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Confronting philosophical concepts 
with historical cases

1



Why integrated history and 
philosophy of science?

2



History of 
Science

Philosophy 
of Science

3



The fundamental argument for an integrated 
history and philosophy of science

naturalism for 
philosophy

questions for 
history

History of 
Science

Philosophy 
of Science

4



The fundamental argument for an integrated 
history and philosophy of science

naturalism for 
philosophy

questions for 
history

““

Ronald Giere: “I came to the conclusion [in the 1980s] that 
the philosophy of science should be transformed into 
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)

1. Historical sources are only as interesting as the 
questions we put to them… 

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
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What do appeals to case studies accomplish? 
Consider the dilemma: On the one hand, if the 
case is selected because it exemplifies the 
philosophical point, then it is not clear that the 
historical data hasn’t been manipulated to fit the 
point. On the other hand, if one starts with a case 
study, it is not clear where to go from there – for 
it is unreasonable to generalize from one case or 
even two or three. (p. 373)
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Cases / Particular / “Bottom”

In-Principle Pointlessness

Concepts / General / “Top”

cherry- 
picking! 

gerrymandering! 
fudging!

no 
warrant 

for 
generali-
zations!
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I 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.

(Chang, 2011, pp. 110–111.)

The Hasok Cha(ng)llenge
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The cyclical model of HPS

Episodes / Concrete / “Bottom”

Concepts / Abstract / “Top”

Much nicer – but also highly 
metaphorical! And how does iteration 

solve the basic problem?
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Selection of Cases
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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.

Selection of Hard Cases

outer mitochondrial membrane

inner mitochondrial membrane

H+ADP
+
Pi

ATP

H+ H+ H+

Not since Darwin and Wallace 
has biology come up with an 
idea as counterintuitive as 
those of, say, Einstein, 
Heisenberg and Schrödinger.

(Leslie Orgel, 1999)
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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.

Selection of Paradigm Cases
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“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.

Selection of Big Cases
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Exploratory cases are used as tools for developing concepts: Sometimes we’re 
not out to test existing philosophical concepts, but to develop new ones 
(e.g. network approaches in systems biology). 

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.

Exploration and Randomization

P(0.5)
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Dynamics of Confrontation
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Philosophy

History

The monolithic view invites two sins: 
• The ∀ sin: Take single cases as sufficient confirmation of 

philosophical accounts. 
• The ∃ sin: Reject philosophical accounts wholesale on 

the basis of single counterexamples.
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modeling abstract direct 
representation

Volterra distinguishes 
between (what we 
call) modeling and 
more “direct” forms of 
theorizing

?

theoretical practices
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What would be the 
preferred method?

“[In] the domain of ecology, these 
[quantitative] methods have rarely been 
applied up to the present, and this is 
explained upon consideration by the fact 
that biological phenomena will only 
become the object of quantitative study 
after having been isolated from external 
causes which are liable to influence their 
course and to confound the results.”

The prime example of the 
method: the laboratory 
physiologist, who can isolate 
organisms in controlled 
environments.
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How to experiment with 
populations?

“a relatively vast environment”

“relatively small organisms”

“relative uniformity of 
conditions (temperature, 
humidity, chemical 
composition, content of 
toxins)”

“a relatively long duration”
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How to overcome this 
lack of epistemic access?

“Since it appears too difficult to 
carry through quantitative studies 
by experiments and thus to obtain 
the laws that regulate interspecific 
relationships, one could try to 
discover these same laws by 
means of deduction, and to see 
afterwards whether they entail 
results that are applicable to the 
cases presented by observation or 
experiment.”
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modeling abstract direct 
representation

Volterra distinguishes 
between (what we 
call) modeling and 
more “direct” forms of 
theorizing…

theoretical practices

✓ ?
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modeling abstract direct 
representation

…but ADR is not the 
contrast he uses!
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modeling abstract direct 
representation

theoretical practices

✓ –

However, Volterra 
uses a different 
contrast: with causal 
inference.
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modeling causal 
inference

theoretical practices

abstract direct 
representation

✓ –✓

Semmelweis on childbed fever is 
a paradigm instance of causal 
inference in medicine
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modeling causal 
inference

theoretical practices

abstract direct 
representation

✓ –✓

ADR is difficult to find in Darwin’s 
work on coral atolls – he is a 
modeler!

?
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(c) 2008 National Oceanic and 
Atmospheric Administration (NOAA)

Darwin, C. R. 1842. The structure and distribution of coral 
reefs. London: Smith Elder and Co. 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Darwin is a modeler!

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-reef will continue 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.

(Darwin, 1842, pp. 99–101.)
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ADR is difficult to find in Darwin’s 
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ADR is not found in Mendeleev 
either!
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ADR is not found in Mendeleev 
either!
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Although grand theories about the nature of 
science are currently out of fashion, I think we 
need to rehabilitate them. We need to construct 
theories about science the way that scientists 
construct theories about fluids, gene flow and 
continental drift. To construct such theories, we 
need data, and our only source of data is the 
study of science, past and present. (p. 473)

Agreed, but: Our “grand 
theories” will probably 
look less like theoretical 
physics than overlapping 
models in economics…
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Conclusions
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(Chang, 2011, p. 109)

I believe that the neglect to clarify the nature of 
the history–philosophy relationship in case-
studies has contributed decisively to a 
widespread disillusionment with the whole 
HPS enterprise.
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The “fundamental” 
argument –  
questions for history 
and naturalism for 
philosophy

Selection of case studies 
hard cases 

paradigm cases 
big cases 

exploratory cases 
randomized cases

Dynamics of confrontation 
agreement 

conflict 
ranges of applicability 

incompleteness and redundancy
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