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It has been widely noted that rules for scientific method fail to
produce results consistent with those rules. Daniel Garber goes
further by showing not only that there is a gap between Francis
Bacon’s methodological rules, outlined in the Novum organum,
and his natural philosophical conclusions, but that his concep-
tion of natural forms informs the method in the first place.
What needs further examination is why Bacon’s application of
his method manifestly violates his rules. Garber appeals to
the spirit of Bacon’s method, rather its letter, which allows him
to reconcile an appreciation of Bacon’s impact on modern sci-
ence with a contextualist approach to the history of philosophy.
A better approach looks at the larger significance of mythologi-
cal accounts of scientific method, that understand seventeenth-
century methodological doctrines as ideologies naturalizing sci-
entific culture and outlining news ambitions for the control of
nature. By examining Bacon'’s followers in the Royal Society, we
can see how Bacon’s “temporary” use of hypotheses helped se-
cure support with the promise of future utility. The history of
philosophy of science should focus on the conditions leading to
emergence of certain kinds of distinctively modern discourses,
practices, and ambitions going beyond the internal history of
science.
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Yacto oTMevaetcs, YTO MpUMeEHeHWe MpaBu Hay4yHOro MeTtoaa
He Bcerga NpUBOAUT K pesy/bTaTy, COOTBETCTBYHOLEMY 3TUM MNpa-
BunaM. [13Huen lapbep mpaet fanblie, MOKasblBas HE TOBKO TO,
YTO CYLLECTBYET Pa3pbiB MEXAY METOA0/IOTMYECKMMU MpPaBUIaMU
PpaHcuca bakoHa, U3noXeHHbIMU B «<HoBOM OpraHoHe», 1 ero Ha-
TYPOUNOCOGCKMMU BbIBOLAMM, HO U TO, YTO €r0 KOHLEeNuuMs npu-
poAHbIX GOPM caMa CAYXWUT OCHOBOW MeToAa. 3[eCb BaXHO
NOHATb, NOYeMy H63IKOHOBCKMIA METOA, TaK SBHO HapyLlaeT ero cob6-
CTBEHHble TpeboBaHUA 0 BecnpeanocklioYHoCTU. Tapbep anennm-
pyeT K Ayxy Metoga bakoHa, a He K ero 6ykse, YTO NO3BO/SIET EMY
NPUMUPUTL OLEHKY BAWUSHUS B3KOHA Ha COBPEMEHHYHO HayKy
C KOHTEKCTYa/IMCTCKMM MOAXOA0M K uctopun dpunocodumn. Ho byanet
elle 3pdeKTUBHEE NPUHATL BO BHUMaHWe MUGDOIOrMYecKmne Tpak-
TOBKM HAy4YHOro MeToAa, KOTOpble MOHUMAOT METOA0N0TYecKue
LOKTPUHbI XVII B. KaK NA€0N0rMm, HaTypanusyoLLmMe HayyHyto Kyb-
TYPY M Bblpa)kalolMe HOBble amMBULMM MO KOHTPOJIKO Hag, npu-
poaoit. Obpalasck K aHau3y nocneaoatenei bakoHa B Royal So-
ciety, Mbl MOXeM yBWAETb, KakK "BpeMeHHoe" WCnonb3oBaHWe
runote3 bakoHa nomorano 3apyunTbcs NOAAEPIKKON B NEPCNeKTH-
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Be byaywiei nonb3sbl. icTopus dunocodum Haykm AoXKHA cocpe-
AOTOYUTBLCA Ha YCNOBUAX, BEAYLMX K MOSABAEHUIO XapaKTep-
HbIX COBPEMEHHbIX AUCKYPCOB, MPaKTUK U aMBULUIA, BbIXOASA -
L MX 32 PAMKW BHYTPEHHE UCTOPUU HAYKMU.

Kniouesble cnoga: ®paHcuc B3KOH, HayuHbI MeTop, Koponesckoe
06L1eCTBO, UAE00rUs

Daniel Garber [2021] presents us with a clear-cut demonstration of a now
widely accepted conclusion about scientific method: scientific method
doesn’t do what it claims to do in “producing” scientific results from
a simple set of rules of inquiry. This is particularly evident in Bacon’s
case because he was at pains to emphasize that his method outlined in the
Novum organum was intended to be a fully general account of scientific
procedure, applicable to any field whatsoever without making any as-
sumptions about nature in the process.

The strength of Garber’s paper is in showing quite clearly the physi-
cal assumptions that inform the methodology in the first place, rather than
simply noticing a gap between what Bacon says in his methodological
writings and what he says in his natural philosophical writings. Rather,
the articulation of the method itself depends upon smuggling in a very
substantial - and peculiar - ontology. The key animating assumption is
that humans could gain control over natural processes by emulating the
way natural bodies are produced as the result of the imposition of several
distinct forms on a given substance. Those natural bodies are nothing but
the combination of simple natures produced by certain kinds of actions.

Bacon’s “inductive” method makes use of various tables to deter-
mine the presence and absence of various simple natures that make up
what we would call the properties of any natural body. Bacon seems to
assume that natural objects are nothing but the concatenation of these
simple natures, each of which is produced by some common action that
can be replicated by us to produce it at will in any body whatsoever by
imposing the form corresponding to the same nature. In the case of heat,
this means that we can produce heat if we produce an expansion that we
then try to confine somehow, leading to an uneven expansion of matter
that’s equivalent to what we see in hot bodies, something that is lacking
in cool ones. The corollary is that this is not at all the modern kinetic the-
ory of heat and that the motion of bodies is understood as closer to animal
appetites than Cartesian local motion.

Where Garber remains puzzled, and where his analysis remains in-
complete, is in understanding why Bacon carries out his methodological

investigations in such an inconsistent way. Why was he not aware that his
natural philosophy not only did not follow from his method, but that
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the method itself was partially constituted by these taken-for-granted as-
sumptions about the fundamental furniture of the world? There is a hint
of an answer in his conclusion “that Bacon himself was probably as un-
certain about how to think about these apparently necessary assumptions
[of his ostensibly assumption-free method] as his later commentators
are”. If we cannot come to agreement about how to reconcile his method-
ology with his science, despite the careful sifting of texts and a much bet-
ter sense of how scientists actually conduct their work, how can we ex-
pect to hold Bacon accountable for any inconsistency between his aims
and his results?

Garber’s solution is telegraphed in his title, referring to Bacon’s
“metaphysical method”. Bacon would take his method to be free of meta-
physical assumptions, while modern philosophers would reject the possi-
bility. To make this point, Garber takes on board Popper’s argument that
observations are always directed, in some sense, by the interests that mo-
tivate our inquiry, an insight certainly not unique to Popper. Indeed,
the view that observations are conventional or theory-laden has been
widely accepted in twentieth-century philosophy of science, familiar
from philosophers of science such as Pierre Duhem, Otto Neurath,
Willard Quine, Imre Lakatos, and Paul Feyerabend, just to name a few.

Bacon, presumably, would not agree, but Garber shows us that he
was wrong, in effect downsizing Bacon’s own expectations for his
method. Garber makes this point even though it takes him out of his pre-
ferred subject area of history of philosophy and textual exegesis to “phi-
losophy proper”. At the same time, Garber seems to resist the conclusion
that method talk is nothing but a form of self-delusion, what John Schus-
ter calls a “myth”, following the structuralist analysis of Roland Barthes,
or that method should “not be treated solely as a set of formal statements
about how to produce knowledge, and not at all as a determinant of intel-
lectual practice”, as claimed by Steve Shapin and Simon Schaffer [Schus-
ter, 1984; Shapin, Schaffer, 1985, p. 14].

Instead, Garber recovers “the spirit of Bacon’s project” by attributing
increasing control of nature since the time of Bacon to the instrumental
effects of adopting Bacon’s method, or something like it, despite its fail-
ure in any literal sense. Thus, in my reading, Garber seems pushed to his
conclusion about Bacon’s “metaphysical” method, a conclusion that
would not fit with Bacon’s self-understanding, as a necessary violation of
historicist strictures, because doing otherwise would do too much vio-
lence to interpretation of his texts elsewhere. It is the smallest change
in Bacon’s self-understanding of his texts that can make sense of the in-
tegrity of the whole of his work.

Bacon’s failure to literally enact his method is then rescued by at-
tributing success to the spirit of Bacon’s law, rather than its letter. This
has the virtue of preserving his intent in a deeper sense and rescuing Ba-
con’s contribution to modern science. We now, like Bacon, follow
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the spirit of his method, just not the letter, as we clearly have been able to
impose ourselves on the constitution of matter to some extent, while car-
rying out some kind of empirical method.

To the extent that this accurately captures Garber’s own self-under-
standing, then his approach to the history of philosophy of science can be
seen as modeled on a loose constitutionalist interpretation of the “living
constitution” of science, rather than a literal, “originalist” view!. Bacon’s
method is not a strict and efficacious method for modern scientists to fol-
low, but it is also not just a set of writings of purely antiquarian interest
unconnected to modern science. In opposing Whiggish approaches to
the history of science, while still maintaining the intellectual coherence of
the field of history of philosophy of science, Garber must walk a fine line
between crediting method talk with efficacy and understanding historical
contributions in their own context.

My own suggestion is that this approach is not quite the right
“method” for understanding the significance of methodological talk.
To understand what Bacon was up to in detailing rules of method that he
did not strictly follow, it is necessary to think about what else is inform-
ing his construction of a general method. On the one hand, methods are
objects of dispute between competing schools of natural philosophers
in the seventeenth-century. In this manner, natural philosophers not only
distinguish themselves from scholastic philosophy, but compete over
what kind of inquiry will replace it. On the other hand, methodological
narratives are invoked to form a post hoc justification of the research
process, or in this case, to identify the fundamental forms of nature.

We can separate three different levels of discourse on method in-
forming different approaches to the topic. First, general, abstract accounts
of proper method are used to justify or legitimate scientific communities.
Shapin and Schaffer develop this kind of account in explaining how
the Royal Society’s emphasis on the importance of matters of fact was

1 Of particular relevance here is the argument by Ackerman [2007, pp. 1738-1751] that
a literal interpretation of the U.S. Constitution would distort, or even invert, the real
significance of Constitutional amendments, while missing the shift in operational gov-
ernance from an amendment process predicated on federalism to a national, interpre-
tive process shaped by the appointment of partisan judges and the passing of landmark
legislation by Congress. Moreover, the originalists, who ostensibly support a literal in-
terpretation of the Constitution, actually look to reverse the written text through a fo-
cus on “judicial revolution” [1742] rather than amendment. The initial establishment
of the Constitution also depended upon implementing a ratification process different
from that required by the Articles of Confederation, which would have blocked its
implementation.
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developed to sideline Hobbesian dogmatism and shore up support in a de-
licate political context. Michael Mulkay set the pattern for this approach
in rejecting Robert Merton’s norms of science as binding on scientists; in-
stead, appeal to norms constitutes an ideology that informs written com-
munication, enabling continued support from the wider society [Shapin,
Schaffer, 1985; Mulkay, 1976].

Second, method can be understood as a set of rules designed to gen-
erate or produce scientific findings. Scholars focused on this level tend to
assume that this level is capable of working more or less as its proponents
claim, though there may be disagreements about which method is the cor-
rect one. Alternatively, a capacious, but relatively non-specific, method
like the hypothetico-deductive method can be seen as tacit in most early
methods [Oldroyd, 1972], such that what seventeenth-century writers on
method were doing was discovering how science makes discoveries []Jar-
dine, 1984]. With the applications of modern historical methods to the
history of philosophy of science, focus has shifted to the differences
among early philosophers of science, and the role of intellectual and cul-
tural context in shaping their views. The connection to a larger trajectory
of method becomes less clear, except perhaps in terms of a “changing
logic of scientific discovery” that is much closer to the third level of prac-
tice [Lakatos, 1978; Kadvany, 2001, pp. 393-395].

Third, one can use method in a mundane sense to refer to the actual
level of concrete practice, using thick descriptions to show how scientists
actually carried out their research. This “turn to practice” in both philoso-
phy and sociology often comes with the assumption that no distinct level
of method as a set of rules, apart from situated practice, exists or deserves
attention [Wittgenstein, 1958; Turner, 1994; Lynch, 2021, chs. 4-5]. In-
fluential approaches in Science and Technology Studies take this as
a point of departure. After Mulkay dispatched Mertonian norms as bind-
ing on the actual behavior of scientists, any understanding of scientific
change must look closely at science in the making, whether through labo-
ratory ethnographies or close archival study of specific discoveries.

These levels should not remain separate, however, but are threaded
through each other, such that methodological redescriptions of practice
can shape practice itself, or influence the larger goals of scientific inquiry
that methodologists seek to defend. Paying attention to this kind of narra-
tive gloss on practice can inform the question of why Bacon connects
method to his natural philosophy, or is committed to a general method,
in the first place. If Bacon’s ontological assumptions about nature inform
his method, rather than emerging from a content-neutral method, as Gar-
ber shows, this should inform our understanding of the larger significance
of his project.

Schuster borrows Roland Barthes’ term “myth” to make sense of
Descartes’ method, “not [as] a colloquial term of abuse”, but a “second-or-
der sign” that naturalizes social meanings in line with dominant societal
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ideologies [Schuster, 2013, pp. 270-271; Barthes, 1973]. While Barthes’
analysis focuses on how media images naturalize twentieth-century con-
sumer culture, Schuster sees the emergence of abstract, general methods in
the seventeenth-century as naturalizing new scientific approaches and aims.

Bacon’s account of natural objects as capable of being imprinted by
human action to create any kind of desired effect reflects new aims of hu-
man manipulation of nature, so it is natural that this kind of assumption
would be smuggled into the account of the method that promises such
control. In turn, that promise of control, and preliminary instances of it
(“prerogative instances”), could be used to gain support for a Solomon’s
House, an aspiration the Royal Society carried forward.

Schuster argues that the seventeenth century’s systematic, general
methodological doctrines were significant as “perhaps the first example of
a characteristically modern Western myth”. Thus, despite the great differ-
ence in subject matter and time period treated by Barthes and Schuster,
Schuster considers seventeenth-century methodological discourse as a sig-
nificantly similar modern ideology. The ideology depends for its effective-
ness on disguising the role of choice, training, and background assumptions
in the conclusions reached by science, something done so effectively that
twentieth-century philosophy of science had to rediscover it. Methodolo-
gies are “discourses so structured that they necessarily lie about their own
powers and capabilities in the interest of turning culture (how the natural
sciences are actually practiced) into nature (a simple outgrowth of human
rationality and nature’s amenability to it)” [Schuster, 2013, pp. 270-71].

Similar to Garber’s presentation of Bacon, Schuster argues that
Descartes worked out his basic ontological and methodological commit-
ments, which he then used to “constrain and condition the formulation of
specific corpuscular-mechanical models”. Rather than the models being
produced by the clear application of rules that generated them, Descartes
carried out an “on the spot interpretation and ‘negotiation,” if only with him-
self!” He sought out evidence to support his interpretation, “carrying out a
“voicing over” or monitoring of practice” [Schuster, 2013, pp. 276, 279].
The methods and theories could then become institutionalized through em-
bedding such monitoring in scientific pedagogy and institutional routines.
The sociologist of science John Law argues for something similar in calling
for “the study of method in practice”, showing “how methods are staged” to
demonstrate their effectiveness. [Law, 2017, pp. 31, 39].

%
*

I have followed a similar interpretative method in looking at how Ba-
con’s methodological writings have functioned in the work of his follow-
ers in the Royal Society. Garber puzzles over my conclusions, suggesting
that I may have partially recognized that Bacon’s method incorporated
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substantive physical assumptions. Bacon seems aware that his attempts to
implement his method in a “legitimate, chaste, and severe” way cannot be
accomplished until he is supplied with sufficient institutional support to
carry out the method proper.

An affirmative “liberty” or “indulgence” allows him to present to
the reader a picture of the kind of goal he has in mind, a hypothetical
“prerogative instance”. Bacon must temporarily suspend his “rules and
methods of interpretation,” to be replaced by the “ordinary use of the un-
derstanding in inquiring and discovering”. These “wayside inns” for
the weary traveler are not taken to invalidate the method, but rather indi-
cate the kind of explanations that will be possible once his plan for
a Solomon’s House is fully implemented [Lynch, 2001, pp. 10-12]2.

My discussion here is designed to show that Bacon’s “inductive”
method is not incompatible with the “temporary” employment of hy-
potheses that would otherwise be rejected. Garber takes the point further
by showing how the particular physical hypotheses adopted underwrite
Bacon’s methodological assumption that knowledge of natural forms can
lead to human ability to produce the forms at will. In other words, Bacon
is constructing his picture of nature to support the maker’s knowledge tra-
dition [Perez-Ramos, 1988].

Bacon’s “temporary” measure makes “hypothetical” reasoning legiti-
mate until a community of like-minded natural philosophers can be sup-
ported and trained to carry out the method. Interest in Bacon’s method
grew in the 1640s and 1650s among political and religious reformers,
which should tell us something about the appeal of a concept of method-
ological reform of knowledge at the time. What is it about the method
that helps put into motion a diverse range of people looking to make the
reform of knowledge central to solving the political and religious crises
of the day? When the Royal Society establishes itself under the charter of
Charles II, some of these reformers can come in from the cold to take part
in an explicitly Baconian enterprise, though one that must manage com-
peting interpretations of the program.

The element of Bacon’s methodology that unites the new institution
is a formal rejection of hypothesis for a focus on matters of fact and
a valorization of objects over words. While this suffices for distinguish-
ing the Royal Society from competitors, it picks up only one aspect of
Bacon’s method and smuggles in hypotheses like those associated loosely
with the mechanical philosophy. Moreover, its Fellows take different in-
terpretations of this injunction to focus on things themselves.

These “things” incorporate quite specific ontological assumptions, so
are no more neutral in their approach than was Bacon. The common lan-
guage disguised the difference in emphasis. Objects can be the ordinary,

2 Note that in Lynch [2001], I quoted from the translation in [Bacon, 1860], which dif-
fers somewhat from the translation quoted by Garber.
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visible objects described in the natural history reports of the Philosophical
Transactions, the technological artifacts manipulated by artisans that model
control over nature, or the underlying forms that once discovered can pro-
vide an alphabet of nature allowing us to produce any effect at will. More
is going on here than a simple effort to discover new phenomena or bring
the technological arts and natural philosophy together. Bacon articulates an
ideology of expanded human control coupled with a self-effacing view of
method that treats this control as a simple extension of nature.

At the same time, Royal Society Fellows must make do with tempo-
rary hypotheses of their own, whether Robert Hooke’s postulation of
a more “active” congruity of matter, hybridized with language of the me-
chanical philosophy, or William Petty’s use of “good suppositions” in es-
timating population or wealth rather than “demonstrated truths” that
would follow from the proper collection of economic statistics [Lynch,
2001, pp. 107-115, 202-230; Henry, 1986; Schaffer, 1987; McGuire,
1970; Petty, 1683, p. 11]. The drive for method is aspirational, with a par-
ticular “hypothetical” account of the object of study developed at the
same time to inform the kind of operational control that was sought.

One possible interpretation of Garber’s paper is that he agrees that
Bacon developed a distinctive ideology of control of nature, demon-
strated through a methodological doctrine that incorporated a view of na-
ture as amenable to that kind of control, in turn inspiring others to do
the same without strictly following his method - because he also could
not follow it. In that case, the history of philosophy of science becomes
part of a larger project to understand the conditions leading to emergence
of certain kinds of distinctively modern discourses, practices, and ambi-
tions going beyond the internal history of science. The alternative inter-
pretation of Garber’s paper would be to take for granted the possible ef-
fectiveness of methods in generating scientific practice, and evaluate
the extent to which Bacon succeeded or failed in shaping science, and
in the right kinds of ways. This interpretation would have a much harder
time explaining why Bacon was unable to see the limitations of his
method, even while we would overlook the significance of his project for
a wider history.
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