Ethics and Politics in Science and Technology

STS-011
Tuesday 9am -11am in 24-121
Recitations Thursday 10-11am in 2-132 and 66-160

Instructors: Vincent-Antonin Lepinay (STS)
Room E-51-186
Office hours: Tuesday and Thursday afternoon (email first) lepinay@mit.edu

Teaching Assistant: Tom Schilling (STS) tcs.gsi@gmail.com

COURSE OBJECTIVES

This class has two objectives.

A - We study a variety of cases, from 17th century dispute over the meaning of
experimental science to recent controversies over the commodification of body
parts, and for each of them we try to understand the scientific, ethical, and
political issues at stake. Instead of hastily reading into these controversies a lack
of rationality from some actors, this course adopts a different principle: we learn
how to analyze uncertainties and dilemmas that are objects of advanced
technical expertise while simultaneously intensely entangled with legal, moral,
economic and social questions. We call these technoscientific controversies.
They are interesting to study in as much as they force actors — scientists,
engineers, politicians, militants — to articulate their positions: in these moments,
we can better understand the role of social, ethical, and political in the scientific
choices.

B - In this class, in addition to the cases we will read, you will team up by late
September with other class members and conduct your own investigation of a
current technoscientific controversy. That is where your initial exposure to cases
helps you to refrain from siding with any of the actors involved, but rather to
account for the whole range of positions, how the debate evolves, the engaged
arguments, their dissemination and transformation through the various media, as
well as for the reasons of these evolutions. The controversy can be a local or
more international one: the only requirement is that the issue needs to be public
and you need to be able to retrieve the important scientific and social data about
it. Each group must produce a website that presents the findings of your 2 month
investigation and helps a non-expert navigate the controversy. Content and
formal aspects will be assessed on an equal measure. A series of
assignments/exercises will help you build the material for your website. When the
exercises are done properly, setting up the website “only” entails writing a
narrative around the evidence that you will have produced.

You will receive assistance at each and every step of your investigation
(definition of a good case to study, collection of data, analysis of data - both



quantitative and qualitative, writing and presentation of your case) and the
recitations are organized around exercises that will help you do the website.

EXPECTATIONS

This course will mix (1) readings, guests presentations and documentaries that
will expose you to the variety of possible ways that technoscientific controversies
can take place, (2) investigation of a case with collection/organization of data and
quantitative analysis of this dataset, (3) personal reading and collective
endeavors.

In consequence, | expect students taking it to be open to different methodologies
and ideas and to be eager and willing to work within groups of fellow students. |
will lecture about the reading assignments but | will also launch the discussion
and welcome your insights. These lecture cases are not meant to turn you into
specialists of their scientific issues but to familiarize you with a method that is
quite different from what you learn in other MIT classes.

On the contrary, you must become experts in the controversy your group has
chosen and be able to talk authoritatively about it. The recitation sections, initially
organized around the discussion of materials read for the lecture, will slowly
focus towards your group final project. A series of milestones/deadlines will make
sure you progress in time towards the completion of the project.

Unless otherwise mentioned, all the readings are on the stellar website,
accessible at http://stellar.mit.edu/S/course/STS/fa11/STS.011/materials.html.

If the exercises are done on a weekly basis, assembling the website will be
effortless.

COURSE REQUIREMENTS

Writing assignments: (50% of the final grade)

During the course of the term, you are expected to write 3 papers and to re-write
the last of these papers. The first three papers will be single authored ; the
rewriting will be “collective”. A member of your project team will rewrite yours and
you will rewrite his.

In terms of writing discipline, extensions are granted at the discretion of the TA if
contacted ahead of time. Unexcused late work accepted within 48 hours of
original due date with 50% penalty, nothing accepted more than 48 hours late.

October 4: Paper 1 (4 pages essay on Part 1 of the syllabus ) [20% of the writing
assignments]

October 25: Paper 2 (4 pages essay on your controversy) [20% of the writing
assignments]

November 3: Paper 3 (5-10 pages on your controversy) [30% of the writing
assignments]

November B§: Rewrite of paper 3 (5-10 pages) [30% of the writing assignments]

TL
In-class/group participation: (20% of the final grade)
This means engaging with your classmates, their project ideas, and the reading
materials in thoughtful, critical, and productive ways. You may be called upon to




express your understanding of the reading materials and to voice your
agreement or concerns with the methods. | welcome all opinions as long as they
are articulate and grounded in a serious engagement with the texts and
documents. When you have joined a project group by mid October, you will be
expected to actively participate in all the discussions taking place there.

Final Project + Presentations: (30% of the final grade)
Each group will have to make a 30mn presentation of the findings.

COURSE SCHEDULE

Thurs. 9/8 - Presentation of class, partner universities and competition
BEWARE: The two recitations group meet in 66-160

PART 1 — LABORATORIES: SCIENCE BEHIND CLOSED DOORS

Tues. 9/13 — Lecture

Who needs a lab? Hobbes and Boyle on experimental methods

Guest lecturer: Tom Schilling (MIT)

Reading: Schaeffer, Simon, and Steven Shapin. 1985. Leviathan and the Air-
Pump : Hobbes, Boyle and the Experimental Life. Princeton: Princeton University
Press. Chapters 2 and 8.

Listen to Schaffer and Shapin (episode 1) on CBC How to Think about Science
at http://www.cbc.cal/ideas/episodes/2009/01/02/how-to-think-about-science-part-
1---24- listen/

Thurs. 9/15 — Recitation

What is a socio technical controversy

A few examples from previous years

Check Fracking, Yuca Mountain, Stem Cell
BEWARE: The two recitations group meet in 66-160

Tues. 9/20 — Lecture

Labs as centers of calculation. Pasteur as a capitalist of science

Reading: Latour, Bruno. 1983. Give me a laboratory and | will raise the World in
K. Knorr and M. Mulkay (editors) Science Observed, Sage, 1983, pp.141-170.
Listen to Bruno Latour (episode 1) on CBC How to Think about Science at
http://www.cbc.cal/ideas/episodes/2009/01/02/how-to-think-about-science-part-1--
-24- listen/

Thurs. 9/22 — Recitation
Methods to follow the capitalists of Science.
Readings: Tommaso Venturini. 2009. Diving in Magma: How to Explore



Controversies with Actor-Network Theory. Public understanding of Science. 20:1-
16.

Tommaso Venturini. 2011. Building on Faults. How to Represent Controversies
with Digital Methods. Public understanding of Science.

Tues. 9/27 — Lecture

Secrecy and the ethos of science

Documentary segments. Secrecy by Robb Moss and Peter Galison.
Reading: Merton, Robert. 1951. Science as values, in the Handbook of
Sociology. Cambridge: Harvard University Press.

Thurs. 9/29 - Recitation
Selection of controversy by groups
BEWARE: The two recitations group meet in 66-160

Tues. 10/4 — Lecture

Universities, corporations, peers, panels and public agencies

Reading: Mirowski, Phil. Science-Mart. Privatizing American Science.
Cambridge: Harvard University Press.

Reading: David Willman, “The National Institutes of Health: Public Servant or
Private Marketer?” Los Angeles Times (22 December 2004).

Documentary segment on BPA by PBS
http://www.youtube.com/watch?v=8wXGrzDlcr8

Thurs. 10/6 — Recitation
Exercise: Web cartography and introduction to issuecrawler
Reading: “Coming to Terms” by Richard Rogers and Anat Ben-David

FIRST PAPER DUE
Tues. 10/11 - COLUMBUS DAY HOLIDAY

Thurs. 10/13 — Recitation
Exercise: Narrating science. Introduction to Zeega by Tom Schilling.

PART 2 - EXPERTISE: STANDARDS OF PROOF, REPLICATION AND
PRECAUTION

Tues. 10/18 — Lecture

Mobilizing against experimentation on animals

Guest lecturer: Ryan Shapiro (STS Program)

Reading: Singer, peter. 1974. Animal Liberation. A New Ethics for our Treatment
of Animals. New York: random House. Preface, Chapter 1 & 2.

Thurs. 10/20 — Recitation
What is a spokesperson in science and technology controversies?



Tues. 10/25 — Lecture

Risk Society and citizens mobilization

Guest Speaker: Shahriar Kahn (NYU) on the BU biohazard lab

Reading: Beck, Ulrich. 1986. Risk Society. Excerpts Preface and Chapter Listen
to Ulrich Beck (episode 5) on CBC How to Think about Science at
http://www.cbc.ca/ideas/episodes/2009/01/02/how-to-think-about-science-part-1--
-24- listen/

Reading: Wynne, Brian. 1996. “Misunderstood misunderstandings: social
identities and public uptake of science” in Alan Irwin and Brian Wynne (editors)
Misunderstanding science? The public reconstruction of science and technology.
Cambridge: Cambridge University Press.

Reading: Wynne, Brian. 1996. “May the sheep safely graze? A reflexive view of
the expert-lay knowledge divide” in Lash, Scott, Bronislaw Szerszynski and Brian
Wynne (editors) Risk, environment and modernity. Towards a new ecology.
London: Sage Publications.

Thurs. 10/27 - Recitation
Exercise: Analyzing a text and analyzing a large corpus of texts.

SECOND PAPER DUE

Tues. 11/1 — Lecture
Natural Gas and the Fracking controversy
Guest lecturer: Sara Wilye (MIT)

Thurs. 11/3 — Recitation
Exercise: semantic analysis of your controversy

Tues. 11/8 — Lecture

Food expertise: taste and safety at the table

Guest lecturer: Heather Paxson (MIT) and Cristina Grasseni (Harvard, Radcliffe
and Universita di Bergamo)

Thurs. 11/10 — Recitation

Exercise: Scientometric analysis of your case. Mapping heterogeneous networks.
Presentation of cortext (www.cortext.org)

Reading: Schwed, Uri and Peter Bearman. 2010. “The Temporal Structure of
Scientific Consensus Formation”. American Sociological Review 75(6): 817-840.

Tues. 11/15 — Lecture

Experts in courts: Cole on fingerprinting

Reading: Cole, Simon A. 1998. Witnessing Identification: Latent Fingerprinting
Evidence and Expert Knowledge Social Studies of Science, Vol. 28, No. 5/6,
Special Issue on Contested Identities: Science, Law and Forensic Practice pp.
687-712.



Thurs. 11/17 — Recitation
Presentation of projects from Sao Paulo University students.

PART 3 - EXPERIMENTATION AND PERFORMANCE

Tues. 11/22 — Lecture

Experimentation on Human Subject

Guest lecturer: Natasha Schull (MIT)

Reading: Schull, Natasha. 2011. Addiction by Design. Machine Gambling in Las
Vegas. Princeton: Princeton University Press. Introduction.

American Gaming Association. 2009. Demystifying Slot Machines. White Paper.

THIRD PAPER DUE
Thurs. 11/24 - THANKSGIVING HOLIDAY

Tues. 11/29 - Lecture

Normalizing the population

Documentary segment: PBS Frontline — The medicated child (7-10;16-21, 27-34,
38-49)

Documentary segment: PBS Frontline — Medicating kids (23-30; 41-47)

Reading: Pettus, Ashly. 2006. Psychiatry by Prescription, Harvard Magazine,
July-August 2006: 38-46.

Reading: Richard J. DeGrandpre and Stephen P. Hinshaw. 2000. ADHD: Serious
Psychiatric Problem or All-American Cop-out? Cerebrum. The Dana Forum on
Brain Science 2(3). Listen to Allan Young (episode 22) on CBC How to Think
about Science at
http://www.cbc.cal/ideas/episodes/2009/01/02/how-to-think-about-science-part-1--
-24- listen/

Thurs. 12/1 — Recitation
Group meetings

Tues. 12/6 — Lecture

Engineered body parts and property rights

Reading: Scheper-Hughes, Nancy. “The Last Commodity: Post-Human Ethics
and the Global Traffic in ‘Fresh’ Organs.” 2005. In Global Assemblages:
Technology, Politics, and Ethics as Anthropological Problems, edited by Aihwa
Ong and Stephen Collier, 145-167. Oxford: Blackwell Publishing, 2005.

Reading: Lepinay, Vincent Antonin. 2007. “Stem Cells’ Two Families. Challenges
to the Body and the Body Politics in the US Stem Cell Controversy” in Gregory
Mallard and Catherine Paradeise (ed.) Global Science and National Sovereignty:
Studies in Historical Sociology of Science. London: Routledge.

Reading: Moore vs Regents of University of California, 51 Cal.3d 120 Supreme
Court of California, July 9, 1990 available at
http://online.ceb.com/CalCases/C3/51C3d120.htm



REWRITE OF THIRD PAPER

Thurs. 12/8 — Recitation
Group meetings

Tues. 12/13 - Lecture
Final presentation of the projects
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Leviathan and the Air-Pump - Wikipedia, the free encyclopedia

| l)f‘l]

Leviathan and the Air-Pump

From Wikipedia, the free encyclopedia

Leviathan and the Air-Pump: Hobbes, Boyle, and the
Experimental Life (published 1985) is a book by Steven
Shapin and Simon Schaffer. It examines the debate between
Robert Boyle and Thomas Hobbes over Boyle's air-pump
experiments in the 1660s. On a more theoretical level, the
book explores the deeper issue of acceptable methods of
knowledge production. It also focuses on societal factors
related to the different knowledge systems promoted by Boyle
and Hobbes. The "Leviathan" in the title refers to Hobbes's
book on the structure of society, Leviathan, or The Matter,
Forme and Power of a Common Wealth Ecclesiasticall and
Civil and the "Air-Pump" refers Robert Boyle's invention
which is the central topic of debate for the contemporaries
under study.

The book also contains a translation by Schaffer of Hobbes's
Dialogus physicus de natura aeris, which attacked Robert
Boyle and others who were forming themselves into a society
for experimental research, the Royal Society.

In 2005, Shapin and Schaffer were awarded the prestigious
Erasmus Prize for the book.

Contents

1 Chapter I: Understanding Experiment

2 Chapter II: Seeing and Believing: The

Experimental Production of Pneumatic Facts

= 3 Chapter III: Seeing Double: Hobbes's Politics
of Plenism before 1660

= 4 Chapter IV: The Trouble with Experiment:
Hobbes versus Boyle

» 5 Chapter V: Boyle's Adversaries: Experiment
Defended

= 6 Chapter VI: Replication and Its Troubles:
Air-Pumps in the 1660s

m 7 Chapter VII: Natural Philosophy and the
Restoration: Interests in Dispute

= 8 Chapter VIII: The Polity of Science:
Conclusions

= 9 Criticisms of Leviathan and the Air-Pump

= 10 Editions

= 11 Notes

http://en.wikipedia.org/wiki/Leviathan and_the Air-Pump

Leviathan and the Air-Pump
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m |2 External links

Chapter I: Understanding Experiment

Shapin and Schaffer state that they wish to answer the question, "Why does one do experiments in order to

arrive at scientific truth?"[!) Their aim is to use a historical account of the debate over the validitygﬁ—(‘)yle's
afw and by extension his experimental method; To-discover the origins of the credibility
that we give experimentally produced facts today. The authors wish to avoid ""The self-evident™?] method,
which (they explain) is when historians project the values of their current culture onto the time period that
they are studying (in this case valuing the benefits of empiricism). T lmws"[ 2l
viewpoint when examining the debate between Hobbes and Boyle because, in the 1660s, both methods of

knowledge production were well 1esictcd in the academic communitylﬂl and the reasons that Boyle's
experimentalism prevailed over Hobbes's natural philosophy would not have bcen 0bv10us to
e e,

contemporaries. i\ WIW\L T hg 3&M7, /6+ﬂ%/b‘~!ay Qbivf }l],

They explain that, traditionally, Hobbes's position on natural philosophy has been dismissed by historians

because historians perceived Hobbes as "misunderstanding” 4] Boyle's work. Thus, in Leviathan and the
Air-Pump, Shapin and Schaffer aim to avoid bias and consider both side's arguments with equal weight. In
addition, they comment on the social instability of Restoration society post-1660. They aim to show that the

debate between these two contemporaries had political fallout beyond the intellectual sphere, and that
5]

accepting Hobbes or Boyle's method of knowledge production was also to accept a social philosophy[

T What Sod oF
Chapter II: Seeing and Believing: The Experimental Production of phjy, b 4

Pneumatic Facts

Chapter two outlines Boyle's theory of knowledge production, which revolves around the creation of the

"matter of fact"l]. This refers to an experimentally generated piece of knowledge separate from a universal
theory and that was based on probability. This is in direct opposition to Hobbes (discussed in chapter 3), L\

who required "absolute certainty" based on "logic and geometry" to consider a phenomenon a fact!”). In t% 'I"S
eyes of Boyle and his colleagues, the ab111d011mc certainty was not "a regrettable retreat from 9@‘(
more ambitious goals; it was celebrated as a wige rejection of a failed project"” (8], Thus, because "matters of

fact" did not have to be absolute, universal assmm the production of knowledge. Boyle

made use of three knowledge-producing technologies in order to produce knowledge: "a material

technology embedded in the construction and operation of the air-pump; a literary technology by means of

which the phenomena produced by the pump were made known to those who were not direct witnesses: and
a social technology that incorporated the conventions that experimental philosophersshould use in dealing

with each other and considering knowledge- Llalms“[)] § [’*& [0”‘34 ﬁfW:’B %}"b" ;ﬂ 0s

J—

|
Importantly, Shapin and Schaffer give a description of the "material technology." the air-pump itself, &Pf OM
essentially a suction pump attached to a replaceable glass bulb. When the pump was set in motion, the air ZJ Jm\
would be evacuated from the glass bulb thus creating what we now consider to be a vacuum, but what for
contemporaries was a space of-great debate (explained below). However, the integrity of the pump was far
from perfect and this leaking is central to the arguments both for and against experimentalism. Shapin and
Schaffer assert that three important points should be taken into account when considering the pump itself:

9/10/2011 9:51 PM
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"(1) that both the engine's integrity and its limited leakage were important resources for Boyle in validating
his pneumatic finding and their proper interpretation; (2) that the physical integrity of the machine was vital
to the perceived integrity of the knowledge the machine helped to produce; and (3) that the lack of its
physical integrity was a strategy used by critics, particularly Hobbes, to deconstruct Boyle's claims and to

substitute alternative accounts“[ lO].

The arguments about experimentally generated knowledge revolve around two of Boyle's experiments. The
first experiment is the Torricellian apparatus placed within the exhausted receiver (the bulb). The result is
that the liquid in the inverted tube of the Torricellian apparatus falls, but not to the level of the liquid in the
dish at the base of the inverted tube. For Boyle, the water level fell because the air was being evacuated
from the bulb and thus its spring and weight were no longer acting on the liquid around the base of the tube
holding the liquid in the inverted tube up. The fact that the water did not fall completely to the Bottom of the

tube was explained (for Boyle) by the existence of air in the bulb that occurred due to leakage[] ' However
Boyle was careful not to commit to saying that a vacuum existed in the bulb; he stated only that when air

4 T —
was sucked out of the bulb the level of the liquid in the inverted tube fell'"?) - this was the nature of a matter
of fact. The second experiment was based on the theory of cohesion - that "two smooth bodies, such as

marble or glass discs, can be made spontaneously to cohere when pressed against each other"t13]. Boyle's
idea was that if two cohered discs were placed in the receiver of the air-pump they would spontaneously
separate without the air's pressure to keep them together. However, when the receiver was evacuated, they
did not separate - a result which Boyle blamed on leakage and the fact that he could not get enough air out
of the receiver to reduce the air's pressure to an appropriate level. It should be noted here that Boyle's
definitions of "pressure" and "spring" were never clearly deﬁncd[-m], which we shall see is one of Hobbes's
major complaints. e

The air-pump granted access to a whole new branch of "elaborate" experiments. In order to witness the

phenomena produced by the pump, one had to have access to a pump - which was vastly expensive and

difficult to build. However, the space in which the existing pumps did work was arguably a public space -
g I g

albeit a resgricted one. "The laboratory was, therefore, a disciplined space, where experimental, discursive,

and social practices were collectively controlled by competent members" "], The collective viewing of the

air-pump experiments avoided the problem of single eye-witness testimony (which was unreliable), and it
offered a space for discourse. This social space for discourse had two important restrictions: "dispute over
matters of fact" was not allowed, and "the rules of the game by which maters of fact were experimentally
produced" was not to be disputcd[ml. "In Boyle's view the capacitymr"ﬁﬁmts to yield matters of fact
depended not only upon their actual performance but essentially upon the assurance of the relevant
community that they had-been so performcd"[”]. In order to expand his audience (and credibility) Boyle
recommended to the academic community that replication was crucial, though he admitted that others
"[would] find it no easy task"! %), As such, the literary technology was used to create "virtual witnessing"[m
- a technique in which description of the experimental scene is written so that the reader can envision the
experiment. "Stipulations about how to write proper scientific prose were dispersed throughout-HBeyie's]
experimental reports of the 1660s, but he also composed a special tract on the subject of 'experimental
essays."'“S] Everything about how Boyle instructed other experimentalists to write stressed honesty. He
wanted readers to read circumstantial accounts of failed experiments as well as successes, and he asserted

that all physical causes should be stated as only "probable."[ 19]

[

In sum, Boyle's theory of knowledge production revolves around assent. All three technologies work
towards allowing as many people as possible to come to an agreement about a "matter of fact."

Jolll 9/10/2011 9:51 PM
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Chapter III: Seeing Double: Hobbes's Politics of Plenism before
1660

The third chapter centers on Hobbes' side of the debate for the effective production of knowledge. However,

unlike Boyle, Hobbes denies that natural philosophy can be separated-from potitics and religion. In the

previous chapter, Boyle's "matter of fact" worked towards separation from church and state by remaining
objective and probabilistic. For Hobbes, however, "the boundaries Boyle proposed to erect and maintain

were guarantees of continued disorder, not remedies to philosophical dissension"?°], Hobbes also argued for
"proper metaphysical lmﬁﬂ:‘ontrast to Boyle's reluctance to address the issue of a vacuum and his
vague concept of air "pressure." Hobbes was motivated by three things in his attack on Boyle: (1) to save his
own reputation as a nat@phﬂsophcr (2) to develop a system of knowledge production that secured order
and maintained proper goals for natural philosophy (namely precision instead of probability) and (3) to be

sensitive to the neec{l..;, f Restoration society (discussed in more detail in chapter 7)*

o l‘Mde LAve [vt?d (
Hobbes' denial of a vacuum stems in part from a need for political stability. It follows logically that if there

can be a space which is devoid of matter, then that is proof of "incorporeal substance">! - an idea that was
adopted by priests to gain the allegiance of the people by promising the safety of this substance, the
immortal soul. This splits the allegiance of each person in a country between the Church and the Monarch,
which creates social instability and ultimately, for Hobbes, the risk of civil war 1221 He considered
incorporeal substance a priestly conspiracy to "usurp power" from the true and legitimate leader - the
King;[23 I, The conflict could be resolved "by collapsing the hierarchy [spiritual government and material

. 2 y v .
government] in favour of matter"!?4], "It was to that end that Leviathan proffered a materialist and monist
[24] .

natural philosophy.'
Leviathan also instructs that the way to produce good theories is through good definition of terms, the use of
materialist and monist theory, and the equal importance of ontology and cplstemolo gy ("Show men what

knowledge is and you will show them the grounds of assent and social order"[? ) Hobbes works from a

~mode] of geometry, and the aims of his natural philosophy share the same precision as geometry. That is
why, for Hobbes, good definition is extremely important. Hobbes alSo rejects the idea that the senses were

reliable enough to be able to provide factual knowledgclz(’] because "the same impressions could be

obtained dreaming or waking, by the motions of matter in real external object or by rubbing the eyes"[zﬁ].

Instead, Hobbes posits that man's own agency is the place for natural philosophy, once again drawing on
geometry: "'as we know, that, if the figure shown be a circle, then any straight line through the ccntle shall P%

divide it into two equal parts.' 'And this,' Hobbes said. 'is the knowledge required in a philosopher. ml Thus
belief played no part in Hobbes' concept of a fact, and this ran in opposition to Boyle because Boyle's

"matters of fact" required the consensus of a group of witnesses who all believed the same thmo[ 7x
"Knowledge was constituted when all believed alike. Likewise for Boylmfalhes, religion was a
matter of belief and giving witness to that belief...[Hobbes] strategy was one of behavioural control, not one
of internal moral control. It was not that the control of belief was wrong; it was that such control was

. . . 2
impractical and an inadequate surety for order."?8!

Artfully, this chapter ends, "For Hobbes, the rejection of vacuum was the elimination of a space within
e ; 2
which dissension could take placc.“[“gl

Chapter IV: The Trouble with Experiment: Hobbes versus Boyle

4 of 11 9/10/2011 9:51 PM
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Sofll

As the chapter title suggests, this chapter focuses on how these two historical figures interacted. It starts with
a list of Hobbes' criticisms of Boyle:

- [Hobbes] was skeptical about the allegedly public and witnessed character of experimental
performances, and, therefore, of the capacity to generate consensus, even within the
experimental rules of thf: game. = 5? (v‘t ay Mo Pufpob(

- He regarded the experimental programme as otiose. "It wa$’pointless to perform a systematic
series of experiments, for if one could, in fact, discern causes from natural effects, then a single
experiment should suffice.

- He denied the status of "philosophy" to the outcome of the experimental programme.
"Philosophy", for Hobbes, was the practice of demonstrating how effects followed from causes,
or of inferring causes from effects. The experimental programme failed to satisfy this definition.
- He systelmit experimentalists' claims that one could establish a
procedural boundary between observing the positive regularities produced by experiment (facts)
and identifying the physical cause that accounts for them (theories).

- He persistently treated experimentalists' "hypotheses" and "conjectures" as statements about
real causes.
- He contended that, whatever hypothetical cause or state of nature Boyle adduced to explain
his experimentally produced phenomena. an alternative and superior explanation could be
proffered and was, in fact, alrcad'wblc. In particular, Hobbes stipulated that Boyle's

explanations invoked vacuism. Hobbes's alternatives proceed from plenism. —fl,[ H‘W‘m o
- He asserted the inherently defeasible character of experimental systems and therefore the
[30] Vdlomes

knowledge experimental practices produced.

Hobbes criticized Boyle's experimental space for being private (as it was exclusive to everyone but
empiricists) and insisted that the space had a "111mlich undermined Boyle's concept of free
discourse and consensus to generate matters of fact. Also he criticized the fact that, since the whole
experimental community must come into agreement before a "matter of fact" can be produced, the whole
experimental community must vmmDn at the same time. This was an obvious
impossibility and was problematic for Boyle because "If they were not witnessed simultaneously and
together, then in what ways was the evaluation of experimental testimony different from the evaluation of

S 9%:13 voucst F

Hobbes also criticized the air-pump itself, saying that "the physical integrity of the machine was massively \Wﬂty

testimony generally?"

violalecl."[33] He asserted that "it was impossible to understand the air-pump experiments "unless the nature ,
i Bay o 1 a : ( i ] S DA Viafuy
of the air is known first." This was important for three reasons: (1) because Hobbes said the fluidity of

the air ruled out the ability to produce an impermeable seal (2) because describing the air as mixture allowed
Hobbes to explain the pumps actions (drawing out the course aspects of the air and leaving behind the more

subtle fluid) and (3) because Hobbes said that, since Boyle could not offer a cause for the spring of the air,
that made him an inadequate natural phiIOSOphcr[M-]. Indeed, it was Boyle's recommendation to ignore
causes that Hobbes found intolerable!®3]. It was not an objection to the empirical method. Hobbes only ever
doubted the senses as a reliable source of information. He makes an example of the motion of a person's
blood, "for no one feels the motion of their blood unless it pours forth,"13%) as proof of the unreliability of
the senses. Yet he did not object to Harvey's work to prove the motion of the blood - rather he even
considered himself a "methodological ally" of Harvey's "both denying the foundational nature and of

personal experience."¢]
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"Thus for Hobbes, the task of the natural philosopher was to approach as near as he could to the products of
the geometer and the civic philosopher“{”] while "Boyle's compulsion was only partial; there was room to

differ and tolerance was essential to the maintenance of this partial and liberal compulsion. Managed dissent
within the moral community of experimentalists was safe. Uncontrollable divisiveness and civil war followed

from any other course."*8]

Chapter V: Boyle's Adversaries: Experiment Defended

While the previous chapter focuses on the attacks of Boyle's main opponent (Hobbes), this chapter focuses
on Boyle's actions in the face of more general adversity. The three main opponents to Boyle were Hobbes,
Linus a'lﬂmresponsa o each in turn teflects his opinion of their ideas and shows what parts
of his own ideas he deemed essential and what parts hefdgeﬁmed less so. The figures can be divided into two
groups: Linus - who conformed to the model of the experimental programme but did not agree with Boyle's

explanation of the air-pump experiments, and Hobbes and More - who attacked the experimental
[39]

programme as an institution.
"Linus said there was no vacuum in the Torricellian space. This was apparent because one could see through
that space; if there were a vacuum, 'no visible species could proceed either from it, or through it, unto the
eye."[*% Linus offered a nonmechanical solution to the sustained height of the liquid in the Torricellian
%pzrr’ahls. He suggested that "a certain internal thread (funiculus) whose upper extremity was attached to
the finger [blocking the top of the inverted tube] and whose lower extremity was attached to the surface of
the 1nercu1‘y."[40]

He also explained that, in the marble disc experiment, the fault was not with the air-pump

but rather with Boyle's theory of the spring of the air.[4] Thus, as far as experimental procedure was
concerned, Linus was following the rules. So how would Boyle respond? While Boyle's response contained a
restatement of the rules of experimentation, a restatement of the boundaries of experimental philosophy, a
defense of his mechanical interpretation, and a particular defense of the spring of the air, Boyle took great
pains to "make clear that he generally approved of Linus's manner of constructing and delivering his

criticisms."(*?! Linus was fully welcomed into the experimental community despite his difference of opinion.
Thus, "in his Defense Boyle would therefore demonstrate not merely that Linus was wrong, but also how

experimental controversies ought to be conducted." In his Defense, Boyle restated that "he could not
understand why Linus, like Hobbes, had attacked him as a vacuist when he had explicitly declared his

nescience on the matter and had identified the question as metaphysical in character" and thus out of the

range of experimental exploration.[44] H“"/ [Mﬂ JL J Thké 4“ (F‘f/[‘&(:

Hobbes on the other hand attacked the validity of the experimental programme itself. "Boyle's response to
Hobbes was fundamentally a defense of the integrity and value of experimental pl‘actices."[45] Boyle's reply
included a technical response detailing the changes he hadmmade To the pump (immersing it in water). a
reiteration of the rules of experimental discourse, "an experimental programme devoted to clearing up the

troubles which Hobbes had pointed to in his comments on New Experiments," and an ideological rejection
of HO@SWQ{. 1961 I his reiteration of the rules of experimental discourse he defended his
empirical method By asserting that the argument was over the interpretation of matters of fact and not the
facts themselves, thus keeping the experimental way of life out of the line of fire. In response o Hobbes's

criticism that the air had a subtler part that permeated the pump, Boyle stated that "this aether must either be
n[47]

demonstrated by experiment to exist or it was to be regarded as a metaphysical entity
~ . “._—'_—_~‘_-~.,
excluded from the scope of the experimental method.

, which Boyle has
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Henry More had three main arguments in relation to Boyle: "(1) that matter itself was passive, inert and
stupid; (2) that its motion was guided by 'som mmaterial Beingxhat exercises its directive Activity on the
Matter of the World'; (3) that mechanism alone was an inadequate way of accounting for Boyle's
phenomena.”HS] He insisted that natural philosophy could be used "as [a weapon] in tllcolog}f“[49] which we
have seen is an area that Boyle wished to keep separate from the experimental method. Thus, in response,

Boyle "defended the autonomy and status of his [experimental] community" as separate from other social
bodies (such as the Church)[5 %) and wrote "of 'the doctor's grand and laudable design, wherein [he] heartily

wish[ed] him much success of proving the existence of an incorporeal substance." ] "Boyle argued that
because More's spirit was not a physical principle it could notbe part of the language of organized
experimenters." L

Thus, from this chapter we see that above all Boyle wished to defend his C,\:Wd, it's
separation from other bodies of knowledge, and lastly his personal claims about the spring of the air.

Chapter VI: Replication and Its Troubles: Air-Pumps in the 1660s

Chapter 6 is an evaluation of the technologies stated in chapter 2 and their role in replication - namely

' i . y e v » ¢ 52 %
replication of the material technology and the utility of virtual Wltnessmg.[b“] The chapter focuses on the
propagation of the pump via the experimental community.

The air-pump was first developed in Oxford and London with the help of the Royal Society (and in response
to Hobbes criticism) beginning in 1659. It was during its development that Robert Moray wrote to Christiaan
Huygens (Holland) detailing the changes Boyle would be making to the original design of his pump. Huygens
rejected Boyle's changes and set about making his own alterations. "Christiaan Huygens was the only natural
philosopher in the 1660s who built an air-pump that was outside the direct management of Boyle and
Hooke."!>3] At the end of Huygens development, Huygens cm pump was begun to
work since yesterday, and all that night a bladder stayed inflated within it [which was a test for the goodness
of a pump]...which Mr. Boyle was not able to effect."l>4

Indeed, he discovered a phenomenon called anomalous suspension (the suspension of water in a Toricellian
apparatus when the water was purged of air, but when a bubble was introduced the water fell) "whose
outcome measured the excellence of any air-pump...[and] to interpret this calibration phenomenon, Huygens
had summoned into existence a new fluid and challenged the sufficiency of the weight and spring of

common air. The effect of this fluid was only visible in good pumps.”l-mﬁowever, "for more than eighteen

months neither of Huygens' claims were granted the status of matters of fact" and it is in this time period that
we see how the troubles of replication were dealt with by contemporaries. The dispute resulted in a flurry of
letters between Boyle and Huygens, each attacking the integrity of the other's machine (and by extension the
theories of their makers). "So in March and April 1663 it became clear that unless the phenomenon could be

produced in England with one of the two pumps available, then no one in England would accept the claims
n[56]

Huygens had made, or his competence in working the pump - full and complete breakdown of the
technology of virtual witnessing. Thus, Huygens travelled to London and became part of the Royal Society

and replicated his matter o fact7), "

A daLt _

Another problem with replication was that the pumps were constantly being rebuilt, and so results would
p p pump b g

vary with each reconstructiont>®!.

According to Shapin and Schaffer there were two main problems with replication in the 1660s. (1) "The
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accomplishment of replication was dependent on contingent acts of judgment. One cannot write down a
formula saying when replication was or was not achieved™ and (2) "if replication is the technology which
turn belief into knowledge, then knowledge-production depends not just on the abstract exchange of paper
and ideas but on the practical social regulation of men and machines.">"] Thus, "the effective solution to the
problem of knowledge was predicated upon a solution to the problem of social order."16%]

4 bl 2 ﬁl’l%gests in

Chapter VII: Natural Philosophy and the Restoration:

b Thal iy web o be defiet

"Hobbes and Bgfyle used the work of the 1640s and 1650s to give rival accounts of the right way to conduct

natural philos hy“[6l] and, in chapter 7, Shapin and Schaffer show how those models were interpreted and

supported by Restoration society. "The experience of the War and the Republic showed that disputed

knowledge produced civil strife...Boyle's technologies could only gain assent within a secure social space for

experimental practice...[while] Hobbes assaulted the security of that space because itWasyet one more case

of divided power.“[GO}

In essence, Boyle's theory and Hobbes's theory are inspired by the same problem: what to do when people

can't agree on the truth. Boyle's supporters "Wilkins and Ward were ejected from the universities...they

argued against each other about the virtues of toleration or suppression of Dissent. Wilkins attacked the

Uniformity Act as too coercive: he would have preferred that the Church 'stand without whipping."‘[éz]

"These exchanges give considerable point to the proposals that Boyle and his allies produced for the

(4/’14[ establishment of a social space in which dissent would be safe and tolerable."l%%) In addition, "Sprat's

L@ History of the Royal Society (1667) labeled Hobbesian dogmatism as tyranny, and uncontrolled private

m‘ judgement as[ 6c:z?thusiasm. Such dangers were to be excluded from the community - otherwise debate would
not be safe."

"The works of Barlow, Pett, and Dury argued that the balance of disputing sects was better

than a state that included a cowed and disaffected party coerced into silence."193] "With Hobbes in
view...Glanvill insisted that 'dogmatizing is the great disturber both of our selves, and the world with-out us:
for while we wed an opinion, we resolvedly ingage against every one that opposeth it...hence grow Schisms,
heresies, and anomalies beyond Arithmetick."[%4)

Adversaries of the experimental method took offense in two ways. The first was to "satirize the Mof
experimental labour" and label their discipline as little more than children playing with toys.[651 And the
s:(%maal ingrained argument, was that the division between Church and the discovery of "matters
of fact" "would weaken, rather than strengthen, the fortunes of the Church."[66] "Boyle portrayed the work
of experiment as distinct {rom that of the Church. Yel ils work was atsovatuable for the churchmen. If the
rules of the experimental game were obeyed, then the game would work well for the godly. These were the
aspects of experimental philosophy that More and his allies found useful at the Restoration."[%”) As we have
seen previously, this allied relationship between natural philosophy and the clergy was unacceptable to
Hobbes because it undermined the political authority of the King and caused social instability by splitting the
allegiances of the his subjects between his own temporal authority over tieir bodies and the spiritual

authority harnessed by the clergy[m] L
9 ol Bl L (C'ql,“L d. L |
Chapter VIII: The Polity of Science: Conclusions “

In the final chapter of Leviathan and the Air-Pump, Shapin and Schaffer condense their vastly complicated
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picture of Restoration society and how it interacted with the development of modern science to three points.
'First, scientific practitioners have created, selected, and maintained a polity wmerale and
make intellectual product; second, the intellectual product made within that polity has become an element in
Lp\olitical activity and in the state; third, there is a conditional relationship between the nature of the polity
occupied by scientific intellectual and the nature of the wider po]ity.“[(’g] In proving those three points they
say they had three things to connect: "(1) the polity of the intellectual community; (2) the solution to the
practical problem of making and justifying knowledge; and (3) the polity of the wider society" and that they
did so by connection three things: "(1) that the solution to the problem of knowledge is political...(2) that the
knowledge thus produced and authenticated become an element in political action in the wider polity...[and]
(3) that the contest among alternative forms of life and their characteristic forms of intellectual product
depend on the political success of the various candidates in insinuating themselves into the activities of other

institutions and other interest groups. He who has the most, and the most powerful, allies wins."[% This is a
departure from the "self-evident" scholars who attribute the victory of the empirical method to its inherent
"goodness" (discussed in chapter 1).

They end by relating their examination of Restoration society to their current social climate in the late
twentieth century: "As we come to recognize the conventional and artifactual status of our forms of

knowing, we put ourselves in a position to realize that it is ourselves and not reality that is responsible for

what we know. Knowledge, as much as the state, is the product of human actions. Hobbes was right."lmJ

—

Criticisms of Leviathan and the Air-Pump

J.L. Heilbron credits Shapin and Schaffer with picking important aspects of the development of experimental
culture that are still relevant today. citing specifically the problems with replication. However, he casts
doubt upon the strength of the relationship between politics ol'ﬂuzgrca__\fc?imty and the politics within the
Royal Society. In addition, Heilbron laments the absence of comparisons to the development of empiricism

: = B e i TR T i 1
in the rest of Europe because it blinds the reader to what may have been peculiar to England's case. J

Anna Marie Roos, on the other hand, writes that Shapin and Schaffer do indeed draw a connection between
the history of science and the history of political thought, and that their strict resolution to remain impartial
when examining the argument between Hobbes and Boyle forces historians of science and politics alike to
recognize the relationship between the two branches of knowlc:dge.[n]

Lawrence M. Principe, in The Aspiring Adept: Robert Boyle and His Alchemical Quest, provides numerous
demonstrations that many conclusions reached by Shapin and Schaffer rest on inaccurate and at times
presentist conceptions of Boyle's work.
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by L

Michael E Plasmeier

From: Vincent Antonin Lepinay <lepinay@MIT.EDU>
Sent: Friday, September 30, 2011 10:49 PM

To: Vincent Antonin Lepinay

Subject: [STS.011] A message about the first essay
Follow Up Flag: Follow up

Flag Status: Flagged

Dear all,

We've received a lot of questions about the first essay assignment lately. To clear up the ambiguity, here's a list of
instructions and expectations to get you started.

For starters, remember that this essay is supposed to be an argument, not just a description. Try to come up with a
question of your own based on our readings (or other related readings if you've already cleared them with me), and
make sure to formulate this question clearly in the introduction of your essay so we know what you plan to talk about.
Again, we're not looking for a "book report" or just a short summary of the points from the readings - we've read the
books, so we already know what they say!

We want you to develop and critique the points that are important for answering your question, and, if you like, to
support these points with outside evidence from other contemporary events/controversies/etc.

—_
*If* you use outside information, you must cite it appropriately (all direct quotations in "quote marks," all paraphrasings
and borrowed arguments footnoted) so we know where it came from.

-

Finish your essay with a conclusion, including a final summary of your argumﬂm%gnment length is Iiste@u‘r

pages (double spaced), but try to make sure your essay falls betwe@O—lSOO words.

Mechanics are important here, as they will be on your final project websites: grammatical errors and typos will result in
lost points. Format is important, too: make sure to give your essay an original title; and to include a header or footer
with page numbers and your last name on each page. And make sure you print out your paper before coming to class so
you can hand in a hard copy: don't make Professor Lepinay and | go to the trouble of printing your paper for you. One
final note: make sure you've read the late paper policy outlined in the syllabus.

We realize that these instructions - original question, intro, conclusion, cited evidence - will sound pretty obvious, and
maybe even patronizing, to most of you, bm of this assignment is to make sure you know how to
formulate a reasonable problem, and that you can structure an argument in a bounded and readable way. By the time
you're writing everything up for your websites, these skills will be crucial for you if your group wants to be able to
assemble all of its information and arguments in a logical and interesting way.

Please us me know if you have any questions. And good luck!
Vincent and Tom



