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acquaintance knowledge, 37
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models for, 55
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scientific explanations of, 9-11, 31-32
Against Method (Feyerabend), 171-172
Agassiz, Louis, 224-225
aims, scientific, 6-11
allele surfing, 13
alleles
BRCA, 50
enzymes and, 88
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genes and, 87
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alternative splicing, 90
altruism, 65, 74-75
Alzheimer’s, 169-170
amyloid-8, 169-170, 188-189
animals, scientific use of, 260-262
Animals (Scientific Procedures) Act (ASPA),
261
Animals Cruelty Act of 1876, 260-261
antisense strand, 90-91
aristogenesis, 132
Aristotle, 128-129, 174-189
classification by, 221-222, 224-225
Arkansas, law on teaching Creationism in, 276,
280-282
arms race, evolutionary, 284-285
ARRIVE guidelines, 268-269
artificial selection, 113-116, 125, 128-130
artificial systems of classification, 218-221
asocial learning, 158
ASPA. See Animals (Scientific Procedures) Act
asymmetry of overdetermination, 194,
198-199
atheism, 295

audit systems, in good science, 266-268
Augustine (Saint), 275
Avida, 69

Bacon, Francis, 124, 174-189
Baconian empiricism, 124
Baconian method, 175
Darwin and, 181-183
dead organisms in vitro, 177-178
intervention and machine analogies,
176
Mill and, 181
natural historians and, 175-176
Whewell and, 180-181
bad science, facts in values in, 256, 262
bias, in science, 2-4
Bible, interpretation of, 275-276
biodiversity, 216-218
biological generalizations, 58-59
biological knowledge, 51. See also theoretical
knowledge
certainty of, 49-51
construction of, 48-49
creation of, 235
genus of, 36-39
IBE in generation of theoretical, 40-48
kinds of propositional, 39-40
misunderstandings about, 48-51
biological progress, 288-294
human evolution and, 284-285
biological science in society
contemporary examples of, 262-266
facts and values relation in, 255-256,
270-271
historical examples of, 256-262
biological species concept, 94-95
biological systems, complexity of, 7-11
biology
history of, 278-280
scientific explanations in, 32-33
causes, patterns, and causal patterns in,
22-25
from mechanisms to large-scale causes,
25-28
multiple compatible, 28-32
nature of, 21-22
teleology in, 286-287
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biology concepts, 97-99 classical-balance controversy, 236-237,
change and transformation of, 86-91 241-244, 248-250
content of, 80 classification
as dynamic entities, 80 as aim of science, 6
formation of, 124-125 by Aristotle, 221-222, 224-225
forward-looking nature of, 81-86 biology concepts for, 81, 83
metaphorical nature of, 102-105, 119 by Darwin, 225-228
open-endedness of, 86-87, 98-99 difficulties with, 231-232
pluralism and conceptual diversity, 92-97 of diversity, 216-218
scientific knowledge compared with, 79 evolutionary theory and, 230-231
terms and, 79-80 general knowledge and, 220
biometricians, 131 of genes, 228-230
birds, coloration of, 23-24, 29-31 by Linnaeus, 222-225
Bonner, José, 184-185 natural and artificial systems of, 218-221
book of life, genome as, 102-103 of species, 226-228
Brandon, Robert, 285 climate change
BRCA, 50 controversies over, 235-236, 250
breast cancer, 50 models of, 64
Buffon, Georges-Louis, 175-176 uncertainty and, 50-51
closeness, of models, 63-64
cancer closure of controversy
evolutionary models of, 69 through consensus, 245-246
genetic testing and, 50 through force, 245
catachresis, 105-106 through loss of interest, 245
causal patterns through negotiation, 247
as center of scientific explanations, 22-25 through sound argument, 246-247
in mechanisms compared with large-scale collaboration
causes, 25-28 in biological knowledge, 48-49
multiple compatible, 28-32 in philosophy of science, 4
causal theory of explanation, 6-11 coloration, of birds, 23-24, 29-31
in biology, 22-25 communication, in philosophy of science, 4
causation theories, 300-302 comparison view of metaphor, 105-107
causes competition, 150
mechanisms compared with large-scale, completeness, 44
25-28 complex systems, models for, 64
in scientific explanation, 22-25 complexity
Cech, Tom, 209-210 management of, 7-11
cell theory, 179-180 as natural consequence of evolution,
Central Dogma of Molecular Biology, 209-210 285
certainty, of biological knowledge, 49-51 computation cell lattice models, 62
channels, membrane, concepts of, 15-16 computational models
Chicxulub meteorite, 201-202, 204-206, of altruism, 65
212-213 comparisons with, 61-63
cholera, 47-48 examples of, 57
Christianity. See also Creationism concepts. See also scientific concepts
in Darwin’s theory of evolution, 279-280 terminology compared with, 14-15
Progress versus, 291-294 conceptual analysis
science accommodation with, 282-285 in advancement of science, 14-17
chromosome theory of inheritance, 87 alternative approach to, 146-147
cichlid fish, 10-11 conceptual clarification
citrate metabolism, 68 empirical discoveries with models,
classical gene concept, 88-89, 92-93 134-137
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statistical turn and Darwinism, 130-134
conceptual diversity
in gene concept, 92-93
in species concept, 93-97
conceptual ecology, 92
conceptual frameworks, 16-17
competing, 137-141
concrete models, 57, 61-62
conservation biology, 96-97
construction of biological knowledge, 48-49
convergent evolution, scientific explanations
of, 10-11
cooperation, 65, 74-75
corpuscular philosophy, 178-179
counterfactual theories of causation, 300-302
Creationism, 275-276
Arkansas law on teaching of, 276, 280-282
Darwinism as rival religion to, 291-294
CRISPR-Cas9, 139-140, 188
criticism, 235, 250
crossing-over of chromosomes, 87
cultural accumulation, 149
cultural evolution
emergence of, 151
epigenetic inheritance and, 147-148
gene frequency and, 147
key concepts for, 146-147
philosophy and, 148-149
cultural evolutionary theories
cognitive representations and, 151-152
culture and, 155-156
goals of, 148-149
lactase persistence, 152-155
learning and, 148
local environments and, 159-160
motivations for, 150-152
natural selection and, 149-150
culture, 149, 163-164
cultural evolutionary theories and,
155-156
in Darwin’s theory of evolution, 279-280
genes and, 152-155
local environments and, 159-160
localised phenomena and, 160
scepticism of, 160
social learning and, 155-157
cumulative adaptation, 150, 162-163
cumulative cultural change, 163-164
definition of, 161
observational learning and, 160-161
social learning and, 161-163
cumulative cultural evolution (CCE), 161
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dairying, 152-155
Darwin, Charles
biological progressionist views of, 289-290
classification by, 225-228
cultural influences on, 279-280
gradualist concept of natural selection,
125-130
IBE and, 42
life science revolution and, 174
LUCA and, 206
natural selection and, 110, 113-117
scientific method and, 180-183
on species, 227-228
statistical population dynamics and,
130-134
Darwinism
conceptual issues in, 130-134
Creationist fight against, 275-276, 280-282.
religion accommodation with, 282-285
as rival religion to Creationism, 291-294
Social, 128
Davenport, Charles B., 257
Dawkins, Richard, 117, 138-139, 284-285
Deccan Traps eruptions, 202-203, 205-206
declarative knowledge, 37
deduction, 174-189
deductive-nomological explanations, 22-23
definition, biology concept and, 80, 86-87
DePalma, Robert, 204-205
dependence, in scientific explanation, 22-25
derivations, explanations as, 22-23
Descartes, René, 110, 174-189
description, as aim of science, 6
developmental bias, 79-80
developmental constraint, 79-80, 84
developmental processes, in evolution, 31-32
developmental resources, 140-141
Dewey, John, 170
digital evolving systems, 69
dinosaur extinction
end-Cretaceous mass extinction, 201-206,
211-213
inference of, 44-45
scientific explanation of, 6-7
direct/observational knowledge, 39-40
discovery, psychology of, 124
discovery of biological knowledge, 48-49
dissent, 237-238, 250-251
diversity, classification of, 216-218
DNA, as metaphor, 102-103
Dobzhansky, Theodosius, 59, 239, 241-244,
248-250
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Dobzhansky-Muller model, 59
dual-inheritance theory, 152-155

ecological inheritance, 160-163
ecological niches, evolution into pre-existing,
285
ecological species concept, 95-96
education. See also teaching
science, history of American, 276
empirical extrapolation, 70-71
Encyclopedia of DNA Elements (ENCODE)
project, 102-103
end-Cretaceous mass extinction, 201-206,
211-213
environment, epigenetic effects of, 262-263
epigenetics
concept of, 14-15
facts and values role in, 262-264
inheritance, 147-148
epistemic aims, 81
epistemic values, 256
epistemological and practical classification,
218-219
Escherichia coli
Avida comparison with, 69
in Lenski’s long-term evolution experiment,
66-67
lessons about, 67-69
ethics, in good science, 266-270
eugenics, facts and values role in, 257-260
evolution
biological progress and, 288-291
Creationist fight against, 275-276, 280-282.
cultural influences in Darwin’s theory of,
279-280
history of teaching of, 276
human appearance in, 284-285
religion, accommodation with, 282-285
as rival religion to Creationism, 291-294
evolutionary adaptation
certainty and resistance to, 50
in Lenski’s long-term evolution experiment,
66-67
models for, 55
plasticity, non-genetic inheritance and niche
construction in, 10, 17
scientific explanations of, 9-11, 31-32
evolutionary biology, 82, 136
evolutionary developmental biology, novelty
and, 83-84
evolutionary novelty, 82-85
evolutionary species concept, 95-96

evolvability, 79-80, 84
experimental science, 13-14
historical science and, 193-194, 197-199
robustness and, 210
scientific method and, 195-197
experiments
models compared with, 72-75
types of, 195
explanations. See also inference to the best
explanation; scientific explanations
actual sequence of, 25
as aim of science, 6
biology concepts for, 81
causal theory of, 6-11
completeness of, 44
description of, 40-41
goodness of, 43-44
potential, 42
theoretical knowledge from, 41-44
explanatory agenda
of evolvability, 84
of novelty, 83-84
explanatory considerations, 47
explanatory power, 42-43
explanatory standards, 11
explanatory theories, 83-84
explanatory virtues
description of, 42-43
scientific hypotheses and, 47-48
truth and, 46-48
extinction, 198
of dinosaurs, 6-7
end-Cretaceous mass, 201-206, 211-213
extra-genetic inheritance, in adaptive
evolution, 10, 17

facts
in biological science in society
contemporary examples of, 262-266
historical examples of, 256-262
in good science, 266-270
knowledge compared with, 36
scientific controversies of, 238-239
values relation to, 255-256, 270-271
Falk, Raphael, 241-244
false negative, 196-197, 211-213
false positive, 196-197, 211-212
falsification, of scientific hypothesis, 4-5, 7
methods of, 12-14
falsificationism, 171, 196-197
Fausto-Sterling, Ann, 264-265
Feyerabend, Paul, 171-172, 188-189
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final cause, 286-287
Fisher, R. A., 131-133
fitness, natural selection and, 133
focus of metaphor, 106
frame of metaphor, 106
frameworks, conceptual, 16-17
Franklin, Rosalind, 238
function, 79-80
function-of-metaphor (FoM) scheme,
107-109
organism-is-machine metaphor and, 111
Fundamentalism, 275-276
Arkansas law on teaching of Creationism,
276, 280-282

Galton, Francis, 132-133, 183, 257
gemmules, 182-183
gender assignment, facts and values role in,
264-266
gene concept, 14-15, 230
changes in, 79, 86-89
chromosome theory and, 87
complications of, 90-91
conceptual diversity in, 92-93
conceptual ecology and, 92
context-dependent, 91-97
development of, 87
diverse conceptions of, 89-90
molecular gene hypothesis, 88
phenotypic traits and, 88
RNA splicing and, 90
gene frequency, 147
gene-culture coevolution, 152-155
general knowledge, classification and, 220
generality, in models, 65-66
genes
classification of, 228-230
as functionally defined entities, 229-230
metaphors of, 104-105
natural systems of classification for, 230
Genesis Flood (Whitcomb and Morris, H.),
276
genetic drift, 64-65, 133
genetic equilibrium, 132-133
genetic programs, concepts of, 15-16
genetic species concept, 94-95
genetic testing, cancer and, 50
genetics
concept of, 14-15
eugenics and, 258-260
natural selection and, 131
genocentrism, 138-140, 147

INDEX

genome
as book of life, 102-105
genes and, 229-230
glycolysis, scientific explanation of, 6-7, 25
good genes hypothesis, 12-13
good science
facts in values in, 256, 262
values, ethics, and knowledge role in,
266-270
Gray, Asa, 130
Great Devonian Controversy, 246-247
Gulliver’s Travels (Swift), 124

Haeckel, Ernst, 132
Hastings Center Project on Scientific
Controversy, 244-247
Hempel, Carl, 22-23
Herschel, John, 125
heuristic function of metaphors, 107-109
of natural selection metaphor, 117-118
of organism-is-machine metaphor, 111
high-grade knowledge, 43
historical science, 13-14, 210-213
end-Cretaceous mass extinction, 201-206,
211-213
examples of, 193-194
experimental science and, 194
hypotheses investigated in, 197-199
information destroying processes and,
199-200
LUCA and phylogenetic tree of life, 206-208
overdetermination and, 198-199
proxy experiments, 211
underdetermination and, 198, 200-201
homology concept, 92
Hox gene, 82-83
Hull, David, in development of philosophy of
biology, 277-278
Human Genome Project, 102-103, 269-270
humans, evolutionary appearance of, 284-285
Huxley, T. H., 127, 260-261
hybrid incompatibility, 59
hybridization, 94-95
hypothetico-deductive method, 170-171,
179-181
new, 183-185

IBE. See inference to the best explanation
idealization

in models, 60, 65-66

in scientific explanation, 7-10
idealized systems, 59
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imitation, 151
in silico observations, 186
in vitro observations, 177-178, 186
in vivo observations, 186
inclusive fitness, 138-139
individual learning, social learning and,
157-158
induction, 126-127, 174-189
Descartes on, 178-179
in vitro observations, 177-178
microscopy and, 177-178
problem of, 195-196
vivisection and, 176
Whewell and Mill on, 180-181
inductive risk, 243-244
inference to the best explanation (IBE)
clarifications of, 42-44
Darwin and, 42
everyday use of, 47-48
explanatoriness and truth, 46-48
formalization of, 41-42
multiple plausible rivals and, 44-46
theoretical knowledge and, 40-41
trustworthiness of, 44
ubiquity of, 41
information
culture as, 155
in DNA, 102-103
inheritance, 150
Institute for Religion in an Age of Science
(IRAS), 283
intelligent design, 125, 134-135
Intelligent Design Network, 193-194
Intelligent Design Theory, 281-282
interaction view of metaphor, 106
comparison of, 106-107
components of, 107-108
interference, 186-187
intersex, facts and values role in, 264-266
intracellular signaling, 103-104
1Q scores, 150-151, 235-236
IRAS. See Institute for Religion in an Age of
Science

Johannsen, Wilhelm, 229

junk DNA, 138-139

justification, knowledge and, 39

justified true belief account of knowledge,
38-39

kin selection, 138-139
King, J. C., 241-244

Kleiber’s law, 58
Klein, Edward Emanuel, 260-261
knock-out experiments, 62-63
knowledge. See also biological knowledge;
theoretical knowledge
facts compared with, 36
in good science, 266-270
grades of, 43
justified true belief of, 38-39
kinds of, 36-39
methods of generating, 4-5
knowledge how, 37-39
Kuhn, Thomas, 4-5, 123-124, 245, 278-279

laboratory animals, facts and values role in
treatment of, 260-262
lactase persistence, 152-155
language, facts and values expressed in, 255
large-scale causes, in scientific explanation,
25-28
last universal common ancestor (LUCA),
206-208
Latin America, eugenics in, 257-258
law of segregation, 58-59
laws, scientific theories and, 58-59
Lawson, Anton, 184-185
learning. See also social learning
cultural evolution and, 148
inheritable variation in, 151
observational, 160-161
Lenski, Richard, 66-67
Lenski’s long-term evolution experiment
lessons from, 67-69
overview of, 66-67
Lewontin, Richard, 248-250
limbs of tetrapods, 82-83
Linnaean System, 219
Linnaeus, Carl, 175-176
classification by, 222-225
literalism, in Bible interpretation, 275-276
living fossils, 85-86
logical empiricism, teleological nature of
biology and, 286-287
Lotka-Volterra equation, 57, 63
low-grade knowledge, 43
LUCA. See last universal common ancestor
Lyell, Charles, 126, 128
Lysenko, T. D., 245

machine analogies, 176
malaria, 94
manipulability theories of causation, 300-302
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maps, models as, 61
material models
comparisons with, 61-63
examples of, 57
model organisms as, 70
mathematical models
comparisons with, 61-63
examples of, 57
track record of, 55-56
Mayr, Ernst, 94, 134
McShea, Daniel, 285
mechanisms, in scientific explanation, 25-28
mechanistic determinism, teleology and, 134
mechanist-vitalist debates, 176
Mendel’s laws, 58-59
metaphors
Aristotle on, 128-129
biology concepts as, 102-105, 119
comparison view of, 105-107
description of, 103
functions of, 107-109
of genes, 104-105
interaction view of, 105-110
natural selection, 113-119, 128-129
organism-is-machine, 110-111
problems with, 104
scientific concepts as, 15-16, 102-103, 119
scientific theories and, 125-130
signal and receptor proteins, 103-104
substitution view of, 105-106
metaphysical classification, 218-219
meteorite hypothesis, 44-45
methodological naturalism, 224
methods. See scientific methods
Mill, John Stuart, 125, 180-181
mixed controversies, 235-236
model organisms, 57, 75
comparisons of, 69
E. coli as, 67-69
experiments compared with, 72-75
as models, 69-71
uses of, 62-63
models, 75
as constructs, 137
experiments compared with, 72-75
as fictions, 61
functions of, 55
as maps, 61
model organisms as, 69-71
science meets world through, 63-66, 137
scientific theories and, 56-59
similarity of, 63-64
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target system of, 60, 74
types of, 57, 61-63
views of, 55-56
Modern Evolutionary Synthesis, 134-138
Moir, Robert, 169-170, 188-189
molecular gene concept, 88-90, 92-93, 137-138
Money, John, 265
Morgan, Thomas Hunt, 184
morphological species concept, 94-95
Morris, Henry, 238, 276
Morris, Simon Conway, 285
mRNA, 90
Muller, H. J., 59, 239, 241-244
Muller’s ratchet, 57, 59
multicellularity, 55, 63-64
multiple plausible rivals, 44-46
multiple scientific explanations, compatibility
of, 28-32
multiverses, 285
mutational accumulation, 59
mutations
natural selection and, 131, 137-138
rates of, 67-68, 73-74
mutator hitchhiking, 67-68

natural factors, 220-221

natural kinds, 220-221

natural selection
in adaptive evolution, 9-11, 17, 31-32
altruism and, 65
artificial selection and, 115-116, 128-130
cultural evolutionary theories and, 149-150
Darwin on, 113-115
fitness and, 133
genetic drift and, 133
genetics and, 131
Herschel on, 125-126
as metaphor, 110, 113-119
Mill on, 125
regression and, 132-133
species concept and, 134
Spencer on, 127-128
survival of the fittest and, 115-117, 127
system dynamics and, 131-133
Whewell on, 126-127

natural systems of classification, 218-221
Aristotle and, 222
assumption of, 224-225, 231-232,
Darwin on, 225-226
for genes, 230
Linnaeus, 222-224
search for, 232
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natural world
biology concepts and, 81
model organisms and, 74
model relationship with, 63-66
scientific theories and, 56
negative eugenics, 257
neo-Darwinian Modern Synthesis, 84
Newton, 129-130, 178-179

genocentrism and, 139-140

The Philosophy of Biological Science (Hull),

278
philosophy of biology
definition of, 3
history of, 277-278

The Philosophy of Biology (Ruse), 278

philosophy of science

Newton’s laws, 136-137

niche construction, in adaptive evolution, 10, 17

non-genetic inheritance, in adaptive evolution,
10,17

novel trait emergence, 68

novelty, 82-85

nucleic acids, LUCA and, 206-207, 209-210

nudging, epigenetics and, 263-264

observational knowledge, 39-40
observational learning, 160-161

communication and collaboration in, 4
history of, 277-278
questions asked in, 2-4
reasons for engaging in, 1-2, 17-18
to appreciate diversity of scientific
standards, 4-5
to study science, 2-4
to understand scientific aims, 6-11
to understand scientific concepts, 14-17
to understand scientific methods, 12-14
recommendations for teaching of, 299-300,

open science, 256, 269-270
organism-is-machine metaphor, 111-113
FoM scheme and, 111
instantiations of, 112
natural selection and, 110
similarities and differences in, 110-111
SoM scheme and, 112-113
unwanted consequences of, 112
The Origin of the Species (Darwin), 42,
113-117, 181-183
biological progressionist views in,
289-290
on classification, 225-226
drama in, 125
Herschel on, 125-126
metaphor in, 128
Mill on, 125
tree-like structure in, 226
Whewell on, 126-127
orthogenesis, 132
overdetermination, 198-199, 208
overlapping genes, 90-91

Paley, William, 279-280
paradigm shifts, 4-5, 123
patterns, in scientific explanation, 22-25
Periodic System, 219
phenomena, 131-132, 136
phenotypic function, 87
phenotypic traits
alleles and, 87-88
chromosome theory and, 87
genes and, 88-90

304, 309-310

begin with simple decontextualized

examples, 304-306

discuss philosophy of science topics in
standard biology classes, 308-309
focus on overarching ideas rather than

extreme detail, 300-302

present topics in detail with many
contextualized examples, 306-308

use history but not chronologically,

303-304

use simple rather than complex
definitions of concepts, 302-303
phylogenetic species concept, 94-96

phylogenetic systematics, 231

phylogenetic tree of life, 206-208

physical models, 57, 61-62
physiologists, 176

Planck effect, 245
plasticity

in adaptive evolution, 10-11, 17
early development and, 127-128

1Q scores and, 150-151
pluralism

of conceptual analysis, 146-147

of species concept, 96-97

political controversies and, 235-236

Popper, Karl, 4-5, 171, 196-197

population genetic models, 131-132, 134-135,

137-138

population genetic theory, 13, 60

gene frequency and, 147
genetic changes in, 147-148
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positive eugenics, 257
postgenomic era, 91-97
pragmatic views of scientific theories, 56-57
precision, in models, 65-66
predator-prey dynamics, 60
prediction, as aim of science, 6
predictive power, 42-43
pre-mRNA, 90
Price equation, 57, 62
principles

falsification of, 13

scientific controversies of, 239-240
Principles of Biology (Spencer), 127-128
probabilistic theories of causation, 300-302
problem of induction, 195-196
procedural knowledge, 37-39
progress, biological, 288-294

human evolution and, 284-285
Progress, Providence versus, 291-294
propositional knowledge, 37-40
protein hypothesis, 44-45
protein synthesis, 102-103
proteins, LUCA and, 206-207
Providence, Progress versus, 291-294
proximate explanations, 9, 29-30

in adaptive evolution, 9-11, 31-32
proxy experiments, 211
pseudohitchhiking model, 64-65
public policy, epigenetics in, 263-264
punctuated evolution, 68, 73-74
Putnam, Hilary, 256
p-values, 12

race, IQ and, 235-236
radiation, 241-244, 248-250
radical theory change, 4-5
realism, in models, 65-66
regression to the mean, 25
regularity theories of causation, 300-302
relative significance controversies,
248-250
relevant points in common, 63-64
religion. See also Creationism
in Darwin’s theory of evolution, 279-280
Progress versus, 291-294
science accommodation with, 282-285
reproducibility, in good science, 268
reproductive advantage, 133
reproductive isolation, 94
research agenda
multiple scientific explanations and, 31-32
scientific concept role in, 15
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rhetorical function of metaphors, 107-109
of natural selection metaphor, 118-119
of organism-is-machine metaphor, 111

ribozyme discovery, 208-210

RNA editing, 90-91, 102-103

RNA splicing, 90, 209-210

RNA synthesis, 102-103

RNA world hypothesis, 44-47

robust process explanations, 25

robustness testing, 210

Ruse, Michael
Arkansas testimony of, 280-282
in development of philosophy of biology,

277-278
The Philosophy of Biology by, 278

saltation, 127
scaling relationships, 58
science. See also biological science in society
conceptual analysis in advancement of,
14-17
facts in values in good compared with bad,
256, 262
falsification and, 171
history of, 278-280
history of American education in, 276
nature of values in, 288-291
new pedagogy of, 141-142
philosophy of science as study of, 2-4
practice of, 97-99
religion accommodation with, 282-285
values, ethics, and knowledge role in good,
266-270
scientific aims, 6-11
scientific concepts, 14-17. See also biology
concepts
expression of, 79-80
as metaphors, 15-16, 102-103, 119
in research agendas, 15
scientific controversies, 250-251
adaptationism, 244
beginning of, 237-240
classical-balance controversy, 236-237,
241-244, 248-250
closure of, 244-247
community and, 240
continuation of, 240-244
development of, 235
of fact, 238-239
life spans of, 236
political and social controversies and,
235-236

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108491839
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-49183-9 — Philosophy of Science for Biologists
Edited by Kostas Kampourakis , Tobias Uller

Index

More Information

328 INDEX

scientific controversies (cont.) scope, in scientific explanation, 22-25
of principle, 239-240 Scopes, John Thomas, 276
relative significance, 248-250 selfish gene hypothesis, 138-140
shared standards and, 240-241 semantic knowledge, 37-39
of theory, 239 semantic views of scientific theories, 56-57
types of, 235 Semenya, Caster, 264-265
scientific creationists, 193-194 Semmelweis, Ignaz, 47-48
scientific explanations sex assignment, facts and values role in,
in biology, 32-33 264-266
causes, patterns, and causal patterns in, similarity, of models, 63-64
2295 simplicity, 42-43, 47
from mechanisms to large-scale causes, Snow, John, 47-48
25-28 Sober, Elliott, 131-132
multiple compatible, 28-32 social aspects, of science, 2-4
nature of, 21-22 social constructionism, 124
reasons for applying philosophy of science social controversies and, 235-236
to, 6-11 Social Darwinism, 128
scientific hypothesis social determinants
Baconian method and, 175-176 epigenetics and, 263-264
experimentation and, 195-197 eugenics and, 258
explanatory virtues and, 46-48 social learning, 163-164
falsification of, 4-5, 7 asocial and, 158
methods of, 12-14 culture and, 155-156
in historical science, 197-199 cumulative culture and, 161-163
scientific knowledge definition of, 158
biology concepts compared with, 79 individual learning and, 157-158
methods of generating, 4-5 localised phenomena and, 160
scientific methods, 12-14. See also Baconian terminology for, 156-157
method society, biological science in
alternatives, 172-173 contemporary examples of, 262-266
categorization of, 185-187 facts and values relation in, 255-256, 270-271
Darwin and, 180-183 historical examples of, 256-262
experimental science and, 195-197 soft inheritance, 131
Feyerabend’s anarchy, 171-172 SoM scheme. See structure-of-metaphor
five-step, 170-171 scheme
new hypothetico-deductive methods and, speciation
183-185 biology concept and, 86-87
new theoretical entities and, 183-185 idealized system of, 59
number of, 168, 173 models of, 60
for theoretical entities, 178-180 species
tool use and, 173-174 classification of, 218
scientific problem agenda, of evolutionary Darwin on, 227-228
novelty, 83-85 groups of, 226-228
scientific purpose, of biology concepts, 81 natural selection and, 134
scientific standards, diversity of, 4-5 species concept, 79, 228
scientific theories biological, 94-95
concepts in, 79 conceptual diversity of, 93-94, 97
laws and, 58-59 ecological, 95-96
metaphors and, 125-130 evolutionary, 95-96
models and, 56-59 genetic, 94-95
natural world and, 56 morphological, 94-95
representation of, 57 phylogenetic, 94-96
views of, 56-57 pluralism of, 96-99
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Spencer, Herbert, 116, 127-128
Standard Model, 219
standards
explanatory, 11
scientific, 4-5
statistical patterns
phenomena and, 136
in scientific explanation, 25
statistical population dynamics, 130-134
sterilisation, 257-260
structural causes, in scientific explanation,
25-28
The Structure of Scientific Revolutions (Kuhn),
123-124, 278-279
structure-of-metaphor (SoM) scheme, 107-108
natural selection metaphor and, 117-119
organism-is-machine metaphor and,
112-113
substitution view of metaphor, 105-106
survival of the fittest, 115-117, 127-128
Swift, Jonathan, 124
synapomorphy, 95-96
syntactic views of scientific theories, 56-57

Tanzi, Rudolph, 169-170, 188-189
target system, of models, 60, 74
taxa, classification of, 218
taxonomic splitting, 97
teaching, 151
recommendations for philosophy of science,
299-300, 304, 309-310
begin with simple decontextualized
examples, 304-306
discuss philosophy of science topics in
standard biology classes, 308-309
focus on overarching ideas rather than
extreme detail, 300-302
present topics in detail with many
contextualized examples, 306-308
use history but not chronologically,
303-304
use simple rather than complex
definitions of concepts, 302-303
teleology
in biology, 286-287
mechanistic determinism and, 134
terminology, concepts compared with, 14-15
tetrapod limbs, 82-83
Thaler, Richard, 263-264
theoretical entities
genes as, 229
new, 183-185
scientific methods for, 178-180

INDEX

theoretical function of metaphors,
107-109
of natural selection metaphor, 118
of organism-is-machine metaphor,
111
theoretical knowledge
development of, 40
from explanations, 41-44
IBE and, 4041
theoretical models, model organisms as,
70-71
theory, controversies of, 239
time asymmetry of causation, 194, 198-199
traditional account of knowledge, 38-39
traits
acquired, 131
function of, 79-80
rates of change of, 85-86
scientific explanation of, 25, 29-31
transcription, 102-103
translation, 102-103
transparency, in good science, 268-270
trans-splicing, 90
trauma, epigenetic effects of, 262-263
trustworthiness, 44
truth
explanatory virtues and, 46-48
knowledge and, 39

ultimate explanations, 9, 29-30

uncertainties, in biological knowledge,
50-51

unconscious selection, 115

underdetermination, 198, 200-201, 208-209

understanding, as aim of science, 6

unification, as function of scientific
explanation, 22-24

“units of selection” debates, 42-43

universal generalizations, 58-59

vaccination
controversies over, 235-236
uncertainty and, 50-51
values
in biological science in society
contemporary examples of, 262-266
historical examples of, 256-262
facts relation to, 255-256, 270-271
in good science, 266-270
nature of, in science, 288-291
variation, 150
Virchow, Rudolf, 179-180
virtues, explanatory, 42-43
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vivisection, 176, 260-262 Weismann, August, 131

Voltaire’s Objection, 46-47 Whewell, William, 125, 180-181
Whitcomb, John C., 276

Wallace, A. R., 127 Wright, Sewall, 133, 147

Wallace, Bruce, 241-244

Watson, James, 238 zebra fish, 261
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