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A brief history of HPS
late 20th, early 21st century philosophy
mid 20th
Kuhn, Lakatos,
Feyerabend,
Laudan, and
many more.

Rediscovers its navel (also: metaphysics) –
naturalism is embraced but perhaps not always
practiced –
interesting local problems (phi of X)
take center stage –
however, actual science (if not necessarily its history)
is taken more seriously.

historians get a coup contrecoup injury
The message that we need a richer theory of rationality
than positivism to capture the rhyme and reason of
scientific change (and that was the message of almost
all the HPS community through the 1960s and 1970s)
has of late been taken as a license for the claim that
there are no general principles or patterns of
rationality in science (save the self-interest of scientists
themselves).
(Laudan, 1989, p. 12)

An unfulfilled promise
We still lack an historically adequate and philosophically
insightful theory of scientific change.
Some former and essentially historical areas of interest – such
as long-term theory change – have been all but abandoned.
Interesting philosophical notions – e.g. the new mechanistic
approach – do not receive much in the way of historical
examination.

fundamental

The ultimate argument for an integrated
history and philosophy of science

Abstract of an Argument
As historians we must approach our sources with specific questions in mind – the
good old Fragestellungen.
Science is in the epistemology business, and philosophy of science asks many
interesting questions about scientific epistemology.
So philosophy of science provides us with a number of particularly pertinent
questions about the history (and also the present) of science.
The basic idea is that we should make use of these questions to approach
history – and in turn, that we should use history to test, expand and refine our
philosophical conceptions.
Topics: discovery / confirmation / social epistemology / realism / theory change /
and more.

But: How to approach
this project?
Some object that fundamental
problems stand in the way of
integrated HPS!

Bottom up,
top down

In-Principle Pointlessness
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.
(Joseph Pitt, 2001, p. 373.)

In-Principle Pointlessness
Philosophy / Concepts / “Top”
cherryno
warrant
for

picking!
gerrymandering!
fudging!

generalizations!

History / Cases / “Bottom”

In-Principle Pointlessness
This is sort of silly!
Nevertheless, we think that it captures the sources of
skepticism of many philosophers and historians.
So it’s worthwhile to clean up this mistaken picture of how
philosophy and history interact.
We will show that many of the apparent problems, rightly
reconstrued, are in fact challenges that a methodologically
sound HPS can turn to its advantage.

The Hasok Cha(ng)llenge

A stake through the heart of Pitt’s argument?
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 cyclical model of HPS
Philosophy / Concepts / “Top”
Much nicer – but also highly
metaphorical! And how does iteration
solve the basic problem anyway?
We must articulate what exactly is
involved in the downward and upward
arrows…

History / Episodes / “Bottom”

Choice of Cases

Choice of Important Cases
There is an obvious interest in understanding how
we came to understand particularly important
aspects of nature – say evolution or relativity.
We naturally keep reexamining these cases to see
how they relate to our best current as well as their
own contemporary understanding of scientific
rationality.
The underdetermination problem of HPS is
endemic in the histories of the great figures: The
stories of a Newton or Darwin keep being retold
according to prevailing philosophical fashions.
These cases may not be typical of science (and to
find this is itself interesting), but they are some of
the most uniquely fascinating history we have.

Choice of Paradigm Cases
Some cases come to be seen as paradigms in
particular areas. For instance, Semmelweis for
confirmation and discovery.
A long tradition from Hempel to Lipton to Gillies
keeps returning to that one case to illustrate and test
philosophical theses.
On one level, paradigm cases are egregious examples
of the underdetermination problem of HPS: The same
case is simply retold according to philosophical
fashion.
On another level, paradigm cases are ideal for
exploring and arguing for new theses, since they are
already accepted as in some way typical.

Choice of Hard Cases
Perhaps most interestingly, some cases are appropriate because they constitute hard
tests of a thesis. Take for example the case of Peter Mitchell and the chemiosmotic
mechanism of oxidative phosphorylation…
…which has long been considered particularly original, counterintuitive and
speculative, and Mitchell was awarded the Nobel Prize for its invention and pursuit.
This makes the case well suited to test the claim that hypothesis generation in the
biomedical sciences follows a few simple heuristics (Scholl and Nickelsen, MS).
More cautious and merely extrapolative hypotheses could not play this role.
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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)

Choice of Case Studies
Pitt’s worry that the choice of cases can be cherry-picked or
gerrymandered, or that the historical data can be fudged, is an
entirely reasonable one.
But this is not more of a problem for us than confirmation bias
is for other empirical sciences. It only means that we need an
explicit methodology for choosing cases.
We offer three categories: important, paradigm, and hard
cases.
There may well be others, and much more needs to be said, of
course, about what makes a case “hard”.

Dynamics of Confrontation

Can cases confirm?
One basic mistake is to think that finding a philosophical thesis
confirmed by the historical case is the end of the matter.
Take the idea that causal inference and model-based science are
distinct methodological practices with characteristic
applications and dynamics.
We found this distinction mirrored in the methodological
reflections of Volterra and d’Ancona (1935), a paradigm case of
modeling in biology (Scholl and Räz, 2013).

Causal Inferen
ce
vs.

Immediately we tested the applicability of the idea to another,
on its face quite different episode: Darwin on coral atolls.
Later, we found that the distinction connects nicely in many
ways to the Mill-Whewell-debate in 19th century philosophy.
Thus, “confirmation” of philosophy by history is really only the
beginning of a debate about ranges of applicability.

Rules for rejection
What is a healthy reaction to a mismatch between the
philosophical thesis and the historical episode?
Embrace the cycle: A mismatch is an opportunity for
revision rather than rejection.
Do not presuppose you are dealing with a unified
domain: Multiple models may be needed. Again, test
ranges of applicability.
But hedge honestly: Limiting a concept’s range should
not be a cover-your-ass strategy – the limitation should
be made to prove its worth.

The underdetermination problem of &HPS
We have at least four reconstructions of Semmelweis’s work: Hempel’s
hypothetico-deductive account, Lipton’s IBE account, Gillies’s joint Hempelian
and Kuhnian account, and Scholl’s account in terms of Mill’s four methods.
One of the main virtues of the Mill-account is that it makes some 18 pages of
tables given by Semmelweis intelligible as applications of Mill’s method of
concomitant variation.
Up to now, these tables were considered redundant and were often abridged.
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The underdetermination problem of &HPS
At first glance, this would seem to indicate that the reconstruction in terms of
Mill’s methods is the most successful.
But here the underdetermination problem strikes: It is easy to incorporate the
previously neglected tables in an HD or IBE account of Semmelweis’s method.
So how can we decide among reconstructions?
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Incompleteness and Redundant Parts
A tentative notion: As we evaluate the range of applicability of our philosophical
theses, we judge among other things how much work they do in our reconstructions.
Are they complete? Do they contain redundant parts?
HD is incomplete because it is compatible with any more specific methodological
proposal. It is underspecific and therefore does not do any real work.
IBE on the other hand is overspecific in the Semmelweis case: It attributes to
Semmelweis complex judgments for which there is little evidence and need.
So my claim is ultimately that the Mill-reconstruction hits the sweet spot between
under- and overspecificity.
hypotheticodeductive
inference to the best
explanation
Mill’s methods

incomplete
redundant parts
sweet spot

Dynamics of Confrontation
Pitt’s worry that we cannot generalize from one, two or even several
case studies is, again, entirely justified.
But we do not generalize at the drop of a hat! We articulate and
confirm a philosophical thesis with reference to a case…
…and then we test the range of applicability of the thesis, always
aware that several approaches may jointly account for the phenomena
of interest (hence, we avoid the simple game of counterexamples).
In finding the appropriate level of generality for a philosophical
account, we avoid both incompleteness or underspecificity and
redundant parts or overspecificity.

Conclusions: Towards an
explicit methodology for HPS

Towards an explicit methodology for HPS
The basic “top down, bottom up” problem must be addressed by a
methodologically sound HPS.
This is an opportunity to develop criteria for the choice of case
studies as well as the dynamics of confrontation between history
and philosophy.
We tentatively suggest three basic criteria for choosing cases:
importance, paradigmatic role, and hardness of test.
We further argue: (1) that confirmation and rejection must be
adjusted for the cyclical view, and (2) that incompleteness and
redundancy are criteria by which we judge philosophical
accounts.

