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In the United States, where many schoolchildren are taught that “the
scientific method” is the source of science’s unique power, this myth can
be traced back to 1910. That year, in a little book called How We Think,
the philosopher and psychologist John Dewey tried to sum up two de-
cades of research on how children learn in the classroom. Halfway
through the book, Dewey offered a brief list of the steps that made up
what he called “a complete act of thought™:

Upon examination, each instance reveals, more or less clearly,
five logically distinct steps: (i) a felt difficulty; (ii) its location
and definition; (iii) suggestion of possible solution; (iv) devel-
opment by reasoning of the bearings of the suggestion; (v) fur-
ther observation and experiment leading to its acceptance or
rejection; that is, the conclusion of belief or disbelief.

If you learned “the scientific method” as a set of steps in a textbook or
on a poster, you are familiar with the basic elements of Dewey’s list. And
that is no accident. As the historian of education John Rudolph has
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shown, Dewey’s five steps, which were supposed to represent so much
more than science, were quickly narrowed into something else: “the sci-
entific method,” a list of rules that set science apart from ordinary, ev-
eryday thinking.’

To understand how that happened, how Dewey’s expansive account
of “how we think” was made into the narrower myth of “the scientific
method,” we must treat his publication not as the beginning of the story,
but as its end. Rather than follow his steps forward, into the textbooks
and classrooms of the twentieth century, we must track them in the other
direction, into the nineteenth-century debates out of which they
emerged. When we do, what we find is not an unbroken genealogy of
yearning for the one true method, but rather a series of methodological
moments, each populated by its own protagonists and animated by new,
often diverging concerns. Peeling back the layers of this story means un-
covering a natural history of mind and method, one that takes us from
Dewey’s work in the classroom backward to field observations in anthro-
pology, from laboratory experiments on animals to theories of evolu-
tion at a grand scale. In the century leading up to How We Think, science

came to seem like something natural and adaptive, an organic capacity



of evolving minds. Making sense of “the scientific method” means
coming to grips not only with what one historian has called “methods
discourse,” but also with how methodological ideas operated when
methods were not the explicit topic of discussion. Methodology could
be both obvious and hidden, flitting between public claims about the
natural world and private self-reflection on the thinking process.*

The reduction of science to method, and its transformation from
natural to artificial, was not simply a tragic misunderstanding. Rather,
the seeds for method’s denaturalization, for the calcification of “the sci-
entific method” into a manual for technical practice, were there almost
from the start. At its root, this is an anxious story. Concerns about sci-
ence’s authority lay behind everything from the flowering of method-
ological discourse in the 1830s to the solidity bestowed upon Dewey’s
steps after 1910. Charles Darwin’s search for a method to organize his
specimens, his followers’ use of that theory as an analogy for mental life,

and Dewey's translation of their evolutionary psychology into a program



for experimental pedagogy were riddled with anxieties about the limits
of human cognition. These worries, in turn, helped blur the boundaries
between the objects of debate and the means with which they were de-
bated. Evolution and experiment, in these shifting contexts, came to
seem like versions of the same fundamental process. From Darwin to
Dewey, uncertainty about the status of science led practitioners to blend
method and theory together, seeing their own minds in the world they
were studying——and vice versa. Over a generation or two, nature was re-
imagined as a grand experiment conducted with the tool of evolution,
while scientific inquiry came to seem like nothing more than an exten-
sion of nature’s method.®

This image of science as a natural, organic process can seem a long
way off from how we talk about “the scientific method” today. A set of
steps rooted in asking questions and proposing answers, Dewey’s list has
been recast less as a natural aptitude and more as a means of mastering
nature. Hypothesis and test, experiment and solution—the language of
science today is often one of stability and control. The uncertain, un-
stable terrain of Darwin’s day somehow became, over the century that

followed, something solid, if not stultified. By the turn of the twentieth



hypotheses became a default account of science’s obvious authority.
More than a myth about how science works, “the scientific method” be-
came an explanation of what makes it special. Whether or not we be-
lieve in such a method as an academic matter today, it is still taught as a
handy approximation of what sets science apart, a uniquely human tool
for unlocking nature’s secrets. The history of this myth and its power, of
“the scientific method,” is at bottom a history of unintended conse-
quences, of a naturalistic vision enabling the denaturalization of its ul-
timate object.

What made that history possible is the subject of this book. The story
will take us from Darwin’s methodological morass in the 1830s to Dew-
ey’s accidental inauguration of “the scientific method” in the early
twentieth century. At its heart, this is a story about how evolution and
experiment were woven together so tightly that they came to define
one another. During these decades, experiment—and by extension,
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science—came to seem natural. Today, when learning to do science is
sometimes framed as unlearning what comes naturally, the idea of “the
scientific method” as how we think is surprising. But a century ago it was
obvious. Evolution and experiment were so intertwined that, when
Dewey tried to explain their relationship, he faltered. “One must add the
rashness of the prophet to the stubbornness of the partisan,” he wrote,
“to venture a systematic exposition of the influence upon philosophy of
the Darwinian method.” Dewey's ensuing effort to explain experiment
in evolutionary terms capped off a century of such attempts, each as rash
and stubborn as his own.®

SCIENCE EVOLVES

Like many books, this one began at the end. The history of Dewey’s steps
quickly became one among many paths through the methodological
moments of the nineteenth century. Dewey’s How We Think was the last
in this series of moments, distilling an experimental essence out of evo-
lutionary studies of learning that had themselves translated experimental



protocol into the terms of natural selection. Each moment indexed a
broader pattern, one in which ideas from earlier periods were remade
in the service of new aims, turning hard-won results into hypotheses for
testing in an ever-widening array of disciplines and debates. This give-
and-take, a genealogy of ways to adapt ideas to new contexts, was itself
the sort of pattern observed and theorized by the figures in question.
Those involved did not present themselves in a unified way, of course.
Some laid claim to tradition while others tried to shed the legacies of
their ideas; at times, both modes of self-presentation were pursued at
once. The psychologist William James, a character in the history that fol-
lows, was a case in point. Constantly expanding his network in pursuit
of ideas and inspiration, he also insisted that his own work was merely
descended from those who came before him. His philosophy of prag-
matism was, in his own words, “a new name for some old ways of
thinking.” Neither humility nor bravado can be taken at face value, of

course, but the attention James and others gave to matters of inheritance
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helps to outline the ragged edges of the history of mind and method that
follows.”

Working backward, from Dewey's steps to Darwin’s search, a strange
sort of teleology sets in. It is not the familiar teleology, in which progres-
sive assumptions about the past shape the narrative toward a predeter-
mined endpoint. A teleological history in that sense would argue that
each methodological moment had the same goal, that each led inexo-
rably to what followed. Yet something like the opposite is true. In this
history, episodes point in different directions. If you rewind from Dewey
to Darwin and run the tape forward, you see all the ways this history
might have been otherwise. Darwin’s theory of natural selection was the
result of conscious aims and unconscious slippages; the same was true
for the ideas of his followers, who used his theory in ways Darwin did
not—and with results that surprised them, too. Each generation, each
author, arrived at answers they did not expect, often to questions they
were not even asking. Without a plan, what seemed like progress and
pitfalls occurred in equal measure. Beginning by looking backward, from
Dewey to Darwin, it might seem tidy, each generation picking up some-
thing from the preceding one. By flipping the tape and running it for-



ward, we realize how contingent, how messy and confusing the history
of “the scientific method” really was. What follows is not the evolution
of thinking; it is an evolution, one path among many over an entangled
bank.

Before any of this began, before “science” was a tool for thinking, the
term was closer to something like knowledge. That is, the term signaled
more content than process, an accumulation of facts and theories you
could almost point to. This stable vision soon fell apart, as science went
from meaning the products of mental work to the mental work itself.
This is how science came to seem less like knowledge, a category that
was (and is) of little use to psychologists, and more like thinking—an
embodied, organic, measurable activity. Because the sciences of mind
zoomed in on such activities in the nineteenth century, and because they
often did so in the language of evolutionary theory, scientific thinking
came to seem more and more adaptive. That is, it took on the qualities

of natural selection as that account was applied to studying minds. As



AGE OF METHODS 7

theories of mind changed, so did methodology. This intertwining of evo-
lution and experiment, the back-and-forth between accounts of mental
adaptation and scientific method, played out on cultural and cognitive
levels at once.®

In the process, a version of what Thomas Kuhn called “the essential
tension” emerged. As Kuhn saw it, scientific thinking always struck a bal-
ance between innovation and tradition, a tension that enabled the
gradual progress science was supposed to embody. Far from the grand
dichotomy of “normal” and “revolutionary” science for which he is best
remembered, Kuhn's “essential tension” was something more immediate.
It was a tension every scientist could, even should, grapple with in a day’s
work: “To do his job the scientist must undertake a complex set of in-
tellectual and manipulative commitments. Yet his claim to fame, if he
has the talent and good luck to gain one, may finally rest upon his ability
to abandon this net of commitments in favor of another of his own in-
vention. Very often the successful scientist must simultaneously display
the characteristics of the traditionalist and of the iconoclast.” Although
he noted that the tension was greatest at the level of “the professional
group rather than the individual,” Kuhn insisted that both radical and



conservative elements could be found in every scientist. The task was
to achieve a careful cognitive balance. And that required effort.”

Kuhn did not invent the essential tension; he was naming something
recognized, off and on, since the nineteenth century. And whether or
not his model fits every period or branch of science, it is an apt descrip-
tion of the specific methodological developments traced in this book.
From Darwin to Dewey, the idea of equilibrium was fundamental to vi-
sions of both nature and science. Experiment and evolution meant pro-
gress through conflict, a struggle out of which the best ideas (or animals)
ultimately emerged. Significantly, it was a felt tension. Caught between
ambitions to do something new and worries about going too far, men
of science in those years made this tension definitional for scientific
thinking. Doing so helped make science seem like something natural,
like a human extension of an evolutionary process that was itself struc-
tured as a give-and-take. The idea that science evolved might seem to
tarnish its claims to unique insight, but something like the opposite was
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true. And while traces of the natural history of scientific thinking are
hard to find in “the scientific method” as it is discussed today, they are
there. Beneath its abstract, even artificial veneer, the authority that
method has enjoyed was partly built on the idea that science once lived
and breathed—or seemed to."”

Why is the idea of a natural history of science hard to imagine today?
Because, consciously or not, we think of science as something both nar-
rower and more expansive than the things that have such histories. Our
narrow sense of science mostly took hold after the events narrated in this
book. Many of its causes—patterns in postwar science education and
funding, concomitant changes in the public image of science as
“open”—are too far-removed to explore in much detail. But at least two
of the reasons for science’s reduction to a single, unified method stretch
back to the developments recounted in this book. The first was paradox-
ical. The impulse to locate science in a natural context, to see it as “na-
ture’s method,” actually helped denaturalize it—Dbecause of the specific
shape that impulse took. By framing science as evolutionary, seeing it
as akin to natural selection, its naturalizers turned mental functions into
adaptive behaviors. This transformation was gradual, and in some re-



spects even accidental, but its impact was profound. If science was one
more evolved (and evolving) tool in the competition over scarce re-
sources, then the way was paved for seeing it as a method that was
simple and shared, like any other mental process with an evolutionary
history."

Seeing experiment as evolutionary was the first step toward an artifi-
cial, algorithmic scientific method, but the second step was detaching
that method from the mind. This had to do less with the rise of evolu-
tionary psychology in the late nineteenth century and more with the in-
creasing emphasis on instrumental value in the same period. Framing
not just the goal but also the nature of science in terms of problem
solving helped narrow the meaning of science. It is not that science had
never been instrumental—or that it was narrower everywhere. Debates
about “useful knowledge” are ancient, after all, and anxieties about ap-
plying theoretical knowledge are pervasive in the history of science. But
in these Anglo-American debates over the evolution of experiment,
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there took hold a new embodied, even biological, approach to both sci-
ence and utility. The capacity for “experimental reasoning” was extended
across lines of race, gender, culture, age, and even species in the decades
around 1900, often to the consternation of those attempting to constrain
it. As psychology’s subject pool expanded, it became difficult to contain
the modes of reasoning on which that expansion was predicated: every-
where psychologists looked, they saw their own methods. But expan-
sion entailed a contraction as well, a thinning of science into an instru-
ment one could find or wield anywhere. The expansion of its meaning
helped make science seem smaller, more portable, even artificial.'*

We have ideas, solve problems, and concoct theories all the time.
Some might say it is what makes us human. But explaining how we think,
or why it matters, often means ignoring all those mundane realities in
favor of idealized accounts. The stories we tell about science stray far
from what it is like to think scientifically. In the real world, we make
mistakes and get bogged down; it is only in hindsight that thinking seems
clean and rational. Looking back, we tell stories about how we solve
problems even as elegance evades us in the moment. Method describes
both phases: how we work and the stories we tell about doing it. To the
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figures examined below, scientific thinking was complex and imprecise,
full of errors and shortcuts. They aimed to capture science as it really
was—which, strange as it seems, meant studying it scientifically. By
folding it on itself, science came to seem less like a body of facts and
more like an embodied relationship to those facts. Accomplishing that
transformation started with acknowledging our deep fallibility. This is
where methodology began: as a proposal to study science with its
own tools, a psychology of science that was honest to what really hap-
pened in the minds of those pursuing it. Making good on that proposal
seemed to require a peculiar kind of education."?

A LIBERAL EDUCATION

Method was everywhere in the nineteenth century—or so it seemed.
“We live,” Charles Peirce told an audience at Johns Hopkins University
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in 1882, “in the very age of methods.” Part philosopher and part scien-
tist, Peirce saw method as a way to fuse those identities. Indeed, he saw
it everywhere. “Modern methods have created modern science,” he con-
tinued, “and this century, and especially the last twenty-five years, have
done more to create new methods than any former equal period.” Peirce
had reason to believe in the age of methods. He was pitching the idea as
part of a new course, on a subject he knew many in his audience found
desperately dry: logic. So what he set out to do was convince them that,
far from formalism, logic was the only way to adapt to a world being up-
ended by modern science. Offering a new way of thinking, a “method
of methods,” Peirce promised to help his audience not just survive but
thrive in this new scientific era: “You cannot play billiards by analytical
mechanics nor keep shop by political economy. But when new paths
have to be struck out, a spinal cord is not enough; a brain is needed, and
that brain an organ of mind, and that mind perfected by a liberal educa-
tion. And a liberal education—so far as its relation to the understanding
goes—means logic. That is indispensable to it, and no other one thing
is.” Peirce’s pitch ended on a high note: “It must be confessed that we

students of the science of modern methods are as yet but a voice crying



in the wilderness, and saying prepare ye the way for this lord of the sci-
ences which is to come.” Adapting to this regime meant molding your
mind to it, using logic to turn oneself into a scientific thinker in step with
a new scientific world."*

And Peirce was right. Understanding science, getting inside it and
mastering a wide range of potential areas of application, meant thinking
in a new way—specifically, thinking about thinking in a new way. But he
was wrong about the shape such thinking would take. When the lord of
the sciences arrived, it was not Peirce’s beloved, expansive logic. Rather,
science’s public image is ruled by something much narrower: a single,
shared set of steps for thinking correctly—in other words, by “the sci-
entific method.” Though some see an algorithmic, multistep approach
to science as deeply, even definitionally logical, its narrowness would
have struck Peirce as flat wrong, more a symptom of a crisis of confi-
dence than a courageous step forward. His “method of methods” was

meant to be both more natural and more human than the set of steps
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eventually installed in its place. In the shift from methods to method,
from scientific studies of science to an idealized account of how it
worked, an alternative history of science rose and fell. In the age of
methods, science was human—and then, suddenly, it was not."®

That history was made by a network of philosophers, psychologists,
biologists, and others in Great Britain and the United States. Tracing the
journals in which they published, the students they mentored, and the
projects they pursued, a cohort coalesces around ideas of evolution and
experiment as applied to, and as products of, the mind. The edges of that
cohort are blurry, to be sure, extending over multiple generations and
across national boundaries. But its lines were not arbitrary. The group
was bound together by a conceptual scheme and a sense of how that
scheme had emerged. What began as an almost political project of sci-
entific renewal in Great Britain in the 1830s became, from the 1860s on,
a concerted effort to turn British empiricism into a new kind of Amer-
ican science. From shame about Britain’s international scientific standing
to pride in a legacy of pragmatic open-mindedness, a new sense of sci-
ence took hold in both countries. The cementing of English as science’s

lingua franca and a nativist yearning for a special relationship between

1"



Britain and the United States only tightened the network. By century’s
end there had taken shape an Anglophone science that was naturalistic
and practical, evolutionary and experimental—a product of conscious
and unconscious boundary-work at once.'®

Of course, methodology was not everything for everyone. These same
decades saw several developments that altered how science was under-
stood but that were not, on the surface, methodological. For one, sci-
ence was becoming professionalized. What began as a pastime for gen-
tlemen with the wealth to pursue it was, by century’s end, something to
do for a living—at least for some. Professionalization, especially in the
United States, intersected with questions of method, to be sure. This was
how a name for practitioners—"scientist"—gained traction after lying
dormant for years, helping pave the way for new vocational possibilities
in the sciences as well. The rise of the scientific journal, to take just one
example, is part of the transformation in how science was perceived in

this period. Here, too, changes intersected with the story of method. By
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radically increasing the amount of science being published, these jour-
nals contributed to science’s shift from content to method—ironically,
it seems, as a way of dealing with just how much content there now was.
Like the rise of “scientists,” this shift in scientific publishing heightened
the sense that something was needed to hold science together. The in-
crease in quantity made possible a qualitative shift in how science was
perceived.!”

The virtues associated with science were changing, too. Perhaps the
most prominent of these changes was the rise of what has been called
“mechanical objectivity,” meaning more or less the same thing we mean
by “objectivity” today. According to this new norm, scientific workers
had to suppress their identities in order to present nature as it “really
was.” Today we think of this as a core scientific ideal, but that was never
an inevitability. As Lorraine Daston and Peter Galison show in their
book Objectivity, the idea that scientists” identities were irrelevant, even
harmful, was very much a nineteenth-century notion. Both before and
since, features of those same identities—such as one’s ability to fill in
the gaps that nature left—deeply mattered for producing accurate sci-

entific accounts. As practices of observation and publication shifted, so



did the features of practitioners and the virtues they were supposed to
uphold. The rise of such norms has been accounted for in various ways,
but historians agree: many of the ideals we link to science today arose
amid or alongside debates over appropriate modes of thinking (and
teaching) in the nineteenth century. As evolutionary and experimental
vocabularies became intertwined, science’s virtues were “discovered” in
an adaptive procedure increasingly called method.'®

Americans and Britons were not alone in thinking about thinking, of
course. Nor was Peirce’s “age of methods"—the era examined in this
book—the only one in which science came in for special attention.
Methods were changing, and being scrutinized, in a wide variety of con-
texts, as they had been for some time. Discussions of a unique scientific
method stretch at least as far back as Aristotle, whose logical works were
later collected under the title Organon, or “instrument.” These texts, and
especially the Posterior Analytics, were so foundational that they were
often explicitly referenced in later methodological titles, including
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Francis Bacon’s Novum Organum in the seventeenth century and Wil-
liam Whewell's Novum Organum Renovatum in the nineteenth. The early
modern period, and especially what is often called “the Scientific Rev-
olution,” was a high-water mark for articulations of the experimental ap-
proach to thinking. As we will see, disputes over the use of hypotheses
in this period—especially in the work of Bacon and Isaac Newton—
became myth-making touchstones in the centuries that followed. De-
bates in later methodological moments were conducted in vocabularies
from earlier periods, even as their significance and definitions were con-
sciously being remade."”

In France and German-speaking central Europe, a mixture of anxiety
and hope about science—Ia science, Wissenschaft—differed from Britain
or the United States in the nineteenth century. The legacies of Enlight-
enment and Romantic ideals, of the revolutions of 1789 and 1848, gave
particular shape to a unity of “the sciences” in each context. In France,
for example, Auguste Comte’s hierarchy of les sciences embodied the En-
lightenment taxonomic fascination that had powered the vast Encyclo-
pédie in the previous century. While Comte’s impact was profound, his
Cours de Philosophie Positive had as many enemies as friends. Some

13



British figures, such as John Stuart Mill, were deeply shaped by encoun-
ters with Comte—but it was Mill’s rejection of Comte, rather than his
allegiance, that left the longest impression. Later in the century, some-
thing similar occurred with the French philosopher Henri Bergson. His
theory of “creative evolution” resembled the work of James and others,
but differences matter as much as their similarities. What motivated their
evolutionary accounts of mental life and the uses to which they put them
tell both convergent and divergent stories.*’

The same goes for German science, in which the organization of
thinking was stamped with cultural specificity even as it intersected with
research occurring elsewhere. “Science” is a notoriously poor translation
of the German Wissenschaft, which encompasses something broader
than is conveyed by the English term. Even in the nineteenth century
something was lost in translation, a problem that was compounded in
more specific terms like Naturwissenschaft (roughly, natural science) or

Naturforscher (even more roughly, scientist). Historians have shown how
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issues of translation like these were also always issues of political and cul-
tural authority, where the meaning and scope of science involved in-
tense national, regional, and even local stakes. Disputes over the lines
between learned and popular discourse, for example, or how scientific
collections were presented to the public, were crucial to definitional de-
bates. Thus, methodological disputes over whether the human sciences
were reducible to the natural sciences, or the Methodenstreit in late
nineteenth-century economics, were part of broader shifts and specific
to their time.*!

Every history has its own method, one rooted in the discipline’s con-
flicted relationship with science and its shifting standards of evidence
and argument, of proof and pluralism. This particular history is moti-
vated by a consideration of where it terminates: a five-step procedure,
distilled from a century of natural history and psychology, that was ce-
mented as “the scientific method” and is still taught to children today.
By returning to a time when science seemed natural to some, compa-
rable to problem solving in children and nonhuman animals, this book
recovers a new history of scientific authority and its application to human

affairs. Examining a network of scientific authors, disparate yet specific,



reveals how reflexive scientific thinking helped make the mind and its
processes seem natural. In the decades between Darwin’s translation of
an experimental idiom into an evolutionary theory and Dewey’s use of
that theory to buttress new approaches to experimentalism, we find a
kind of chaotic coherence, a patterned assembly of reference and

self-reflection.??

SITUATED LOOPING

The age of methods coincided with significant changes in the study of
human nature. Fields like psychology and anthropology were coalescing
around scientific efforts to describe the mind and society, bringing their
chosen methods under new scrutiny. This was in part because the claims
such fields were making—about how individual humans think and how

groups of humans work together—could be reflexively applied to them-
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selves. Science was becoming a way of thinking, a practice in which in-
dividuals and groups both took part. Psychological and anthropological
studies of embodied cognition were turned backward on themselves al-
most immediately, with experimental techniques and field observa-
tions subjected to experimental and observational analysis of their own.
The human sciences were not just oriented “out there,” to life beyond
the laboratory. They could be, and were, also targeted internally, re-
making the nature and the stakes of the scientific thinking being pur-
sued. The combined force of these developments—investment in the
scientific study of humans and turning that study on itself—helped make
science into a scientific object. The instrument that so many now trusted
to explain the natural world was subject to its own scrutiny, each advance
shifting the goalposts of scientific self-awareness. Appeals to science
were thus appeals to a moving target: any claim about how science
worked was self-referential and, potentially, self-reinforcing.*

Making sense of this recursive history means reckoning with scien-
tists’ dual role as both subjects and objects of scientific research. Psy-
chologists became not only a new class of experts on scientific thinking
in these years, but also models of that same thinking—and, by exten-

15



sion, of the human mind as a whole. This makes the story of nature’s
method a special example of what the philosopher Ian Hacking calls “the
looping effect of human kinds.” The idea is subtle but profound. Labeling
human behavior changes the very thing you are describing, because

humans react to labels. As a result, a feedback loop is generated:

To create new ways of classifying people is also to change how
we can think of ourselves, to change our sense of self-worth,
even how we remember our own past. This in turn generates a
looping effect, because people of the kind behave differently
and so are different. That is to say the kind changes, and so there
is new causal knowledge to be gained and perhaps, old causal

knowledge to be jettisoned.

The human sciences are special because their objects respond to the

practice of science. If you study the mind with psychology, you change
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the minds you study. Labeling them scientific, or pathological, creates
an immediate response as people react to those labels. The looping ini-
tiated by labeling in the human sciences is impossible to stop once it is
set in motion.**

The concept of looping effects has generally been applied to labels
like “schizophrenic,” but it works just as well to explain what happens
when scientific behavior is described in new ways. All such labels alter
what they claim to mark. In the case of scientific attention to method, it
just happens more rapidly: using a method to study something, and re-
thinking that method as you do, changes the conditions and meaning
of such studies as they happen. What your method is, how it works,
when and where you can use it—all are altered by thinking about sci-
ence in scientific terms. Looping effects occur at the nexus of mind and
matter, where how you talk about what you do and the actual doing of
it intersect. This makes them central to methodology in its fullest sense.
After all, if method is anything, it is a vocabulary for describing how
hidden activities of the scientific mind intersect with observable be-
havior. Its terms are how scientists tell one another what they have
done, how their ideas got tested by experience. Method is where mind



and matter meet. When it comes to how we think experimentally,
method is the name of the game; and when such thinking is itself sub-
jected to experimental attention, what we get is a special version of the
looping effect of human kinds.*

Intriguingly, this talk of “kinds” would have made a lot of sense to the
actors involved. Both the idea of kinds as general phenomena and their
application to science were introduced by one of the era’s central
figures—indeed, by the very man who coined the term “scientist.” His
name was William Whewell, and his famous terminological proposal
marked a foundational moment for the age of methods that followed.
Although the term “scientist” did not take off for almost a century, the
idea of such a name was symptomatic of ongoing changes in how sci-
ence was imagined as a single, unified entity. If Whewell is recalled today,
it is for the term he proposed. But how he proposed it is more mean-
ingful. Deciding how science worked and what made it special would

require, Whewell argued, a “science of science,” or the reflexive study
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North Whitehead counted this shift in science’s meaning as nothing less
than a turning point in Western history: “The greatest invention of the
nineteenth century was the invention of the method of invention. A new
method entered into life. In order to understand our epoch, we can ne-
glect all the details of change, such as railways, telegraphs, radios, spinning
machines, synthetic dyes. We must concentrate on the method in itself;
that is the real novelty, which has broken up the foundations of the old
civilization.” Whitehead’s work was part of a broader movement that has
been labeled “process philosophy,” a view of the world resonant with both
Hacking and Haraway as well as figures in the age of methods. Peirce was
an inspiration for Whitehead, as was Peirce’s friend James, who saw more
clearly than anyone else the promise of the mind as an instrument. “Theo-
ries thus become instruments,” he once wrote, “not answers to enigmas, in
which we can rest.” By the time of Whitehead’s reflection, science was both

product and process, a question and a way of answering it.*



Like any instrument, this approach to science as a way of thinking had
a politics of its own, one that stretched back from James and Dewey’s
progressive optimism, through what has come to be called social Dar-
winism, to the reformist attitudes of Darwin and those who inspired his
early work. In its broadest sense, it was a politics of gradual reform that
these figures and many others thought they recognized in the struggle
among animals as well as between ideas in their own minds. Casting sci-
entific thinking and its chosen objects in the same terms was part of
what bound these overlapping generations into a shared community of
discourse. Whether they saw it as a counterweight to other cultural
forces or as a delicate balancing act of its own, these thinkers framed sci-
ence as a stabilizing force for the individuals who pursued it. Their
projects, taken together or separately, reproduced an image of stable pro-
gress, an image that was achieved and defined by the mechanism they
increasingly saw in the natural world as well. But this equilibrium did
not come easily—it was dynamic for a reason. It required work. Just like
James’s instrumental theories, stability meant labor, not rest. In the age
of methods, balance—social, political, even scientific—was a verb.*

Now, identifying an alternative way of thinking about thinking—an
earlier moment in which it seemed possibly to portray science as simple
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and universal, natural and powerful—is not the same as celebrating that
view of science or taking it at face value. The idea of an evolution of
thinking strikes some as progressive, even promising; others find claims
to universality and progress to be off-base, even dangerous. That is how
politics works: agreements about definitions often mask deep ethical or
normative divisions. The politics of science as an evolutionary process
is no exception. From Darwin to Dewey, looping generated intense de-
bate and divergent programs. Education, war, retrenchment—scientific
method and its discontents laid bare many of the contradictions inherent
to reform liberalism. It can be easy, looking back, to let discussions of
openness paper over just how far science was, and is, from being truly
open. Making sense of appeals to universality and persistent failures to
live up to them requires both cognitive and political work. The narrow
foundations of scientific method’s sweeping claims, its political history
combined with its antipolitical rhetoric, is a paradox that needs un-
packing. One way of proceeding is by turning to the past.
Fascinatingly, this is just what many of the figures in the age of
methods did. History of science, an emerging genre in the 1830s, was

one place where appeals to balance were made early and often. Au-



thors of these new histories cast science as a savior for a world locked
in political struggle. Science, on their view, did not just reduce ten-
sions by counteracting bias (a role to which it is often reduced today).
To some, thinking scientifically meant leaning into its political nature,
taking those biases on board rather than denying they existed. This
was one way to embody equipoise: to incorporate competing im-
pulses rather than seek out a third way. In this sense, science was not
just a source of stability—it was a symbol of stability itself, repre-
senting the whole process rather than one side of it. This is how the
politics of method became the politics of equilibrium, how the cele-
bration of gradual change inflected science past and present. Part of
the broader appearance of what James Secord has called “works of
scientific reflection,” these authors turned science into an engine of
social stability, a single function that could operate at the level of the
individual and the group. Science was not an apolitical solution, a
value-free tool for getting past our differences. Instead, science was
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supposed to be political, subsuming all that was valuable in human
thinking and holding each participant to account.?!

The idea that science is political seems strange today. Those who style
themselves as defenders of science and its method often insist on its lack
of politics, against those who want to undermine it. It is precisely because
science is value-neutral that it is worth protecting, they have argued since
the Second World War. But this view of science as apolitical should give
us pause. Confusion over whether and how to defend science stems
partly from the conflation of politics and partisanship. In the nineteenth
century, however, it was easier to pry them apart. From the authors of
Darwin’s day to their self-proclaimed inheritors later in the century, the
inclusion of a range of political views within science was a real possibility.
These authors included not only British figures who very literally inher-
ited this commitment, but also the American progressives who around
1900 trumpeted the potential of science as an agent of social improve-
ment. What tied these movements together, beyond the shared commit-
ments they avowed, was a goal to use science to secure both mental and
social stability. To different degrees, they recast science as political but
nonpartisan—as a balance predicated on hearing from all sides.*?



Reform of mind and method was not conducted in a vacaum. Much
like attempts to change political institutions in the same period, reflec-
tions on scientific method were spurred by a range of transformations
at home and abroad. As we will see, social and political issues shaped
views on who was capable of such reasoning and on how it would be
best to wield it. In the age of methods, science continued to be identi-
fied with traits that cut along lines of gender and class. Increasingly, its
ideal method was identified as peculiarly British. The immediate impetus
for much of this work was a sense of crisis rooted in unflattering self-
reflection by British men of science. Responding to the widespread idea
that science in Great Britain had fallen behind, a range of authors pro-
posed a new approach to scientific thinking as a matter of national pride.
The first step was to decide how, exactly, science worked—what was es-
sential to it and how that essence could be exported. The scientific
study of science was supposed to jumpstart a modern era, an age of

methods. And so, it is to those efforts that we now turn.



	00a
	00b
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37

