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a priori categories, 299-300
seealso Kantian categories
abduction, 220
abstraction, 117-18
academicappointments, 49-50
academic ethos, 56, 57-8,59-60, 66
and government grants, 75—6
and individualism, 52
and tenure, 50
see also scientific ethos
academic freedom, 54,170
see also autonomy; individualism
academicinstitutions
industrial collaboration, 77-8
and subdivisions of knowledge, 193-4
seealso universities
academic mode, 56-8, 59
academicresearch, 58,210
seealso research
academicscience, 28-55
and archival literature, 114
changein, 61-6,273-6
seealso evolutionary model of science
controversy in, 251
credibility in, 160-1
asaculture, 24-5
and disciplines, 25-7
and discoveries, 214
lack of exploitation, 172
and empirical findings of research, 235
ethos of, 56,57-8
difficulties with, 66, 159-60
and external interests, 170-2
fragmentation of the literature in, 113
and industrial science, 77,78-9, 172
industrialization of, 77-9
intellectual property rights in, 114-15
interdisciplinary researchin, 212-13
interests see interests

and mistakes, 266 385
openness to criticism, 254
is post-modern, 327
pre-modern features exhibited, 81-2
regulatory principles of, 56-7, 269
asasocial institution, 258
tendency towards unification, 321-2
and universities, role of, 50-1
useof term, 27
seealso academic scientists; pure science;
science
academic scientists
addressing the public, 259
bidding for projects, 185
changesinrole, 61-6
credibility of, 160-1
employment of sec employment
objectivity of, 234
and the serendipitous element, 216-18
see also academic science; academics;
research scientists; scientists
academics, 25-6,49
seealso academic scientists
action, 14, 157
beliefs guide, 306,307
and maps and models, 149, 263—4
needs knowledge, 168-9, 266, 292
research as, 158
action research in education, 169
administrative work, academics’, 63
seealsobureaucratization
agenda see research agenda
agonistic element, 246-53
algorithmic compression, theories as, 132
alienation of nature, 95
alternative science, 272
amateurs, scientists as, 23, 49
analogy, models and, 149-50
analytical science, 119
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analytical thought, 119,132,145
anomalies, 213,215,217,270,272
anti-science, 1-2, 58, 60
antinomies in theories, 134
application, 14, 203—4
see also contexts of application
applied science, 15-16, 19, 157
archive of scientificliterature, 35, 36, 114,
258-66
cataloguing, 34, 191
expansion of, 190
mistakes in, 44, 247, 2667
new media challenges, 110, 114
see also publication; scientificliterature
argumentation, 247-9
see also closure; consensus; controversys;
disputes
Arp, Halton, 225
artificial intelligence, 122, 240-1
autonomy, 23, 52-3,75-6
in human sciences, 189
loss of, 187—-8
and the multidisciplinary approach,
70-1
strategic, 188,205
technical, 188,207
seealso academic freedom; individualism
avocation, 49-52

Bacon, Francis, 30
basicresearch, 18-24, 35
see also pure research
basicscience
asidealized image of academic science,
55
see also academic science; pure science
Bayes’ Theorem, 223—4
Bayesian reasoning, 224-5, 253
behavioural sciences, 47
seealsohuman sciences
belief in science, 5-6, 58—60,221-2,
314-15
belief systems, 303,306-13,314-15
theLegend as, 9,329
Bell Labs, 25
Bernal,J.D., 69
bias, 162, 163-5,171
seealso disinterestedness; interests
Big Science, 69, 206,211
arguments in, 248, 249
teamworkin, 188
biological language, analogy with scientific
change, 277-8
biological sciences, 152-3,227
biological taxonomy, 120, 122—-6
biomedical research, 100

see also medical research
blind conformism, 196-7
blind variation, 217,281, 282
Blind Variation and Selective Retention
(BVSR) mechanism, 277, 279, 280,
282,284,287
Bohr, Niels, 226,316
Boyle, Robert, 57
Browne, Sir Thomas, 313
bureaucratization, 79-82
seealso administrative work, academics’
Burt, Cyril, 267
BVSR, 277,279,280,282,284,287

careers, 170,184
seealsoemployment
Carroll, Lewis, 131
catalogue of the archive, 34,191
causality, 290, 306
certainty, public wants, 254
challenge-response mode of knowledge
production, 183
chaos in complex systems, 283, 325
citations, 260—-1
cladograms, 125
classification, 124, 145
in the archive see catalogue of the archive
biological see biological taxonomy
of facts, 118-22
of scientificknowledge, 323
of specialties, 191, 193, 194
closure, 254, 255
seealso argumentation; consensus;
controversy; disputes
codified knowledge, 258-66
seealso scientificliterature
cognition, 6, 102—4
and computational algorithms, 122
evolution of, 103—4, 137, 299-302
language and writing enlarged, 263
in observation, 86—7
and scientists’ mental activity, 241
and visual images, 244
seealsohuman minds; understanding
cognitive relativism, 312
cognitive science, 103
collaborative working, 62—3
see also collectivization; teamwork
collectivization
move towards, 69-71
of problem choice, 187-8, 189, 205
seealso collaborative working; teamwork
common knowledge, 109-10, 133
common sense, 272,297,313-16,318,
320,321
communalism, 33-6, 85,98
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and the archive, 260, 263 of hypotheses, 221-2, 226, 253
for objectivity, 174 hypothetical entities gain, 231-2
communication, 33—45, 46 of life-world knowledge, 298
across disciplines, 260 of primary literature, 259
formal see formal communication and pseudosciences, 273
informal, 34-5, 111 in publications, 40
intersubjectivity, 105-6, 196 religion and science compared, 311
modes of, 109-16 of scientific knowledge, 297,317,320
new media for, 110-11,113-14 credibility threshold for hypotheses, 225
and originality, 160 Crick, Francis, 182,215
symbolic, 241 criticism, 247, 248,253,254
of theories, 133—-6 formal language enables, 133,252
unambiguous, 112,119, 133,134,135 CUDOS mechanism, 44—6
visual, 243 cultural contexts, 302-6
see also pattern recognition cultural entities, 278-81
seealsolanguage; publication cultural maps from human sciences, 169
community, 105 cultural relativism, 5, 144, 154
scientific see scientific community see also relativism
competition, 50-1 culture
complex systems, 326 and beliefs, 316
scienceas, 7,282-3 larger, can oppose universalism, 37
computer simulations, 147-8, 325 scientific see scientific culture
computers curiosity in science, 22—4
in biological taxonomy, 124
see also electronic publishing Darwin, Charles, 125, 215, 234, 256,277,
conformism, 196-7, 238 315,316
consensus, 176,177,253-8 deception, 159, 267
see also argumentation; closure; see also dishonesty; error; fraud
controversy; disputes democracy in the scientific community,
consilience, 224 37-8
construction, and discovery, science as Descartes, René, 30, 298
amalgam of, 236-7 description, explanation and, 145
constructivism, 3, 194, 232-9,318 descriptive science, theoriesand, 119
constructs, 194, 232,233-4 design, 282,286
facts as, 235 determinism, social, 197
contexts of application, 172-7, 206, 208 diagrams, 120, 146, 244
interdisciplinarity, 209-10, 211 see also visual images
and thelife-world, 321 disciplines, 192-8
seealso application academia carved up into, 46-7
continental drift, 197, 256 inacademicscience, 25-7
contradictions, 134 classification of, 323
controversy, 28-9, 178, 249-53 and credibility threshold, 225
fuels interdisciplinary research, 213 interdisciplinarity, 46, 64,209-13
over facts and theories, 225-6 lack of consensus within, 257
warns against dogmatism, 254 multidisciplinary approach, 25, 70-1,
see also argumentation; closure; 208
consensus; disputes and post-academic science, 208,211-12
Copernicus, Nicolaus, 315,316 transdisciplinary problems, 8, 70, 209
counter-intuitive behaviour, 271,315 see also specialties; specialization
creativity, 41, 207, 240 discovery, 14,213-18
and the evolutionary analogy, 278 and construction, science as amalgam of,
interdisciplinarity is a source of, 212 236-7
and post-academic science, 211,330 and epistemic change, 275, 284
credibility, 160-1,175 and invention, distinctions between, 215
arises out of practice, 261 and justification, 218-19, 228
of human sciences, damaged, 177 priority claims, 41-2
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dishonesty, 39—40, 267-8
see also deception; fraud
disinterestedness, 38—-40, 49, 155, 161
constructivism questions, 234-5
difficulties with, 159, 162-3, 170
and human sciences, 166-70
as Mertonian norm, 38, 39, 93
paradoxical nature of, 181
and post-academic science, 174, 175
and religion and science compared, 311
and tenure, 50
seealso bias; interests
disputes, 41-2,43—4
seealso argumentation; closure;
consensus; controversy
diversity in scientific theories, 93
DNA paradigm, 195
dogmatism, 254,311
domains
life-world, 152-3
scientific see scientificdomains
technological, 158
Duesberg, Peter, 44, 255
dynamism of science, 7

economists, 177-8, 197
education
action research in, 169
seealso teaching
educational institutions see academic
institutions; universities
Einstein, Albert, 36, 139, 234,275,316
electronic publishing, 110, 113-14
see also publication
empathy, 107-9, 121
empirical facts, 85-6, 92, 235
discovery as, 214—15,216
and experiment, 93—6
verification of, 99-102
seealso facts
employment, 49-52,173
changes in working practices, 61-6
tenure, 50,170, 185
seealso careers
engineering practice, separation from
science, 13—-14
English, asinternational language of
modern science, 135-6
entities
cultural, 278-81
hypothetical, 229-32,315-16
life-world types, 230-1
epistemic change, 273-6
see also evolutionary model of science
epistemology, 6
evolutionary, 103—4, 137,299-302

of the life-world, 296-302
eponymy, recognition of scientists and, 45
error, 247,266-9
not removed from the archive, 43, 44
see also deception; dishonesty; fraud
ethics, 16-17
and disinterestedness, 162-3
institutional support for, 51
moral reliability, 158
and relationship with society, 161-2
and social responsibility, 54, 74, 330
ethos see academic ethos; scientific ethos
evidence, 228
evolution
of cognition, 103—4, 137, 299-302
and progress, 285-6
theory of, 125-6, 256
unpredictability of, 283,325-6
evolutionary epistemology, 103—4, 137,
299-302
evolutionary model of science, 183,217,
276-88
and the construction of science, 239
and originality, 228
and post-academic science, 205, 206
experiment, 57,93-6, 158,228
explanation, 126, 145, 226, 290-1
explanatory theories, 119, 126
exploratory investigations, 183
expository science, 259-60, 262
seealso popularizing science; public
understanding of science
external world, 53, 106,316,320
see also life-world; world

facts
classifying, 118-22
as constructs, 235
context dependence of, 91,92
empirical see empirical facts
in explanation, 291
hypotheses test, 227-8
Science Court to determine, 254—5
theories needed for, 117-18,314
factuality, 215
fallibilism, 268
falsification (hypotheses), 226, 254
Faraday, Michael, 218
fashionable trends, 159, 275
feminist perspective, 150
Feyerabend, Paul, 229
fields, 193, 194-5
finalization, 73, 202—4, 205, 209
financial support for science see funding
Fleck, Ludwik, 196
folk science, 110
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folk taxonomy, 123, 125
formal communication, 34, 35, 46, 160
impersonal style of, 38—40, 155—6
methods and requirements, 110-13
see also archive of scientificliterature;
publication; scientificliterature
formalization, 132—41
formulae, mathematical, 137-8
fractal, specialties are, 192
Frascati definition, 18,19, 21
fraud, 32, 159, 234,267,268
see also deception; dishonesty
freedom, academic, 54,170
in problem choice, 187-8, 204
seealso autonomy; individualism
fulguration, 283
functional explanations, 290
fundamentals, 19-22, 198-200
funding, 49-52
and bias, 162,178
government, 24-5,51-2
and bureaucracy, 79-80
and control, 75-7, 178
limits growth, 71-2
in post-academic science, 64, 81
scientificcommunity controls, 52,75

Galileo, 32
gender, 164,305

lack of bias in publication, 37
general equilibrium economics, 197
generalization, 117-18, 130

inductive, 221,224
generalized hypotheses, 219
generative grammar, 136,138
genes, analogy with science, 279, 280
genetics, molecular, 125
geologists, continental drift and, 197
Godel’s Theorem, 134, 139, 143
government

appointments by, 45

contracts, 178

funding see funding, government
grammar, 136,138
grand theory of unification, 73
growth, limits to, 71-2

history
depends on intersubjectivity, 166
requires shared values, 143—4
asascience, 108-9
of science, 25,29-30,161-2

Hoyle, Peter, 255

human minds, 6,102
and pattern recognition, 110, 120-1
scientists’, 239-45, 265—-6

Index

seealso cognition; perception
human sciences
arguments in, 248
autonomy greater in, 189
and belief systems, 307—8
common viewpointin, 129
computer simulations of, 148
consensusin, 257—-8
controversy in, 250
credibility damaged, 177
and cultural differences, 302-3
discovery and construction, balance
between, 236-7
and disinterestedness, 166-70
domainsin, 153
empathyin, 108-9
experimentationin, 95-6
and the external world, 106
formalizationin, 132-3
and fundamental paradigms, 200
hermeneuticsin, 108,168
and hypothetical entities, 229, 230
and thelife-world, 245
numerical measurement not always
suitable for, 89-90
objectivity in, 108-9, 177-9, 181
and the pre-paradigmatic state, 198
and prediction, 153, 167-8, 227
and public understanding, 259
reliability of, 177-8
reproducibility problems in, 100
and research area choice, 184
and revolutionary change, 275
secondary literature in, 262, 263
and shared values, 143—4
subjectivity, eradicating, 87-8
systems in, 146—7
and universalism, difficulties with,
118
see also behavioural sciences; history;
humanities; social sciences
humanism, 119
humanities, 43,47
communication in, 34
see alsohuman sciences
Hume, David, 317
humility, 38—40
Husserl, Edmund, 105, 292
Huxley, T.H., 277
hypotheses, 218-25, 229
credibility of, 225, 253
and speculative theories, 270-1
testing, 226—8
hypothetical entities, 229-32,315-16
hypothetical systems, computer
simulations of, 148
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ideologies, 118,308
incommensurability, 275-6
independent observers, 97,110-11
individualism, 23, 45,48-9,52
lossof,71,187-8
seealso academic freedom
induction, 219,300, 301
inductive generalizations, 221, 224
inductive inference, 219-20
Bayes’ Theorem for, 2234
industrial R&D, 15-16, 25, 54
industrial science, 77,78-81,172
industrialization of science, 77-9
creates dual roles, 115-16
industry
collaborative working with, 62-3, 64
seealso industrial R&D; industrial science
inexplicability, as a test for publication,
270
inference
inductive sec inductive inference
is probabilistic, 222
informal communication, 34-5, 111
inquiry, science as, 14-15
institutes, scientific, 25, 49, 50, 77
institutions, 106, 232
academic, 77-8, 193—4
seealso universities
public, and culture, 302
social see social institutions
instrumental mode, science in, 15-17
instrumentalism, 318
instruments, 69, 90-2
and pattern recognition, 120
intellectual property, 113-16
and the changes in science, 64, 65
intelligence tests, 89—90, 140-1
interdisciplinarity, 46, 64, 209-13
see also multidisciplinary approach;
transdisciplinary approach
interests, 156—7,161-3,170-2
in human sciences, 250
and post-academic science, 116,176-7,
204-5,330
professional, 170
and project proposals, 18-19, 186
and reliability, 159
and scientists, 159, 178
social, 163-7,273
in team working, 173
seealso bias; disinterestedness
Internet, 114
intersubjectivity, 105-7, 109
and human sciences, 109, 166
and inductive inference, 220
and language, 136

and paradigms, 196
and pattern recognition, 120, 149
intuition, demystifying, 245
invention, and discovery, distinction
between, 215
invisible colleges, 47-8,98, 114
ivory tower mentality, 53, 54

James, William, 277
justification, hypotheses and, 218-19, 228

Kant, Immanuel, 120, 145, 184,299
Kantian categories, 299-300, 301, 306
see also a priori categories
Keynes, John Maynard, 169
kinship relations in life-world knowledge,
295
knowledge
changes and growth, 273-6
codified, 258-66
common, 109-10, 133
exploiting, 72—4
fundamental, 19-22
life-world seelife-world knowledge
meaning of, 10, 266
non-scientific, 5-6, 144
originality from, 238
perception requires, 104
post-academic, 116,327-30
production see knowledge production
scientific see scientificknowledge
sociologists’ views of, 5
unification of, 153—4, 192
knowledge production, 4, 156
academicresearch as, 58
challenge-response mode of, 183
inMode2,172,173—4
new mode of, 58, 68
scienceas, 55,289
Kuhn, Thomas, 195

Lamarckian change, cultural evolution as,
281

Landau, Lev, 225

language
for belief structure, 222
biological, 277-8
common reasoning required for, 143
of controversy, 251-2
creates classification, 119
development of, 121
enlarged human cognition, 263
impersonal style of, 38—40, 155—6
mathematics as, 138, 139
metascientificlanguage, 9-10
natural see natural language
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and revolutionary change, 275
of science, 8—11,111-12,135-7
uses masculine metaphors, 164
technical, 133, 142,241-2
universal, 137,138, 139-40
seealso communication
law of Nature, 219, 220-1
Law of Succession, 224
laws, 29-30, 31
inanalytical science, 119
dissatisfaction with, 127
layered structure of science, 20
learned societies, recognition of scientists
and, 45
Legend, 1-2
beliefin, 17,328-9
community as part of, 28, 29
constructivism challenges, 235
and controversy, 249, 253
and discovery, 237, 284
human mental linkages subvert, 122
and life-world knowledge, 297
and linear model of technological
innovation, 54
and the nature of truth, 58
and objectivity, 36,176
pluralism disliked by, 131,210
post-modern critique demolishes, 327
and pseudosciences, 269
and rationality, 36
and the reality of scientific knowledge,
230,317-18
onresearch, 162,284
and scientificknowledge, 6
and scientificliterature, 258
and scientists’ attachment to ideas,
196-7
and subjectivity, 88
and theories, 228
and the theory of everything, 324
and unformalized disciplines, 132-3
letters seeshort contributions
liberal arts and belief systems, 307—8
life-world
domains of, 152-3
epistemology of, 296-302
hypothetical entities become part of, 232
internal maps for, 245
reality of, 244,318-19,320-1
and scientific beliefs, in conflict, 314—15
and scientificdomain, 220
social researchin, 167
see also world
life-world knowledge, 292-5, 296-8
believability of, 307
and cultural contexts, 302—-6

Index 391

incorporated in science, 313
types of entities in, 230-1
seealso non-scientificknowledge
linear model of technological innovation,
15,54
literature see scientific literature
Locke, John, 30
logic, 133,135,141, 143
and inference, 219-20, 222

Mach, Ernst, 277
magic, aspects of science appear to be, 271
maps (life-world), ability to use, 244
maps (mental), 126-32, 243-5
all human action requires, 263—4
for human sciences, 168-9
and theliterature, 262
and pattern recognition, 120
post-academic, 208—9
and realism, 316
scientific, 143, 151-2,290
and religious compared, 310
of scientificdomains, 151-2,191-2, 193
of scientific knowledge, 283
and scientific world picture, 322-3
see also visual images
market principles, post-academic science is
organized on, 173
marvels in scientific knowledge, 269
Marx, Karl, 277
mathematical models, 147-8
mathematics, 137—41
Maxwell, James Clerk, 170
Mead, George, 105
measurement, 88-90, 140
in biological taxonomy, 123-4
Medawar, Peter, 184
medical practice, separation from science,
13-14
medical research, 100, 162
medical science, bias in, 171
memes, 279, 280, 285
Mendel, Gregor, 279
Mendeleev, Dmitri, 119
mental models, 112, 243
and inductive inference, 220
maps of see maps (mental)
of our social environment, 245
and understanding, 290
meritocracy, 37,50, 118
Merton, Robert, 31, 155
Mertonian norms, 31-3, 45, 55, 84-5
analogy with evolutionary processes, 277
communalism, 33, 85,98
correlation with academic ethos, 56
difficulties with, 59
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Mertonian norms (cont.)
disinterestedness, 38,39, 93
limitjurisdiction of science, 312
local notlong-range effects, 274
originality, 40, 41
scepticism, 42
universalism, 36,37, 38

metaphors, models and, 149-50

metascientificlanguage, 9-10

metascientists, 3, 6
dispute multiple discovery, 216
and finalized science, 202
and incommensurable concepts, 275-6
interest in belief systems, 312
and knowledge change, 273
rejection of realism, 215
and scientists’ attachment to ideas,

196-7
see also science studies
methods, scientific, 14, 145,329
misrepresentation, 268
mistakes, 44, 247,266-7
see also error
Mode 2 research, 80-1,172—4,321,329
downplays intellectual criticism, 287
and problem setting, 204, 206, 207
models, 147-51
as the medium of cognition, 244
mental see mental models
of science see models of science
and scientists’ world view, 195
valued for their outcomes, 158
models of science, 7-8,10-11, 12—-14
evolutionary see evolutionary model of
science

and government funding of R&D, 24-5

and the instrumental mode of science,
15-17

network, 128

of scientificdomain, 151, 152,153

modern civilization, development of,

depended on human sciences,
169-70

modernity, 25,51, 81

multicultural hybrids, people as, 304

multidisciplinary approach, 25,70-1, 208
seealso interdisciplinarity;

transdisciplinary approach

multiple discovery, 216

mysteries, science and, 269, 272

natural language, 111, 135-6, 242,304
creates classification, 119-20
is metaphorical, 150
and life-world knowledge, 293—4
and symbolic communication, 241

and translation, 143, 304-5
natural ontological attitude, 106, 297
natural sciences

and consensus, 256—7

and discovery and construction, balance

between, 236

epistemic changein, 275

knowledge confirmation in, 175-6

post-academic, 176

publication of results, 33—4

secondary literature in, 262

social interestsin, 163—6

teamwork traditional in, 188-9

see also physical sciences
naturalisticapproach, 6-8,9

of belief systems, 308

and cognition, 241

and constructivism arguments, 233, 235

and controversy, 251-2

and errors, 268-9

and evolution of cognition, 299

and evolution of science, 277, 280-1

facts and theories are interwoven, 117

and hypotheses, 218

and inductive inference, 220

and intersubjectivity, 106, 109

and life-world, 232,292,299, 305

and models, 148

and paradigms, 197-8, 200

on positivism, 88

and pseudosciences, 269

and pure science, 24

and rationality, 143, 144

and realism, 316,319,320

and science

asa mental activity, 240
and religion compared, 310-11
asasetof beliefs, 118

and serendipitous element, 216

and universal grammar, 136

and verification, 99
nature, study of, 6-8
negative results, 206
networking, 106

intellectual property, 113—-16
networks

of facts, 227-8

ofideas, citations illustrate, 261

asamodel of science, 128

paradigms as flawed epistemic, 216

systems as, 146
Neurath, Otto, 239
Newton, Isaac, 30
Nobel Prizes may reduce productivity, 46
non-scientificknowledge, 5-6, 144

see also life-world knowledge
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non-scientists, criticism of mistakes, 266—7 physical sciences

normal science, 200—4
norms, 29-30, 31

Mertonian see Mertonian norms
novelty, emergence of, 283

objectives, research, 18-19
objectivity, 155-6,177-81, 265
central dogma of the Legend, 176
pluralistic, 169
in post-academicscience, 174, 175,
177-9,181
observation see scientific observation
Ockham’s razor, 132,224
operationalists, 230
opportunistic nature of research, 186
optimal solutions, 2845
order
in complex systems, 283
theories introduce, 118
see also classification
organized scepticism see scepticism,
organized
originality, 39, 40-2
constructivism strikes at, 238
and human capability, 240, 245
in hypotheses, 218
interdisciplinarity is a source of, 212
in normal science, 201
in project proposal process, 187
specialization encouraged by, 41, 48, 189

papers see scientific papers
paradigms, 195-204
as a flawed epistemic network, 216
hold specialities together, 190
and revolutionary change, 274, 275,276
shared, in human sciences, 258
parascience, 269, 272-3
path-dependence, 284
patronage, 18—-19,51-2
seealso funding
pattern recognition, 120-2,231
and formal communication, 110
induction as, 219
and maps, 127
models extend, 149
see also visual images
Pauling, Linus, 255
peer review, 42-3,52
of project proposals, 186, 187
perception, 102, 104-5, 120-1
seealsohuman minds
personal element, 102-5
philosophy of science, 5-6, 7, 56,57, 60,
83,93

discipline boundaries, 47
and formalization, 132
modelsin, 147-8
reproducibility in, 100-1
social interests in, 166—7
seealso physics
physicalism, 200
physics
asanalytical science, 119
arguments in, 248
and consensus, 256—7
as finalized science, 205
grand paradigm claims, 199-200
asaninstitution, 47
mathematical derivationin, 138-9
measurement importantin, 88-9
relative objectivity of, 176
taxonomy of specialities, 191
see also physical sciences
pictures, 145, 244
see also visual images
plagiarism, 32, 40, 187, 267
Planck, Max, 272
pluralism
in human sciences, 169, 257
in post-academic science, 210-11
in theories, 131
pluralistic society, 178—80, 272
policy
and basicresearch, 17-19, 21
and government contracts, 178
science policy see science policy
political movements, 158-9
political science, pluralistic objectivity in,
169
politics
and the changes in science, 64, 65
and science policy, 74—7
in human sciences, 118, 166
and political regimes, 37, 164
and post-academicscience, 116
problem choice, 204-5
and privatization of research
establishments, 77
science as an ideological weapon, 165
Popper, Karl, 264
popularizing science, 39, 259
see also expository science; public
understanding of science
positivism, 88,326
positivists, 97, 230, 235
post-academic science, 60
asacomponent of technoscience, 79
and context of application see contexts of
application

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/052177229X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052177229X - Real Science: What it Is, and What it Means - John Ziman

Index
More information

394 Index

post-academic science (cont.)
and creativity, 211,330
disinterestedness giving way in, 162-3
enlargement and enrichment of, 321
freedomin, 218
and interdisciplinarity, 209-11
knowledge from, 327-30
incomplete nature of, 116
natural science, 176
network as the theme of, 113
non-disclosure of results, 115-16
not driven by reductionism, 209
and objectivity of human sciences,
177-9,181
and problem choice, 172-7,204-9
quality procedures obsessive in, 287
researchers’ standing measured by
citations, 260-1
secrecy and unpublished materials,
115-16
transition to, 67-82,329-30
and evolutionary reasoning, 288
undramatic revolution produced, 68-9
utility stressed by, 72—4
post-industrial era, 80, 180
post-industrial science, 81, 180, 206
post-modernism
scepticism of, 321
and science, 327,329
power see social power
practical problems, research increasingly
targeted at, 73—4
practical rationality, 143
practical reasoning, 293
scientific rationality as, 142, 143
practice
credibility arises from, 261
validity from, 157
practices see social practices of science
practitioner sciences, 170, 171
pragmatism, 16, 157
post-academic, 206, 207, 209
pre-paradigmatic state, 198
prediction, 225-8
in human sciences, 153, 167-8, 227
press releases, 36,174
primary literature, 34, 43, 259, 262
priority in discovery claims, 41-2
private patronage, 51, 52
privatization of government research
establishments, 77
probability, subjective, 222-5
problem areas, 47-8, 189, 192,193, 211
problem solving
in the context of application see contexts
of application

in normal science, 200—1
scienceas, 14, 15
problems
and academicresearch, 156
government defines, through grants, 76
practical, increasingly targeted, 73—4
setting, 182-9, 204-9
solving see problem solving
transdisciplinary, 8, 70, 209
professional interests, 170
professional social enquiry, 167
progress, 69, 285-7
and the growth of the archive, 258-9
projects, 18-19, 185-9
in the grants system, 75
proposals see proposals
research in terms of, 15
use current paradigms, 202-3
proposals, 18-19,186-7, 188
abilities in formulating, 207
citationsin, 260
in the grants system, 75
pseudosciences, 269, 270, 272-3
publicinstitutions, 302
seealso institutions
public patronage, 51-2
public perceptions of science, 1-2, 13,
16-17,271
publicunderstanding of science, 13, 35, 54,
296
see also expository science; popularizing
science
publication, 34,3645, 46
electronic publishing, 110, 113-14
as formal acceptance, 110,111
formal communication for see formal
communication
rejection reasons, 269-70
seealso archive of scientificliterature;
communication; scientific literature
pure research, 24, 53
seealsobasic research
purescience, 17-19, 22
asacademicscience, 24
common image of, 57-8
open frontier with applied science, 157
seealso academic science

quantification, 88—90
quantitative data, 88, 89
quantum theory, 271, 272,275,320

R&D, 21,24-5
industrial, 15-16, 25, 54

random variation and selection, 281
seealsoBVSR
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rationalism, 119, 329 research community see scientific
distinct from rationality, 143 community
rationality, 141-4, 220, 292-3 research establishments, privatisation of,
rationalization of academic science, post- 77
academicscience as, 82 research reports, 186—7
real world, 53 research scientists
see also life-world; world choosing hypotheses, 221-2
realism and reality, 155, 244,316-21 and theliterature, 189-90, 262
and discovery, 215,216 standing measured by citations, 260—1
and intersubjectivity, 106 seealso academic scientists; research;
reasoning, 133,141-3,293 scientists
Bayesian see Bayesian reasoning responsive mode, 187
recognition, 44—6, 260 retrodiction, 226
reductionism, 20, 154,321-7 retroduction, 220
and post-academic science, 209 revolutions
reductive explanations, 290 inscience, 274—6
referees, 40—-1,42-3,247 inscience practice, 61, 68-9
regulatory principles, 56-7, 98 rivalries and competition, 50-1
reification, 232 routine activity, normal science as, 201
relativism, 3,197,237,312-13 Rubbia, Carlo, 214
compared to scepticism, 42 rules, 31
cultural, 5, 144, 154 seealso norms
reliability, 157-61, 203 Rutherford, Ernest, 119,214
in human science, 177-8
of life-world knowledge, 297-8 Sakharov, Andrei Dmitriyevich, 32
in post-academic science, 174 satisficing solutions, 284—-5, 301
of scientificknowledge, 317-18 scepticism, 42—4, 198, 246-7, 248
and testing hypotheses, 226 and error, 268
religion, 309-12 no way of terminating, 253
see also belief systems organized, 42,174, 246-7,255,313
religious movements, 158-9 in post-academic science, 174, 180-1
reports, research, 186-7 and reality, 317
reproducibility, 99-102, 270 specialization encouraged by, 48
republicoflearning, 29, 46 total, 221,246,313
research schemas, 145-6, 320
academic, 58,210 schools in human sciences, 257
basic, 18-24,35 Schiitz, Alfred, 105
culturein, 329 science
and development see R&D academic see academic science
and discovery, 213-14,215-16 inaction, as research, 14
formulating problems in, 182-5 analytical, 119
asinquiry, 14-15 and anti-science, 1-2, 58, 60
justifying utility of, 73—4 applied, 15-16, 19,157
Mode 2 see Mode 2 research basic, asidealized image of academic
opportunistic nature of, 186 science, 55
personal elementin, 102-5 beliefin, 5-6,58-60,221-2,314-15
pluralistic research, 169 and common sense, 313-16
post-industrial research, 180 as complex system, 7, 282-3
practices in, 145 and constructivism, 234, 235, 236-7,
pure, 24,53 238
serendipity in, 216—-17 curiosity in, 22—4
strategy, and error, 268-9 descriptive, and theories, 119
as technological mode of action, 158 dogmatismin,311
venture research, 211 dynamism of, 7
see also research scientists; science folk science, 110
research agenda, setting, 165-6, 204 asideology, 118
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science (cont.)
industrial, 77,78-81,172
in the instrumental mode, 15-17
interests in see interests
language for, 8-11
model of see models of science
nature of, 2—4, 237
normal, 200—-4
popularizing se¢ popularizing science
post-academic see post-academic science
post-industrial, 81, 180, 206
post-modern critics of, 180
and pseudoscience frontier, 270, 272-3
public perceptions of, 1-2,13,16-17,
271
pure see pure science
reliability in, 157-61
and religion compared, 309-12
scopeof, 12—-14
as the search for understanding, 291
social construction of, 234
associal institution, 4-5, 29, 58-9, 161,
258
and constructivism, 233, 237
norms demonstrate, 35-6, 42
social responsibility in, 54, 74,330
insociety, 52-5,161-2
authority of, 175
cultures evolved in, 181
and interest groups, 178-80
sociological analysis see sociological
analysis
structuration of, 239
unnatural nature of, 95,271
see also research; scientists
Science Citation Index, 260-1
Science Court, 254-5
science policy, 15,74-7,288
assumes progress, 286
and the growth of the archive, 258-9
see also policy
science studies, 2-3, 11, 29,237
see also metascientists
sciences see behavioural sciences; biological
sciences; human sciences; natural
sciences; physical sciences;
practitioner sciences; social sciences
scientific beliefs, 5-6,58-60,221-2,
314-15
scientificchange, 273-6
see also evolutionary model of science
scientificcommunity, 28-9
and arguments, 248-9
autonomy of, 52-3
and government grants, 75—6
and consensus, 255-6

democracyin, 37-8

funding controlled by, 52,75

meritocracy in, 37,50, 118

peer review creates accountability, 43

problem choice transferred to, 187-8,
189

and recognition of scientists, 46

and standards on reasoning, 142

tests scientificknowledge, 42—-3,96—7

universalism and fair play in, 37-8

scientific culture, 28-31, 33, 245

analytical thought as mainstay of, 132

and thearchive, 258

conceptual culture in, 145-6

methodological culture in, 145

of natural and human sciences, evolution
of, 181

objectivity as a goal of, 265

and parascience, 269

and publication, 35,36

and the reliability of scientific
knowledge, 318

in research, defending, 329

trust required by, 267

scientificdomains, 151-4

and life-world, 220, 296

limited by assumed values, 167
maps represent, 191-2, 193
post-academic, 208—9

and technological, compared, 158

scientificethos, 31-3

disinterestedness in, 39, 159
political opposition to, 37
seealso academic ethos

scientificknowledge, 5-6, 328

and the archive, 258

argument produces, 248

and belief systems compared, 309-11

changes and growth, 238-9,273-6

classification of, 323

asacollection of theories, 117-18

common sense, 272

community tests, 96—7

cross-over with life-world, 296, 297

depends on predecessors decisions on
study area, 182

difficulty identifying, 83

hypothetical entities in, 230

mysteries and marvels in, 269

path-dependence of, 284

reality of, 216,316-18

reliability of, 157-61

serendipity in, 217

social biasin, 144, 163-5

structuration of, 239, 262,320

undisclosed results are not part of, 115
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utility, 156-7 selection, 277,281-2, 286,287
scientificliterature, 258-66 seealso BVSR
archive of see archive of scientific self-activating process, research as, 213
literature self-organization of complex systems, 283
disputesin, 43—4 serendipity, 87,216-18
errorin, 43,44,266-9 short contributions, 259
fragmentation of, 113 Smith, Adam, 170
and organized scepticism, 247 social bias, 163-5
peer review of, 42—-3,52 social constructs, 194, 232
press releases bypass, 174 see also constructivism; constructs
primary, 34, 43,259,262 social determinism, 197
research reports, 186-7 social dimensions
secondary, 34, 260, 262-3 and attachment toideas, 196-8
social interest excluded from, 161 desire for closure, 254
seealso publication; scientific papers and post-academic pluralism, 211
scientific observation, 86-7,97 social environment, mental maps of, 245,
data transformed and interpreted by, 263—4
104-5 social institutions
empathy as feature of, 108 beliefs from, 316
experimentas, 93—4 models and predictions of, 167-8
independent observers, 97,110-11 physics as, 47
and instruments, 91-2 reality of, 318-19
pattern recognitionin, 121-2 science as, 4-5, 29,58-9, 161
validation, 102 for collectivization of knowledge, 258
scientific papers, 34, 35 and constructivism arguments, 233,
citation of, as recognition, 45 237
form of, 99 and norms, 35-6, 42
originality required of, 40-2 scientificliterature as, 258, 263
see also scientificliterature seealso institutions
scientific world picture, 208,321,322 social interaction, 264
scientism, 194, 232,321,324,329 social interests, 163—7
scientists social life, 295, 300, 304, 305
academic see academic scientists social power, 163
accountability through peer review, 43 social practices of science, 30, 232, 248-9,
attachment to ideas, 196—8 255
and belief in the Legend, 328-9 social responsibility, 54, 74,330
credibility of, 160-1, 175 social sciences, 43,230
dishonesty by, 39-40 communicationsin, 34
and disinterestedness, 38—40 see alsohuman sciences
and humility, 38—-40 society
interests of, 159 pluralistic, 178-80, 272
literature, keeping up with, 41, 189-90 sciencein, 52-5,161-2
minds of, 239-45, 265-6 authority of, 175
personal qualities, 22—4 cultures evolved in, 181
post-academic, 177,218 and interest groups, 178—80
publicand private actions, 32,38 socio-economic environment, and
and publication, 36,37,45 academicscience, 273—4
recognition, 44—6, 260 socio-economic power, and Mode 2
research see research scientists knowledge production, 173—4
specialization, 48-9 socio-economic progress, 287
as technicians, 188 sociological analysis, 2-3, 4, 8-9, 237,
world view of, 53—4, 195 328
see also science sociology of scientific knowledge (SSK), 5,
search space, 184 28,273,312
secondary literature, 34, 260, 262-3 solutions, 183, 284-5,301
secrecy, 35,115-16 specialistinterpreters, 308-9,310
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specialties, 46, 189-92
fragmentation of, 190
mutual ignorance of, 190
see also disciplines; specialization
specialization, 41,46-9, 189
and fragmentation of the literature, 113
as speciation, 112-13
unified science inhibited by, 154
see also disciplines; specialties
speciation, discipline fragmentation as,
112-13
speculative theories, 270-1, 272
SSK see sociology of scientific knowledge
standardization, 89
state institutions, universities as, 51-2
statistics, arbitrary nature of, 90
strategic autonomy, 188, 205
structuration, 239, 244, 262,320
subjective probability, 222—5
subjectivity, 87-8,93, 155,167
symbolic communication, human capacity
for, 241
see also pattern recognition
symposia, 263
systematic (total) scepticism, 221, 246,
313
systematics, 122—6
systematization, 144—7
systems, 146
complex, 326
scienceas, 7,282-3
computer simulations of, 148
models communicate dynamics of, 149

tacit nature of life-world knowledge, 292,
294
taxonomy, biological, 120, 122—-6
seealso classification
teaching, 49, 54, 152
teamwork, 70-1,173,188-9
seealso collaborative working;
collectivization
technical autonomy, 188, 207
technical languages, 241-2
technicians, 188,201
techniques, diverse nature of, 14
technological domains, 158
technology, science compared to, 13—-14
technoscience, 14, 25, 54
political opposition doesn’t disturb,
37
post-academicscience in, 79
tenure, 50,170, 185
testability, 228
testing hypotheses, 226-8
themata, 150

theorems, mathematical, 138-9
theories, 117-18,126-37
in classification, 118-19, 124,126
competing, 133-5, 198
and constructivism arguments, 235-6
and experiment, 93,94, 228
explanatory, 119, 126
families of, 128, 195
and hypotheses, 218-19, 220
models as, 147-51
as schemas, 144-7
speculative, 270-1,272
theory of everything, 131, 199-200, 324
tobacco companies, medical research and,
162
traditions in human sciences, 257
transdisciplinary approach, 8, 70, 209
seealso interdisciplinarity;
multidisciplinary approach
triangulation, validation by, 102, 215
tribes, disciplines as, 47
trust, 96-8, 158, 246, 267
public, in science, waning, 175
truth, 157, 255
constructivism questions, 234
and the Legend, 58
and the naturalistic view, 308
not guaranteed, 43, 284-5
tunnel vision, specialization causes, 48

unambiguous communication, 112,119,
133,134,135
understanding, 289-2
see also cognition
unification, 73,321-7
of knowledge, 153—4, 192
and post-academic science, 209
universal relationships, 219
universalism, 36—8
and the academic appointment system,
50
difficulties with, 46,113,118
and domains, 153
for objectivity, in post-academic science,
174
universities
and academicscience, 24-7,46-7
roles, 53—4
and employment, 49-52,173
see also academic institutions; academic
science; academics
unnatural nature of science, 95,271
unpublished contents of science, 35, 265
utility, 156-7, 203
post-academic science stresses, 72—4
asaselection mechanism, 287
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validity, 157, 248
by triangulation, 102,215
in post-academicscience, 174
values, 161-3
and norms and laws, 29-30, 31
shared, in human sciences, 166
variation, 217,281, 282,286
seealsoBVSR
venture research, 211
verification, 98-102, 226,257
verification circles, 257
visual images, 92, 110, 243
see also diagrams; maps; pattern
recognition
visualization, 243

Watson, James, 182,215
Weber, Joseph, 101

Index 399

Wegener, Alfred, 159, 256
Whewell, William, 277
Wittgenstein, Ludwig, 313
working practices, changes in, 61-6
see also employment
world
external, 53,106,316, 320
life-world seelife-world
real world, 53
World 1 (as it really is), 264
World 2 (in the mind), 264, 265, 266,
306-7
World 3 (written or recorded), 264, 265,
266
world picture, 208, 245,321,322
world system, fundamental, 276
world view, scientists’, 53—4, 195
writing, enlarged human cognition, 263
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