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explanation
accuracy 14-15
idealizations 81-82
understanding  78-79, 80
acidity test 36
actual-sequence vs. robust-process
explanations  29-31
Adams, John Couch 9
aesthetics 61-64
aims of science  1-3
alternative explanations 106
Alvarez meteorite-impact
hypothesis 32, 66-67
apoptosis  31-32
approximations  84-85; see also false
properties
Aristotle  xv
astrology  78-79
astronomy 83-84

barometric pressure 20
beauty 61-64, 105

as guide to truth 67
because (commonness of word) 13-14
beliefs, and scientific understanding 5
biases, cognitive 73-76
biodiversity 55

biological explanations 29, 70
Bird, Alexander 99-100
Bridgman, P.W. 2

cancer causes 59
cancer treatments 31-32, 46-47
causal complexity 61
causal relations  23-24
cell biology 29
certainty, of explanations 40
chemotherapy 31-32
children

curiosity 13

explanatory evaluations  65-66
chromosomes  25-26
climate change 17-18

models 46, 47

robustness analysis 3, 46-47
clinical trials, randomized 26
cognitive biases  73-76
common causes 20
communication skills  14-15
compatibility, hypotheses 58
completeness 62, 82-83
complexity 48-52, 81
conservatism 57-58
constitutive relations 24
control, primary aims of science  1-2
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control for variables 82
controlled experiments 29
Copernicus 61, 83-84
correlations 22
covering law model  18-22,
43-45
COVID-19 pandemic  102-103
causal complexity 49
mask wearing 13
scientific theories 8
understanding  2-3
Cretaceous—PaIeogene (K-Pg)
extinction 32, 66-67
cystic fibrosis  4-5, 53-54

Darwin, Charles 7, 34-35
evolutionary theory 64-65

inference to best explanation  90-92

The Origin of the Species  9-10,
56
de Regt, Henk 6, 71,72,78
deductive-nomological
explanations  18-22
Dellsén, Finnur 96
dependence relations  22-27,
53-54, 105
accuracy 81
actual-sequence vs. robust-process
explanations  29-30
control for variables 82

model of scientific explanation 4-5

population genetics 82
descriptions vs. explanations
16-17, 104
dinosaurs, extinction 32, 66-67
Dirac, Paul 63

disjunction objection, inference to best

explanation  94-95
DNA 91
Dobzhansky, Theodosius 10
double-helix, DNA 91

INDEX 117

Douglas, Heather 53
Duhem-Quine thesis 36

earthquakes 46-48
Einstein, Albert 27, 59-60
theory of general relativity 45-46, 62,
67, 83-84
electrons, discovery 10, 91
Elgin, Catherine 70-71, 78, 83
empirical virtues 57
epistemology 37-38, 66-68
certainty 40-42, 76-77, 83
equilibrium explanations  23-24
evaluations 11, 55-56
aesthetics 61-64
conservatism  57-58
explanatory power 56-57
guide to truth  66-68
simplicity 59-61
virtues  64-66
everyday vs. scientific
explanations 22, 28
evidence, sufficiency 38-40
evolutionary theory 17-18, 33, 34-35,
41, 84, 87-88
biodiversity 55
explanatory power 64-65
incompleteness 100
inference to best explanation  90-91
population traits 48
successes of scientific
explanations 10
experimental vs. historical
explanations  31-32, 34-35, 36
explaining vs. explanation  14-15
explanations 13-14; see also
evaluations; scientific explanations;
types of explanation
dependence relations  22-27
vs. descriptions 1617, 104
vs. explaining  14-15

© in this web service Cambridge University Press & Assessmemtvw.cambridge.org



www.cambridge.org/9781316518175
www.cambridge.org

Cambridge University Press & Assessment
978-1-316-51817-5 — Understanding How Science Explains the World

Kevin McCain
Index
More Information

118 INDEX

explanations (cont.)
scientific vs. everyday 11

structure 18-22
underlying reasons  15-18
extinction, dinosaurs 32, 66-67

false properties, scientific
models 80-81, 82, 83, 84
feelings, and scientific understanding
73-76
finches, Galapagos Islands 7
fish, need for oxygen 70
Fisher’s principle 23
flagpole, length of shadow 20-21,
44-45
football game 30
formulas, symmetry
Franklin, Rosalind
future, predicting  see predictions
Galapagos Islands, finches 7
Gee, Henry 32-33
Gell-Mann, Murray 63
gene selection hypothesis 60
general relativity 45-46, 62, 67,
83-84
genetic drift 72, 82
genetic mutations
bone cancer 59
cystic fibrosis  4-5, 53-54
hemophilia 24, 25-26
moth colorations 48
sickle cell disease 28
genetics, population 23, 48, 72, 82
geometry, knowledge and
understanding  70-72
Gigerenzer, Gerd 75
Gilovich, Thomas 73
good-enough explanations
95-96, 106
grasping 71

93-94,

gravity 9, 45-46, 67, 83-84, 91
group selection hypothesis 60

heliocentric model, solar system 61,
83-84
hemophilia, genetic mutation 24, 25-26
Hempel, Carl G. 18
hindsight bias 73
historical explanations
vs. experimental explanations
34-40, 105
nontestable by experiment
horoscopes  78-79
hypotheses
rivals 65, 87, 88, 90
symmetry
testing 36, 45-46

31-32,

32-33

IBE see inference to best explanation
idealizations 11-12, 106

accuracy 81-82

theories, models, and

explanations  80-81

uncertainty 85

understanding  82-85
illness, recovery from 43-44
incompleteness  82-83, 100-101
inductive-statistical explanations
infants, explanatory evaluations
Infeld, Leopold  59-60
inference to best explanation

(IBE) 86-88, 102, 106

criticisms  92-96

examples 88-90

incompleteness  100-101

multiplicity 96-97

natural selection 34-35

probability  99-100

rival explanations  97-99

scientific knowledge 90-92
infinitely large idealizations 82

18-22
65-66
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Kahneman, Daniel 74,75 obesity, causal complexity 49-52
Kepler, Johannes 83-84 origin of life 87-88, 95
knowledge, and scientific The Origin of the Species
understanding 5, 6, 70; see also (Darwin) 9-10, 56
scientific knowledge overconfidence bias  73-74
knowledge requirements 37-38
Kuhn, Thomas 36 paleontology 29
Pangaea hypothesis 32
Le Verrier, Urbain 9, 67 paresis  21-22
lead, melting point  43-44 Penrose, Roger 63
life, origin  87-88, 95 phenomenology of
life sciences 29 understanding 71, 72
Lipton, Peter 69 planetary orbit, Uranus 9, 91
Lombrozo, Tania 14, 66 Plato 38
population genetics 23, 48, 72,
mathematical techniques 29 82
mathematics, beauty 63 possible explanations  17-18, 90
Maxwell, James Clerk 63 Poston, Ted 13-14
melting point of lead 43-44 Potochnik, Angela 48-52
Mercury, orbit  45-46, 67 predictions 3, 11, 45-46
Metaphysics (Aristotle)  xv accuracy 46-48, 56-57
misunderstandings  104-106 challenges 48-53
models  see scientific models complexity 48-52
molecular forces 86 covering law model  43-45
moon landings 1 definition 45-46
multiple explanations  96-97 evolutionary theory 64-65
mutations  see genetic mutations hindsight bias 73
limitations  52-53
natural selection 60 predictive power 56-57
Charles Darwinon 7, 9-10 primary aims of science 1-2
explanatory power 56 relationship to explanations 43-45,
idealizations 82 53-54, 56, 105
inference to best explanation 34-35, testable 26, 31, 32-33
90-91 primitiveness  13-14
Neptune, discovery 91 The Principia (Newton) 59
New York subway system 52-53 probabilistic scientific knowledge 100
Newton, Isaac proteins, origin of life 95
The Principia 59 psychological certainty 76-77
theory of gravitation 9, 45-46, 67,
83-84, 91 quarks 63

© in this web service Cambridge University Press & Assessmemtvw.cambridge.org



www.cambridge.org/9781316518175
www.cambridge.org

Cambridge University Press & Assessment
978-1-316-51817-5 — Understanding How Science Explains the World

Kevin McCain
Index
More Information

120 INDEX

randomized clinical trials 26

reasoning 15-16, 88, 89, 99

recovery from illness 43-44

reductionism 14

relativity, general 45-46, 62, 67, 83-84

remdesivir treatment, SARS-CoV-2 26

revisability, science 58

rival explanations  97-99, 106

RNA, origin of life 95

robustness analysis, climate science 3,
46-47

robust-process vs. actual-sequence
explanations  29-31

Rovelli, Carlo 77-78, 85

SARS-CoV-2  102-103
remdesivir treatment 26
scientific theories 8
understanding  2-3

Schrédinger, Erwin - 2

scientific explanations  xv, 3-5
idealizations 81
primary aims of science 1-3
success of  9-10
truth 10
understanding  2-3, 5-9, 69

scientific knowledge 12, 86-88
growth 98-99
inference to best explanation  90-92
probabilistic 100

scientific methods 29, 77-78

scientific models 3, 11
abstraction  81-82
false properties  80-81
idealizations 81
representations  52-53
simplicity 59-61

scientific theories 80
uncertainty 104
understanding  7-8

scientific understanding  5-9, 11, 83, 102

advances 83-85

knowledge 5, 6,70

scientific theories 8
scientific vs. everyday explanations

104

sex ratios 23
Sherlock Holmes  89-90
simplicity 59-61, 70, 105
smartphones, computing power 1
Sober, Elliott 23
solar system, heliocentric model 61, 91
statistics, correlations 22
Sterelney, Kim 30
Strevens, Michael 57, 63
string theory 56
structure, explanations  18-22
symmetry, hypotheses and formulas 62
symmetry, natural laws 20-21
syphilis  21-22

testable predictions 26, 56
theoretical virtues.  see virtues,
theoretical
theories  see scientific theories
tornadoes 46-48
traits, genetic mutations 48
Trout, J. D.  67-68, 73, 76, 91-92
truth
guideto 66-68, 87
scientific explanation 10, 78-79
types of explanation 11
actual-sequence vs. robust-process

29-31

biological 29

experimental vs. historical 31-32,
34-35

historical 32-33, 35-40

uncertainty 83, 102, 104
idealizations 85
understanding  76-78
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understanding 11, 15-16, 69, 105; see
also scientific understanding

accuracy 78-79
aims/goals of science 2-3
feelings 73-76
idealizations 82-85
phenomena 72
scientific theories  71-72
types of understanding  69-73
uncertainties 76-78

Uranus, planetary orbit 9, 91

van Frassen, Bas 92-93, 98
virtues, empirical 57

INDEX

virtues, theoretical 55-56, 64-66, 87,
88, 105
beauty 61-64
conservatism  57-58
explanatory power 56-57
simplicity  59-61
Vulcan, postulated planet 67

Watson, James D. 62
Weinburg, Steven 63
what-if-things-had-been-different
questions  25-26
Williams, George C. 60
Woodward, James 25, 28
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