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The fundamental argument for an integrated
history and philosophy of science

naturalism for Ronald Giere: “l came to the conclusion [in the 1980s] that
hil h the philosophy of science should be transformed into
pniosopny something like the theory of science. That is, philosophers
should be in the business of constructing a theoretical
account of how science works. Philosophical claims about
science would then have the status of empirical
theories.” (Mauskopf & Schmaltz, 2011, Ch. 5)

SemmmmpeEtETT

CIUEStiOI]S for 1. Historical sources are only as interesting as the
questions we put to them...

histor
Y 2. ...and the philosophy of science happens to be full of

pertinent questions about the core epistemological
concerns of science!
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The Dilemma of Case
Studies: Toward a
Heraclitian Philosophy
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In-Principle Pointlessness

Concepts / General / “Top”
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gerrymandering:
fudqging
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| prefer to speak of historical “episodes” rather
than “cases”. When we have an episode of The
Simpsons, or Buffy the Vampire Slayer, or what
have you, the episode is not really a case or an
example of whatever the general idea of the
show might be. Rather, the episode is a
concrete instantiation of the general concepts
(the characters, the setting, the type of events to
be expected, etc.), and each episode also
contributes to the articulation of the general
concepts. To be sure, this analogy is very
imperfect, but it does express something
relevant about the relation between concrete
historical episodes and abstract philosophical
conceptions.

B StmmmpmSOmTT

(Chang, 2011, pp. 110-111.)




The cyclical model of HPS

Concepts / Abstract / “Top”

Much nicer - but also highly
me&aphoricai.! And how does ikeration
solve the basic probi.em?



Selection of Cases



Selection of Hard Cases

Instead of illustrating a philosophical thesis particularly well, hard cases challenge
the thesis.

If you've built a self-driving car, send it into the complex traffic of Beijing rather than
the more easily manageable traffic of Zurich.

Scholl and Nickelsen have tested the power of strategies for hypothesis generation
using the case of Peter Mitchell’s chemiosmotic mechanism of oxidative
phosphorylation. It has long been considered particularly original and
counterintuitive. More cautious and merely extrapolative hypotheses could not play

this role.

Not since Darwin and Wallace
has biology come up with an
idea as counterintuitive as
inner mitochondrial membrane those of, say, Einstein,
Heisenberg and Schrédinger.
+ | eme——— et
HY TP (Leslie Orgel, 1999)

outer mitochondrial membrane




Selection of Paradigm Cases

Some cases come to be seen as typical of particular
aspects of science: they are the model organisms of
HPS.

For instance, a long tradition from Hempel to Lipton to
Gillies to Bird keeps returning to Ignaz Semmelweis to
illustrate and test philosophical theses about
confirmation.

Paradigm cases are already accepted as in some way
typical and so are efficient tools for making new points
and for revising existing concepts.

Whether a case deserves to be a paradigm case is
open to debate. And the generalizability of finding
about the paradigm case is an empirical questions.

ic aches in
. Kuhnian appro: L
Hempelian and 1e: the Semmelweis case

the philosophy of medicir
ald Gillies
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Selection of Big Cases

“Bigness” comes in many forms: a case may be a
role model for further work; it may be the
foundation of a large branch of modern science; it
may concern a particularly fundamental insight.

Unlike paradigm cases, there is no reason to
expect that big cases will generalize particularly
well.

Similarly, not all big cases are “hard” in the sense
discussed here — “hardness” will depend on the
philosophical thesis under investigation.

So long as we keep these limitations in mind,
selection bias is probably not a primary concern:
Learning about big episodes is inherently
fascinating.
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Exploration and Randomization

Exploratory cases are used as tools for developing concepts: Sometimes we're

not out to test existing philosophical concepts, but to develop new ones on the
basis of instructive cases.

Randomization is a well known procedure for avoiding selection bias. We
may be able to transfer this to HPS by creating databases of historical episodes

—and this would even give renewed unity to a discipline (lately) dominated by
local studies.



Dynamics of Confrontation
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History

The monolithic view invites two sins:

oT

P
o

ne V sin: Take single cases as sufficient confirmation of
nilosophical accounts.

ne 3 sin: Reject philosophical accounts wholesale on

the basis of single counterexamples.
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Who 1s a Modeler?
Michael Weisberg

ABSTRACT

Many standard philosophical accounts of scientific practice fail to distinguish between
modeling and other types of theory construction. This failure is unfortunate because
there are important contrasts among the goals, procedures, and representations
employed by modelers and other kinds of theorists. We can see some of these difTerences
intuitively when we reflect on the methods of theorists such as Vito Volterra and Linus
Pauling on the one hand, and Charles Darwin and Dimitri Mendeleev on the other.
Much of Volterra’s and Pauling’s work involved modeling; much of Darwin’s and
Mendeleev's did not. In order to capture this distinction, I consider two examples
of theory construction in detail: Volterra’s treatment of post-WWI fishery dvnamics
and Mendeleev's construction of the periodic system. I argue that modeling can
be distinguished from other forms of theonizing by the procedures modelers use to
represent and to study real-world phenomena: indirect representation and analysis.
This differentiation between modelers and non-modelers is one component of the larger
project of understanding the practice of modeling, its distinctive features, and the
strategies of abstraction and idealization it employs.

1 Introduction
2 The essential contrast

2.1 Modeling

2.2 Abstract direct representation
Scientific models

Distinguishing modeling from ADR
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project of undersmnding the practice of modeling, jis distinetive features, and the

1 Introduction
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21 Modeling

22 Abstrace direct representation
Scientific modefs

Disn'nguishmg modeling from ADR

4.1 The first and Second stages of modeling
4.2 Third stage of modeling

43 ADR

5 Whois nos a modeler?

6 Conclusion: who is g modeler?
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. Modeling |
3; Abstract direct representation (ADR)
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Volterra on Darwin on

population coral atolls
dynamics
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Abstract The Lotka-Volterra predator-prey-mode] is a widely known ex.
ample of model-based science. Here We reexamine Vito Volterra’s ang
Umberto D’Ancona’s original publications on the model, ang In particular
their methodologijcal reflections, Op this basis we develop severa] ideas per-
taining to the philosophica] debate on the scientific practice of modeling. First,
we show that Volterra and D’Ancona chose modeling becayse the problem
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Bl [ES ASSOCIATIONS BIOLOGIQUES
AU POINT DE VUE MATHEMATIQUE
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CONSID LES

1. L'importance qu'ont dans le monde animal et végétal les rap-
ports entre espéces différentes a été relevée pour la premiére fois
par Cuanies Darwin, lorsque, voulant expliquer comment se con-
servent les variations utiles, le pére du transformisme essaya de
démontrer qu'a la ressemblance de la sélection opérée parles éle-
veurs parmi les animaux domestiques, il se produit une sé/ection
naturelle, fondée sur la lutte pour lexistence. Par ce terme il
convient de comprendre soit 'ensemble des réactions que les
organismes manifestent contre l'action des forces physiques du
milieu, soit ce que nous appelons plus proprement la concurrence
vitale et qui consiste en une compétition entre individus de la
méme espéce ou d’espéces différentes dans le but de conquérir les
ressources indispensables a leur subsistance.

La notion d’association biologigue ou de biocaenose fut introduite
plus tard par Mcesius, qui, en étudiant les bancs d’huitres du
Schleswig-Holstein, fut frappé par limportance qu’avaient les
échanges de nutrition entre les organismes d’espéces différentes
vivant ensemble sur les mémes banecs. Ce fut aussi Moesivs qui
reconnut comment ces rapports mutuels entre espéces différentes
ont pour effet I’établissement d’un état d’équilibre qu’aujourd’hui
on désigne communément par le terme d'équilibre biologique ou
bioceenotique.

[’étude des rapports interspécifiques, de ’économie des asso-
ciations et des états d’équilibre dont I'établissement (dans ces
mémes associations) est le résultat de ces rapports, constitue
actuellement tout un chapitre important de 'ecologie animale.
Dans le domaine de la zoologie I'importance de ces rapports inter-
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spécifiques est bien connue, et c’est pourquoi il nous parait inutile
de citer des exemples qu'on ftrouvera exposés, avec tous les
détails, dans les ceuvres consacrées expressément 4 ce sujet.

Le phénoméne des équilibres interspécifiques, ainsi que les
variations auxquelles ces équilibres sont sujets, ont été aussi suffi-
samment étudiés sous leur aspect qualitatif. On en connait méme
les effets pratiques, soit dans le domaine de 1'entomologie agri-
cole, ot 'on applique sur une vaste échelle la méthode de la
lutte biologique, fondée précisément sur I'utilisation d'insectes qui
sont les parasites d’autres insectes, nuisibles aux plantes, soit
dans le domaine de I’épidémiologie ol on a reconnu, particuliére-
ment pour certaines maladies d’origine parasitique, I'existence
d’équilibres semblables, soit encore dans le domaine de la biolo-
gie des poissons comestibles, au sujet desquels on a pu constater
des fluctuations plus ou moins périodiques.

2. La connaissance qualitative de ces phénoménes devait natu-
rellement conduire a I'idée de les étudier du point de vue quanti-
tatif. L'emploi en biologie des méthodes propres aux sciences
exactes s’étend chaque jour davantage et, depuis assez longtemps,
certaines branches particuliéres de la biologie, et notamment la
physiologie, ont largement eu recours aux méthodes quantitatives
qui ont conduit aux applications mathématiques.

3. Cependant on peut aussi concevoir lapplication de la
méthode expérimentale & I'étude quantitative des rapports inter-
spécifiques. Il ne serait pas impossible, en effet, de réaliser — au
moyen d’élevages — une association expérimentale sur laquelle il
serait loisible d’essayer I'application de la méthode quantitative.

What would be the
preferred method?

The prime example of the
method: the [aboratory
physiologist, who can isolate
organisms in controlled
environments.
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Il est vrai qu'a I'exécution un tel type d’expérience se heurterait
a des difficultés trés réelles. Qu’on songe seulement que, pour
obtenir dans une semblable expérience des rapports comparables
a ceux qui s'établissent dans la nature, il faudrait prepdee.p

champ d’action * en pRoportion a la
taille des animaux soumis a I’examen, il faudrait encore obtenir

viennent pas fausser la marche de I'expérience méme. Ces considé-
rations font conclure a la nécessité d’effectuer I'expérience dont il

est question sur
Une autre difficulté e cequiles essaire que I'expé

rience se poursuive sur plusieurs générations successives et que,
par conséquent, sa durée soit relativement longue.

On ne s'étonnera done pas que, quoique I'on ait des résiliats
d’observations qualitatives complétement acquises depuis long-
temps, nous ne possédons jusqu'a ce jour, que bien peu d’exem-
ples de rapports interspécifiques ayant été soumis, par voie
d’expérience, & un examen quantitatif. 11 faut remarquer que les
recherches systématiques a cet égard ne font que commencer.

4. Une autre méthode d’étude quantitative appliquée aux rap-
ports interspécifiques, consiste dans le traitement statistique des
phénoménes, ayant trait a la concurrence vitale telle qu'elle se
développe librement au sein de la nature. Bien entendu, ces
recherches statistiques ne pourront s’effectuer qu'a ’égard
d’espéces ayant une importance économique car pour les autres
il est peu probable qu’on se soit donné la peine de les dénombrer.
Ainsi nous disposerons de chiffres concernant les animaux utiles
de la mer ou bien les animaux a fourrure et quelques autres
catégories, peu nombreuses, du méme genre.

Il va de soi que les rapports interspécifiques se développant
librement dans leur milien naturel subiront aussi I'influence des
facteurs qui ne seront pas toujours constants. En raison de quoi
les effets perturbateurs de facteurs extrinséques se glisseront dans
les données de 'étude statistique et les résultats de cette derniére
ne seront quapproximatifs : ce n’est qu'en continuant les recher-
ches sur une longue série d’années, qu'on pourra compenser les
erreurs et aboutir & des nombres toujours plus exacts.

How to experiment with

populations?
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Toutes les considérations qu'on vient d’exposer nous montrent a
quel point 'étude quantitative, par voie d’observation et d’expé-
rience, des associations biologiques est chose ardue. Mais ces
difficultés ne doivent point nous décourager, ni nous empécher
de poursuivre ce genre de recherches. Chaque fois que la science
s'aventure dans un domaine encore peu exploré elle voit se dresser
des obstacles considérables.

procéder dans cette voie avec une extréme prudence car, du point
de vue mathématique, on ne peut que construire une série de
théorémes qui, tout en étant parfaits dans leur déduction, pour-
raient étre fondés sur des présuppositions hypothétiques qui s’éloi-
gnent trop de la réalité. Pour éviter ce danger il faut prendre pour
point de départ des prémisses appuyées le plus possible sur I'expé-
rience ; et il faut encore qu'au cours du développement de la
théorie, les résultats, chaque fois obtenus, soient confrontés avec
les indications de I'expérience pour vérifier leur conformité ou
du moins leur vraisemblance.

Dautre part, il ne faut pas trop se préoccuper si on envisage
des éléments idéaux et I'on se place dans des conditions idéales
qui ne sont pas tout a fait ni les éléments ni les conditions natu-
relles. C'est une nécessité et il suffit de rappeler les applications
des mathématiques a la mécanique et a la physique qui ont amené
& des résultals si importants et si utiles méme pratiquement.
Dans la mécanique rationnelle et dans la physique mathématique
on envisage en effet les surfaces sans frottement, les fils absolu-
ment flexibles et inextensibles, les gaz parfaits, etc.

L'exemple de ces sciences est un grand exemple que nous
devons avoir toujours présent a I'esprit et que nous devons tacher
de suivre.

On peut procéder en effet de méme dans I'étude des associations
biologiques en ne les considérant que sous des formes idéales
typiques.

6. Dans l’étude mathématique du probléme des associations

How to overcome this
lack of epistemic access?
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Volterra on Darwin on Semmelweis
population coral atolls on puerperal
dynamics fever
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(c) 2008 National Oceanic and
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Darwin is a modeller!

THE

STRUCTURE AND DISTRIBUTION

CORAL REEFS.

BEING THE FIRST PART OF
THE GEOLOGY OF THE VOYAGE OF THE BEAGLE,

UNDER THE COMMAND OF CAPT. FITZROY, R.N.

DURING THE YEARS 1832 TO 1536,

BY

CHARLES DARWIN, M.A,, F.R.S, F.G.S,
NATURALIST TO THE EXPEDITION.

Published Wwith the Approval of the Lords Tommissioners of
ier Majesty’s Treasury.

LONDON:
SMITH, ELDER AND CO, 65 CORNHILL

1842

Let us in imagination place within one of the
subsiding areas, an island surrounded by a ‘fringing
reef,” — that kind, which alone offers no difficulty in
the explanation of its origin. ... Now, as the island
sinks down, either a few feet at a time or quite
insensibly, we may safely infer from what we know of
the conditions favourable to the growth of corals, that
the living masses bathed by the surf on the margin of
the reef, will soon regain the surface. The water,
however, will encroach, little by little, on the shore,
the island becoming lower and smaller and the space
between the edge of the reef and the beach
proportionally broader. ... Let the island continue
subsiding, and the coral- refW|llt|nue growing up
on its own foundation, whilst the water gains inch by
inch on the land, until the last and highest pinnacle is
covered, and there remains a perfect atoll.

y “_' *.,

(Darwin, 1842, pp. 99-101.)
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Beyond the v and 3 sins:
Cyclical HPS in action

./

@ Choice of Volterra as a paradigm
case of model-based science

@ Agreement: Modeling as a
category fits the case

@ Conflict: Sources suggest “ADR” is
not a good contrast for modeling

@ Incompleteness: Introduce causal
inference as a better contrast

@ Range of applicability: Reassign
Darwin to modeling category

Redundancy: “ADR” loses
Mendeleev, becomes redundant

@ Further exploration using
additional cases
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Testing Philosophical Claims about Science!
David Hull

Northwestern University

Although grand theories about the nature of
I t of fashion, | think we ¢ of evidence in testing statements both within science and
science are current y ou d/t construct ainaltions are ppaisiblle.. Lt?]gicalrten;ptiriginststzuihasHengpel '
- them. We need to > plays 2 crucialTole n (e sy e oo
need to rehabilitate

. . s10ns of science, logical empiricists also include occasional
ies about science the way that scientists 5 that oy ‘é‘r?r'ifa?q”ﬁg"iii;i"s‘cﬁ’éiiieﬁi?‘a‘??ift‘é"iﬁ‘é‘é%‘?y
th eories a - e abOU t fl ui d S gene f IOW and hers of science, and not just logical émpin‘cists, is that no
construct theorie 4

. ries, we cience. Even if no scientist ever explained anything by de-
[ construct such theories, o
continental drift. To

. h rre, the covering-law model of scientific explanation would
the don is deduction, and nothing about the conduct of science
eed data an d our on ly source Of data 15 to these philosophers, evidence may play a crucial role in
n ’ d nt ( 4 73) ' that scientists make about the natural world but no role
t d Of science, past an prese : p It of meta-level claims that philosophers of science make
Stu y Sesssesiencessuch philosophical claims must be supported in some other way.

According to one prevalent reading, Kuhn (1962) advocates the Opposite position
’ with respect to the role of evidence in scj

science and the study of science respectively. To
the extent that evidence plays any role w

hatsoever in scientists choosing between dif-
ferent paradigms, it is never decisive. However, Kuhn ur

£€S a greater role for the histo-
Ty of science in the choice between different philosophies of science. Incommensura-
bility between scientific theories precludes a

decisive role for evidence with respect to
theory choice within science, but the even greater incommensurability that character-
izes different philosophies of science somehow does not preclude a decisive role for the

history of science as evidence in choosing between these meta-level theories.

Some of Kuhn’s social constructivist disciples have carried his position to even
more extreme leng}hs As Collins (1981a, p. 218) sees it, advocates of the radicgl '
“ d program in the sociology of knowledge, “must treat the natural world as though it in
Agreed, bub: Our “gran

No way constrains what is believed to be.” However, sociologists of science should

treat the social world as real, and as something about which we can have sound data”
Elﬂ.ﬁ(ﬁ)riﬁ- S” w E‘LL Prc}b&btv (Collins 1981a, P- 217). Other social constructivists have pursued what they take to

be Kuhn’s views to their logical conclusion—tota] relativism. Evidence plays no role
loolk less Lilke Eheorekical

[ak:jsi,t:s Ehawn averta[n[oiv\f}) —

. . PSA 1992, Volume 2, pp. 468-475
WO d@.‘.s . ecoomLes... Copyright © 1993 by the Philosophy of Science Association

““
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Chapter 8
Beyond Case-Studies: History as Philosophy

Hasok Chang

8.1 The Trouble with Case-Studies, and the Active
Philosophical Function of History

ing question for integrated history and philosophy of science (HPS). The field of
HPS has witnessed too many hasty philosophical generalizations based on a small
number of conveniently chosen case-studies. This was seen as detrimental to phi-
losophy and history both. On the philosophical side, case-studies may end up as
empty gestures parading as evidence confirming one’s pre-existing biases about the
nature of science and its methods. At best what we get is “grand conclusions by
induction from absurdly small samples”, in Richard Burian’s words (2001, 383).
The deeper problem, as Joseph Pitt (2001, 374) put it, is that “if philosophers wish
to use historical cases to bolster their positions, then ... we will have t0 figure
out how to relate the history to the philosophical point without begging the ques-
tion.” On the historical side, even philosophically sympathetic hist '
of the oversimplifications that philosophers were apt to make of ¢

cal matenal tthUgh the Case—study approach. John Hedley Brook e tha negle t i
ct to Clallly Ihe nat f
ure o

typical and apt (1981, 257): “When the circumstances and the pr th h . s
complex, the isolation of a single philosophical or methodological € lStO ry_p h | IOSO h I 1 1 3
to an adequate explanation must lead to a distortion of emphasis.” . p y re atl OnSh I p IN Ccase-
e st lead to a disto wsis” —stydies h : .
neglect to clarify the nature of the history—philosophy relationshi as COntrl buted d ecls I
has contributed decisively to a widespread disillusionment with WI d e .. . Ive y tO a
. spread disillusionment with th
Emblematic of this disillusionment is Thomas Kuhn. He had a | H PS en t o e WhO I e
reaction against Imre Lakatos’s explicit treatment of history as t erprl Se.
philosophical theories of scientific method, with his predilection for rauw
structions of history. Against Lakatos’s dictum (1971, 91) that “history of scien
without philosophy of science is blind”, Kuhn retorted (1971, 143): “What Lakatos

What can we conclude from a mere handful of case-studies? This has been a vex- ﬁ

commesemmyTT

.
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