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[   P R E FA C E  ]

This book is a revised version of the Gifford Lectures, delivered at the Uni-
versity of Edinburgh in February 2011. The lectures sought to address the 
history of two overlapping sets of concerns—those to do with the nature of 
the physical universe and its operations, and those that concern the goals 
of human existence and the source of our moral values. We now tend to 
think of these questions as belonging to the distinct domains of science 
and religion. When we look to the past, however, we see that the bound-
aries of these two domains have been understood very differently and that 
questions concerning ultimate human meaning and value were rarely di-
vorced from understandings of the nature of the universe. In one sense, 
then, this book is about the history of science and religion in the West. But 
it would be more accurate to say that it seeks to describe how it is that we 
have come to understand the world in terms of these distinct categories 
“science” and “religion”—how, in other words, we have come to separate 
the domain of material facts from the realm of moral and religious values.

This subject matter brings with it two particular challenges. The first 
should be more or less immediately apparent. This book cannot be a 
straightforward history of the relations between science and religion, 
since my argument is that these two ideas, as they are presently under-
stood, are relatively recent conceptions that emerged in the West over the 
course of the past three hundred years. What I have sought to do, then, 
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is to examine past activities that we have typically thought of in those 
terms, or have regarded as leading to them. A significant part of this exer-
cise will be a consideration of the fortunes of the Latin terms scientia and 
religio. These two notions both begin as inner qualities of the individual—
“virtues,” if you will—before becoming concrete and abstract entities that 
are understood primarily in terms of doctrines and practices. This process 
of objectification is the precondition for a relationship between science 
and religion. In addition to a consideration of the Latin terms from which 
our modern English words “science” and “religion” derive, we shall also 
trace changing constellations of other conceptions that are genealogically 
related to our modern ideas of science and religion. They include “phi-
losophy,” “natural philosophy,” “theology,” “belief,” and “doctrine,” all of 
which had meanings for past historical actors that are quite unfamiliar to 
us today. One of my suggestions will be that there is a danger of systemati-
cally misconstruing past activities if we mistakenly assume the stability of 
meaning of these expressions.

A second challenge concerns the historical range of this book, which 
begins with classical Greece and early Christianity, and extends into the 
late nineteenth century. This may seem rather ambitious, particularly 
in light of a trend in the academy toward tight historical specialization. 
But this scope is necessary, in part because I am seeking to call into ques-
tion common narratives about the trajectory of science that mirror this 
scale, beginning with its birth among the ancient Greeks, its decline in the 
Christian Middle Ages, its revival with the scientific revolution, and final 
triumph with the professionalization of science in the nineteenth century. 
It is also relevant that as a historical religion, modern Christianity still 
measures itself against its earliest forms, and this warrants paying atten-
tion to the early Christian era. That said, I have not attempted to provide 
a comprehensive history of the manifold ways in which, in the West, the 
study of the natural world was related to broader philosophical and reli-
gious concerns. Rather I have tried to “drill down” into particular histori-
cal moments, before moving on to conduct similar exercises for later his-
torical periods. This comparative sampling approach will inevitably leave 
out some important parts of the story, but it does enable us to take stock 
of relevant notions at various points in history and make an assessment of 
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the changes they have undergone. These gaps in the narrative also make 
it difficult to specify causes for all of the transitions that are identified, 
and in any case questions of historical causation are notoriously difficult. 
Nevertheless I will offer some suggestions about why what I consider to be 
the key transitions happen when they do.

The book is the culmination of a number of projects that I have been 
working on over the past twenty years, beginning with my early researches 
into our Western notion “religion” and taking in more recent work on the 
identity of philosophy and science in different historical periods and on 
the historical relations between science and religion. I will repeat versions 
of some arguments that I have advanced before, but the book offers what 
I believe is an entirely new perspective on these issues, particularly in its 
attempt to more closely relate the history of moral philosophy to the his-
tory of science. In relation to the lectures as delivered, while I have made 
significant revisions and additions, the six chapters of the book match 
the content of the six original lectures (in some cases more closely than 
in others). The first chapter offers a compressed overview of the general 
argument, and subsequent chapters fill out the details. I have also added 
scholarly apparatus in the form of fairly substantial endnotes for those 
interested in following up sources or who wish to pursue individual points 
in a little more detail. The notes will enable me to keep more arcane dis-
cussions out of the text and maintain at least some of the style of the oral 
presentations. In keeping with the original tone of the lectures on which 
this book is based, I have tried simply to tell the story, and have refrained 
(or at least have attempted to refrain) from intruding more recondite theo-
retical reflections into the narrative. That said, I have added a short epi-
logue in which I offer some brief remarks on theoretical matters along 
with observations on how my account relates to other discussions of the 
history of Western modernity.
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[   A  N O T E  O N  T H E  G R A P H S  ]

Figure 3 is based on word searches in the Early English Books Online Text 
Creation Partnership.1 Graphs of word searches covering the later modern 
period (figures 6, 9, 11–14) are based on Google Ngram viewer searches.2 
This technology, released in 2011, enables word-frequency searches in 
those texts currently in the Google Books database. The scale on the y axes 
is the percentage of titles in which the term occurs. The data are not en-
tirely reliable, since the publication dates of some texts in the database 
have been incorrectly recorded. To the extent that it was possible, I have 
checked publication dates, particularly for earlier works, and have used 
the data to create bar graphs. I should add that I have used the graphs 
mostly for illustrative purposes, to confirm conclusions already estab-
lished by other means.





1

[ 1 ]

The Territories of Science and Religion

How ridiculous are the boundaries of mortals!

—Seneca, Natural Questions1

The ideas entertained of God by wicked men must be bad, and 

those of good men most excellent.

—Clement of Alexandria, Stromata2

Maps and Territories

If a historian were to contend that he or she had discovered evidence of 
a hitherto unknown war that had broken out in the year 1600 between 
Israel and Egypt, this claim would be treated with some skepticism. The 
refutation of this claim would involve simply pointing out that the states 
of Israel and Egypt did not exist in the early modern period, and that what-
ever conflicts might have been raging at this time could not on any rea-
sonable interpretation be accurately described as involving a war between 
Israel and Egypt. Neither would skeptical historians be impressed if their 
colleague produced medieval maps that indicated the existence of such 
places as Jerusalem and Alexandria, and included the various topographi-
cal features—rivers, deserts, mountains, plains, coastlines—that we cur-
rently might include in any description of the modern states of Israel 
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and Egypt (see figure 1). At issue here would be not whether the relevant 
geographical territory existed then, but whether there were comparable 
boundaries and self-conscious national identities. Denial of the existence 
of a sixteenth-century Israel does not entail a denial of the existence of 
the territory that currently comprises that nation, but rather a denial that 
the territory was then viewed in a particular light, as something circum-
scribed by a set of boundaries and informed by particular ideals of nation-
hood.3 During this period the territories of what we now know as Israel and 
Egypt were part of the same thing, namely, the Ottoman Empire. The idea 
of a medieval Israel and a medieval Egypt could only come about through 
the mistaken application of our present maps onto past territories.

My suggestion is that something similar is true for the entities “sci-

Figure 1. Abraham Ortelius’s map of the Ottoman Empire, from the Theatrum Orbis 
Terrarum (1570).
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ence” and “religion,” and more specifically, that many claims about puta-
tive historical relationships are confused for much the same reason as 
claims about a sixteenth-century conflict between Israel and Egypt: that 
is to say, they involve the distorting projection of our present conceptual 
maps back onto the intellectual territories of the past. So familiar are the 
concepts “science” and “religion,” and so central to Western culture have 
been the activities and achievements that are usually labeled “religious” 
and “scientific,” that it is natural to assume that they have been enduring 
features of the cultural landscape of the West. But this view is mistaken. 
To be sure, it is true that in the West from the sixth century BC attempts 
were made to describe the world systematically, to understand the funda-
mental principles behind natural phenomena, and to provide naturalistic 
accounts of the causes operating in the cosmos. Yet, as we shall see, these 
past practices bear only a remote resemblance to modern science. It is also 
true that almost from the beginning of recorded history many societies 
have engaged in acts of worship, set aside sacred spaces and times, and 
entertained beliefs about transcendental realities and proper conduct. 
But it is only in recent times that these beliefs and activities have been 
bounded by a common notion “religion,” and have been set apart from the 
“nonreligious” or secular domains of human existence.

In pointing out that “science” and “religion” are concepts of relatively 
recent coinage, I intend to do more than make a historical claim about the 
anachronistic application of modern concepts to past eras. What I have 
in mind is not only to set out the story of how these categories “science” 
and “religion” emerge in Western consciousness, but also to show how the 
manner of their emergence can provide crucial insights into their present 
relations. In much the same way that we can make sense of certain con-
temporary international conflicts by attending to the historical processes 
through which national boundaries were carved out of a geographical ter-
ritory, so too, with the respective territories of religion and the natural sci-
ences. Just as the borders of nation-states are often more a consequence 
of imperial ambitions, political expedience, and historical contingencies 
than of a conscious attending to more “natural” fault lines of geography, 
culture, and ethnicity—think in this context of the borders of the modern 
state of Israel—so the compartmentalization of modern Western culture 
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that gave rise to these distinct notions “science” and “religion” resulted not 
from a rational or dispassionate consideration of how to divide cultural 
life along natural fracture lines, but to a significant degree has been to 
do with political power—broadly conceived—and the accidents of history.

The Joints of Nature

Another way of thinking about these two concepts is to consider an analogy 
with what philosophers call “natural kinds.” The label “natural kind” is ap-
plied to natural groupings of things, the identity of which is natural in the 
sense that it does not depend on human beings. The sciences of chemistry 
and zoology, for example, seek to identify such kinds. Chemical elements 
and compounds are good examples of natural kinds—water, carbon, and 
hydrocarbons, for example. Occasionally, our everyday concepts, our ideas 
of what things go together do not map very well onto true natural kinds. 
We all know what jade is, for example. This lustrous, green, semiprecious 
stone would seem like a good candidate for being a natural kind. But as 
it turns out, there are two chemically distinct substances that are called 
“jade”—jadeite and nephrite.4 One is a silicate of sodium and aluminum; 
the other a silicate of lime and magnesia. Once microstructure is taken 
into consideration, it becomes clear that jade is not a natural kind, be-
cause it is actually two different kinds of natural thing. My argument with 
regard to the categories “religion” and “science” is that to some degree we 
are mistaken in thinking that they are analogous to natural kinds, because 
despite the apparent similarities among those things that we call religions 
and the things that we call sciences, in fact the concepts and the way we 
deploy them masks important empirical differences.

In the case of jade, the assumption that there is a single unitary entity 
can be dispelled by careful measurement of some less obvious properties. 
The two minerals have slightly different specific gravities, refractive in-
dices, and hardnesses. Infrared spectrographic analysis will also reveal 
their different chemical makeup. In the case of religion, my suggestion is 
that in addition to careful examination of the empirical characteristics of 
the so-called religions—which already brings to light an enormous and 
possibly irreconcilable diversity—their history is also revealing. Another 
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instance of apparent kinds reinforces the point. Superficially, whales look 
like fish, and bats like birds, and folk taxonomies tend to group them 
together. Careful examination of the internal structures will reveal a dif-
ferent pattern of affinities, but so would the evolutionary history of these 
creatures, assuming that the latter could be established. The family histo-
ries of these groups would make it apparent that whales and bats should 
both properly be classified with the mammals. Similar considerations 
apply to both “religion” and “science,” and we can reconstruct the history 
of these ideas with much greater precision than we can establish the phy-
logeny of biological taxa. What the history of the categories will show is 
how disparate, or at least significantly distinct, activities have come to be 
classified together. In the case of science, “natural history” and “natural 
philosophy” came together under the rubric “science” for the first time in 
the nineteenth century. These activities had involved quite different ap-
proaches to the study of nature and arguably their modern descendents—
biology and physics—still exhibit the vestiges of their genealogical past. 
Thus, just as our use of the single word “jade” disguises the different com-
position of the two kinds that now bear that label, so the use of “science” 
for both historical sciences such as geology and evolutionary biology and 
physical sciences such as chemistry and physics tends to mask fundamen-
tal differences. These differences will necessarily complicate any global 
claims about the entities “science” and “religion” and their imagined re-
lationship.

What follows from these considerations is that we distort the past if 
we uncritically apply our modern categories to past activities that would 
have been conceptualized by those who engaged in them in a quite differ-
ent way. We should not use our present maps to understand their territory. 
We should not assume natural kinds where there are none. This means 
that the idea of a perennial conflict between science and religion must 
be false, just as claims about an early modern conflict between Israel and 
Egypt must be false. And this will be equally true for any claimed rela-
tionship between science and religion before the modern period. In addi-
tion we can say that contemporary “science-religion” relations, however 
construed (that is to say, whether positively or negatively), are to a large 
degree determined by the historical conditions under which disciplinary 
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boundaries originated and developed over time. To advert once again to 
the map-territory analogy, we can ask whether the conceptual maps that 
we currently rely on to navigate through our cultural terrain are, to use 
the ugly but apt phrase, “fit for purpose.” Thus, the question of the ori-
gins of boundaries can move beyond description and understanding to a 
critical inquiry into the appropriateness of how current conceptual maps 
divide territory. Good concepts, to use Plato’s vivid image, carve nature at 
the joints (rather than, as he went on to say, dismembering it like a clumsy 
butcher).5 Part of the burden of this book, then, is to ask whether these 
particular ways of dividing aspects of contemporary Western culture—
“science” and “religion”—are helpful ones. In addressing this question I 
hope to show that “science” and “religion” are not self-evident or natural 
ways of dividing up cultural territory, that history shows this to be the case 
(as indeed does present consideration of cultures other than our own), 
and that persisting with these categories in an uncritical fashion can not 
only generate unhelpful conflict between science and religion, but can 
also disguise what perhaps ought to be legitimate sources of tension be-
tween the ways of faith and the formal study of nature. In short, this proj-
ect attempts to set out a historical cartography of the categories “religion” 
and “science”—arguably the two cultural categories most important for an 
understanding of the nature of modernity and its legacy—with a view to 
casting light on their present relationship.

All of this implies that there is something not quite right with how 
we presently think about the relationship between science and reli-
gion, whether we think of it in terms of conflict or congruence, or even 
if we think that they do not have much to do with each other. Not only 
is too much of our present discussion uninformed by relevant historical 
considerations—imagine a comparable analysis of tensions in the Middle 
East that made no reference to history—but it is also often oblivious to the 
problematic nature of the categories in question. Much contemporary dis-
cussion about science and religion assumes that there are discrete human 
activities, “science” and “religion,” which have had some unitary and en-
during essence that persists over time. That this is not the case, I hope to 
illustrate in a number of ways, one of which involves closely attending to 
the history of the relevant terms.
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In the remaining sections of this chapter I will make some rather cur-
sory and compressed remarks about the history of the terms “religion” and 
“science” (or at least of their Latin equivalents). More extended treatments 
will come in the chapters that follow, but for now I am seeking simply to 
establish a basic case for the importance of reconsidering our historical 
understanding of these two concepts.

The History of “Religion”

In the section of his monumental Summa theologiae that is devoted to a 
discussion of the virtues of justice and prudence, the thirteenth-century 
Dominican priest Thomas Aquinas (1225–74) investigates, in his charac-
teristically methodical and insightful way, the nature of religion. Along 
with North African Church Father Augustine of Hippo (354–430), Aqui-
nas is probably the most influential Christian writer outside of the bib-
lical authors. From the outset it is clear that for Aquinas religion (religio) 
is a virtue—not, incidentally, one of the preeminent theological virtues, 
but nonetheless an important moral virtue related to justice.6 He ex-
plains that in its primary sense religio refers to interior acts of devotion 
and prayer, and that this interior dimension is more important than any 
outward expressions of this virtue. Aquinas acknowledges that a range 
of outward behaviors are associated with religio—vows, tithes, offerings, 
and so on—but he regards these as secondary. As I think is immediately 
obvious, this notion of religion is rather different from the one with which 
we are now familiar. There is no sense in which religio refers to systems of 
propositional beliefs, and no sense of different religions (plural).7 Between 
Thomas’s time and our own, religio has been transformed from a human 
virtue into a generic something, typically constituted by sets of beliefs and 
practices. It has also become the most common way of characterizing atti-
tudes, beliefs, and practices concerned with the sacred or supernatural.

Aquinas’s understanding of religio was by no means peculiar to him. 
Before the seventeenth century, the word “religion” and its cognates were 
used relatively infrequently. Equivalents of the term are virtually nonexis-
tent in the canonical documents of the Western religions—the Hebrew 
Bible, the New Testament, and the Qur’an. When the term was used in the 
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premodern West, it did not refer to discrete sets of beliefs and practices, 
but rather to something more like “inner piety,” as we have seen in the 
case of Aquinas, or “worship.” As a virtue associated with justice, more-
over, religio was understood on the Aristotelian model of the virtues as 
the ideal middle point between two extremes—in this case, irreligion and 
superstition.8

The vocabulary of “true religion” that we encounter in the writings of 
some of the Church Fathers offers an instructive example. “The true reli-
gion” is suggestive of a system of beliefs that is distinguished from other 
such systems that are false. But careful examination of the content of these 
expressions reveals that early discussions about true and false religion 
were typically concerned not with belief, but rather worship and whether 
or not worship is properly directed. Tertullian (ca. 160–ca. 220) was the 
first Christian thinker to produce substantial writings in Latin and was 
also probably the first to use the expression “true religion.” But in describ-
ing Christianity as “true religion of the true god,” he is referring to genu-
ine worship directed toward a real (rather than fictitious) God.9 Another 
erudite North African Christian writer, Lactantius (ca. 240–ca. 320), gives 
the first book of his Divine Institutes the title “De Falsa Religione.” Again, 
however, his purpose is not to demonstrate the falsity of pagan beliefs, but 
to show that “the religious ceremonies of the [pagan] gods are false,” which 
is just to say that the objects of pagan worship are false gods. His positive 
project, an account of true religion, was “to teach in what manner or by 
what sacrifice God must be worshipped.” Such rightly directed worship 
was for Lactantius “the duty of man, and in that one object the sum of all 
things and the whole course of a happy life consists.”10

Jerome’s choice of religio for his translation of the relatively uncom-
mon Greek thrēskeia in James 1:27 similarly associates the word with cult 
and worship. In the English of the King James version the verse is ren-
dered: “Pure and undefiled religion [thrēskeia] before God the Father is 
this, To visit the fatherless and widows in their affliction, and to keep 
himself unspotted from the world.”11 The import of this passage is that 
the “religion” of the Christians is a form of worship that consists in chari-
table acts rather than rituals. Here the contrast is between religion that 
is “vain” (vana) and that which is “pure and undefiled” (religio munda et 
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inmaculata).12 In the Middle Ages this came to be regarded as equivalent 
to a distinction between true and false religion. The twelfth-century Dis‑
tinctiones Abel of Peter the Chanter (d. 1197), one of the most prominent 
of the twelfth-century theologians at the University of Paris, makes direct 
reference to the passage from James, distinguishing religion that is pure 
and true (munda et vera) from that which is vain and false (vana et falsa).13 
His pupil, the scholastic Radulfus Ardens, also spoke of “true religion” in 
this context, concluding that it consists in “the fear and love of God, and 
the keeping of his commandments.”14 Here again there is no sense of true 
and false doctrinal content.

Perhaps the most conspicuous use of the expression “true religion” 
among the Church Fathers came in the title of De vera religion (On True 
Religion), written by the great doctor of the Latin Church, Augustine of 
Hippo. In this early work Augustine follows Tertullian and Lactantius in 
describing true religion as rightly directed worship. As he was to relate 
in the Retractions: “I argued at great length and in many ways that true 
religion means the worship of the one true God.”15 It will come as no sur-
prise that Augustine here suggests that “true religion is found only in the 
Catholic Church.”16 But intriguingly when writing the Retractions he was 
to state that while Christian religion is a form of true religion, it is not to 
be identified as the true religion. This, he reasoned, was because true reli-
gion had existed since the beginning of history and hence before the in-
ception of Christianity.17 Augustine addressed the issue of true and false 
religion again in a short work, Six Questions in Answer to the Pagans, written 
between 406 and 412 and appended to a letter sent to Deogratius, a priest 
at Carthage. Here he rehearses the familiar stance that true and false reli-
gion relates to the object of worship: “What the true religion reprehends 
in the superstitious practices of the pagans is that sacrifice is offered to 
false gods and wicked demons.”18 But again he goes on to explain that di-
verse cultic forms might all be legitimate expressions of true religion, and 
that the outward forms of true religion might vary in different times and 
places: “it makes no difference that people worship with different cere-
monies in accord with the different requirements of times and places, if 
what is worshipped is holy.” A variety of different cultural forms of wor-
ship might thus be motivated by a common underlying “religion”: “differ-
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ent rites are celebrated in different peoples bound together by one and the 
same religion.”19 If true religion could exist outside the established forms 
of Catholic worship, conversely, some of those who exhibited the outward 
forms of Catholic religion might lack “the invisible and spiritual virtue of 
religion.”20

This general understanding of religion as an inner disposition persisted 
into the Renaissance. The humanist philosopher and Platonist Marsilio 
Ficino (1433–99) thus writes of “christian religion,” which is evidenced in 
lives oriented toward truth and goodness. “All religion,” he wrote, in tones 
reminiscent of Augustine, “has something good in it; as long as it is di-
rected towards God, the creator of all things, it is true Christian religion.”21 
What Ficino seems to have in mind here is the idea that Christian reli-
gion is a Christlike piety, with “Christian” referring to the person of Christ, 
rather than to a system of religion—“the Christian religion.” Augustine’s 
suggestion that true and false religion might be displayed by Christians 
was also reprised by the Protestant Reformer Ulrich Zwingli, who wrote in 
1525 of “true and false religion as displayed by Christians.”22

It is worth mentioning at this point that, unlike English, Latin has no 
articles—no “a” or “the.” Accordingly, when rendering expressions such 
as “vera religio” or “christiana religio” into English, translators had to de-
cide on the basis of context whether to add an article or not. As we have 
seen, such decisions can make a crucial difference, for the connotations 
of “true religion” and “christian religion” are rather different from those 
of “the true religion” and “the Christian religion.” The former can mean 
something like “genuine piety” and “Christlike piety” and are thus consis-
tent with the idea of religion as an interior quality. Addition of the definite 
article, however, is suggestive of a system of belief. The translation history 
of Protestant Reformer John Calvin’s classic Institutio Christianae Religionis 
(1536) gives a good indication both of the importance of the definite article 
and of changing understandings of religion in the seventeenth century. 
Calvin’s work was intended as a manual for the inculcation of Christian 
piety, although this fact is disguised by the modern practice of rendering 
the title in English as The Institutes of the Christian Religion. The title page 
of the first English edition by Thomas Norton bears the more faithful “The 
Institution of Christian Religion” (1561).23 The definite article is placed be-
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fore “Christian” in the 1762 Glasgow edition: “The Institution of the Chris-
tian Religion.” And the now familiar “Institutes” appears for the first time 
in John Allen’s 1813 edition: “The Institutes of the Christian Religion.” The 
modern rendering is suggestive of an entity “the Christian religion” that 
is constituted by its propositional contents—“the institutes.” These con-
notations were completely absent from the original title. Calvin himself 
confirms this by declaring in the preface his intention “to furnish a kind 
of rudiments, by which those who feel some interest in religion might be 
trained to true godliness.”24

With the increasing frequency of the expressions “religion” and “the 
religions” from the sixteenth century onward we witness the beginning of 
the objectification of what was once an interior disposition. Whereas for 
Aquinas it was the “interior” acts of religion that held primacy, the bal-
ance now shifted decisively in favor of the exterior. This was a significant 
new development, the making of religion into a systematic and generic 
entity.25 The appearance of this new conception of religion was a precon-
dition for a relationship between science and religion. While the causes 
of this objectification are various, the Protestant Reformation and the rise 
of experimental natural philosophy were key factors, as we shall see in 
chapter 4.

The History of “Science”

It is instructive at this point to return to Thomas Aquinas, because when 
we consider what he has to say on the notion of science (scientia) we find 
an intriguing parallel to his remarks on religio. In an extended treatment of 
the virtues in the Summa theologiae, Aquinas observes that science (scien‑
tia) is a habit of mind or an “intellectual virtue.”26 The parallel with religio, 
then, lies in the fact that we are now used to thinking of both religion and 
science as systems of beliefs and practices, rather than conceiving of them 
primarily as personal qualities. And for us today the question of their re-
lationship is largely determined by their respective doctrinal content and 
the methods through which that content is arrived at. For Aquinas, how-
ever, both religio and scientia were, in the first place, personal attributes.

We are also accustomed to think of virtues as belonging entirely within 
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the sphere of morality. But again, for Aquinas, a virtue is understood more 
generally as a “habit” that perfects the powers that individuals possess.27 
This conviction—that human beings have natural powers that move them 
toward particular ends—was related to a general approach associated 
with the Greek philosopher Aristotle (384–322 BC), who had taught that 
all natural things are moved by intrinsic tendencies toward certain goals 
(telē). For Aristotle, this teleological movement was directed to the perfec-
tion of the entity, or to the perfection of the species to which it belonged.28 
As it turns out, one of the natural tendencies of human beings was a move-
ment toward knowledge. As Aristotle famously wrote in the opening lines 
of the Metaphysics, “all men by nature desire to know.”29 In this scheme of 
things, our intellectual powers are naturally directed toward the end of 
knowledge, and they are assisted in their movement toward knowledge 
by acquired intellectual virtues.

One of the great revolutions of Western thought took place in the 
twelfth and thirteenth centuries, when much Greek learning, including 
the work of Aristotle, was rediscovered. Aquinas played a pivotal role in 
this recovery of ancient wisdom, making Aristotle one of his chief con-
versation partners. He was by no means a slavish adherent of Aristote-
lian doctrines, but nonetheless accepted the Greek philosopher’s premise 
that the intellectual virtues perfect our intellectual powers. Aquinas iden-
tified three such virtues—understanding (intellectus), science (scientia), 
and wisdom (sapientia).30 Briefly, understanding was to do with grasping 
first principles, science with the derivation of truths from those first prin-
ciples, and wisdom with the grasp of the highest causes, including the first 
cause, God.31 To make progress in science, then, was not to add to a body 
of systematic knowledge about the world, but was to become more adept 
at drawing “scientific” conclusions from general premises. “Science” thus 
understood was a mental habit that was gradually acquired through the 
rehearsal of logical demonstrations. In Thomas’s words: “science can in-
crease in itself by addition; thus when anyone learns several conclusions 
of geometry, the same specific habit of science increases in that man.”32

These connotations of scientia were well known in the Renaissance and 
persisted until at least the end of the seventeenth century. The English 
physician John Securis wrote in 1566 that “science is a habit” and “a dis-
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position to do any thing confirmed and had by long study, exercise, and 
use.”33 Scientia is subsequently defined in Thomas Holyoake’s Dictionary 
(1676) as, properly speaking, the act of the knower, and, secondarily, the 
thing known. This entry also stresses the classical and scholastic idea of 
science as “a habit of knowledge got by demonstration.”34 French philoso-
pher René Descartes (1596–1650) retained some of these generic, cog-
nitive connotations when he defined scientia as “the skill to solve every 
problem.”35

Yet, according to Aquinas, scientia, like the other intellectual virtues, 
was not solely concerned with rational and speculative considerations. In 
a significant departure from Aristotle, who had set out the basic ratio-
nale for an ethics based on virtue, Aquinas sought to integrate the intel-
lectual virtues into a framework that included the supernatural virtues 
(faith, hope, and charity), “the seven gifts of the spirit,” and the nine “fruits 
of the spirit.”36 While the various relations are complicated, particularly 
when beatitudes and vices are added to the equation, the upshot of it all 
is a considerable overlap of the intellectual and moral spheres. As phi-
losopher Eleonore Stump has written, for Aquinas “all true excellence of 
intellect—wisdom, understanding and scientia—is possible only in con-
nection with moral excellence as well.” By the same token, on Aquinas’s 
understanding, moral transgressions will have negative consequences for 
the capacity of the intellect to render correct judgments: “Carnal vices re-
sult in a certain culpable ignorance and mental dullness; and these in turn 
get in the way of understanding and scientia.”37 Scientia, then, was not only 
a personal quality, but also one that had a significant moral component.

The parallels between the virtues of religio and scientia, it must be con-
ceded, are by no means exact. While in the Middle Ages there were no 
plural religions (or at least no plural religions understood as discrete sets 
of doctrines), there were undeniably sciences (scientiae), thought of as dis-
tinct and systematic bodies of knowledge.38 The intellectual virtue scien‑
tia thus bore a particular relation to formal knowledge. On a strict defi-
nition, and following a standard reading of Aristotle’s Posterior Analytics, 
a body of knowledge was regarded as scientific in the event that it had 
been arrived at through a process of logical demonstration.39 But in prac-
tice the label “science” was extended to many forms of knowledge. The 
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canonical divisions of knowledge in the Middle Ages—what we now know 
as the seven “liberal arts” (grammar, logic, rhetoric, arithmetic, astron-
omy, music, geometry)—were then known as the liberal sciences.40 The 
other common way of dividing intellectual territory derived from Aris-
totle’s classification of theoretical or speculative philosophy. In his dis-
cussion of the division and methods of the sciences, Aquinas noted that 
the standard classification of the seven liberal sciences did not include 
the Aristotelian disciplines of natural philosophy, mathematics, and the-
ology. Accordingly, he argued that the label “science” should be given to 
these activities, too.41 Robert Kilwardby (ca. 1215–79), successively regent 
at the University of Oxford and archbishop of Canterbury, extended the 
label even further in his work on the origin of the sciences, identifying 
forty distinct scientiae.42

The English word “science” had similar connotations. As was the case 
with the Latin scientia, the English term commonly referred to the subjects 
making up the seven liberal arts. In catalogs of English books published 
between 1475 and 1700 we encounter the natural and moral sciences, 
the sciences of physick (medicine), of surgery, of logic and mathemat-
ics. Broader applications of the term include accounting, architecture, 
geography, sailing, surveying, defense, music, and pleading in court. Less 
familiarly, we also encounter works on the science of angels, the science 
of flattery, and in one notable instance, the science of drinking, drolly des-
ignated by the author the “eighth liberal science.”43 At nineteenth-century 
Oxford “science” still referred to elements of the philosophy curriculum.44 
The idiosyncrasies of English usage at the University of Oxford notwith-
standing, the now familiar meaning of the English expression dates from 
the nineteenth century, when “science” began to refer almost exclusively 
to the natural and physical sciences.

Returning to the comparison with medieval religio, what we can say is 
that in the Middle Ages both notions have a significant interior dimen-
sion, and that what happens in the early modern period is that the balance 
between the interior and exterior begins to tip in favor of the latter. Over 
the course of the sixteenth and seventeenth centuries we will witness the 
beginning of a process in which the idea of religion and science as virtues 
or habits of mind begins to be overshadowed by the modern, systematic 
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entities “science” and “religion.” In the case of scientia, then, the interior 
qualities that characterized the intellectual virtue of scientia are trans-
ferred to methods and doctrines. The entry for “science” in the 1771 En‑
cyclopaedia Britannica thus reads, in its entirety: “SCIENCE, in philosophy, 
denotes any doctrine, deduced from self-evident and certain principles, by 
a regular demonstration.”45 The logical rigor that had once been primarily 
a personal characteristic now resides primarily in the corresponding body 
of knowledge.

The other significant difference between the virtues of religio and scien‑ 
tia lies in the relation of the interior and exterior elements. In the case 
of religio, the acts of worship are secondary in the sense that they are 
motivated by an inner piety. In the case of scientia, it is the rehearsal of 
the processes of demonstration that strengthens the relevant mental 
habit. Crucially, because the primary goal is the augmentation of men-
tal habits, gained through familiarity with systematic bodies of knowl-
edge (“the sciences”), the emphasis was less on the production of scientific 
knowledge than on the rehearsal of the scientific knowledge that already 
existed. Again, as noted earlier, this was because the “growth” of science 
was understood as taking place within the mind of the individual. In the 
present, of course, whatever vestiges of the scientific habitus remain in the 
mind of the modern scientist are directed toward the production of new 
scientific knowledge. In so far as they exist at all—and for the most part 
they have been projected outward onto experimental protocols—they are 
a means and not the end. Overstating the matter somewhat, in the Middle 
Ages scientific knowledge was an instrument for the inculcation of scien-
tific habits of mind; now scientific habits of mind are cultivated primarily 
as an instrument for the production of scientific knowledge.

The atrophy of the virtues of scientia and religio, and the increasing em-
phasis on their exterior manifestations in the sixteenth and seventeenth 
centuries, will be discussed in more detail in chapter 4. But looking ahead 
we can say that in the physical realm virtues and powers were removed 
from natural objects and replaced by a notion of external law. The order 
of things will now be understood in terms of laws of nature—a concep-
tion that makes its first appearance in the seventeenth century—and 
these laws will take the place of those inherent tendencies within things 
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that strive for their perfection. In the moral sphere, a similar develop-
ment takes place, and human virtues will be subordinated to an idea of 
divinely imposed laws—in this instance, moral laws. The virtues—moral 
and intellectual—will be understood in terms of their capacity to produce 
the relevant behaviors or bodies of knowledge. What drives both of these 
shifts is the rejection of an Aristotelian and scholastic teleology, and the 
subsequent demise of the classical understanding of virtue will underpin 
the early modern transformation of the ideas of scientia and religio.

Science and Religion?

It should by now be clear that the question of the relationship between 
science (scientia) and religion (religio) in the Middle Ages was very differ-
ent from the modern question of the relationship between science and 
religion. Were the question put to Thomas Aquinas, he may have said 
something like this: Science is an intellectual habit; religion, like the 
other virtues, is a moral habit.46 There would then have been no question 
of conflict or agreement between science and religion because they were 
not the kinds of things that admitted those sorts of relations. When the 
question is posed in our own era, very different answers are forthcom-
ing, for the issue of science and religion is now generally assumed to be 
about specific knowledge claims or, less often, about the respective pro-
cesses by which knowledge is generated in these two enterprises. Between 
Thomas’s time and our own, religio has been transformed from a human 
virtue into a generic something typically constituted by sets of beliefs and 
practices. Scientia has followed a similar course, for although it had always 
referred both to a form of knowledge and a habit of mind, the interior di-
mension has now almost entirely disappeared. During the sixteenth and 
seventeenth centuries, both religion and science were literally turned in-
side out.

Admittedly, there would have been another way of posing this question 
in the Middle Ages. In focusing on religio and scientia I have considered the 
two concepts that are the closest linguistically to our modern “religion” and 
“science.” But there may be other ancient and medieval precedents of our 
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modern notions “religion” and “science,” that have less obvious linguistic 
connections.47 It might be argued, for example, that two other systematic 
activities lie more squarely in the genealogical ancestry of our two objects 
of interest, and they are theology and natural philosophy. A better way to 
frame the central question, it could then be suggested, would be to inquire 
about theology (which looks very much like a body of religious knowledge 
expressed propositionally) and natural philosophy (which was the name 
given to the systematic study of nature up until the modern period), and 
their relationship.48

There is no doubt that these two notions are directly relevant to our dis-
cussion, but I have avoided mention of them up until now, first, because 
I have not wished to pull apart too many concepts at once and, second, 
because we will be encountering these two ideas and the question of how 
they fit into the trajectory of our modern notions of science and religion 
in subsequent chapters. For now, however, it is worth briefly noting that 
the term “theology” was not much used by Christian thinkers before the 
thirteenth century. The word theologia appears for the first time in Plato 
(ca. 428–348 BC), and it is Aristotle who uses it in a formal sense to refer 
to the most elevated of the speculative sciences.49 Partly because of this, 
for the Church Fathers “theology” was often understood as referring to 
pagan discourse about the gods. Christian writers were more concerned 
with the interpretation of scripture than with “theology,” and the expres-
sion “sacred doctrine” (sacra doctrina) reflects their understanding of the 
content of scripture. When the term does come into use in the later Middle 
Ages, there were two different senses of “theology”—one a speculative 
science as described by Aristotle, the other the teaching of the Christian 
scriptures.50

Famously, the scholastic philosophers inquired as to whether theology 
(in the sense of sacra doctrina) was a science. This is not the place for an 
extended discussion of that commonplace, but the question does suggest 
one possible relation between science and theology—that theology is a 
species of the genus “science.” Needless to say, this is almost completely 
disanalogous to any modern relationship between science and religion as 
we now understand them. Even so, this question affords us the opportu-
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nity to revisit the relationship between virtues and the bodies of knowl-
edge that they were associated with. In so far as theology was regarded 
as a science, it was understood in light of the virtue of scientia outlined 
above. In other words, theology was also understood to be, in part, a men-
tal habit. When Aquinas asks whether sacred doctrine is one science, 
his affirmative answer refers to the fact that there is a single faculty or 
habit involved.51 His contemporary, the Franciscan theologian Bonaven-
ture (1221–74), was to say that theological science was a habit that had 
as its chief end “that we become good.”52 The “subtle doctor,” John Duns 
Scotus (ca. 1265–1308), later wrote that the “science” of theology perfects 
the intellect and promotes the love of God: “The intellect perfected by the 
habit of theology apprehends God as one who should be loved.”53 While 
these three thinkers differed from each other significantly in how they 
conceptualized the goals of theology, what they shared was a common 
conviction that theology was, to use a current expression somewhat out 
of context, habit forming.

As for “natural philosophy” (physica, physiologia), historians of science 
have argued for some years now that this is the closest ancient and medi-
eval analogue to modern science, although they have become increas-
ingly sensitive to the differences between the two activities.54 Typically, 
these differences have been thought to lie in the subject matter of natural 
philosophy, which traditionally included such topics as God and the soul, 
but excluded mathematics and natural history. On both counts natural 
philosophy looks different from modern science. What has been less well 
understood, however, are the implications of the fact that natural philoso-
phy was an integral part of philosophy. These implications are related to 
the fact that philosophy, as practiced in the past, was less about affirming 
certain doctrines or propositions than it was about pursuing a particular 
kind of life. Thus natural philosophy was thought to serve general philo-
sophical goals that were themselves oriented toward securing the good 
life. These features of natural philosophy will be discussed in more detail 
in the chapter that follows. For now, however, my suggestion is that mov-
ing our attention to the alternative categories of theology and natural phi-
losophy will not yield a substantially different view of the kinds of histori-
cal transitions that I am seeking to elucidate.
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The nineteenth-century French scholar Ernest Renan (1823–92), while 
probably best known for his popular and controversial Life of Jesus (1863), 
also penned the classic essay “What Is a Nation?” (1882). Here, he offers 
this telling remark: “Forgetting—I would go so far as to say historical 
error—is a crucial factor in the creation of a nation.”55 The specific case 
that Renan had in mind was the reified object “la France.” France, he sug-
gests, invented nationhood, and all other models of the nation were hence-
forth regarded as inferior imitations. But the very idea of France required 
the jettisoning of a burden of unwelcome historical truths. While we are 
all aware of the manner in which the idea of a nation involves founding 
myths of various kinds, and through them, the positive construction of a 
particular ideal, we are here reminded that founding myths also require a 
kind of negation—an amnesia about what came before, and a forgetting 
of historical realities that might challenge the integrity of our new concep-
tion. Indeed, Karl Deutsch’s similarly unflattering definition of a nation—
“a group of people united by a mistaken view about the past and a hatred 
of their neighbours”—is not an altogether unfitting description for those 
who in recent times have sought to foment hostility between science and 
religion.56 This first chapter has provided some reasons for thinking that 
the creation of the modern boundaries of these concepts has also been 
accompanied by a kind of historical amnesia. In the chapters to come, I 
hope to expose some of the myths that inform our present categories, and 
to offer further details of an alternative, and largely forgotten history—a 
history that, once called to mind, may help us reconfigure the relationship 
between the entities that we now call “science” and “religion.”
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The Cosmos and the Religious Quest

Natural philosophy substitutes for festering superstition that 

unshaken piety that is attended by good hopes.

—Plutarch, Life of Pericles1

It is not a question of a “doctrine” being handed down by uniform 

repetition or arbitrarily distorted; it is a question of a life, again 

and again kindled afresh, and now burning with a flame of its own.

—Adolf Harnack, What Is Christianity?2

If science is a modern idea, we must ask ourselves what those whom we 
traditionally regard as having pursued science in antiquity imagined 
themselves to be doing. Equally, if there was no religion before the early 
modern period, how did such groups as the early Christians conceptual-
ize what it was that they were committed to? These are the two questions 
that will be explored in this chapter. As I have suggested, the historical re-
construction of these earlier activities calls for a recapturing of forgotten 
ways of life, along with a dispelling of those myths upon which the mod-
ern boundaries of science and religion have been constructed. We begin 
with one such myth about the origins of science in antiquity.
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The Mythical Origins of Science

The history of science, on one very common understanding, has three 
distinct stages. Science is said to have had its origins in Greek antiquity 
when philosophers first broke away from the myths of their forebears 
and sought rational explanations for natural phenomena. Science subse-
quently suffered a setback with the advent of Christianity, going into sig-
nificant decline in the Middle Ages. But it then emerged triumphant with 
the scientific revolution of the seventeenth century when it finally broke 
away from religion and set out on its progressive path to the present.

In this version of events the honor of having founded Western science 
is usually conferred upon the philosopher Thales (d. 546 BC), who lived in 
the port city of Miletus, a Greek colony on the west coast of what is now 
Turkey.3 The characteristic features of his thought, on account of which he 
is so honored, include the rejection of supernatural explanations, a search 
for unitary natural principles, and a willingness to engage in rational de-
bate about the relative merits of various speculations about the world and 
its operations. Western science was thus said to have been born among 
the ancient Greeks and to have been developed by them to a state of some 
sophistication. With the fall of Rome and the rise of Christianity, however, 
the fortunes of science waned. The leading intellects in medieval Chris-
tendom directed their mental energies toward theology and had little 
time for the systematic study of nature. Then, with the Renaissance and 
scientific revolution, the aims and ideals of ancient science were reborn. 
Although the scientific doctrines of such seventeenth-century figures as 
Galileo, Boyle, and Newton were different in content from anything that 
had come before, these men were regarded as having investigated nature 
with the same spirit that had motivated the endeavors of their Greek fore-
bears. These luminaries laid new foundations for the sciences, and on 
these foundations rest the remarkable accomplishments of subsequent 
generations of scientists in a lineage that extends to the present.

The key moments of transition in these large-scale histories are the 
dawn of science among the ancient Greeks, its decline with the accession 
of Christianity, and its rebirth in the early modern period with the revi-
val of the ideals of the ancients. The scientific revolution of the seven-
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teenth century is the pivotal event in these histories, for it not only looks 
back to the ethos of the ancient Greek investigators of nature, but also an-
ticipates the impressive achievements of the modern sciences. The emi-
nent Cambridge historian Herbert Butterfield had this vision of history in 
mind when he remarked that the scientific revolution “outshines every-
thing since the rise of Christianity and reduces the Renaissance and Ref-
ormation to the rank of mere episodes.” As for the progenitors of science, 
Butterfield was happy to concede that “natural science itself came to the 
modern world as a legacy from ancient Greece.”4

One of the interesting characteristics of this view of science and its his-
tory is that from its very inception, science is placed in a particular rela-
tion to religion. What makes the speculations of Thales and his Milesian 
school “scientific” is that they are imagined to represent a definitive break 
with prevailing mythological or religious explanations of natural phe-
nomena.5 In these narratives, science, even at its birth, is distinguished by 
its capacity to provide alternative and more rational accounts of the cos-
mos than those offered by religion and mythology. The second phase of 
these histories similarly understands science and religion as being related 
in a specific way. Classical culture is often imagined to have somehow “lost 
its nerve,” degenerating into an “age of anxiety” that paved the way for 
the rise of mystery religions and the eventual success of Christianity.6 For 
their part, patristic and medieval Christian authors were said to have as-
sociated Greek science with paganism and thus to have discouraged its 
practice. Their attentions were firmly fixed not on the physical operations 
of the present world, but on fulfilling the requirements necessary for sal-
vation in the next. As a consequence, science is said to have been either 
hindered or ignored by the Church Fathers and their scholastic successors 
in the medieval age of faith. By implication, the scientific revolution was 
accomplished only by overcoming the religious preoccupations and preju-
dices of the previous age. The notorious example of Galileo’s confrontation 
with the Inquisition seems to confirm this view of things, and the fact that 
the rise of science in the modern period was followed by the secularization 
of European society counts as further evidence of a generally negative re-
lation between science and religion.

While historians of science have now largely abandoned much of this 
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narrative, it continues to exercise a tenacious hold on the popular imagi-
nation and still informs many nonspecialist accounts of science and its 
history. In one of his last essays, the influential philosopher of science Karl 
Popper (1902–94) asserted that “the scientific tradition” was inaugurated 
by Thales and his immediate successors, and that it died in the West when 
it was suppressed by “a victorious and intolerant Christianity.” While sci-
ence was “missed and mourned during the Middle Ages,” it was eventually 
revived during the Renaissance and “found fulfilment in Newton.”7 Simi-
lar contentions may also be found in many popular works on science and 
in school textbooks. The physicist and science writer Paul Davies declares 
in one of his recent books that religion was “the first systematic attempt to 
explain the universe.” But then came science, which cast its explanations 
“in terms of impersonal forces and natural physical processes rather than 
the activities of purposeful supernatural agents.” Davies goes on to explain 
that whenever religious and scientific explanations came into conflict, in-
variably it was science that emerged victorious.8 In Brian Bunch’s recent 
survey of the history of science and technology we are again informed 
that Western science began with Thales of Miletus. He and his successors 
“were the first to believe that the universe could be understood using rea-
son alone rather than through mythology or religion.” As a consequence 
of these ideas, the ancient Greeks established institutions in which indi-
viduals “pursued science in somewhat the way the universities do today.” 
The advent of Christianity in late antiquity brought an end to these insti-
tutions, but science was revived during the scientific revolution.9

Comforting though this narrative may be for some, the reality is rather 
different. If we focus for now simply on the role ascribed to Greek sci-
ence, we can say that its putative rejection of myth and supposed incom-
patibility with religion break down under close scrutiny. No one who has 
read the extant fragments of the pre-Socratic philosophers can fail to be 
struck by their ubiquitous references to gods and divine principles. Thales, 
the purported progenitor of science, declared that “all things are full of 
gods,” and on discovering his famous theorem he is said to have sacri-
ficed an ox.10 These are not the actions of a hard-nosed scientific natu-
ralist. Anaxagoras (b. ca. 500 BC), like Thales, is often portrayed as ex-
emplifying a scientific naturalism that is essentially incompatible with 
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a theological understanding of the cosmos. This characterization draws 
some credibility from the claim that Anaxagoras was banished from 
Athens on account of his skeptical claims that the sun was just a mass 
of molten metal, that the moon was made of an earthlike substance, and 
that the stars were merely fiery stones.11 But it was this same Anaxagoras 
who contended that the whole universe was controlled by a divine causal 
principle (nous—mind or intellect), a view that was to influence, in various 
ways, Plato, Aristotle, the Stoics, and the Neoplatonists, and which came 
to underpin much of the subsequent ancient Greek belief in the inherent 
rationality of the natural world. Indeed, in various ways other pre-Socratic 
philosophers had postulated similar principles—Anaximander’s Apeiron, 
Heraclitus’s Logos, Xenophanes’s “One God”—that imply an ordered, yet 
divinely animated, cosmos.12

The notion of distinct and successive mentalities—mythopoeic and 
rationalist—is also difficult to sustain. It is striking, for example, that the 
beginnings of (scientific) Hippocratic medicine coincide exactly with the 
rise of the (religious) cult of Asclepius, and that these apparently incom-
patible approaches to healing coexist happily in the same geographical 
regions. Practitioners of these distinct therapies also shared many of the 
same methods, to say nothing of the fact that the Hippocratic oath invokes 
Apollo, Asclepius, and “all the gods and goddesses.”13 To dismiss this as 
pious window dressing is to fail to understand how the religious perspec-
tive then pervaded every area of life. The narrative of an opposition be-
tween “science” and myth also betrays too crude an understanding of the 
role of myth and its relation to reason. Myths were not thought to offer 
alternative explanatory accounts to “science.” Not only were they regarded 
as compatible with rational, philosophical accounts of the natural world, 
but they were also considered to be important vehicles for the transmis-
sion of profound philosophical truths.14 It is a mistake, then, to regard 
myths as incompatible with rational explanations, or to imagine that a 
mythical phase of Western history gave way to a proto-scientific age.

But perhaps the most significant deficiency in this common recon-
struction of the history of science lies in the assumption that these ancient 
Greek accounts of the cosmos partake of the ethos of modern science, and 
that they share to a significant degree its goals and methods.
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Natural Philosophy and the Good Life

The ancient Greeks had neither activities nor occupations that are directly 
equivalent to our terms “science” and “scientist.”15 Those who concerned 
themselves with the phenomena of nature were then known as “natural 
philosophers” (physici ) and their activities fell under the rubric of philoso-
phy. While it is certainly possible to project back modern notions of sci-
ence onto the activities of the ancients, to do so uncritically does violence 
to the relations of natural philosophy with other aspects of ancient culture 
such as poetry, mythology, and religion. Natural philosophy (or “physics”) 
was an integral part of philosophy itself. However, this realization is only 
helpful if we understand that ancient philosophy has only the most tenu-
ous connection with the subject matter now taught in university depart-
ments of philosophy (and particularly those that cleave to the analytic tra-
dition). Philosophy then entailed the pursuit of wisdom or happiness: it 
was, to use the succinct expression of philosopher Pierre Hadot, “a way 
of life.”16 The doctrinal content of philosophy was subservient to the art 
of living.17

Socrates (ca. 469–399 BC) thus engages in arguments and pursues defi-
nitions, but with the aim of promoting the philosophical life. As related 
in vivid detail in the Apology, Socrates, on trial for his life, offers a com-
pelling defense of his philosophical mission. He explains that philosophy 
is the business of examining life and that its aim is the moral reform of 
the individual.18 Elsewhere he declares that the philosophical quest is di-
rected to the discovery of “what kind of life one should live.”19 The an-
cient philosophical schools, for all their differences, agreed that philoso-
phy was about how life was to be lived. The much misunderstood Epicurus 
(341–270 BC) could thus define philosophy as the activity “which by words 
and arguments secures the happy life.”20 For the Epicureans philosophy 
did involve words and arguments, but these were but a means of secur-
ing happiness. The Stoics took a similar view, and the Roman philosopher 
and statesman Seneca (ca. 3 BC–AD 65) found it necessary to remind his 
contemporaries that philosophy was not simply a matter of being familiar 
with doctrines or dialectical techniques. Instead, he maintained, philoso-
phy “moulds and constructs the soul; it orders our life, guides our con-
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duct, shows us what we should do and what we should leave undone.”21 
His successor in the line of Stoic philosophers, Epictetus (AD 55–135), 
similarly chided those “who embrace philosophy only in words.” He ar-
gued that philosophy does not promise anything “external for man,” for 
it concerns “the art of living” and its raw material is the individual’s own 
life.22 The skeptics, of all of the philosophical schools, perhaps represent 
the ultimate subordination of doctrines to the living of the philosophical 
life. Confronted with the conflicting propositional claims of competing 
philosophical traditions, the skeptic recognizes the need to suspend judg-
ment (epochē). This in turn leads to tranquility of mind (ataraxia).23 Para-
doxically, for the skeptics the quest for truth is necessarily followed by the 
abandonment of doctrinal philosophy, and this leads in turn to the desired 
philosophical state.24

One general question to arise out of this identification of ancient phi-
losophy with the art of living is to do with the relationship between the 
doctrinal content of philosophy—which modern philosophers have tended 
to regard as constitutive of ancient philosophy—and the good life.25 Re-
lated to this is the more specific, and more puzzling, question of how the 
study of nature—natural philosophy—might have contributed to philoso-
phy proper, understood as the art of living. How, for example, could an 
understanding of the motions of the heavens promote the moral goals of 
the philosophical way of life? A third question, granting all this, is how 
over the course of two millennia the study of nature came to be dissociated 
from the moral realm, and how a modern science developed that is devoid 
of ethical content and largely indifferent to the moral commitments of its 
practitioners. Some suggestions about this third question will be forth-
coming, but the first two are our immediate concern.

Socrates, it must be said, seems to have held that the study of the cos-
mos was largely irrelevant to what really mattered to the philosopher.26 
But for a number of his successors a connection between the study of 
nature and the philosophical life was provided by the assumption that a 
moral order is built into the structure of the cosmos.27 The various divine 
principles identified by the pre-Socratic philosophers were to promote the 
widespread assumption that for those engaged in the philosophical quest, 
the universe provides a model of the good. To take a key example, in the 
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Republic Plato held that the philosopher must engage in contemplation of 
the heavenly order in which “all things move according to reason” so that 
he might conform to that same pattern and lead a life that was “orderly 
and divine.”28 In the Timaeus—a work that should remind us of how myth 
and philosophy can work together—this idea is developed further:

And the motions which are naturally akin to the divine principle within 
us are the thoughts and revolutions of the universe. These each man 
should follow, and by learning the harmonies and revolutions of the uni-
verse, should correct the courses of the head which were corrupted at our 
birth, and should assimilate the thinking being to the thought, renewing 
his original nature, so that having assimilated them he may attain to that 
best life which the gods have set before mankind, both for the present  
and the future.29

For Plato, it was the mathematical study of the heavens in particular that 
contributed to the moral and intellectual formation of the philosopher. 
He thus contended that mathematics is a kind of “divine art” that raises 
the mind to a godlike state: hence the tradition according to which the 
entrance to Plato’s Academy bore the inscription: “Let no-one ignorant of 
geometry enter here.”30

For all his differences with Plato, Aristotle agreed that the cosmos was 
characterized by a particular harmony and order, and that the natural 
parts of human beings correspond to those of the universe.31 Like Plato, 
he also associated mathematics with “the true and the good.”32 And he 
contended that the goal of philosophy was to secure the kinds of moral 
attributes that would make one “supremely happy.”33 The Stoics famously 
regarded the good life as a life lived in accordance with nature. Zeno of 
Elea (ca. 490–ca. 430 BC), the founder of Stoicism, declared that the vir-
tuous life was the same as “life in agreement with nature.”34 “Live accord-
ing to nature” was a predominant theme in the letters of Seneca.35 Epicte-
tus likewise explained that God had introduced us into the world as both 
spectators and interpreters of his works. The end of life lay “in contempla-
tion and understanding, and in a scheme of life conformable to nature.”36 
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Knowledge of nature thus enabled the philosopher to align his life with 
the rational principle that pervaded the cosmos.

If we inquire after the specific mechanisms through which doctrines 
about the natural world might relate to philosophical practices, we have 
good examples in both the Stoics and the Epicureans. For the Stoics, living 
in accordance with nature required a knowledge of nature and its opera-
tions. One reason for this was that the study of nature was thought to offer 
the best way of establishing what lay within one’s own power, and what in 
the power of nature. This, in turn, enabled the individual to discern what 
could be changed, and what was to be accepted with equanimity. As Epic-
tetus explains:

All other creatures are indeed excluded from a power of comprehending 
the administration of the world; but a reasonable being . . . sees that of 
the things which relate to it some are unrestrained and in its own power, 
some restrained and in the power of others: the unrestrained, such as 
depend on will; the restrained, such as do not depend on it. And for this 
reason, if it esteems its good and its interest to consist in things unre-
strained and in its own power, it will be free, prosperous, happy, safe, 
magnanimous, pious, thankful to God for everything, never finding fault 
with anything, never censuring anything that is brought about by him.37

In other words, while we cannot control the course of nature, it is within 
our power to control our own attitude to natural events. Knowledge of 
natural causes thus provides a buffer against the vicissitudes of life, 
making possible genuine happiness. The renowned nineteenth-century 
historian Thomas Babington Macaulay rightly observed that the Stoic 
philosopher Seneca had concerned himself with natural philosophy and 
had “magnified the importance of its study.” Why, he asks? “Not because it 
tended to assuage suffering, to multiply the conveniences of life, to extend 
the empire of man over the material world; but solely because it tended to 
raise the mind above low cares, to separate it from the body, to exercise its 
subtlety in the solution of very obscure questions.” Natural philosophy, he 
concludes, was a mere “mental exercise.”38
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The Epicureans also offer a clear model of how the study of nature was 
conducive to the good life, and this in spite of the fact that unlike the 
Stoics, they did not believe that a moral order pervaded the cosmos. For 
Epicurus, the study of nature was important because once we understand 
the true nature of things we will fear neither death nor the prospect of 
postmortem punishment, and hence will be free to pursue genuine hap-
piness.39 The aim of natural philosophy is to free us from irrational fears. 
In Cicero’s De finibus, the spokesman for Epicureanism thus declares that 
“knowledge of the facts of nature relieves us of the burden of superstition, 
frees us from fear of death, and shields us against the disturbing effects of 
ignorance which is often in itself a cause of terrifying apprehensions.”40 
Epicurus himself had thought that one practical remedy for such fears was 
the rehearsal of a memorized “catechism,” the content of which was the 
doctrines of physics: “Since such a course is of service to all who take up 
natural science [physiologia], I who devote to the subject my continuous 
energy and reap the calm enjoyment of a life like this have prepared for 
you just such an epitome and manual of the doctrines as a whole.”41 These 
sovereign doctrines, once committed to memory, were to become second 
nature. They would stabilize the delicate atoms of the soul and prevent 
them from being swayed by images and impressions from without.42

The Epicurean use of physics in this way offers us a good example of 
what Hadot refers to as “spiritual exercises” (áskēsis). While the term is 
familiar perhaps, from the title of Ignatius of Loyola’s well-known Exer‑
citia spiritualia (1548)—a manual of contemplation, meditation, and self-
review, set in the context of Catholic spirituality—Hadot argues that the 
expression is the best way to characterize the therapeutic philosophical 
practices of the Greco-Roman philosophical schools: “Each school had its 
own therapeutic method, but all of them linked their therapeutics to a 
profound transformation of the individual’s mode of seeing and being. 
The object of spiritual exercises is precisely to bring about this transfor-
mation.”43 When Christian writers subsequently speak of exercises de-
voted to the cultivation or cure of the soul, they are simply carrying over 
this classical idea. To take just one example, Ambrose of Milan (ca. AD 
340–97), one of the great doctors of the Western church, stated that “forti-
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tude of the soul is enhanced by a course of exercises.” These exercises con-
sisted in prayer, meditation, and the reading of scripture.44

The formative element of natural philosophy is also apparent in the 
various classifications of knowledge observed by the ancients. In his in-
fluential taxonomy, Aristotle had distinguished three speculative or theo-
retical sciences: natural philosophy, mathematics, and theology. (Ethics 
was separately classified as a “practical science”; the arts were “productive 
sciences.”)45 Aristotle’s speculative sciences were distinguished by their 
respective objects: theology, the most elevated of the sciences, deals with 
what is eternal, immovable, separable from matter; natural philosophy is 
concerned with objects that are the opposite in each respect, that is, fi-
nite, movable, and inseparable from matter. The objects of mathematics 
(or at least some parts of it) lie between these, being immovable, probably 
not separable from matter, but embodied in it.46 The tendency of modern 
scholars, when considering these classifications, has often been to look 
upon them as defining what we would call “disciplinary boundaries”—
distinguishing the subject matters of the various academic activities. But 
these classifications were not merely ways of dividing up theoretical con-
tent: they were intended to set out the proper progression in the order 
of study, beginning with the material and mutable (natural philosophy), 
proceeding then to the immutable things that were associated with ma-
terial objects (mathematics), before moving on to elevated divine things 
that were immutable and completely divorced from matter. The habits of 
mind developed in the more materially oriented sciences would naturally 
prepare the mind for the kinds of mental transformations demanded by 
the more elevated sciences.47

Xenocrates, Plato, the Stoics, and the Epicureans had adopted a differ-
ent way of dividing philosophical subject matter from Aristotle, speaking 
instead of physics (or natural philosophy), logic, and ethics.48 But again 
the aim of study was personal formation. The Stoics believed that the two 
sciences of physics and logic ultimately served a third science, that of 
ethics. Theology, incidentally, they held to be the most elevated branch of 
physics. In Stoic philosophy those who understand the operations of the 
cosmos will also know how to conduct themselves within the cosmos.49 
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Epicurus spelled out how the various branches of knowledge shape the 
mental habits of the philosopher. Thus logic was pursued in order to disci-
pline judgment, physics to discipline desire, and ethics to discipline the 
inclinations.50

This tendency to fuse “scientific,” ethical, and religious concerns be-
came even more pronounced in the philosophical schools of late antiquity. 
The Neoplatonist philosopher Porphyry (AD 234–ca. 305) was typical in 
his insistence that philosophy was to do with neither “the accumula-
tion of arguments” nor the profession of “learned knowledge,” but about 
transforming one’s own life.51 Porphyry’s disciple Simplicius (ca. 490–
560) offered a similar view of progression from the study of nature to the 
higher activities of contemplation and religious piety:

Physics (phusiologia) is useful: in the affairs of daily life, because it  
provides the principles of technologies such as medicine and mechan-
ics (understood above all as the art of manufacturing machines of war) 
because it contributes to leading the superior part of the soul, which is 
the intellect, towards its perfection—for which study of theology is par-
ticularly valuable; it is an auxiliary for moral virtues; a ladder that leads 
towards knowledge of God and ideas; and finally it incites us to piety  
and to acts of thanksgiving towards God.52

Simplicius, we should note, was no friend to Christianity, in spite of these 
pious sentiments. It is also significant that Simplicius should speak in 
terms of the “usefulness” of physics, and that he lists the uses of physics 
in order of increasing importance. An emphasis on the utility of the sci-
ences has always been part of their justification, but as we shall see in 
chapter 5, what counts as utility changes over time. The modern period 
will witness the beginning of an inversion of the priorities of Simplicius, 
when technological applications and the affairs of daily life begin to take 
precedence over moral edification. Simplicius’s image of the ladder also 
reminds us that physics was often understood as the first stage of the as-
cent of the mind to God.

Finally, offering an explicit link to the “scientific” cosmology most 
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closely identified with antiquity and the Middle Ages, is Claudius Ptolemy 
(ca. AD 90–168). In his best-known work, the Almagest—which sets out 
with remarkable ingenuity the mathematical basis of an earth-centered 
cosmos—Ptolemy defends the study of the heavens on the grounds that it 
promotes the development of moral and religious qualities:

With regard to virtuous conduct in practical actions and character, this 
science [mathematical astronomy] above all things, could make men see 
clearly; from the constancy, order, symmetry and calm which are asso-
ciated with the divine, it makes its followers lovers of this divine beauty, 
accustoming them and reforming their natures, as it were to a spiritual 
state.53

The ultimate end of astronomy, as Ptolemy understands it, is moral and 
spiritual formation. Ptolemy’s moral astronomy is thus wholly in keeping 
with the tradition established by Plato’s Timaeus, in which the goals of the 
philosophical life are intimately related to the study of the cosmos.

What I hope to have shown up to this point is that the classical Greek 
engagement with nature, while often touted as an ancestor to modern 
science, was so imbued with theological and moral elements that its re-
lationship to “science” as we now understand it is at best complicated. It 
is not just that astronomy and natural philosophy had some additional 
ethical elements that were largely peripheral and have now fallen by the 
wayside. It is rather that the study of nature was given a role in a broader 
philosophical enterprise that had moral goals and, quite often, theologi-
cal presuppositions. Unlike anything in the modern sciences, the study of 
physics or natural philosophy was an exercise directed toward the trans-
formation of the self. To claim that our science was born in ancient Greece 
is to overlook what for ancient Greek philosophers was the main point of 
the exercise.

Having offered this overview of the issue of ancient “science,” I now 
turn to the question of “religion” in antiquity, and in particular early 
Christian identity in relation to classical natural philosophy. I have argued 
that there is not a recognizable “science” in antiquity, and now will sug-
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gest that there is not a recognizable “religion” either—although as we will 
see, the appearance of Christianity brings something quite new, including 
some of the preconditions for the modern conception “religion” that will 
appear in the seventeenth century.

What Is Christianity?

Much has been written on the identity of early Christianity, and it is not 
my intention to offer a comprehensive account of it here. But I do want 
to pursue this question insofar as it is relevant to the story that I wish to 
tell about the relationship between Christianity and the study of nature, 
and about how Christianity in the early modern period became the model 
for a generic “religion.” This truncated account, then, will seek to iden-
tify those misconceptions about ancient Christianity that are analogous 
in many respects to those that distort our understanding of ancient phi-
losophy and science. The basic claim will be that our notion “religion” is 
not present in the first centuries of the Christian era, although the emer-
gence of Christianity is nonetheless accompanied by a new understand-
ing of religious identity that is the precondition for the emergence of the 
modern idea.

It is instructive to begin with a late second-century Christian text that 
helpfully points to a range of possibilities for early Christian identity. The 
Epistle to Diognetus was written by an unknown Christian apologist to a 
highly placed pagan. In spite of its anonymity and relative brevity, the 
work has been described as “the noblest of early Christian writings” and as 
deserving “to rank among the most brilliant and beautiful works of Chris-
tian Greek literature.”54 It represents the earliest substantial attempt to 
give an account of the phenomenon of Christianity to outsiders. Here are 
its opening lines:

Since I see, most excellent Diognetus, that you are exceedingly anxious 
to understand the godliness [theosebeia] of the Christians, and that your 
enquiries respecting them are earnestly and carefully made, as to what 
God they trust and how they worship [thrēskeuein] Him. . . . You wonder, 
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too, why this new race [genos] or way of life [epitēdeuma] has appeared  
on earth now and not earlier.55

I will not offer any in-depth analysis of this passage, but allude to it, first, 
to reinforce the point that the category “religion” was not then available 
as a way for the first Christians to identify themselves: the author speaks 
not of a system of beliefs and practices but of godliness, modes of worship, 
a new kind of race, and a way of life.56 Second, I want to suggest that with 
the inception of Christianity we see the appearance of something quite 
new—not simply another species of some existing genus “religion,” but 
a whole new genus, albeit one that draws to some extent upon existing 
models. That said, what we do see in this new way of categorizing a set of 
human activities and commitments are key elements of what in the seven-
teenth century will become the modern idea “religion.”

A few brief comments on the terminology will reinforce these two 
points. Theosebeia is a word that appears only once in the New Testament. 
In translations of this passage it has been variously rendered in English: 
“piety,” “godliness,” “godly piety,” “fear of God,” and “worship of God.”57 
Thrēskeia we discussed briefly in the previous chapter. Including vari-
ants, it occurs only five times in the New Testament. In its first appear-
ance, Saint Paul makes reference to his having been a Pharisee, belong-
ing to the “strictest sect of our religion,” as it is usually translated.58 This is 
perhaps the closest to our modern sense of religion, although the context 
suggests that it is moral discipline that is being referred to. In the sec-
ond occurrence, the relevant phrase is usually rendered the “worship” or 
“worshipping” of angels, although both Wycliffe and the Douay-Rheims 
translations speak of the “religion” of angels.59 By this they mean worship 
directed toward angels. The other three references occur in the Epistle of 
James, where it is typically rendered “religion.”60 As we have seen, in this 
latter context the meaning is that true cult or worship that is acceptable 
to God consists of charitable acts. The other two terms have no explicitly 
religious connotations. Genos, from which our English words “genus,” “ge-
neric,” and “genetic” derive, refers predominantly to “race” or “kinds,” but 
also to birth, countrymen, descendents, nations.61 Epitēdeuma, which does 
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not appear in the Greek New Testament at all, means something like “prac-
tice,” “occupation,” “pursuit,” “training,” or, as rendered in this passage, a 
“way of life.”62 We might note, in passing, that “Christianity” (christianis‑
mos) does not appear here at all. Moreover, although the word “Christian” 
(christianos) is used here (and occurs three times in the New Testament), it 
was an outsider’s term for the early Christian movement, best understood 
in the light of an imperial context in which the issue was the potentially 
competing political allegiances of the Christians.63

None of these terms is suggestive of commitment to a system of propo-
sitions. Equally significant is the fact that the author of this passage, in 
using four different descriptors in the space of a few sentences, is visibly 
struggling to set out a conception of the Christian life that has no exact 
precedents. In terms of what is new in this still-coalescing formulation, it 
partly turns on its universal claims, encapsulated in the Pauline formula: 
“neither Jew nor Greek, slave nor free, male nor female.”64 Christianity 
thus conceived transcends the particularities of ethnicity, social status, 
and gender. This conceptualization of a religious way of life that floats free 
from specific cultural contexts is quite new. The Christian concept of “a 
new race,” then, is of a new kind of race, one that is open to all.65 It is also 
important that Christianity is not anchored to a particular geographical 
space. Again this sentiment may be found in the New Testament where 
in John’s Gospel Jesus declares to the Samaritan woman that true worship 
will take place not in a temple cult located in Jerusalem or on Mount Geri-
zim, but in the hearts of believers who “worship in spirit and in truth.”66 In 
this new form of religiosity, cultic practice is interiorized so that the wor-
shipper is not bound to a particular sacred place. Neither, in spite of the 
centrality of the historical events of Christ’s life, is Christianity limited to 
a particular time, since it was argued that in some form, Christianity had 
existed since the beginning of time.

The coming into existence of this new identity has sometimes been re-
ferred to as the “disembedding” of religion—a process through which reli-
gion is separated out from the cultural forms with which it had been amal-
gamated. This is an entirely appropriate way of speaking, provided that it 
is understood that religion is not some essential feature of human exis-
tence that lay dormant and awaiting this historical moment to emerge.67 
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Rather, this new understanding of religio was constructed by the first 
Christians, although, as we will see shortly, they themselves could some-
times write as if there were an ideal and eternal religion that received its 
definitive expression with the inception of Christianity.

If Christian identity was novel in these respects, there were also signifi-
cant continuities. Saint Paul had identified the closest existing models, 
albeit not in the most enthusiastic terms, in his observation that the Chris-
tian Gospel was “a stumbling block to Jews and folly to the Greeks” and 
again in the double negation of “neither Jew nor Greek.”68 Note again that 
the categories to which Christianity is compared are closer to what we 
would call ethnic or cultural categories than religious ones—Jews and 
Greeks, not Jewish religion and Greek religion. But while this opposi-
tional motif is conspicuous in the New Testament and in the writings of 
the Church Fathers, the first Christians also adopted positive understand-
ings of their relation to their cultural milieu, the two most obvious models 
being that of the “New Israel” and “the true philosophy” (or philosophy as 
a preparation for the Gospel—praeparatio evangelica).69 These designations 
reflect both continuity and difference, and we will briefly consider them in 
turn. What I hope is beginning to become apparent is that the first Chris-
tians do not represent themselves as a new “religion” and they do not con-
front pagan (natural) philosophy as a “science” but rather as an element 
of a competing spiritual practice. To some degree, both “Jewishness” and 
Greek wisdom will be understood as offering different and deficient ver-
sions of the spiritual life and the means to realize it. This will lead to the 
idea of “Judaism,” “Hellenism,” and Christianity as rival forms of religio.

When we come to speak of the relations between Christians and Jews 
in the first centuries of the Christian era we must immediately confront 
the fact that at this time Jewish identity was itself undergoing a profound 
transformation. Arguably, these changes would leave an indelible mark 
on the trajectory of Western culture.70 Two elements of these transforma-
tions are of particular importance. The first of these we have already al-
luded to and concerns the mode of worship of the Jewish people. A key 
moment of transition was the destruction of the second Temple by the 
Roman general Titus in AD 70. This catastrophic event brought an end to 
the central ritual of first-century Jewish culture. As scholar of religion Guy 
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Stroumsa has observed, with the cessation of the Temple cult Jews came to 
experience sacrifice internally in terms of metaphor and myth. This tran-
sition contributed in a crucial way to what I have called the “interioriza-
tion” of religion.71 As we have already seen, this change is paralleled in the 
passage on worship in John’s Gospel, which was presumably written after 
the destruction of the Temple. Worship is now an internal act. This idea 
will be rehearsed 1,200 years later in Aquinas’s contention that the pri-
mary acts of religio are internal ones.

Second, as a religion with a sacred book, Judaism contributes to “the 
emergence of a textual culture” and bequeaths to the fledgling Christian 
faith the idea of the divine word and a central text. While Judaism itself 
was moving away from the written mode to the oral, Christianity, aided by 
the new medium of the codex (which had begun to replace the more cum-
bersome scroll), placed a sacred text at the center of its practices and theo-
logical reflections.72 This prioritization of texts, together with the move 
toward a new interiority, is evident in changing reading practices that see 
a shift from public recitation to private meditative reading. These devel-
opments are evident in Augustine’s autobiographical reflections, and in 
the rise of the practice of silent reading.73 This textual orientation will be 
crucial for the Christian approach to nature, for the natural world, too, will 
be conceived along the lines of a book, with the metaphor of the “book of 
nature” offering a new model of the meaning and purpose of the created 
world. Again, this is quite new, and will be taken up in some detail in the 
next chapter.

Finally, when considering the way in which Judaism influenced early 
Christian identity it is important to bear in mind that the changes that 
“Judaism” undergoes are themselves determined partly by the Christian-
ization of the Roman Empire. That is to say that not only is Christianity 
influenced by Judaism, but that the shape that Judaism begins to assume 
in the third and fourth centuries owes something to a burgeoning Chris-
tianity. Judaism becomes a kind of religion that is akin in certain respects 
to Christianity.74
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Folly to the Greeks?

Turning to the relation between Christian communities and classical 
culture—again an enormous topic in its own right—it can be said that 
the philosophy of pagan antiquity also contributed to a model of Chris-
tian identity, specifically through the idea of Christianity as the realization 
of the unfulfilled goals of pagan philosophy. Often the relationship be-
tween “Christianity” and “classical culture”—understood in these mono-
lithic terms—is envisaged along the lines of Karl Popper’s suggestion of 
an “intolerant Christianity” suppressing the philosophical and scientific 
achievements of the Greeks. This purported clash of cultures in the first 
centuries of the Common Era thus plays a role in the larger narrative of 
an ongoing conflict between science and religion. Undoubtedly, agonis-
tic motifs are present in the writings of pagans and Christians alike. Saint 
Paul spoke dismissively of “the wisdom of the world” and of the perils of 
“philosophy and vain deceit” (I Cor. 3:19; Col. 2:8). North African Chris-
tian writer Tertullian (AD ca. 160–ca. 225) followed suit, famously declar-
ing pagan philosophy to be the parent of heresy, and posing the redun-
dant question: “What has Athens to do with Jerusalem?” Not surprisingly, 
some pagan philosophers responded in kind. The second-century Greek 
philosopher Celsus unflatteringly described Christians as “ignorant and 
bucolic yokels” who “believe without rational thought.”75 This assessment 
was subsequently endorsed by Porphyry, whose “Against the Christians” 
catalogs similar complaints. The Christians, he charges, “can establish 
nothing by way of demonstration, but hold to an unreasoning faith.”76

These claims and counterclaims are couched in terms that suggest 
competing systems of knowledge. But there are features of these disputes 
that point in a slightly different direction. Porphyry’s attack on the Alex-
andrian Church Father Origen (AD 185–253) is particularly revealing. De-
scribing Origen’s education at the hands of the Platonist philosopher Am-
monius Saccas, Porphyry writes that Origen “derived much benefit from 
his teacher in the knowledge of the sciences; but as to the correct choice 
of life, he pursued a course opposite to his.”77 The point of difference be-
tween the pagan Ammonius and Christian Origen was thus not to do with 
their knowledge of the sciences, but their chosen way of life. The first his-



40	 Chapter Two

torian of the Christian Church, Eusebius of Caesarea (ca. AD 260–ca. 341), 
makes a similar point, this time in relation to the Christian adoption of 
Jewish teachings: “though gladly accepting their Scriptures, we decline to 
follow their mode of life.” Christianity, he goes on to say, “is neither Hel-
lenism nor Judaism, but a new and true kind of divine philosophy.”78 The 
relevant distinguishing feature of Christianity is related to neither the sci-
ences nor scriptures, but to a mode of life. And his mode of life is under-
stood as a new kind of philosophy.

This idea—that Christianity was the one true philosophy—is best 
understood in light of the claim, made earlier in this chapter, that clas-
sical philosophy itself is primarily concerned with moral and spiritual 
formation, and not dialectic and doctrine. Both the Church Fathers and 
medieval scholastics perceived this more keenly than many modern com-
mentators. Augustine expressed it this way:

First let me tell you in general that there is one overriding concern com-
mon to all philosophers, and that in this common concern they divided 
up into five different sets of special opinions. In common, all philosophers 
strove by dedication, investigation, discussion, by their way of life, to lay 
hold of the blessed life (beata vita). This was their one reason for philoso-
phizing; but I rather think that the philosophers also have this in common 
with us. . . . Therefore the urge for the blessed life is common to philoso-
phers and Christians.79

In the thirteenth century Thomas Aquinas would subsequently point out 
that “the philosophers of the past had sought an ‘ultimate felicity,’” but 
that this had sadly eluded them: “since Aristotle saw that there is no other 
knowledge for man in this life than through the speculative sciences, he 
maintained that man does not achieve perfect felicity, but only a limited 
kind.” For this reason, he concludes, the philosophical endeavors of Aris-
totle, and the brilliant pagans that came after him, invariably ended in 
anguish (angustia).80

The apparent ambivalence of the Church Fathers toward philosophy can 
thus be accounted for in terms of their affirmation of the ends of philoso-
phy, but skepticism about the means. As is well known, a number of Chris-
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tian writers gave cautiously positive assessments of the classical quest for 
wisdom. Justin Martyr (AD 103–65) was to describe philosophy as “the 
greatest possession, and most honourable before God, to whom it leads 
us and alone commends us.” The philosophers, he said, were “truly holy 
men.”81 Clement of Alexandria (ca. AD 150–ca. 220) characterized philoso-
phy as “the work of divine providence” and “a handmaid to the Greeks.” As 
the Law had been to the Hebrews, so, for the gentiles, philosophy was a 
“preparatory training” for the Christian Gospel.82 Fellow Alexandrian Ori-
gen also thought that philosophy was a good preparation for Christianity 
and urged familiarity with the pagan sciences in order to assist Christian 
readers with their understanding of holy scripture.83 Augustine himself 
frequently described Christianity as a “true philosophy” and also insisted 
on the advantages of pagan learning for biblical exegesis.84

In keeping with this qualified endorsement of the goals of pagan phi-
losophy, a number of the Church Fathers commented on the received 
divisions of knowledge insofar as these were thought to represent stages 
of spiritual development. At its most general level, these stages were 
thought of as representing a progression that moved from the contempla-
tion of visible things (natural philosophy) to things invisible (theological 
truths). Anaxagoras’s formula according to which “manifest things are a 
vision of hidden things” thus matches the cadence of Saint Paul’s conten-
tion that “since the creation of the world God’s invisible qualities . . . have 
been clearly seen, being understood from what has been made.”85 Early 
Christian writers adopted versions of the classical divisions of knowledge, 
but related them to the goals of theological contemplation as understood 
within the Christian tradition. The Alexandrian Fathers Clement and Ori-
gen treated the divisions of knowledge as stages on the path to contempla-
tion of God, and suggested that the Hebrew Bible had already anticipated 
these stages.

Origen, for example, saw in the training of philosophers in Plato’s Re‑
public an educative process in which the novice passed through succes-
sive stages of ethics and mathematics before proceeding to theological 
contemplation. For him, this philosophical training was a pale imitation 
of a parallel progression that could be accomplished through study of the 
wisdom literature of the Hebrew Bible. Origen proposed that the book of 
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Proverbs taught ethics; Ecclesiastes, natural philosophy; and the Song of 
Songs, theological contemplation. Thus the pattern of spiritual progress 
sought by the Greeks was already present in the Hebrew Bible, with the 
pagan divisions being plagiarized from this canonical original.86 A num-
ber of Christian writers followed Origen in identifying these three books 
with three stages of spiritual growth.87 Not surprisingly, these stages of 
contemplation were also incorporated into the ascetic practices of the mo-
nastics. In his primer on monastic exercises, John Cassian (ca. AD 360–
430) suggested that these same three books represented three succes-
sive “renunciations.” In the third stage, represented by the Song of Songs, 
the mind learns to move away “from every earthly affection . . . to things 
which are invisible, thanks to ceaseless meditation on divine realities and 
to spiritual contemplation [theoria].”88 Aristotle’s venerable idea that the 
most elevated human activity lay in contemplation (theoria) was thus sub-
sumed by the Christian contemplative tradition, and his three speculative 
sciences found themselves mapped onto the three stages of mystical the-
ology (purgatio, illuminatio, unitio).

Latin Christians undertook similar sublimations of these elements of 
Greek philosophy. Augustine suggested that the stages of learning pro-
posed by the pagans could serve to draw the inquirer toward God. Follow-
ing the Stoic (rather than the Aristotelian) classification of the sciences, 
Augustine explained that the object of physics is God as the ultimate cause 
of being; of logic, God as the criterion of thought; and of ethics, God as the 
rule of proper conduct.89 Augustine also claimed that natural philosophy, 
moral philosophy, and logic were all contained in Christ’s commandment 
to “Love God, and love neighbour”—a claim that would seem far-fetched, 
were it not for the moral orientation of pagan philosophy.90 (Interest-
ingly, in the seventeenth century, as we will see in chapter 5, the claim 
would again be made that natural philosophy was essentially to do with 
love of God and of neighbor.) There is also a progressive element in Au-
gustine’s understanding of the division of knowledge, because each stage 
prompted the development of distinct intellectual virtues. The inquirer 
begins with a knowledge (scientia) of earthly things, while moving toward 
a wisdom (sapientia) of heavenly things. Augustine explains that we go 
“through knowledge, towards wisdom.” Scientia, the cultivation of which 
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is promoted by natural philosophy, is thus a way station in the progres-
sion toward sapientia, the virtue or state of mind associated with theology. 
Even the most eminent of the heathen philosophers, Augustine explains, 
had failed to progress much beyond earthly things.91 Hence, the danger 
of natural philosophy was not to do with its content, but with the possi-
bility that it might be regarded as an adequate and self-sufficient path to 
wisdom and that its adherents might become preoccupied with the lesser 
goods of the material world. Such concerns would later reemerge in the 
thirteenth-century condemnations of aspects of Aristotelianism.

If we now consider early Christian identity in relation to both the Jews 
and the Greeks, it can be seen that a dominant motif—that philosophy for 
the Greeks and the Law for the Jews were a preparation for the Gospel—
involves a mapping of the notion of fulfillment onto their respective his-
tories. Thus, the idea that the one true philosophy has existed since the 
creation had its counterpart in the idea of a true Christian religion being 
incipient in the world from the time of its infancy, as evidenced by the 
promise given in Genesis 3:15, the faith of Abraham, and the prescience 
of the Hebrew prophets. The prophets “lived according to Jesus Christ,” 
insisted Ignatius of Antioch (b. ca. 50).92 The second-century Assyrian 
writer Tatian contended that “the philosophy of the Christians is more an-
cient than that of the Greeks.”93 Eusebius wrote of “an ideal of godliness” 
that must have guided the lives of the biblical patriarchs. This was in fact 
Christianity, which Eusebius describes as “a third order” that was neither 
Hellenism nor Judaism, but something between the two. Christianity was 
thus “the most ancient organization for piety, and the most venerable phi-
losophy, only in recent times codified as the law for all mankind.”94 On 
the same theme, Augustine insisted that the coming of Christ signified a 
change in neither God nor religion, since true religion had existed from 
the beginning of the human race. This religion included the biblical patri-
archs from Adam to Moses and the people of Israel, but also took in “others 
now and then at other times and in other peoples.”95 These sentiments, 
which are by no means uncommon among the Church Fathers, represent 
a further instance of the disembedding of Christianity, in this case in rela-
tion to historical time. Christianity floats free in time and can be extended 
back to the very beginning of history, laying claim to a lineage that be-
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gins with Adam, and is transmitted through both Jewish patriarchs and 
noble pagans. This extension backward provides an answer to the question 
posed by Diognetus, broached at the beginning of this discussion—why 
this “new race” has appeared now and not earlier. In fact Christianity had 
always been present. Looking forward, this new mode of religiosity—a 
disembedded Christianity—will be a precondition for the idea of a generic 
religion that will crystallize in the early modern period.96

Beliefs, Creeds, and Doctrines

There has been little mention to this point of the role of belief and doc-
trinal commitment in early Christian self-understanding. Yet, on a com-
mon view, this is the place to begin an inquiry about what Christianity is 
and how it relates to competing systems of knowledge such as philosophy 
and “science.” Christianity, on this view, is defined primarily by what it 
is that its adherents believe, and its relationship to philosophy is deter-
mined by the extent to which these beliefs are consistent with philosophi-
cal doctrines. By now it should be clear that this understanding arises out 
of the distinctively modern idea that Christianity is a religion, and that 
religions are constituted by beliefs and practices. Premodern Christians, 
innocent of this modern conception, were unable to conceptualize their 
commitments in this way, and the various expressions deployed in the 
Epistle to Diognetus—godliness, worship, race, way of life—seem to point 
in this direction. It should also be clear that ancient philosophy, too, was 
less doctrinal than we have tended to imagine. Yet, clearly, doctrines have 
played some role in both philosophy and Christianity, and particularly 
the latter. After all, canonical books have a content, and Christianity took 
its sacred texts seriously. Those sacred books themselves contain refer-
ences to “sound words,” “the healthy doctrine,” “the deposit,” “the word 
of life,” and so on.97 Moreover, the first centuries of Christianity saw the 
appearance of “rules of faith” and the subsequent distillation of doctrines 
in the form of creeds and symbols, from very early creedal statements 
to the more formulaic Nicene Creed (AD 381) and the Symbol of Chalce-
don (AD 451). These look very much like sets of propositions that consti-
tute the essence of Christian belief. The development of theology, as we 
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have already noted, comes much later. But nonetheless, this distinctively 
Western form of intellectual activity predates the modern period and also 
seems to underscore the importance of doctrine and correct belief.

It is not possible to offer here a complete analysis of the place of com-
mitment to doctrinal propositions in early Christianity, but to begin with 
we can say that in certain respects, the issue of the role of doctrine in an-
cient Christianity is related to our earlier discussions about the place of 
doctrine in ancient philosophy. My suggestion has been that ancient phi-
losophy has often been misunderstood by modern commentators who, 
on account of their adherence to a relatively recent and epistemologically 
oriented idea of philosophy, have seen only philosophical doctrines where 
in fact there were also philosophical exercises and ways of life. But it does 
not follow from this that doctrines played no role in these ways of life. 
As we have seen, for Plato and the Stoics teachings about the nature of 
the cosmos provide the context for an understanding of how life is to be 
lived. While Seneca, for example, stressed the fact that philosophy was 
concerned with the ordering of one’s life, rather than doctrine and dialec-
tic, he also resisted the extreme form of this position according to which 
moral precepts alone were sufficient for the philosophical life.98 For moral 
precepts to be most effective, he pointed out, they must be grounded in a 
particular view of the cosmos: “Precepts by themselves are weak and, so to 
speak, rootless. . . . It is the doctrines which will strengthen and support us 
in peace and calm, which will include simultaneously the whole of the life 
and the universe in its completeness.”99 Doctrines thus provide a context 
for the justification of moral prescriptions, underscoring the fact that for 
the Stoics, natural philosophy—the attempt to understand “the universe 
in its completeness”—promotes moral edification. Doctrines inform the 
moral content of philosophy while not representing ends in themselves.

As well as offering a rational grounding for prescriptions relating to 
the good life, doctrinal formulas could also have a more direct therapeu-
tic effect. This is most conspicuous in the link between philosophical and 
Christian understandings of catechesis. The expression “catechism” was 
used for the canonical doctrines of Epicureanism, and the rehearsal of the 
Epicurean creed was aimed at inculcating the appropriate attitude to life. 
“One must laugh and at the same time philosophize and look after his own 
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affairs,” wrote Epicurus, “and never cease to utter the words of the cor-
rect philosophy.”100 Philosophizing and the affairs of life were thus to be 
shaped by the mental rehearsal of the tenets of Epicureanism.

For the Church Fathers, catechesis and doctrinal understanding were 
similarly pursued in order to serve the ends of the religious life. One of the 
chief functions of the recitation of the Christian creed was thus to shape 
the direction of the lives of the faithful. “Say the creed daily,” Augustine 
urged his catechumens, “when you rise, when you compose yourself to 
sleep, repeat your creed, render it to the Lord, remind yourself of it, be not 
irked to say it over.”101 Elsewhere he hints that the private recitation of the 
creed was an exercise in self-examination, echoing the sentiment of the 
Delphic maxim “know thyself ”: “look at yourself; treat your creed as your 
own personal mirror.”102 The formative function of the creed and its role as 
a starting point in the Christian pilgrimage are set out in the closing lines 
of his short Treatise on the Faith and the Creed:

And these few words are known to the faithful, to the end that in believ-
ing they may be made subject to God; that being made subject, they may 
rightly live; that in rightly living, they may make the heart pure; that with 
the heart made pure, they may understand that which they believe.103

The creed is thus an introduction to Christian life, and believing is con-
cerned with subjection to God and right living. These, in turn, will bring a 
full understanding of Christian faith. These priorities are reflected in one 
of Augustine’s favorite sayings: “unless you believe, you will not under-
stand.”104 His sermon on this dictum opens with the telling observation 
that “the starting point of a good life . . . is right faith.”105

Consider also the role given to words in the philosophical therapies 
of the ancients. The basic premise of ancient rhetoric was that words, in 
addition to their referential and cognitive functions, have an affective di-
mension that is capable of moving and remediating the soul. In his dia-
logue Charmides Plato proposed that “the cure of the soul  .  .  . has to be 
effected by the use of certain charms, and these charms are fair words.”106 
Christian thinkers, who also regarded themselves as being concerned with 
the cure of souls, sought to use words in a similar fashion.107 Tradition-
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ally, the cure of the soul had been addressed to the amendment of “false 
beliefs and evil habits.”108 While we now conceive of these as quite dis-
tinct shortcomings—located, respectively, in the spheres of knowledge 
and morality—in antiquity they were intimately connected. For this rea-
son Seneca linked moral precepts with cosmological doctrines. Christian 
writers were similarly convinced of the inseparability of moral and epis-
temological error. The fall of Adam was thus thought to have precipitated 
the human race into a state of ignorance. On this understanding, not only 
did the original moral failings of humanity lead to false belief and prone-
ness to cognitive error, but they continued to do so.109

The Church Fathers and their medieval successors thus routinely linked 
immorality and heresy. It was for this reason that Clement offered the 
otherwise puzzling remark that “the ideas entertained of God by wicked 
men must be bad, and those of good men most excellent.”110 Upright living 
and right belief go together. Heretical movements were rarely censured 
purely for the fact that they promoted false beliefs. The threat of heresy 
was moral and social. Constantine the Great (272–337), the first Roman 
emperor to adopt Christianity, was particularly concerned to ensure right 
worship in the empire for this reason. In a letter to the North African bish-
ops, dispatched in the year 330, he speaks of “heretics and schismatics, 
who, deserting good and following after evil, do the things that are dis-
pleasing to God, are proved to cling to the devil, who is their father.” So 
great is their “wicked and shameless perversity,” he goes on to suggest, 
that “they might even break out into tumults, and stir up men like them-
selves at their crowded meetings, and thus a state of sedition might be 
produced, which could not be allayed.”111 (Interestingly, in this instance 
Constantine did not invoke the historical prerogative of Roman emper-
ors to enforce proper religious worship, but concluded his letter with a 
counsel of patience and tolerance.) These associations of heterodox belief 
with improper worship, immorality, disloyalty, and sedition give a strong 
indication of the fact that religious belief was not a discrete variable of 
some notion “religion.” Beliefs as we understand them were embedded in, 
and hence inextricable from, social and political realities. Returning to the 
homiletic practices of the Fathers, we can conclude that the preaching was 
less concerned with the communication of doctrine to the faithful than 
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with the attempt to use a form of words to direct their spiritual growth and 
shape the boundaries of a moral community.

Another way of shedding light on the nexus between belief and practice 
is to consider the relevant terminology. As is the case with a number of 
the words that we are accustomed to using in a particular way—“religion,” 
“theology,” “science”—the vocabulary of creedal belief is particularly in-
structive. “Creed” derives from the Latin credo, a translation of the Greek 
pisteuō. These terms denoted something both more and less than the giving 
of assent to propositions.112 Pistis thus originally meant “confidence” or 
“trust” between persons. In the New Testament, where the term takes on 
a more specific religious meaning, it has a cognitive component but re-
tains the basic idea of trust, along with connotations of obedience, hope, 
and faithfulness. The Latin uses both a noun (fides) and a verb (credere—to 
believe; credo—I believe) to capture the meaning of the Greek, and this is 
paralleled in the English use of the noun “faith” and the verb “to believe” 
to render pistis and its cognates. Originally both the Latin and English re-
tained the noncognitive connotations of the Greek. Thus, credo meant “to 
trust to or confide in a person or thing, to have confidence in, to trust.”113 When 
Seneca observes that “the first way to worship the gods is to believe in [cre‑
dere in] the gods” he is not suggesting that believing in the existence of the 
gods is a form of worship. Rather, he means to say that the beginning of 
worship consists in placing one’s trust in the gods. A sufficient condition 
for worship, he goes on to say, is imitation of the gods.114 Augustine sets 
out a similar view, proposing that believing in God (credere in) means “to 
love Him, by believing to esteem highly, by believing to go into Him and 
be incorporated into His members.” Elsewhere he contends that believing 
in God “is a great deal more than believing what God says”: it is “to cling 
by faith to God.”115 The English term “believe” captured this sense nicely, 
and in its medieval and early modern usages meant simply “to trust, rely 
upon, or have confidence in a person.”116 Until well into the Middle Ages, 
then, the declaration “I believe” was neither an assertion of the existence 
of some being nor the lending of assent to propositional truths, but was 
primarily an expression of trust between persons. As Faustus of Riez (b. ca. 
AD 405) expressed it: “To believe in God is to seek him in faith, to hope 
piously in him, and to pass into him by a movement of choice. When I say 
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that I believe in him, I confess him, offer him worship, adore him, give my-
self over to him wholly and transfer to him all my affection.”117

The contraction of the scope of “I believe,” and the assumption of its 
more familiar modern meaning—“to believe in the actual existence of 
some person or thing”—begins in the seventeenth century.118 As we shall 
see in chapter 4, “believe in,” from this time onward, is less a personal 
commitment than a theoretical judgment. It becomes a matter of disinter-
ested intellectual assent to putative facts and, increasingly from the nine-
teenth century, to doubtful or false claims. It is no coincidence that these 
transitions are accompanied by the growth of the ideal of scientific ob-
jectivity and the gradual disappearance of moral and formative elements 
from natural philosophical discourse. For the moment, however, my sug-
gestion is that “belief ” is not a historically stable concept in the West, and 
thus it provides a poor foundation for a notion like “religion,” for which 
is claimed both transhistorical and cross-cultural applicability. Indeed, 
if social anthropologist Rodney Needham is correct, the absence of our 
contemporary idea of belief is something that the premodern West shares 
with most other cultures. Needham points out that “there are numerous 
linguistic traditions which make no provision for the expression of belief 
and which do not recognise such a condition in their psychological assess-
ments.” “Belief ” in our modern Western sense, he concludes, “is a rela-
tively modern linguistic invention, and it does not correspond, under any 
aspect, to a real, constant, and distinct source of the self.”119

Similar considerations apply in the case of “doctrine,” which is often 
identified as the propositional substance of belief: doctrine is what is be-
lieved. If the analysis of belief set out above is correct, then this under-
standing of doctrine cannot be right. But if doctrine is not the primary 
object of belief, what is it? Again, attending to the history of the term is illu-
minating. In antiquity, doctrina meant “teaching”—literally, the activity of 
a doctor—and “the habit produced by instruction,” in addition to referring 
to the knowledge imparted by teaching.120 Doctrina is thus an activity or 
a process of training and habituation. Both of these understandings are 
consistent with the general point that Christianity was understood more 
as a way of life than a body of doctrines. Moreover they will also correlate 
with the notion of theology as an intellectual habit, as briefly noted in the 
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previous chapter. As for the subject matter of doctrina—its cognitive com-
ponent, if you will—this was then understood to be scripture itself, rather 
than “doctrines” in the sense of systematically arranged and logically re-
lated theological tenets. To take the most obvious example, Augustine’s De 
doctrina Christiana (On Christian Teaching) was devoted to the interpreta-
tion of scripture, and not to systematic theology.121 Even in the thirteenth 
century Bonaventure and Aquinas could both say that theology is nothing 
other than sacred scripture.122

As we have already noted, an emphasis on the reading of texts was a 
distinctive feature of Christianity. Here we can identify a significant point 
of difference with philosophy and the status of philosophical “teachings.” 
For a start, philosophers had typically privileged the spoken word over 
the written medium.123 More importantly, one mark of the deficiency of 
pagan philosophy, at least according to its Christian critics, was the plu-
rality of teachings offered by the various philosophical schools. Augus-
tine had made much of the fact that the Roman scholar Marcus Terentius 
Varro (116–27 BC) identified a possible 288 philosophical sects. To be sure, 
not all of these had been instantiated, but it followed, as Augustine mildly 
expressed it, that “philosophers have expressed a great variety of diverse 
opinions.”124 The Roman philosopher Cicero had already given a candid as-
sessment of the enterprise, confessing that there is nothing so absurd that 
some philosopher has not said it.125 For Christian apologists the discord of 
philosophy was routinely contrasted with the unity of scripture. From the 
Christian perspective, this diversity of human opinion demonstrated the 
fallibility of reason and necessity of revelation. Canonical scripture thus 
served as a measure or rule against which teaching could be gauged. The 
truth of scripture was clearly important, for upon its veracity rested the 
truth of the Christian way of life. As Augustine put it, “not even love itself, 
which is the end of the commandment and the fulfilling of the law, can be 
rightly exercised unless the objects of love are true and not false.”126 For 
this reason it became important to spell out rules for the interpretation 
of scripture: hence works such as Augustine’s De doctrina Christiana. The 
creeds, too, in addition to their role in Christian formation, were under-
stood as providing a framework for the understanding of scripture, and as 
guides to the bounds of legitimate reading.
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While it was important that the narratives of scripture be regarded as 
true, the study of the Bible for the Church Fathers and their medieval suc-
cessors was primarily a matter of becoming acquainted with the moral 
demands of scripture and, by enacting those in daily life, growing in the 
likeness of their divine author. Augustine wrote that the criterion of any 
interpretation of scripture was whether it had a tendency “to build up 
two-fold love of God and our neighbour” or to promote “the kingdom of 
charity.” This priority was in keeping with the Pauline maxim that knowl-
edge puffs up, while charity edifies (I Cor. 8:1). Indeed, once the theologi-
cal virtues have been formed in the individual, doctrine becomes unneces-
sary: “Thus, a man who is resting upon faith and hope and love, and who 
keeps a firm hold on these does not need the scriptures except for the pur-
pose of instructing others.”127 Gregory the Great (ca. AD 540–604) wrote 
in a similar vein that in reading scripture “we should transform within 
ourselves what we read, so that when the mind is moved by hearing, our 
way of life puts into practice what it has heard.”128 The reading of scrip-
ture was not primarily a matter of learning the content of “the Christian 
religion” as we might now understand it, but was a form of spiritual exer-
cises akin in certain respects to those of the philosophers. As Brian Stock 
expresses it, “Scripture offers the reader—either the private reader or the 
audience at a reading—a privileged medium, through which God’s will, 
framed in narrative, can be internalized and directed outwards as ethi-
cally informed action.”129 The encounter with scripture was thus the occa-
sion for self-transformation. As in the case of ancient philosophy, doctrine 
in the sense of “teaching” plays an important role in patristic and medi-
eval Christianity.130 But just as ancient philosophies are not to be thought 
of simply as assemblages of argumentative techniques and tenets, Chris-
tianity is not yet understood as a religion, constituted by its doctrinal 
content.

: : :

I hope to have identified some reasons for thinking that neither of the 
categories “science” or “religion” works very well for this period, and that 
if we attempt to apply them in some rigid fashion, the result is likely to be 
a distorted understanding.131 Even if we were to shoehorn particular activi-
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ties of the ancient world into our categories “science” and “religion” as best 
we could, we would still not get anything like the Karl Popper narrative in 
which the natural philosophy of the Greeks represents a reaction against 
theological interpretations of nature, and in which Christianity brings a 
premature end to a fledgling science by reinstating them.132 Rather, what 
we see is a natural philosophy that is always pursued with moral and reli-
gious ends in mind. We know this because the relevant historical actors 
state it unambiguously. Christianity can thus affirm the ends of pagan 
natural philosophy, while rejecting the means. This realization enables us 
to tell a rather different story to commonly received views. Three specific 
aspects of this alternative narrative are worth briefly highlighting.

First, the idea that natural philosophy or science was subordinated to 
theology by the Church Fathers and, after them, the scholastics, is quite 
mistaken. As we have seen, it was Aristotle who places theology, albeit in 
his own sense of the term, at the apex of the speculative sciences, and the 
Stoic Chrysippus who contends that theology is the fulfillment of philoso-
phy.133 When in the Middle Ages Thomas Aquinas subsequently wonders 
whether theology is “the ruler or mistress” of the other sciences, he does 
so because the question is prompted by his reading of Aristotle. The scho-
lastics were themselves not even agreed on whether theology was a sci-
ence, and hence there was no consensus about its status as their queen. 
The standing of “theology” in the ancient philosophical schools serves as 
a reminder of the fact that philosophy, including natural philosophy, was 
not then divorced from religious concerns.

Second, to a degree, Christianity is responsible for a diminution of the 
scope of natural philosophy, but in the sense that it begins to take over 
some of the moral and religious goals that were once intrinsic to natu-
ral philosophy. Further developments in the modern period will complete 
this process, but with the inception of Christianity it has already begun. If 
we consider again the uses of natural philosophy set out by Simplicius—
from the most mundane to the more elevated and spiritual—we already 
have a good idea of which ones Christianity will consider itself responsible 
for. This, then, is already a step in the direction of that demoralized and 
detheologized version of natural philosophy that we designate “science.” 
What is left for science, thus conceived, are the residues of a natural phi-
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losophy evacuated of those moral and spiritual components that had once 
lain at its heart. These amount to the mundane technologies of medicine 
and mechanics, and the production of engines of war.

Third, and related to this, it is not yet possible to set up an opposition 
between naturalistic and religious accounts of the cosmos. While some 
popular histories of science speak in terms of Greek science versus Chris-
tian faith, in fact, to some degree we might say that “theological” con-
cerns could drive the agenda of naturalism.134 The early Christians, for 
example, were on the whole more skeptical than their pagan counter-
parts about astrology, anthropomorphic deities, the world-soul, and the 
divinity of the heavens. To take just one these instances, Christians, Jews, 
and Epicureans were unique in the ancient world in not believing in the 
divinity of celestial bodies, and in the case of Jews and Christians this 
skepticism was motivated by a theological worldview. Educated pagans 
such as Celsus ridiculed Jews and Christians for their impiety in this mat-
ter. Partly on this account, Christians were often labeled as atheists and 
lumped together with the Epicureans, from whom, not surprisingly, they 
sought to distance themselves.135 This reputation persisted into late an-
tiquity with the pagan Simplicius, from whom we heard earlier, being 
horrified at the blasphemy of the Christian philosopher Philoponus (ca. 
490–570), who denied divinity to heavenly bodies.136 In fact Philoponus 
believed that the motion of the heavens was to be explained by a “motive 
force” imparted by God at the moment of creation. In his view, all natural 
motion was thus imparted, and he may, on this account, be credited with 
having supposed a unified theory of dynamics. His conception of impe-
tus subsequently influenced Galileo.137 But setting aside for now the ap-
parent prescience of Philoponus, we can say that the Christian cosmos is 
not inhabited by deities. Yet, as a divine creation it does bear deep theo-
logical significance. Medieval Christians were to reinvest this depopulated 
world not with divinities but with divine meanings. In keeping with the 
textual orientation of Christianity they were to hold that nature, like scrip-
ture, was “God’s book.” The rise and fall of this powerful metaphor—the 
book of nature—along with its implications for our modern conceptions 
of science and religion, will be considered in detail in the next chapter. 
For now, however, consider that Christian critique of pagan philosophy is 
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often interpreted as evidence of bias against “science.” In fact much of that 
critique was directed against astrology, divination, the worship of deified 
heroes, and belief in the divinity of the celestial bodies, which is to say, 
against “superstition.”138 To speak of this as a conflict between science and 
religion is not merely to use inapplicable modern categories—it also in-
volves a fundamental misunderstanding of the complicated way in which 
the cosmos was understood in Western antiquity.
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[ 3 ]

Signs and Causes

According to the Gospel, the beginning of the ways of God is in 

His work, so that the race of men might learn by Him to follow the 

ways of the Lord and to perform the works of God.

—Ambrose of Milan, Hexameron1

By means of what is material and temporary we may lay hold upon 

that which is spiritual and eternal.

—Augustine, De doctrina christiana2

Nor is it strange that philosophers through the whole of 

speculative philosophy have diffused ethical principles, because 

they knew that these related to man’s salvation.

—Roger Bacon, Opus Majus3

In a recent collection of essays, addressed in part to the relations between 
science and religion, the philosopher Thomas Nagel observes that con-
temporary analytic philosophers often fail to acknowledge “the signifi-
cant element of yearning for cosmic reconciliation that has been part of 
the philosophical impulse from the beginning.” The example that Nagel 
chooses to illustrate his point is Plato, who exhibited what he refers to as 
“a profound religious temperament.” This ancient Greek philosopher “was 
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clearly concerned not only with his soul, but also with his relation to the 
universe at the deepest level,” and he “hoped for some form of redemp-
tion from philosophy.”4 Nagel’s suggestion that Plato was embarked upon 
a “religious” quest, and that knowledge of the universe was integral to that 
quest, comports with the understanding of the goals of ancient philoso-
phy set out in the previous chapter. Here, natural philosophy—what to us 
looks very much like science—is pursued as part of a comprehensive at-
tempt to understand one’s place in the world, and to live rightly within it.

As we have seen, the first Christian thinkers shared this religious tem-
perament, but their understanding of our place in the cosmos was in-
formed by an idea of creation that was in some tension with the predomi-
nant classical models. The idea that the world had been created out of 
nothing (ex nihilo) by a benevolent Deity contrasts with the Aristotelian 
doctrine of the eternity of the world, with Platonic and Gnostic teachings 
about the inferiority of the material world, and with the Neoplatonic idea 
of the world as an emanation from the divine. Christians, moreover, had 
the additional resource of scripture to assist with their version of the quest 
for redemption. For them, the normative qualities of the cosmos—that is 
to say, the manner in which it was thought to provide resources for the 
living of a fulfilled life—not only were to be understood in light of the idea 
of divine creation, but also had to be consonant with the content of the 
canonical texts of Christianity. For this reason the Church Fathers were to 
speak of two linked modes of divine communication—one in the book of 
scripture, and one in the book of nature. While the natural world was dis-
tinct from God, and hence nondivine, in various ways the creatures were 
thought to bear mute testimony to their divine origins. In a certain sense, 
the world was the bearer of the divine image, although, owing to the fallen 
condition of the cosmos and its human tenants, that image was faint and 
difficult to discern. But with the guidance provided by scripture the lan-
guage of the book of nature could be understood. Reading scripture and na-
ture together become an integral part of medieval contemplative practice.

The intelligibility of nature lay not only in the realm of meaning, how-
ever. As a divine artifact, the world was also causally related to God—as 
pagan thinkers, albeit in different ways, had recognized. In the Christian 
understanding of this relation, God was not only the efficient cause of 
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things—the original cause that had brought them all into being—but was 
understood to be the source of the matter and form of the creatures, and 
the end or final cause to which all things were drawn. The study of nature, 
on this understanding, pointed to God as the causal power that ultimately 
underpinned the existence of all things.

For medieval thinkers these two conceptions of the divine relation to 
the world offered ways of ascending from the visible, mutable, and ma-
terial things of nature to an intelligible spiritual realm that lay beyond. 
As exercises in the contemplation of nature, they also served to shape 
the person and to prepare the mind for the encounter with more elevated 
theological truths. From the thirteenth century onward the causal order 
will begin to predominate, as Aristotelian natural philosophy takes hold 
in the medieval universities. But both symbolic and causal understand-
ings of the order of nature will operate in tandem until they are eclipsed 
by the new sciences of nature of the seventeenth century.

The Order of Meanings

The premises of the metaphor of the book of nature may be found in 
scripture itself. According to the book of Genesis, God placed lights in 
the heavens “for signs and for seasons” (Gen. 1:14). The heavenly lights 
thus served not only a practical purpose but for later interpreters acted 
as “signs” of eternal verities. Psalm 19 goes further, suggesting that the 
heavens communicate through a silent, wordless discourse: “The heavens 
declare the glory of God, the skies proclaim the work of his hands. Day 
after day they pour forth speech” (Ps. 19:1–2). In the New Testament, the 
key passage is Romans 1:18–20, which, as we have seen, alludes to the fact 
that the invisible things of God can be known through the visible creation. 
This passage provided a crucial link to the Greek divisions of the specula-
tive sciences, in which the inquirer proceeds from the mutable, temporal 
objects of this world to the invisible objects of metaphysics and theology. 
This passage also afforded considerable scope for patristic and medieval 
writers to elaborate on how the contemplation of the creatures ought 
properly to lead to the contemplation of the Creator himself.5

Origen takes up these themes in his commentary on the Song of Songs—
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the work most closely associated by patristic and medieval thinkers with 
the ascent of the mind beyond the realm of the material world. Here he 
suggests that “all the things in the visible category can be related to the 
invisible, the corporeal to incorporeal, and the manifest to those that are 
hidden.” For Origen, there are hidden theological and moral meanings in 
all created things for, he argues, in much the same way that man bears an 
image and likeness to God, so all created things have a resemblance and 
likeness to heavenly things. Origen contends that these deeper layers of 
meaning are also to be found in the scriptures. While the superficial reader 
might rest content with the literal sense (which for Origen is equivalent to 
the visible category), more profound meanings are to be discerned in the 
deeper allegorical and moral layers that take us into the hidden depths. 
While not all patristic exegetes agreed with the specifics of this approach, 
and while we encounter multiple reading strategies among the Church 
Fathers, Origen is typical in so far as his whole interpretative endeavor is 
shaped by the Christian story of redemption that extends from the origins 
of the cosmos to the final consummation of all things.6 This story is not 
only recounted in the words of scripture, but is built into the very fabric of 
the cosmos and is inscribed on every creature. Nature, like scripture, is a 
book upon which we may contemplate.

A number of the Church Fathers, following this logic, considered na-
ture to be another canonical book. Athanasius (ca. 296–373) spoke of the 
way in which the creation, “as though in written characters” declares 
through its order and harmony the Lord and Creator. John Chrysostom 
(ca. 349–407) described the realm of visible things as a volume from which 
the unlearned may be educated in the things of God. Augustine chastised 
Faustus the Manichean for not looking upon the “book of nature” as the 
creation of God.7 At times, this image could be strained to its metaphori-
cal limits. Evagrius Ponticus (345–99), one of the most influential monas-
tic writers of the patristic period, suggested that when we read the book 
of nature our own minds become books in which God inscribes words of 
wisdom and providence.8 Although this conception of the order of nature 
is different from what we find in the classical writers, it still draws upon 
the idea of personal transformation as a key element of the engagement 
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with nature. The human mind is itself rewritten as a consequence of its 
contemplation of the world.

In the patristic period and the Middle Ages the idea of the book of 
nature, and the question of how that “book” was to be read, were inti-
mately linked to theories of the interpretation of that other book, scrip-
ture. Following Origen, a number of Church Fathers developed three- and 
fourfold schemes of biblical interpretation. The most common medieval 
classification distinguished four senses of scripture: literal or historical, 
tropological, anagogical, and allegorical.9 The literal sense is more or less 
self-explanatory. The tropological sense referred to the moral application 
of the text—how it could be put into practice. The anagogical sense re-
ferred to the promises of scripture and the foretaste of heaven—what was 
to be hoped for. Finally, the allegorical sense places Christ in the center 
of history. John Cassian, one of the first to employ this scheme, offers an 
example of how this might work in practice, by explaining the different 
meanings of “Jerusalem.” A biblical reference to this place would denote, 
in its literal sense, the city of the Jews; in its tropological sense, the human 
soul; in its anagogical sense, the heavenly city of God; and in its allegorical 
sense, the Church of Christ.10

For our purposes what is significant is that all of these exegetical 
schemes, whatever their terminology, posit a basic division between the 
literal sense and the higher senses. These higher senses were collectively 
known as “the spiritual sense” or simply just “allegory.”11 Augustine, in 
opening sections of De doctrina christiana, provided the definitive ratio-
nale for the allegorical interpretation of scripture. Here we encounter an 
influential theory of natural signs in which the interpretation of words is 
linked to the meaning of objects. Augustine explains that allegory is not 
simply a technique for reading written texts, but is to do with discerning 
the moral and theological meanings of natural things. The literal sense of 
scripture can be determined by linking words to the things to which they 
refer. The allegorical meanings, however, lie in the meanings of the ob-
jects. As part of his work of creation, then, God invested the creatures with 
theological meanings that can be “read” by the discerning reader.

Later medieval references to the book of nature tend to assume this 
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Augustinian framework. Hugh of Saint Victor (ca. 1096–1141) explains the 
metaphor in this way:

For the whole sensible world is like a kind of book written by the finger 
of God—that is, created by divine power—and each particular creature is 
somewhat like a figure, not invented by human decision, but instituted by 
the divine will to manifest the invisible things of God’s wisdom.

Every creature, on this understanding, has been designed to manifest 
some divine truth. Hugh explicitly invokes the Augustinian theory of 
signs, insisting that “in divine utterance not only words, but even things 
have a meaning.” Our knowledge of this symbolic order is not purely theo-
retical, for it changes the mind through a process of habituation. “It is . . . a 
great source of virtue for the practiced mind,” Hugh informs us, “to learn, 
bit by bit, first to change about in visible and transitory things so that 
afterwards it may leave them behind altogether.”12 The Franciscan phi-
losopher and theologian Bonaventure (1221–74) was subsequently to agree 
that “all creatures are essentially a certain image and likeness of Eternal 
Wisdom.” They are offered to us “so that proceeding from the sign to the 
thing signified, these minds of ours may be guided through the sensible 
objects they do perceive to the intelligible world they do not.”13

The theory of signs found in De doctrina christiana is also rehearsed in 
the very first question of Thomas Aquinas’s monumental Summa theolo‑
giae. Here Thomas considers the various schemes of allegorical interpre-
tation before explaining that they all rest upon the assumption that things 
in the natural world, like words, are capable of signifying: “The author of 
Holy Writ is God, in whose power it is to signify His meaning, not by words 
only (as man also can do), but also by things themselves.” He goes on to 
say that the senses of scripture “are not multiplied because one word sig-
nifies several things, but because the things signified by the words can be 
themselves types of other things.”14 Necessarily, then, any full account of 
divine self-disclosure will entail reference to both scripture and nature. 
For the early Middle Ages the intelligibility of nature lay primarily in its 
moral and theological meanings, rather than in sets of causal relations.15
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A specific application of this theory of signs to the natural world was 
given in the medieval bestiaries, themselves elaborations on an earlier 
work known as the Physiologus. In the bestiaries we find animals, plants, 
and stones invested with theological and moral meanings, so that the 
reader, when encountering these natural objects, will be put in mind of 
their true significance. The description of the pelican set out in these 
works is perhaps one of the clearest examples of how the creatures were 
interpreted (see figure 2). The key element of the description in the Physi‑
ologus, related in all of the bestiaries, is as follows:

David says in Psalm 101, “I am like the pelican in loneliness.” . . . If the 
pelican brings forth young and the little ones grow, they take to strik-
ing their parents in the face. The parents, however, hitting back kill their 
young ones and then, moved by compassion, they weep over them for 
three days, lamenting over those whom they killed. On the third day,  

Figure 2. Illustration of the pelican from Ashmole Bestiary.
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their mother strikes her side and spills her own blood over their dead 
bodies . . . and the blood itself awakens them from death.16

This account is followed by commentaries on the various meanings of the 
creature. The Aberdeen Bestiary (ca. 1200) explains that the pelican signi-
fies Christ, Egypt, and the world. It symbolizes Christ because “it kills its 
young with its beak as preaching the word of God converts the unbeliev-
ers. It weeps ceaselessly for its young, as Christ wept with pity when he 
raised Lazarus. Thus after three days, it revives its young with its blood, 
as Christ saves us, whom he has redeemed with his own blood.”17 Further 
explanations are offered for why the pelican also signifies Egypt and the 
world.

On account of this description the pelican became an enduring emblem 
of Christ’s atoning death, and is ubiquitous in medieval art, architecture, 
and literature. In Oxford, it can still be seen perched precariously on the 
pulpit of Christ Church Cathedral and above the famous sundial in the 
Corpus Christi quad. It adorns the lectern of Norwich Cathedral, and it can 
be seen in the painted glass of Bourges Cathedral and above the altar of 
Saint Giles-in-the-Fields, London. In his famous Eucharistic hymn, Adoro 
te devote, Thomas Aquinas speaks of the pelican; Dante refers to Christ as 
“nostro pellicano” and, less happily, Shakespeare’s Lear regretfully refers 
to Regan and Goneril as “those pelican daughters.”18

In addition to these signifying functions, creatures could serve more 
directly as moral tutors. This was the “tropological” way of reading the 
world, in which animals and plants offered patterns of behavior to emu-
late or avoid.19 The classic example was the industry of the insects. The bee 
was commended in scripture as a good worker, Ambrose of Milan (374–97) 
pointed out, and we are thus enjoined “to follow the example of that tiny 
bee and imitate her work.” Ambrose’s Hexameron is replete with instances 
of such creaturely exemplars: birds were “examples for our own way of 
life”; the fishes “constitute for us a pattern of the vices”; the example of the 
vine serves “for the instruction of our lives.”20 The Hexameron of Basil the 
Great (330–79) and the Moralia in Job of Gregory the Great (540–604) also 
enumerate the manifold ways in which observation of the creatures can 
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yield important moral lessons. The whole world, Basil concluded, “is truly 
a training place for rational souls.”21

In a period well before evolutionary theory offered an explanation of 
the sheer quantity and diversity of living things, it made sense to think 
of God as having provided various creatures for food, clothing, medi-
cine, and other uses of life—including, in the case of less welcome crea-
tures, as punishment for sin. But the vast array of living things exceeded 
by a significant margin all that could be encompassed within those cate-
gories. The question—why pelicans, and indeed why any number of living 
things—could be answered by referring to their moral and symbolic sig-
nificance.22 Some were to be understood literally, as it were; others in 
terms of the truths they represented or the morals that they taught. As 
Richard of Saint Victor (d. 1173) explains: the “visible works of the Cre-
ator have been created and disposed for this, that they may both serve the 
needs of the present life and also exhibit a shadow of future goods.” It fol-
lows, he goes on to say, that “we ought to understand some things simply 
and seek nothing in them according to the mystical sense, while some 
things  .  .  . are capable of representing something according to the mys-
tical sense.”23 This is a rather different natural world from that which we 
currently inhabit, and it was also different from the world of the ancients. 
Understood in these moral and symbolic terms, it was a world that was not 
primarily to be explained causally, nor exploited materially, but to be read 
and meditated upon.

The Uses of the Creatures

The fact that the world was understood as providing for the material, 
moral, and spiritual needs of its human inhabitants meant that the Church 
Fathers adopted what in some respects was a “utilitarian” approach to na-
ture. Ambrose claimed that “there is nothing without a purpose. . . . What 
you consider as useless has use for others.”24 Basil wrote that everything 
in the world had been created “to contribute to some useful end and to 
the great advantage of all beings.”25 These kinds of sentiments were by 
no means unprecedented. Aristotle had famously declared in the Politics 
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“that nature has made all the animals for the sake of man,” and the Stoics 
who came after him endorsed this position enthusiastically. Anthropo-
centric attitudes to nature are not to be solely attributed to the Judeo-
Christian tradition, and neither are they unique to the West.26 But there is 
something quite distinctive in the different kinds of uses of natural things 
attested to in patristic and medieval sources. The uses of things, as we 
have seen, were extended to the moral and spiritual realm. But beyond 
this, they were also understood within the context of the Christian Fall-
Redemption narrative.

In De doctrina christiana Augustine not only provided the semiotic 
theory that underpinned the subsequent allegorical reading of the “two 
books,” he also linked his theory of signs to an important distinction be-
tween use (uti ) and enjoyment (frui ).27 Immediately following his discus-
sion of signs and things, he goes on to suggest that the things God has 
made are to be used, and he places that use within a specific understand-
ing of the earthly condition. The present life is compared to that of the 
wayfarer passing through a strange and beautiful land on the way to his 
rightful home:

We have wandered far from God. If we wish to return to our Father’s 
home, this world must be used, not enjoyed, that so the invisible things of 
God may be clearly seen, being understood by the things that are made,—
that is, by means of what is material and temporary we may lay hold upon 
that which is spiritual and eternal.28

As part of God’s creation, material things are, in an important sense, 
good—as Augustine maintains against the Manicheans—but they are 
good in a relative sense. As sojourners we must use the temporal and ma-
terial things of the present world to direct our minds to the eternal and 
immaterial things of the next. The distinction between use and enjoyment 
is revisited in Augustine’s notion of the order of love. In essence, because 
there is a hierarchy of goods, our loves must be ordered and directed ac-
cordingly.29

Aquinas will later take up these themes, making explicit the tension 
between the goodness of the creatures as God’s creation and the neces-
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sity of using them as a means to discover God. In a discussion of the role 
of knowledge in human happiness, he declares that “man’s beatitude con-
sists, not in considering creatures, but in contemplating God.” But it does 
not follow that we should have no interest in the creatures at all. Rather 
“man’s beatitude does consist somewhat in the right use of creatures, and 
in well-ordered love of them: and this I say with regard to the beatitude of 
a wayfarer.”30 Aquinas subsequently invokes the Pauline reference to “the 
invisible things of this world” to explain that since “God’s effects show us 
the way to the contemplation of God Himself . . . it follows that the con-
templation of the divine effects also belongs to the contemplative life, in-
asmuch as man is guided thereby to the knowledge of God.”31

The fallen condition of the world and its human inhabitants has an im-
portant bearing on all of this. According to the history of the first human 
beings set out in the opening chapters Genesis, Adam and Eve had been 
created with all the perfections necessary for a happy life, and had been 
placed in a paradise that would meet all their needs. Yet, in spite of this, 
they had disobeyed God and were cast out of Eden. As a consequence, 
our first parents and their progeny now suffer all the indignities of mor-
tality, including a propensity toward evil and error. Equally important, 
the natural world found itself implicated in the rebellion of Adam and 
Eve, becoming wild and unmanageable. Our tendency to misidentify what 
should be used and what should be enjoyed, the disordering of our loves, 
and our difficulties in discerning the true meanings of the creatures all 
spring from sin. In his original and perfect state, Adam had been able di-
rectly to intuit the uses of the creatures and their spiritual significance. 
Following the Fall, however, the luminous transparency of the creatures 
had faded, and the human mind had become darkened. Bonaventure sug-
gested that Adam’s original dominion over the creatures in the Garden of 
Eden consisted in a mental mastery of what it was that they represented. 
In the state of innocence, Adam “possessed knowledge of created things 
and was raised through their representation to God and to his praise, rev-
erence, and love.” As a consequence of the Fall, this knowledge was lost, 
and the powers of the mind—sense, imagination, reason, understanding, 
intelligence, and moral discernment—“were distorted by sin.” The recap-
turing of this lost mastery could be achieved only if the powers that had 
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originally made it possible were “cleansed by righteousness, trained by 
learning, and perfected by wisdom.”32 All of this could also be related back 
to the “two books” metaphor. Bonaventure makes the connection this way:

The whole world is a shadow, a way and a trace; a book with writing front 
and back (Ezekiel 2:9). Indeed, in every creature there is a refulgence of 
the divine exemplar, but mixed with darkness. . . . When the soul sees 
these things, it seems to it that it should go through them from shadow to 
light, from the way to the end, from the trace to the truth, from the book 
to veritable knowledge which is in God.33

Formal learning—including knowledge of the natural world—thus had a 
role to play in restoring to the mind some of its original powers and per-
fections.

In the same vein, Hugh of Saint Victor had already argued that the 
liberal arts are to be pursued in order to restore a divine likeness in the 
human mind—again, a likeness that had been lost as a consequence of 
the Fall.34 The cognitive imposition of order on the creatures, in which 
we come to an understanding of their moral and allegorical significance, 
is actually a way of reestablishing a dominion over them that had been 
lost as a consequence of the Fall. In this way, the arts and sciences provide 
a means for the partial restoration of the prelapsarian perfection of the 
world. Hugh contended that the goal of the arts is “restoring our nature’s 
integrity, or the relieving of those weaknesses to which our present life 
lies subject.” Philosophy, he stresses, echoing both Cicero and Augustine, 
is a “cure” or a “remedy.”35 Similar motifs may be found in John Scotus 
Erigena, Michael Scot (ca. 1175–1253), and Vincent of Beauvais (d. 1264).36

Looking forward to the seventeenth century, a number of features of 
these medieval approaches to nature will reappear, albeit in a different 
register. The internalized understanding of the mastery of the creatures 
will be turned outward onto the visible world, and the redemptive exercise 
will be understood as the control and manipulation of material things in 
the most literal sense. But the reestablishment of dominion over nature 
will be retained as one of the chief goals of the new science. The Fall nar-
rative will also occupy a central position, motivating scientific inquiry and 
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shaping its methods. Finally, ideas about the usefulness of natural things 
will take on an entirely new complexion, when individuals such as John 
Calvin and Francis Bacon reconfigure the idea of utility and challenge the 
traditional priority given to the contemplative life.37

The Order of Causes

With the collapse of the Western Roman empire in the fourth and fifth cen-
turies, the textual remains of classical learning had been preserved largely 
in encyclopedic digests, with the result that the early Middle Ages was 
heir to a rather “thin” version of traditional Greek learning. The twelfth 
century witnessed the rediscovery of a “thick” version of the classical 
tradition—mostly represented in the works of Aristotle—that had been 
preserved and elaborated in the Arab world and the Eastern empire. This 
rediscovery was accompanied by renewed urbanization and the rise of the 
medieval universities—Bologna (1150), Paris (ca. 1200), and Oxford (1220). 
Simplifying the matter somewhat, we may say that we now have a new site 
of intellectual activity, the medieval university, and a new philosophical 
conversation partner in the person of Aristotle. These new sites of learn-
ing, with their generally positive approach to Aristotelian thought, do not 
displace monasticism or Platonic Augustinianism, but they do offer a re-
vised model of the nature and purpose of natural philosophy and of its re-
lation to theology, and hence a different conception of what each entails.38

Part of the impact of Aristotelian thinking was to bring a revaluing of 
the material world in its own right and a reconsideration of how knowl-
edge of the world related to knowledge of divine things. A key principle 
was Aristotle’s insistence on the priority of sensory knowledge. Whereas 
the trope of the relation of the visible to the invisible had traditionally 
been read as endorsing the idea of an ascent from the material to the in-
telligible realm, it could also be interpreted more in an Aristotelian way. 
Thomas Aquinas, for example, seeks to preserve the idea of an ascent from 
the material to the intelligible, but this is now expressed in terms of the 
Aristotelian principle that there is nothing in the intellect that was not 
first in the senses.39 From this principle Aquinas draws this conclusion: 
“Whatever is said of God and creatures is said according as there is some 



68	 Chapter Three

relation of the creature to God as its principle and cause, wherein all the 
perfections of things preexist excellently.”40 For this reason also, he says, 
we can affirm the metaphors and allegories of scripture, which seek to 
point to God by referring to material realities. But the key thing is that 
one of the primary ways in which we know God is as the ultimate cause of 
the creatures.41

In addition to their symbolic capacities, then, the creatures provide a 
way to understanding God as the causal source of their being, since to 
some degree effects resemble their causes. This is a presupposition of 
Aquinas’s famous “analogy of being.”42 This assumption can justify the 
more formal study of the natural world as represented in Aristotle’s writ-
ings on natural science—the libri naturales—that came to occupy an im-
portant place in the arts curriculum of the medieval universities. To take a 
single example, Thomas’s teacher at the University of Paris, Albertus Mag-
nus (d. 1280), commenting on Aristotle’s Parts of Animals, notes that “from 
the knowledge of these vile animals we can ascend to the knowledge of the 
first cause just as we ascend from effect to cause.”43

It is important to understand that God was not understood simply as 
the first in a series of efficient causes. Rather, for each natural effect, both 
God and the natural agent are involved. God’s role in natural causation 
was understood in terms of both his ongoing conservation of the being of 
natural things and of his communication to them of a likeness of his own 
causal capacity. When events take place in nature, it is not that God plays 
some remote causal role simply by virtue of his having initiated a chain 
of causes in the past that eventually brings about a particular outcome. 
Neither is the present causal activity to be understood as partly attribut-
able to God and partly to nature. Instead, natural events are “wholly done 
by both, according to a different way.”44 God’s causal activity is analogous 
to natural causation, but cannot be unequivocally identified with it.

Sometimes, modern readers see this discussion of God’s role as a first 
cause as depicting a particular kind of relation between theology and Aris-
totelian natural philosophy (or “religion” and “science” if you will). The 
systematic study of nature, exemplified in Aristotelian natural philoso-
phy, plays the role of science, and in that role provides premises for a natu-
ral theology—that is to say, evidence of the existence and nature of God 
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derived from the natural world alone. This would represent a significant 
breach with the symbolic approach. While this reading is not completely 
misplaced, it is only part of the story, and perhaps not the most important 
part. My suggestion is that the appropriators of Aristotle are less inter-
ested in using his “science” to support theological propositions than they 
are in seeing the whole exercise as promoting particular kinds of virtues, 
broadly understood. What we have here is a kind of mental training that 
prepares the mind for the acknowledgment of certain truths.

William of Auvergne (d. 1249), one of the first Parisian theologians to 
grapple with the newly translated works of the Greek philosophers, con-
tended that the study of the universe leads to both “the exaltation of the 
creator and the perfection of our souls.”45 Albert the Great subsequently 
wrote of the generic benefits of study, observing that training (exercitium) 
“awakens a capacity, not only concerning its object, but of another object 
as well. A person who is capable of seeing the truth in one thing is dis-
posed to seeing it in another.”46 As we have already established, “science,” 
on this understanding, is a mental habit rather than a body of knowledge 
that offers premises for arguments. This understanding of science, more-
over, applies across the board—to the science of nature (natural philoso-
phy) and to the science of God (theology). Aquinas will make a similar 
point when he insists that understanding God from the creatures is not 
an exercise in what we would call “philosophy of religion,” but is part of 
the life of contemplation: “Since, however, God’s effects show us the way 
to the contemplation of God Himself, according to Rm. 1:20 . . . it follows 
that the contemplation of the divine effects also belongs to the contempla-
tive life, inasmuch as man is guided thereby to the knowledge of God.”47

It is important, then, to reduce neither natural philosophy (“science”) 
nor sacra doctrina (“theology”) to familiarity with an organized body of 
doctrines.48 In proposing that sacra doctrina is a science, Thomas Aquinas 
is arguing that it is a practice that leads to a particular state of mind, as a 
consequence of which one can habitually reason from cause to effect. In 
the first question of the Summa theologiae he thus states that the unity of 
the science of theology comes from the fact that it is a single “faculty or 
habit.”49 This is a helpful reminder that scientia is not just a set of ordered 
propositions, but is also a mental disposition. As Aquinas scholar John 
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Jenkins has written, the purpose of the science of sacred doctrine is “to 
induce habits of thought, intellectual habits, in virtue of which a person’s 
knowledge of the cause becomes the cause of, the epistemic grounds for, 
his knowledge of the effect. Its purpose, that is, is to make one’s thinking 
in a particular field mirror the order of causality.”50 As we can see, this 
is similar to Albert’s notion of mental training. Indeed, for a number of 
medieval thinkers the “habits” associated with sacred doctrine were not 
primarily intellectual but practical.51

Again we should remind ourselves that the pursuit of philosophical 
wisdom was not solely concerned with the accumulation of knowledge of 
the particular subject matter of the various sciences. Equally, it involved 
becoming a particular kind of person. The attainment of wisdom, as Aqui-
nas noted at the very beginning of the Summa contra gentiles, relates to a 
specific office, where “office” is related to the possession of certain virtues. 
Aquinas explains, again on the authority of Aristotle, that to discharge 
one’s office is simply to act virtuously.52 Moreover, for Aquinas, the pro-
cess of knowing calls for the mind of the knower to become conformed to 
that which is known. Knowledge of the truth, ultimately identified with 
contemplation of God himself, thus entails growing into conformity with 
the divine nature. “The rational creature,” as Aquinas puts it, “is made dei-
form.”53 (Recall also that for Aristotle, contemplation is the activity of God 
and the contemplative life was possible “in so far as something divine is 
present in [man].”54) As one progresses in knowledge of the first cause, of 
necessity one acquires “a certain rectitude.”55 What is really going on in 
the pursuit of both natural philosophy and theology is a process of train-
ing and apprenticeship that leads to an intellectual habituation to achieve 
cognitive restructuring.56 This understanding of the office of the philoso-
pher as one who undergoes personal transformation will change quite sig-
nificantly in the seventeenth century, when the philosophical task will be 
directed outward toward the transformation of nature.

The approach taken by Thomas Aquinas offers us yet another model 
of how the objects of natural philosophy might have theological import. 
In becoming familiar with causal relations the knower gains a generic ca-
pacity that is transferable to other, more elevated, objects. This concep-
tion of “science,” in common with the monastic practices of lectio divina 
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(an exercise of scripture reading, meditation, prayer, and contemplation) 
and the symbolic readings of nature of Hugh and Bonaventure, is consis-
tent with the general idea of philosophy as a form of spiritual exercises. 
“Science” is a handmaiden, not so much because it offers premises for a 
propositional theology, but because it entails the performance of mental 
exercises that promote the personal transformation that is the goal of the-
ology. Ultimate truths about divine things can be known only to the prop-
erly prepared mind, and the study of nature was seen as contributing to 
that preparative process.57

Medieval Natural Theology?

Natural theology is usually thought of as providing the chief point of con-
tact between the natural sciences and theology throughout history. It is 
worth asking at this juncture, then, how the approaches to the natural 
world that we have been considering relate to the project of natural the-
ology. We began this chapter with a reference to Thomas Nagel’s proposal 
that some contemporary analytic philosophers routinely misconstrue the 
traditional philosophical quest by understanding it primarily in light of 
their present preoccupations. There is a related kind of misconstrual of 
the medieval understanding of the theological significance of the natural 
world. It is tempting for twenty-first-century readers to regard any theo-
logically motivated interest in the study of nature as falling under the 
rubric of natural theology, understood as an activity that from “neutral” 
premises offers arguments that establish the existence of God and certain 
of his attributes.

The analytic philosopher of religion, William Alston, offers this widely 
accepted definition of natural theology: “the enterprise of providing sup-
port for religious beliefs by starting from premises that neither are nor 
presuppose religious belief.”58 The alert reader will no doubt recall the 
problematic nature of each of the terms in the conjunction “religious be-
lief ” and the potential dangers in applying these terms anachronistically. 
It is also worth noting at the outset that the expression “natural theology” 
is almost completely absent from patristic and medieval literature.59 
When we look at the earliest English books we find a similar situation, 
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with a steady increase in usage beginning only from the middle of the 
seventeenth century. The paucity of references to “natural theology” in 
the Middle Ages is partly because the parent term “theology” was itself 
not much in use. On those occasions when the expression “natural the-
ology” does appear, in Augustine and Aquinas, for example, it is used in a 
negative way. Aquinas thus follows Varro and Augustine in distinguishing 
three kinds of theology: “natural theology” (physicum theologiae), “mythi-
cal theology” (essentially euhemerism, the worship of dead heroes), and 
“civil theology” (state-sponsored worship of images), all of which he re-
garded as forms of “superstitious idolatry.”60 This association of “natural 
theology” with pagan thought persisted until the seventeenth century, 
where we find Francis Bacon alleging that the Platonists corrupted natu-
ral philosophy by mixing it with natural theology.61

Of course, the relevant activity might be conducted in the absence of 
the modern label, but for reasons that I hope are now obvious, we ought 
to resist the temptation to apply “natural theology” to the patristic and 
medieval approaches to the natural world that I have been describing. For 
a start, engagement with natural philosophy in the premodern period is 
thought to offer a particular kind of mental training that will facilitate 
both moral behavior and theological insight. The process is really one of 
cognitive formation—a preparation for a form of knowing that remains 
inaccessible to those who have not undergone the requisite training. This 
mode of knowing is more like direct experience—tasting and seeing—
than logical deduction or inference from premises. Crucially, what one 
“knows” is not restricted to the fairly limited range of truths associated 
with natural theology—God, certain of his attributes, immortality, and 
perhaps postmortem rewards and punishments. Rather, nature offers a 
parallel revelation that bears testimony to the triune nature of God, to 
Christ’s redemptive death and his resurrection, while at the same time 
reinforcing a set of quite specific moral prescriptions. To offer a few ex-
amples, Hugh of Saint Victor insists that the Trinitarian nature of God can 
be known through meditation upon the magnitude, beauty, and utility of 
the creation.62 Bonaventure was also to contend that the triune nature of 
God is in some sense inscribed upon his creatures: “The creature of the 
world is like a book in which the creative Trinity is reflected, represented, 
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and written.”63 Subsequently, the fifteenth-century Spanish theologian 
Raymond of Sabunde (fl. 1434) was to pen his Theologia naturalis seu liber 
creaturarum (Natural Theology; or, The Book of the Creatures, 1434–36), in 
which it is argued that the book of nature, like God’s other book, was suffi-
cient for salvation and communicated something of God’s triune nature.64 
This, clearly, was not natural theology in our sense of the word, and refer-
ences to the “book of nature” at this time do not refer to an exercise in 
which premises are sought for arguments from design.

That said, a far more promising candidate for our contemporary ver-
sion of natural theology can be found in Thomas Aquinas. But even here 
matters are not straightforward.65 Aquinas’s reputation as the medieval 
natural theologian par excellence rests in part on the disproportionate at-
tention directed toward the “five ways”—the five so-called arguments for 
the existence of God that appear in the third article of the second question 
of the Summa theologiae. This brief article is a much-exploited resource 
for philosophers of religion although it represents a miniscule proportion 
of Thomas’s output. While opinions on the status of the “five ways” vary, 
a number of commentators have argued that the aim is not to provide 
a foundation for the whole theological enterprise by establishing, at the 
outset, the existence of God through reason.66 Rather, given that we are 
already assured of the existence of God through revelation, it becomes a 
matter of explicating the meaning of divine existence in relation to the 
finitude of the creatures. Philosopher Leo Elders has even offered the in-
triguing suggestion that the five ways set out a meditative process, and 
represent stages of the ascent of the mind into deeper levels of under-
standing the being of God.67

When we consider what Aquinas says he is doing in Summa contra 
gentiles—typically regarded as the main work in which he develops a natu-
ral theology—again we discover that he is not really engaged in an intel-
lectual activity that begins with premises that require no religious beliefs. 
Rather he is concerned with premises acceptable to contemporaries who 
are not committed to the specific truths of the Christian revelation. This 
is something quite different. The common “rational” grounds from which 
Aquinas begins, then, are already theistic. Christianity, Islam, and Greek 
philosophy are understood as already aiming for the same thing—as Aqui-
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nas puts it: “almost all philosophy is directed towards the knowledge of 
God.”68 The apologetic purpose of the argument of Summa contra gentiles 
is to convince readers that Christianity succeeds in achieving these (reli-
gious) aims in a way that the others do not. This is why Thomas begins the 
work with an exploration of “the office of the philosopher” and pursuit of 
wisdom, for he intends to show that the philosophical quest, as under-
stood by ancient Greeks and Arabs, is one that has a realistic prospect of 
success only within Christianity. It follows that when Aquinas speaks of 
“divine truths that reason’s enquiry can attain to,” this is not equivalent 
to Alston’s “premises that neither are nor presuppose religious belief.”69 
Aquinas’s starting point presupposes a version of theism, belief in some 
kind of soul, a teleological conception of human beings that sees certain 
“ends” as given, and a conception of philosophy understood as the quest 
for wisdom and spiritual perfection. In short, Aquinas’s distinction be-
tween modes of truth that surpass the capacity of reason and those that 
do not maps onto neither the medieval dichotomy of the book of scripture 
and the book of nature nor the modern distinction between the subject 
matter of revealed theology and natural theology.

As it turns out, the project of constructing arguments for God’s exis-
tence based on putatively neutral premises gets under way in earnest in 
the seventeenth and eighteenth centuries, when a secular conception of 
reason begins to emerge. It appears in tandem with a new understanding 
of religion in which propositional beliefs come to play a significant role, 
and with a rethinking of the goals and purposes of natural philosophy. In 
short, to relate this development to one of our leitmotifs, we can say that 
the birth of natural theology accompanies the objectification of the virtues 
of religio and scientia, which cease to be qualities of the individual and 
come to refer solely to activities and bodies of knowledge.

The Discarded Image

One reason that the enterprise of natural theology gains momentum in 
the early modern period is that the theological modes of understanding 
nature represented by the symbolic and causal orders described above 
begin to disintegrate. Their departure makes room for the development of 
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a new “experimental” natural philosophy—one that involves a different, 
and in some senses more intimate, connection with theology. The grad-
ual demise of symbolic understandings of nature can be accounted for in 
a number of ways, but one factor was growing skepticism about the alle-
gorical mode of reading scripture and nature. For its patristic and medi-
eval advocates, allegorical interpretation, as we have already noted, was 
not simply a matter of reading multiple meanings into words, but, as we 
see in Augustine, assumed a view of the world in which natural objects 
had spiritual meanings. As a consequence, any attack on the allegorical 
interpretation of scripture would necessarily have implications for how 
the world was interpreted, since the significance of words and of things 
was intimately connected in a rich web of symbolic meanings. Reserva-
tions about the abuses of allegorical reading begin as early as Nicholas of 
Lyra (1270–1349) who, while not dispensing with the spiritual senses of 
scripture, insisted that the literal sense was foundational. But it was the 
Renaissance and Reformation that spelled the beginning of the end for 
allegory as a general interpretative stance that could be applied to scrip-
ture and nature.70

Martin Luther bluntly declared that allegory was for “weak minds” and 
“idle men.” For him it was the literal sense that contained “the whole sub-
stance, nature and foundation of the holy scripture.”71 John Calvin also pri-
oritized the “historical” or “literal” sense of the text, and chastised those 
who pursued allegory.72 This censure of allegory was motivated by the Re-
formers’ vesting of religious authority in scripture alone. The principle of 
sola scriptura, in turn, presupposed that when it counted, the meaning of 
scripture was clear and unambiguous. The Reformers also sought to lib-
erate the text of scripture both from the interpretative authority of the 
Catholic magisterium and from a long exegetical history that in their view 
had obscured the true meanings of the text. The critique of allegory was 
accompanied by a general suspicion of symbolic representations, and thus 
the program of the Reformers was associated, to varying degrees, with a 
contraction of the sacramental world, a sometimes virulent iconoclasm, 
and a corresponding positive emphasis on the unvarnished written word.

Natural philosophers in the seventeenth century gave clear expres-
sion to the new nonsymbolic understanding of nature that went hand in 



76	 Chapter Three

hand with these new readings of the book of scripture. Commenting on 
the medieval idea of the book of nature in his 1605 manifesto for a new 
kind of natural science, Francis Bacon observed that “for as all works do 
shew forth the power and skill of the workman, and not his image; so it 
is with the works of God which do shew the omnipotency and wisdom of 
the maker, but not his image.”73 The idea that the world shows the image 
of God, Bacon goes on to say, is a “heathen opinion.” To some degree this 
was true, for it was Plato, after all, who had asserted that the world is “a 
sensible God who is the image of the intellectual.”74 But as we have seen, 
this view also informed a Christian understanding of the book of nature. 
Bacon’s stance contrasts directly with that of Origen, for whom “all cre-
ated things have a resemblance and likeness to heavenly things,” and 
Bonaventure, for whom “the creature of the world is like a book in which 
the creative Trinity is reflected, represented, and written.”75 It was also in 
opposition to contemporary expressions of the emblematic worldview in-
spired by Platonic hermeticism.76 Bacon’s denial of the symbolic transpar-
ency of the natural world is accompanied by his recommendation of a new 
method for revealing “the true signatures and marks set upon the works 
of creation” as opposed to what he calls the “idols of the mind” and “empty 
dogmas” of traditional natural philosophy.77

It is important to understand that Bacon, like many advocates of the 
“new philosophy,” did not imagine himself to be stripping the universe 
of its religious significance. Rather he presents himself as offering a 
genuinely Christian approach to nature, in comparison to preceding ap-
proaches that were understood to have been contaminated by pagan phi-
losophy (hence Bacon’s characterization of them as “heathen”). This was a 
reformation of the sciences that was to parallel the reformation of religion 
that, from a Protestant perspective, was similarly about the purification of 
paganized Catholicism. Bacon proposes a new, nonallegorical way of read-
ing the book of nature. This was characteristic of other pioneers of the new 
sciences. Kepler and Galileo, for example, retained the notion of the book 
of nature, but contended that the language in which it was written was 
mathematical.78 Rather than a vast canvas of theological symbols, the cos-
mos instead bore inscriptions written in the spare and precise language of 
geometry and mathematics. As Galileo famously expressed it:
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Philosophy is written in this grand book, the universe, which stands con-
tinually open to our gaze. But the book cannot be understood unless one 
first learns to comprehend the language and read the letters in which it is 
composed. It is written in the language of mathematics, and its characters 
are triangles, circles, and other geometrical figures without which it is 
humanly impossible to understand a single word of it.79

It was not a contemplative, hermeneutical practice that would lay bare 
the hidden intelligibility of the cosmos, but rather mathematical skill. 
Nature, on this model, consists of idealized geometrical entities rather 
than divinely instituted symbols. While such a view is often thought to be 
a Platonic one, a key element of the Platonic conception of the cosmos—
its intrinsic moral significance—was missing. Plato’s assumption of the 
edifying qualities of mathematical reasoning is also increasingly absent.

The specific form that this mathematical order takes will be a new 
one—the idea that there are natural laws, capable of mathematical for-
mulation, and imposed on matter directly by God. René Descartes (1596–
1650) put it this way: “God imparted various motions to the parts of mat-
ter when he first created them, and he now preserves all this matter in the 
same way, and by the same process by which he originally created it.”80 
Motion, then, is not a feature of matter itself, but depends upon the divine 
will. This conception of nature as obeying arbitrary laws conferred by God 
would help to motivate empirical inquiry into the operations of nature. As 
Descartes explained: “Since there are countless different configurations 
which God might have instituted here, experience alone must teach us 
which configurations he actually selected in preference to the rest.”81

If we turn from the physical world to living things, we see another new 
version of the book of nature metaphor. Robert Boyle (1627–91), one of the 
leading lights of the newly established Royal Society, believed that read-
ing the book of nature called for procedures that could penetrate beneath 
the visible surface of things, not in order to disclose their transcenden-
tal referents, but to reveal their remarkable physical design. Boyle spoke 
of the creatures as “texts, to whose exposition physiology is necessary.” 
Their meanings, if we may still call them that, lay within them, rather 
than beyond them. The discernment of their meanings was to be facili-
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tated through experiment, dissection, and artificial magnification. In his 
characteristically labored prose, Boyle explained that living things were 
“texts” whose interpretation called for “penetrating indagations” directed 
toward the discovery of their “unobvious properties.” Alluding to the prac-
tices of shorthand, then much in vogue, Boyle also referred to the objects 
of nature as “the stenography of God’s omniscient hand.”82

Even more direct evidence of the demise of the symbolic world on which 
the older metaphor had depended comes from works of natural history 
that identified themselves with the reformed approach to nature charac-
teristic of the new experimental science. Whereas traditional natural his-
tories, such as The Historie of Foure-Footed Beastes (1607) of the clergyman 
Edward Topsell (ca. 1572–1625), still enumerated the symbolic meanings 
of the creatures, this emblematic stance was eschewed by advocates of the 
“new philosophy.”83 Nehemiah Grew (1641–1712), a pioneer of plant physi-
ology and active early member of the Royal Society, made a point of ex-
cluding “Mystick, Mythologick, or Hieroglyphick matter” from his cata-
log of the Royal Society’s natural history collection. Instead, he would be 
focusing on “the Uses and Reasons of Things.”84 In his Ornithology (1678), 
coauthored with Francis Willoughby, John Ray similarly announced that 
he would not be dealing with “Hieroglyphics, Emblems, Morals, Fables, 
Presages or ought else appertaining to Divinity, Ethics, Grammar, or any sort 
of Humane Learning.” These were not deemed to have a proper place in a 
legitimate natural history.85

These developments signal the death of a universal hermeneutical 
framework in which the books of scripture and nature were interpreted 
together. Now, even the book of nature was subject to a plurality of her-
meneutical practices—mathematical, anatomical, taxonomic. But the col-
lapse of the unified system of interpretation, and the separation of the 
study of texts and the natural world, by no means implied that the study of 
nature was to be pursued independently of theological considerations. In-
stead a new partnership developed between theology and the new science.
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Lost Causes

Accompanying the evacuation of meaning from natural objects was the 
stripping away of their intrinsic causal powers.86 The predominant scho-
lastic position on causal order was a “bottom up” understanding that 
accounted for change in the world in terms of the inherent powers and 
virtues of its constituents. This view derived ultimately from Aristotle, for 
whom the powers of things derive from their forms.87 To this basic Aristo-
telian conception the scholastics had added the idea of a creator God, who 
is involved because he is responsible for the being of those objects. Thus 
every event has a primary cause (God) and a secondary cause (the powers 
of the individual agent).88 Some of the later scholastics had already ex-
pressed reservations about this view of things, but it was the advent of 
Descartes’s new notion of laws of nature that spelled the beginning of the 
end for intrinsic powers and qualities.89 For Descartes, as we have already 
seen, it is laws of nature and not intrinsic properties that offer the best 
prospect for explaining the operations of the natural world. These laws of 
nature were not descriptive of relations among the properties of objects, 
but rather of divine volitions.90 On this “top down” understanding, the 
regularities of nature were directly imposed upon it by God. Such a view 
not only discounted the causal role of Aristotelian forms, but ultimately 
led to doubts about whether there were any genuine secondary causes in 
nature at all. This tendency toward occasionalism—the idea that God is 
the only true cause of natural events—culminated in David Hume’s (1711–
76) suggestion that causation was essentially psychological rather than 
ontological, in human minds rather than the world.91 Occasionalism also 
fitted well with the idea of God promoted by the Protestant Reformers, 
who emphasized the primacy of the divine will and stressed God’s omnipo-
tence and transcendence.

Somewhat paradoxically, then, the pious idea that God was the only 
genuine cause in the cosmos and that natural objects had no causal powers 
of their own led to the direct equation of divine and natural causality. For 
a number of key seventeenth-century natural philosophers, and in par-
ticular the Newtonians, the regularities of nature were a manifestation of 
the continuous and direct activity of God.92 The Newtonian philosopher-
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theologian Samuel Clarke thus maintained that there was no such thing as 
“the power of nature” or “the course of nature.” There was, rather, “noth-
ing else but the will of God producing certain effects in a continued, regu-
lar, constant, and uniform manner.”93 In this collapse of the distinction 
between natural and supernatural causation lay the seeds of a thorough-
going naturalism, for once divine activity was placed on the same level as 
natural activity the operations of nature could be understood as having 
either divine causes, or natural causes, but not both at once. Causal ex-
planation became a zero-sum game, and the disjunction God-or-nature 
would increasingly be resolved in favor of the latter. Some commentators 
have suggested that this tendency to place divine causation on a par with 
natural causation is to be attributed to the influence of John Duns Scotus.94 
But whatever its source, it is certainly characteristic of understandings 
of causation among many early modern natural philosophers. In much 
the same way that symbolic meanings of nature and scripture were col-
lapsed into a single literal sense, the various causal layers of Aristotelian 
scholasticism came to be flattened into a single layer of univocal efficient 
causes. There was one order of meaning—the literal sense—and one level 
of causation—efficient causation. Both of these developments were pro-
moted by religious thinkers, and for religious reasons. They were both a 
precondition for the emergence of modern science. Yet, the ultimate effect 
of this flattening of the scope of meaning and causation was that modern 
science and theology would come to occupy the same explanatory terri-
tory, and this established the conditions for competition between them.

The fading fortunes of the Aristotelian understanding of causal order 
extended not only to the powers of inanimate objects, but to human 
powers and virtues as well. As we saw in the first chapter, virtues were 
understood as habits that perfect natural powers. Natural powers, in turn, 
move the entities in which they inhere—in this case human persons—
toward their natural ends. This was how Aristotelian “final causes” were 
thought to operate. The Protestant Reformers objected to key elements of 
this conception of human habits and ends. For a start, they took a much 
harder line than their scholastic predecessors on the moral and cognitive 
incapacity that resulted from original sin. One consequence of this un-
compromising stance was a skepticism about whether unaided human 
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reason could penetrate to the essences of things, or know about their true 
ends, or discern the intentions that God might have had in creating natu-
ral things. These doubts, in turn, were a motivating factor in a new experi-
mental natural philosophy that was more critical in its methods and more 
modest in its ambitions than the Aristotelian natural philosophy that it 
was destined to replace. The Reformers, and Luther in particular, were 
also sharply critical of the Aristotelian notion of habitus, because of its 
perceived complicity in a mistaken view of justification, the doctrine that 
explained how sinful human beings might be reconciled with God. Not 
only were flawed human beings incapable of discerning their true end, but 
even if they were, their weakened moral and intellectual powers would be 
totally inadequate to move them in the right direction. These critical as-
saults, considered in more detail in the next chapter, would necessitate 
a rethinking of the foundations of Aristotelian moral philosophy, and of 
the role and operations of the moral and intellectual virtues. As a conse-
quence, scientia and religio will begin to assume the shape of the modern 
categories “science” and “religion.”
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[ 4 ]

Science and the Origins of “Religion”

An “inner process” stands in need of outward criteria.

—Wittgenstein, Philosophical Investigations, §580

The Christian religion has very strong evidences.

—Samuel Johnson, in Boswell, Life of Johnson (1787)1

The Chief End of Science is to beget Virtue.

—John Sergeant, Method to Science (1696)

Recent years have witnessed the publication of a significant number of 
works purporting to offer scientific explanations of religion, often in 
terms of cognitive science or evolutionary psychology.2 In an often un-
distinguished field, David Sloan Wilson’s Darwin’s Cathedral (2002) rep-
resents a relatively sympathetic evolutionary account of religion. One of 
the besetting difficulties of this genre lies in the slippery nature of the 
putative object of study—religion. Wilson addresses this problem by sug-
gesting that catechisms, understood as concise and systematic presenta-
tions of religious beliefs, offer a good way of capturing the essence of reli-
gion. Catechisms, he informs us, “are a gold mine of information for the 
evolutionary study of religion”; they are “ ‘cultural genomes’ containing 
in easily replicated form the information required to develop an adaptive 
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community”; they are “short enough for detailed analysis” and they enable 
“the comparative study of religious organizations.” He concludes that it 
is hard to imagine a better historical database than the information pro-
vided by the content of catechisms.3 Crucially, for Wilson, catechisms lend 
themselves to scientific and comparative analysis because they are “mea-
surable aspects of the world.”4

That such an approach is now plausible is testament to a remarkable 
change in the understanding of both religion and science that can be 
traced back to the early modern period. What began to take place then was 
that the philosophical exercises and bodies of knowledge employed in the 
inculcation of the interior virtues of scientia and religio came to stand in 
for the things themselves in their entirety. The content of catechisms that 
had once been understood as techniques for instilling an interior piety 
now came to be thought of as encapsulating the essence of some objective 
thing—religion. Religion was vested in creeds rather than in the hearts 
of the faithful. In a related process, the label “scientia,” which had tradi-
tionally referred to both a mental disposition and a formal body of knowl-
edge, came to be associated with the latter alone, eventually giving rise 
to an objective thing—science. While there had once been a close corre-
spondence between science considered to be a virtue and science under-
stood in terms of demonstrable knowledge, from this period onward, sci-
ence was increasingly thought of as a body of systematic knowledge or a 
method that existed quite independent of the dispositions of its practi-
tioners. The very possibility of a “science of religion” rests upon these tran-
sitions, and indeed the work of David Sloan Wilson is a distant ancestor of 
a new approach to religion that begins in the seventeenth century.

The End of Ends

The processes that led to these modified understandings of scientia and 
religio are various, but the fact that both undergo similar transitions is sug-
gestive of at least some common causes. One reason for this reconfigura-
tion is that the prevailing Aristotelian model of virtues—understood both 
as moral qualities of the individual and as inherent propensities of natu-
ral bodies—was called into question. In the moral sphere, the Aristotelian 
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scheme had been one in which certain human ends were taken as given, 
and the virtues were ways of promoting those ends. Reason informs us 
of our true end and the means to achieve it. The task of ancient philoso-
phy had been to assist the individual in the cultivation of those habits that 
would help them achieve their true end.5 With the inception of Christianity 
the moral cultivation that had formed the central focus of philosophy was 
moved into the religious domain, and distinctively Christian elements 
were added to the basic scheme. Among these were the concept of sin, 
the theological virtues (faith, hope, and charity), and the idea that ethical 
precepts should be understood both as divine commands and teleological 
injunctions (that is, prescriptions that promoted the attainment of natu-
ral human ends). Yet the basic Aristotelian structure was retained through 
the Middle Ages. In the sixteenth and seventeenth centuries, however, 
the foundations of this framework began to crumble. Protestant critics 
found fault with the relationship between habit and merit, and with as-
sumptions about the capacity of reason to determine human ends and the 
means to accomplish them. In the sphere of natural philosophy, the Aristo-
telian understanding of virtues, qualities, and ends as intrinsic properties 
of natural bodies was also subjected to searching criticism. Change in the 
natural world came to be understood in terms of laws of nature that were 
thought to operate externally on inert particles of matter.

One objection to the prevailing understanding of the virtues, mounted 
by Protestant thinkers, was that it implied that genuine moral credit could 
be acquired by repeated practice. According to Martin Luther, the Aristo-
telian position amounted to the view that “he who does much good will 
thereby become good.” In Luther’s judgment, this view of moral advance-
ment—a doctrine of salvation by good works—had corrupted medieval 
Christianity.6 Aristotle and Aquinas were disparaged as “fools” for think-
ing, as he put it, “that the virtues of love, chastity, and humility can be 
achieved through practice.”7 For Luther this stance was at odds with the 
New Testament teaching that no amount of human effort is sufficient to 
make one good. Practice does not make perfect. Rather, God, through his 
grace, treats us as if we were perfectly righteous. Luther thus contended 
that righteousness “is not in us in a formal sense, as Aristotle maintains, 
but is outside us.”8 Calvin agreed that the teaching of Saint Paul was that 
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righteousness is not “a quality infused into us.” The New Testament, he 
pointed out, makes no reference to good works but “tells us that righ-
teousness must be sought without us.”9

Luther and Calvin may have overstated the affinities between the scho-
lastic views and those of Aristotle, particularly on the issue of the role of 
human efforts in the cultivation of the virtues. But what was distinctive 
about their position in relation to the scholastics was their contention that 
grace should be understood in relational rather than substantial or meta-
physical terms.10 To put it another way, individuals were not justified by 
virtue of an inner quality, whether acquired or infused, but on account 
of their relationship to God. That relationship, in turn, was determined 
solely by the divine will. As we will see shortly, an analogous change was 
subsequently to take place in the sphere of natural philosophy, with pat-
terns in the natural world being understood no longer in terms of the 
inner qualities of things, but rather as ordered relationships imposed on 
the world directly by the will of God. In the spheres of morality and natural 
philosophy, laws of nature thus came to assume the role previously played 
by inherent virtues.

A closely related element of the Reformers’ denial of key elements of 
the Aristotelian program was their skepticism about the possibility of 
perfecting human nature. On the Aristotelian model, both the moral and 
intellectual virtues promoted the perfection of particular natural powers.11 
However, the premise that human beings could perfect any of their natu-
ral powers was inconsistent with the Protestant understanding of original 
sin. When, for example, English poet John Milton represented the pagan 
understanding of the virtues in Paradise Regained, he noted that the phi-
losophers had been ignorant of “how Man fell” and that because of this 
they had mistakenly sought virtue “in themselves.”12 It was not merely 
moral capacities that had been damaged by the Fall, for the consequences 
of original sin extended to the intellectual faculties as well, thus encom-
passing both religio (a moral virtue) and scientia (an intellectual virtue). 
Understood in this light, Calvin’s notorious doctrine of “total depravity” 
was less about the extreme nature of the depravity suffered by human 
beings than about the fact that depravity extended to every human faculty, 
including the intellectual. The effects of original sin were not confined to 
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the moral faculties, as some of the scholastics had taught.13 In short, Prot-
estant understandings of divine grace and original sin were inconsistent 
with the idea that certain habits could perfect the moral and intellectual 
powers.

Yet another way of seeing the impact of these new ideas is to consider 
how they eroded the Aristotelian matching of natural ends with particu-
lar human propensities. For many post-Reformation thinkers—both Prot-
estant and Catholic—the disordering of nature that followed the sin of 
Adam and Eve had disturbed the original alignment of natural human 
ends with the means to achieve them. Aristotle had maintained that all 
men by nature desire to know. This propensity he took to be a natural and 
distinguishing feature of humankind, and he concluded that the highest 
activity for human beings lies in the fulfillment of that desire, which is to 
say, in intellectual contemplation.14 But for a number of Aristotle’s early 
modern detractors this analysis failed to take into consideration the dis-
torting effects of human sin. For them, human nature as we presently en-
counter it does not represent the natural and original condition of human 
beings. Accordingly, the data provided by an examination of our “natural” 
propensities may not in fact point to our natural end, but may instead 
simply exemplify our corrupt condition. Our apparently natural inclina-
tion to seek knowledge might thus be a culpable curiosity—an originally 
innocent desire, now disordered by sin.

Aristotle had also thought that if entities had a natural propensity 
toward some end, then nature (or, on the scholastic reading, God) would 
have provided the means to achieve it. In the case of human beings, our 
natural inclination toward a scientific knowledge of things was thus a sure 
indication that we possessed the cognitive capacity to arrive at that kind 
of knowledge since, as Aristotle constantly reminds us, nature does noth-
ing in vain. This Aristotelian position informed the theories of knowledge 
adopted by the scholastics. John Duns Scotus put it this way: “If the proper 
operation of the intellect . . . is to know the thing which is true, it seems 
hardly fitting that nature should not endow the intellect with what is pre-
requisite for such an operation.”15 The application of this principle to the 
intellectual virtues gave rise to the view that, all other things being equal, 
the exercise of scientia (along with intellectus and sapientia) will normally 
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give rise to reliable knowledge. For this reason, Aristotelian natural phi-
losophy was based on commonsense generalizations drawn from every-
day observations of the natural world.

For those who took seriously the deleterious effects of the Fall, how-
ever, there were no guarantees that our corrupted faculties, operating in 
a postlapsarian world, would naturally point us in the direction of truth. 
On the contrary, they were more than likely to lead us into error. It was 
conceded that there might once have been a natural correspondence be-
tween the mind and the world, but this capacity of the mind to accurately 
represent the world was now regarded as one of the chief casualties of 
the primeval Fall. Francis Bacon, echoing the Pauline sentiment that in 
the present world we see “through a glass, darkly,” described the mind as 
a distorting mirror that routinely deceives us. Bacon’s ambitious project 
to set science on new foundations was motivated by this basic question: 
“whether that great commerce between the mind of man and the nature of 
things . . . might by any means be restored to its perfect and original con-
dition.”16 In seventeenth-century England, exponents of the new experi-
mental approach to philosophy stressed the fallibility of human reason, 
the impossibility of penetrating to the true essences of things, the need for 
repeated experimental observations carried out under special conditions, 
and the necessity for scientific researches to be concerted, collective, and 
cumulative. Exemplifying this general attitude, Robert Hooke, first cura-
tor of experiments at the Royal Society, wrote of the human condition that 
“every man, both from a deriv’d corruption, innate and born with him, and 
from his breeding and converse with men, is very subject to slip into all 
sorts of errors.” He concluded that “these being the dangers in the process 
of humane Reason, the remedies of them all can only proceed from the 
real, the mechanical, the experimental Philosophy.”17

So it was that an “unnatural” and somewhat counterintuitive regimen 
of experiments was designed to interrogate a fallen nature with the appro-
priate level of skepticism, while at the same time addressing the human 
predilection for delusion and self-deception.18 As for the content of natu-
ral philosophy, it would be premised on a view of the world similarly 
couched in nonteleological terms. As noted earlier, replacing the teleo-
logical causal powers that moved objects toward their natural ends were 
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divinely imposed laws of nature that paralleled, in certain respects, the 
divine imperatives that constituted the moral law. Again, then, divinely 
authored laws of nature would replace the inner virtues or qualities of 
natural things, while divinely authored moral laws would similarly re-
place human virtues.19

Related to this skepticism about the natural knowledge-making pro-
pensities of human beings were various levels of denial about the possi-
bility of determining the true ends of natural things, and even, to some ex-
tent, the ends of human life. Thomas Hobbes (1588–1679) declared in the 
Leviathan (1651) that “there is no such finis ultimus (utmost aim), nor sum‑
mum bonum (greatest good), as is spoken of in the books of the old moral 
philosophers.” English poet and satirist Samuel Butler (1612–80) agreed 
that “it is very probable we do not understand (although we may believe) 
the Purpose for which wee were created, for if we are ignorant of the im-
mediate, and nearest Causes of our selves, much more must wee be so of 
the most remote.”20 Our supposed ignorance of the true ends of other as-
pects of nature had already been championed by Francis Bacon and René 
Descartes. Bacon thought that “the final cause rather corrupts than ad-
vances the sciences.” Descartes agreed that because human nature is “very 
weak and limited whereas the nature of God is immense,” it follows that 
“the customary search for final causes [is] totally useless in physics.”21

Admittedly, strong claims continued to be made during this period 
about the true ends of human life. As well-drilled generations of Pres-
byterian children could once have testified, the first article of the West-
minster Catechism (1647) declares that “Man’s chief and highest end is to 
glorify God and enjoy him forever.”22 But these confident creedal asser-
tions about the ends of human life were not grounded in an analysis of 
human desires or powers as they had been for Aristotle, but were justified 
by direct appeals to scripture. (This is the import of Butler’s claim that we 
may have a belief about the purpose for which we are made, even though 
we do not understand it.) The true ends of human life thus needed to be 
given through revelation, and the means to achieve them were set out in 
the divine commands laid out in scripture.23 In fact, just as the critique 
of Thomist-Aristotelian teleology is informed by an Augustinian view of 
original sin and its consequences, so it is Augustine’s view of human ends, 
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along with his distinction between use and enjoyment that is now re-
instated: the ends of human life are to enjoy God and to use the creatures. 
In his commentary on the Westminster Catechism, Presbyterian minis-
ter John Flavell thus reiterated that the chief and highest end of man was 
to glorify God and enjoy him forever, adding that his secondary end was 
“prudently, soberly, and mercifully, to govern, use, and dispose of other 
Creatures in the Earth, Sea, and Air, over which God gave Man Domin-
ion.”24 As we shall see in more detail in the next chapter, the motifs of self-
cultivation and self-mastery that had been central to classical accounts of 
philosophy, and which to some degree had found their way into medieval 
understandings of human ends, would now be directed outward onto the 
world. The goals of human life will be placed within a pattern of redemp-
tion history in which the way back to God involves reestablishing mastery 
of the natural world that had been lost as a consequence of the Fall. This 
realigned understanding of true human ends thus eroded the significance 
of the virtues of religio and scientia by undermining the assumptions upon 
which they rested. At the same time, it led to the establishment of a set of 
religious justifications for the practical dominion over nature that would 
motivate the new sciences of the seventeenth century and set the scene 
for the emergence of the modern idea of science as a set of techniques di-
rected toward mastery of the natural world.

None of this means that natural philosophy has now been fully extri-
cated from the moral realm. It is rather the beginning of a decoupling 
of knowledge-making enterprises from a particular understanding of the 
virtue of scientia. Insofar as knowledge continues to be related to the moral 
subject, it might be annexed to such virtues as charity (Bacon) or gener-
osity (Descartes). Neostoicism also promoted its version of the virtues, 
and these, too, could be related to knowledge-making enterprises in vari-
ous ways, and without the foundations of an Aristotelian teleology.25 More 
generally, virtues were often redescribed in terms of whether they yield 
behaviors that accord with positive laws. John Locke, like Machiavelli and 
Descartes before him, dismissed the classical virtues and vices as mere 
“names pretended and supposed everywhere to stand for actions in their 
own nature right and wrong.” In the absence of any consensus about natu-
rally evident human ends, the virtues seemed simply to be arbitrary in-
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ventions of the ancients. Any legitimate conception of virtue and vice, for 
Locke, had to be reformulated in terms of moral law, the primary source of 
which is “the will of a supreme invisible law-giver.” In Locke’s own words: 
“By whatever standard soever we frame in our minds the ideas of virtues 
or vices  .  .  . their rectitude or obliquity consists in the agreement with 
the patterns prescribed by some law.”26 On his model, “virtues” are now 
understood in terms of the behaviors they generate—as one commentator 
has recently put it, they are explained “from the outside in.”27 In the case 
of religion, the virtue of religio will increasingly be understood from the 
outside in, as the modern ideas of religion and the religions make their 
first appearance.

This revised understanding of the moral virtues directly parallels devel-
opments in the new experimental approach to the physical world, which 
concerns itself with the behaviors of objects in terms of their conformity 
to laws, rather than in terms of supposed internal virtues and tendencies. 
Indeed, the religious critique of the idea of habitus and its relation to the 
virtues was reinforced by elements of the new natural philosophy. This is 
hardly surprising, since in the Aristotelian scheme of things both physical 
and moral action operated along similar general principles. Descartes, for 
example, opposed the idea of habitus because it had implications that were 
inconsistent with the mechanical philosophy that he espoused.28 Habitus 
was intimately linked to the scholastic idea of forms and qualities that 
he had sought to expel from the universe. By the same token, those with 
a stake in maintaining the traditional justifications of the moral virtues 
were alarmed that their foundations might be undermined by the demise 
of Aristotelian natural philosophy. The vehemence with which some of 
Descartes’s theological opponents attacked his natural philosophy pro-
vides us with a measure of what was at stake. His more able detractors 
saw clearly that doing away with the natural powers of things would pro-
vide significant challenges to the prevailing understanding of the moral 
powers of human agents. Descartes’s most vocal theological critic, the 
Dutch Calvinist Gisbert Voetius (1588–1676), pointed out that the denial 
of the existence of the inherent powers would render moral explanations 
in terms of an inner habitus completely meaningless. A coherent account 
of moral action, in his view, had to be grounded in Aristotelian philoso-
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phy. “I should like to see,” he declared, “how those who deny the existence 
of natural faculties or potencies could defend [the concept of ] habit—the 
necessity of which is urged by Scripture and reason alike.”29 In short, the 
fate of the inherent virtues of natural things was intimately related to 
the fate of the moral and intellectual virtues. For this reason, as a conse-
quence of challenges to Aristotelian understandings of virtues both natu-
ral and human, scientia and religio took on new meanings, and were in-
creasingly associated with systems of thought and belief in the familiar 
modern sense.

Definite Articles

Another reason that religio came to be understood “from the outside in,” as 
it were, was that the religious reformers of the sixteenth century were in-
sistent that religious faith be “explicit.” A prominent feature of the rheto-
ric of Protestant Reformers was their denigration of traditional notions of 
implicit faith—the idea that explicit knowledge of the more abstruse doc-
trines of Christianity need not be enjoined upon the laity.30 The Reformers 
insisted instead that Christian believers be able to articulate the doctrines 
they professed, and do so in propositional terms. In his Institutes, John 
Calvin thus decried ignorance of the doctrines of Christianity:

[The] true religion which is delivered in the Scriptures, and which all 
ought to hold, they readily permit both themselves and others to be igno-
rant of, to neglect and despise; and they deem it of little moment what 
each man believes concerning God and Christ, or disbelieves, provided he 
submits to the judgment of the Church with implicit faith.31

Explicit belief was certainly not intended to be a substitute for personal 
piety—what Calvin refers to as “training in godliness.” Rather the idea 
was that such training necessarily involves some familiarity with doc-
trines. While Calvin links such knowledge with what he calls “true reli-
gion” (veram religionem), tellingly, this was typically translated “the true 
religion.” This rendition appears as early as the first English translation 
of the Institutes (1561).32 This subtle insertion of the definite article signi-
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fies an important change in how religion is conceptualized. For Calvin, 
the profession of explicit beliefs is directed toward the promotion of an 
inner quality—“true religion.” But the expression “the true religion” places 
the primary focus on the beliefs themselves, and religion thus becomes 
primarily an existing thing in the world, rather than an interior disposi-
tion. Tangible evidence of this profound shift in the meaning of “religion” 
can be seen in the increasing frequency of the deployment of the definite 
article before “religion.” In English books printed during the first decade 
of the seventeenth century, the expression “Christian religion” (without 
the definite article) is used five times more frequently than “the Christian 
religion.” By the final decade of the century the latter expression is much 
more common (see figure 3). A largely unintended consequence of an in-
sistence on explicit belief and creedal knowledge was thus the invention 
of the Christian religion, constituted by beliefs. Henceforth both Protes-
tant and Catholic reform movements will emphasize the importance of 

Figure 3. Relative frequency of the expressions “Christian religion” and “the Christian 
Religion” in English books, by decade, 1550–1680.
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doctrinal knowledge, with the consequence that propositional beliefs be-
come one of the central characteristics of the new “religion.”

Linked to this new emphasis on explicit belief was a movement toward 
the instruction of the laity through a plethora of printed materials: collec-
tions of sermons, devotional writings, Psalters, and exegetical writings. 
The printing press thus made its contribution to the new understanding 
of religion. Protestant clergy in particular stressed the importance of the 
inculcation of religious doctrines through catechesis—a venerable prac-
tice that they claimed had been lost to the church during the Middle Ages. 
In the preface to his Large Catechism (1530) Martin Luther enjoined upon 
parents the duty of examining their children on a weekly basis to ensure 
that they were diligently learning their catechisms.33 So popular was this 
method of Christian education in England that by the middle of the seven-
teenth century there are reckoned to be some five hundred catechisms 
in print.34 Again, these digests of doctrines could be thought of both as 
promoting the personal quality “Christian religion” and as being consti-
tutive of something called “the Christian religion.” One of England’s lead-
ing sixteenth-century Puritan divines, William Perkins (1558–1602), main-
tained that the Apostles’ Creed embodied “the very pith and substance 
of Christian religion, taught by the Apostles, imbraced by the ancient 
fathers, sealed by the blood of martyrs.”35 Consistent with the claims made 
by David Sloan Wilson at the beginning of this chapter, catechisms came 
to be thought of as embodying the content of “the Christian religion.” In-
deed, historian Jean Delumeau has gone so far as to contend that with the 
attempt to extend to the general populace a religious discipline that once 
had been the preserve of monastic communities, we see the first full-scale 
“Christianization” of Europe. According to Delumeau, this process—a 
consequence of the reformations of both Luther and of Rome—peaked 
in 1700.36 This thesis of a delayed Christianization of Europe is only plau-
sible, however, if we have in mind the identification of Christianity as a 
religion, where the latter is equated with neither an inner piety nor par-
ticipation in the rites of the church, but is rather understood as the out-
ward profession of a set of propositional beliefs.

Turning to understandings of “science” during this period, it is possible 
to discern parallel shifts in emphasis. As already noted, the idea of science 
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as a mental habit persisted into the seventeenth century. A standard Latin 
scholastic textbook of the period—one that Descartes, for example, drew 
upon—states that scientia is usually defined as a “condition of the mind” 
(habitus mentis) that is reliable, stable, and clear. The author observes a 
clear distinction between this mental disposition and “actual knowledge” 
(actuali scientia). Latin dictionaries tell a similar story. In his Lexicon Philo‑
sophicum (1613), Rudolph Goclenius gives two senses of “scientia”—first, 
“a habit acquired through demonstration,” and, second, “knowledge ac-
quired through demonstration.” In what is perhaps an indication of the 
tenor of his time, he specifies later in the entry that the proper use of the 
term relates to the knowledge, rather than the habit.37 We find a similar 
treatment in English textbooks. Robert Recorde, the Welsh mathema-
tician and physician (notable for having been the first to introduce the 
equals sign into algebraic formulations), gave this definition: “Science is 
an habit, (that is) a ready, prompt and bent disposition to doe any thing, 
confirmed and gotten by long study, exercise and use.” Later in the cen-
tury fellow Oxonian Robert South would speak similarly of “an Act of 
Demonstration producing a Habit of science in the Intellect.”38 Common to 
these examples is the idea that the purpose of study is to instill intellectual 
virtues. The assumption behind these traditional understandings of scien‑
tia is that the study of logical reasoning and the rehearsal of mathematical 
demonstrations will produce scientia in the individual in much the same 
way that catechesis will instill religio. Focusing as they did on logical dem-
onstration and devices such as the syllogism, these scholastic methods 
were susceptible to the interpretation that they were incapable of gener-
ating new knowledge. However, learning, traditionally conceived, had not 
aimed at new discovery, but was rather a movement toward a fulfillment 
of a natural desire to know. This, in turn, was understood in light of the 
assumption that the final end of human existence (and divine existence 
for that matter) lay in contemplation.

The sixteenth and seventeenth centuries, it must be said, certainly do 
not witness the complete disappearance of the interior dimensions of sci-
ence and religion. But these habits of mind are now often pursued as a 
means of accomplishing exterior ends. The virtues of religion and science 
are upheld insofar as they are considered to have a social impact and pro-
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mote the improvement of human society. Thus, in addition to its contri-
butions to the reification of religion, catechesis was intended to promote 
a collective discipline aimed at the reformation and transformation of so-
ciety. It was the external expression of religion evidenced in morally dis-
ciplined behavior that would contribute to an ordered community. This 
logic was particularly prevalent in Calvinist territories. The philosopher 
and historian Charles Taylor has spoken in this context of “the rise of a 
disciplinary society,” and this feature of early modern European societies 
has been plausibly linked by a number of commentators to the appearance 
of the modern state.39 Historian Michel Foucault has also pointed out how 
the disciplinary society was manifested “externally,” in material and spa-
tial terms, speaking of “the regime of disciplinary power” and the man-
ner in which discipline proceeded “from the distribution of individuals 
in space.” This spatial element of discipline was evidenced in the confine-
ment of vagabonds and paupers, the imposition of the monastic model 
on schools, the construction of military barracks and prisons, and, in due 
course, the appearance of the industrial workshop.40

The rise of the disciplinary society was also linked to the emergence of 
new scientific communities—groups of individuals whose activities were 
governed by experimental protocols, and whose goal was the betterment 
of human society. Communal and disciplined scientific activities, increas-
ingly confined to a specific site, the laboratory, thus became the external 
manifestation of the inner virtue of scientia. The justification for pursuing 
“science” in this new sense would move from the personal moral sphere 
to a broader social context, albeit one that retained a central moral and 
religious focus. Francis Bacon exemplifies this development in his conten-
tion that knowledge should not be divorced from action and production 
“as if there were to be sought in knowledge a couch, whereupon to rest a 
searching and restless spirit; or terrace, for a wandering and variable mind 
to walk up and down with a fair prospect . . . and not a rich store house, for 
the glory of the Creator and the relief of man’s estate.”41 Scientific knowl-
edge, he says elsewhere, should be sought not for “the quiet of resolution” 
but for “a restitution and reinvesting (in great part) of man to the sover-
eignty and power . . . which he had in his first state of creation.”42 This is 
a new understanding of what scientia entails. In the course of time, as was 



	 Science and the Origins of “Religion”	 97

the case with religio, the external manifestations came to take the place 
of the whole, almost totally eclipsing the interior elements that had once 
been directed toward the perfection of the human intellect.

Religion and Religions

One important difference between the trajectories of religio and scientia 
lies in the fact that while in the Middle Ages there were “sciences,” under-
stood as discrete bodies of systematic knowledge, there were no plural 
“religions” (except in the narrow sense of different monastic orders). A 
striking feature of the changing grammar of “religion” in the early modern 
period is that along with the introduction of the article “the” (the Chris-
tian religion), the plural term “religions” also comes into wide use. Again, 
creeds and catechisms were to play a role in this development. While they 
may initially have been promoted as devices for fostering religious for-
mation, confessional statements could be put to other uses, too, most sig-
nificantly in the drawing of territorial boundaries. The Peace of Augsburg 
(1555), for example, sought to resolve conflicts between the Holy Roman 
emperor Charles V and the Schmalkaldic League, an alliance of Lutheran 
princes. The settlement was momentous, because it provided for the per-
manent division of the Holy Roman Empire, premised on the idea that 
religious differences could be given objective formulation and that the in-
habitants of particular territories could be identified on the basis of their 
religion. The conditions of the treaty specified two “religions”—“the old 
religion and the Augsburg Confession” (i.e., Catholicism and Lutheran-
ism). Lutheranism thereby gained the status of a religion, and was defined 
in terms of the twenty-eight articles of the confession that represented 
Lutheran belief and practice. The principle of these territorial divisions 
came to be encapsulated in the Latin phrase cuius regio, eius religio—
“whose land, his religion”—which upheld the idea that the religion of the 
prince would become the official religion of the region. For the first time, 
“religion” could be understood as a political and legal construct. As a mea-
sure of this, various religious “tests” were developed that would establish 
whether or not one genuinely subscribed to one religion or another.43

Other “religions” were to follow. The Augsburg Peace was inherently 
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unstable because of its proposal that “all such as do not belong to the 
two above named religions [Catholic and Lutheran] shall not be included 
in the present peace but be totally excluded from it.”44 This meant that 
Calvinists and others in the reformed confessions did not belong to the 
two specified religions and were not afforded protection under the treaty. 
On one common view, the inadequacies of the Augsburg settlement led to 
the disastrous “wars of religion” that ravaged Europe for decades. In this 
version of events, religiously fueled violence was only brought to an end 
by the formation of the modern state, which banished religion to the pri-
vate sphere, limiting its capacity to promote a sectarian violence based 
on irrational and mutually incompatible beliefs. In fact, while “religious” 
factors undoubtedly played a role, largely because religious and political 
motivations were then difficult to distinguish, these unfortunate conflicts 
were as much about the rival territorial ambitions of the Habsburgs and 
the Bourbons. This accounts for the otherwise puzzling fact that in these 
“religious” wars, Catholics and Protestants could find themselves on the 
same side. The idea of plural religions as codified sets of beliefs and spe-
cific practices that can exist independently of political considerations and 
are capable of relegation to a “private sphere” was one of the end products 
of this process of state building. Indeed, it is not a complete distortion to 
reverse the received understanding of these wars and say that the forma-
tion of the modern state was their cause, and the modern notion of reli-
gion a consequence.45

For some, these new, objectively defined religions were entirely com-
patible with more traditional conceptions of religion as inner piety. Those 
who held to the primacy of the interior dimension of religion could at the 
same time uphold the importance of explicit belief and could also under-
stand religion in those terms. For the first generation of Protestant Re-
formers and the English Puritans, for example, there was an intimate rela-
tionship between the inner and outer components of religion. As we have 
seen, the major Reformers stressed both the importance of genuine piety 
and the need for the profession of explicit beliefs.46 For others, however, it 
was possible to make a sharp distinction between the two dimensions of 
religion, holding fast to an idea of a genuine interior faith while allowing 
at the same time that positive religions could be understood as artificial 



	 Science and the Origins of “Religion”	 99

juridical constructions. The German philosopher and jurist Christian Tho-
masius (1655–1728) contended that religions, understood as competing 
creedal systems, were the combined creation of the clergy and the state. 
The rival claims of these humanly constructed religions were to be under-
stood as arising out of particular historical circumstances rather than the 
inner piety to which they were distantly related. The insight that modern 
religions are human constructions thus dates back to the moment of their 
birth.47 Yet even the most staunch advocates of a pietistic understanding 
of their own religion found themselves outsiders to the others. Granting 
this, they could only gesture toward some supposedly shared interior di-
mension. It was the more robust empirical features of these new religions 
that represented their most visible manifestation and, along with that, the 
basis for scientific study, for comparison, for philosophical analysis, and 
in the European case, for territorial division.

The inscribing of these religious boundaries onto the map of Europe, 
coinciding as it did with the beginning of Western colonial projects, was 
followed by the creation of what we now call world religions. These came 
into existence through the projection of the religious fragmentation of 
Western Christendom onto the rest of the world.48 In much the same way 
that religious difference was now a feature of the geography of Europe, 
an analogous religious differentiation was thought to characterize the 
whole of the globe. These once embedded “religions” were similarly fash-
ioned out of the beliefs and social practices of indigenous peoples. Ini-
tially, the West imagined there to be four such religions: Christianity, 
Judaism, “Mahometanism,” and heathenism. This last category was to 
be extended in various ways to produce the full gamut of the world reli-
gions. One of the earliest attempts at a kind of comparative religion was 
William Turner’s The History of all Religions in the World (1695), in which the 
rather vague “heathenism” is further subdivided into “ancient,” “modern,” 
and “diabolical.” Turner describes these religions under two heads—their 
“theory” (that is, their beliefs) and their practices. Turner also distributes 
these religions geographically across the globe, in much the same way that 
the Christian religions had been distributed across the face of Europe (see 
figures 4 and 5). The “other religions” were thus constructed as inferior 
versions of the territorialized Christian religions of Europe.



Figure 4. Title page of The History of all Religions in the World (1695), one of the first 
works of “comparative religion,” in which William Turner describes religions in terms 
of theory and practices.
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What are now often referred to as the “Eastern religions” would be 
differentiated much later, appearing in the nineteenth century and reg-
istering their birth with a new range of labels. The first recorded use of 
“Boudhism” was 1801, followed by “Hindooism” (1829), “Taouism” (1838), 
and “Confucianism” (1862) (see figure 6). By the middle of the nineteenth 
century these terms had secured their place in the English lexicon, and 
the putative objects to which they referred became permanent features 
of our understanding of the world. The precondition for the appearance 
of these plural “religions” was the emergence of a generic conception of 
religion, typically understood in terms of beliefs and practices, during the 
early modern period.

These new global religions made their own contribution to the mod-
ern idea of religion. Whereas the religions of Europe had been generated 
out of the objectification of interior states, the world religions were, in a 
sense, reverse engineered from the newly constructed Western religions. 
What were classified as religious practices thus provided the foundation 
for the inferences about religious beliefs. This proto-anthropology of reli-
gion necessarily brought with it the idea that religion was to be identified 

Figure 5. William Turner’s Map of the “World Religions.”
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with what could be dispassionately observed. Since the external compo-
nents of the religions could be established with much more certainly than 
the interior, the former became a proxy for the latter. There is a sense in 
which, with the proliferation of this understanding of religion, Western 
thinkers became religious outsiders to all traditions but their own.

True Religion Revisited

The appearance of discrete religions in Western Europe brought with it 
a new, and distinctively modern, problem: which religion is true? This 
problem was further exacerbated by the imaginative construction of non-
European religions. When religion is understood in terms of an attitude 
of inner piety, the question of its rectitude relates to whether it is prop-
erly directed and motivated, or whether it strikes the right mean between 
the extremes of superstition and atheism. The patristic discussions of 
true religion that we considered earlier thus focused on worship and the 
proper object of worship. For this reason, true religion could not simply 
be equated with Christianity. With the first appearance of religions under-

Figure 6. Frequency of the terms “Buddhism,” “Hinduism,” “Taoism,” and 
“Confucianism” (including spelling variants) in English books, 1800–2000.
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stood in terms of beliefs and practices, the question of truth could be di-
rected to their propositional content. Furthermore, understood proposi-
tionally, only some religions—and possibly only one—will be true, while 
others will be necessarily false. Looking ahead, the possibility of this new 
kind of conflict between religions presages a potential conflict between 
religion and science, once both enterprises are understood as systems of 
practices and beliefs.

In the early modern period there were three possible responses to this 
conundrum. Most radical was that proposal that “all are refuted by all,” as 
the French political philosopher Jean Bodin put it.49 For the vast bulk of 
early modern thinkers, including Bodin himself, this relativistic option 
was a mere theoretical possibility and one that was to be resisted. A sec-
ond solution was to contest the new reified religion and insist that true 
religion was still to be identified with piety. As we have seen, this posi-
tion was characteristic of Christian Thomasius and of the aptly named 
Lutheran pietists, who emphasized the importance of the devotional life 
and high moral standards. Resistance to the idea that Christianity is a reli-
gion among others has been characteristic of a significant number of theo-
logians and Christian communities since that time. The third response was 
to concede, or even embrace, the propositional nature of religion and seek 
ways to adjudicate between the rival claims of the religions thus under-
stood. This option, or some version of it, was widely taken up, for it was 
consistent with the almost universal assumption that Christianity was the 
true religion, and with the conviction that its truth could be established by 
rational argument. Western science, increasingly understood as a unique 
embodiment of rationality, will come to play an important role in this pro-
cess, either by confirming or contesting the truth claims of Christianity.

Robert Boyle addressed the problem of competing truth claims in an 
unpublished work on “The Diversity of Religions.” Boyle is generally con-
sidered to be the father of modern chemistry, and is perhaps best known 
for the gas law that bears his name. Like many of his scientific contem-
poraries he also had an abiding interest in religious matters. Boyle points 
out that there are many nations in the world, and four great sects (Chris-
tians, Jews, Mohammedans, and pagans) each of which is divided into 
what he calls “several different systems of belief.” Once we understand 
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religions as competing belief systems we are then confronted with a par-
ticular problem:

no man of prudence or moderation will imagine that, surrounded by  
such a variety of opinions and warring sects, each with learned men 
amongst its followers, he is at all likely to embrace the one and only true 
religion, especially when everyone maintains that his religion is true, and 
all acknowledge that there is only one true one while some suspect that 
none is wholly true.50

Others expressed the conundrum in similar terms.51 The truth of reli-
gion, thus understood, now came to hinge upon the vital question of how 
one might adjudicate between competing claims of these “systems of be-
lief.” Clearly, this conception of the truth of religion is different from that 
adopted by Augustine, for whom true religion had existed since the be-
ginning of history, or Ficino, who held that any religion directed toward 
God was true Christian religion, or even Swiss Reformer Ulrich Zwingli, 
who thought that Christians were capable of exhibiting true and false reli-
gion. The seventeenth century witnesses the beginning of a quite different 
understanding of true religion, and of how to establish the veracity of the 
propositions that now constitute it.

One way to assess the authenticity of a historical religion was to trace 
the lineage of the relevant beliefs and measure them against the original 
and authoritative historical source of the religion. In the case of Chris-
tianity, this called for evidence of conformity between contemporary 
forms of the Christian religion and the religion that Jesus had supposedly 
taught and that had been passed down by his disciples. This was motivated 
by the idea that there had been an original and ideal Christian religion in 
the first century, the boundaries of which were defined by its doctrinal 
content. In the seventeenth-century a clear indication that this criterion 
is in play is the frequency with which we encounter such phrases as “the 
true religion taught and established by the apostles.”52 English clergyman 
and devotional writer Jeremy Taylor (1613–67) thus spoke of “the first Prin-
ciples of the Christian Religion taught by Christ himself.”53 Taylor’s con-
temporary the Puritan divine John Owen (1616–83) came from the oppo-
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site side of theological spectrum but nonetheless spoke in similar terms 
of “the Religion taught by Jesus Christ, and contained in the Scripture.”54 
Bishop Thomas Sprat (1635–1713), who, not coincidentally, was a key 
apologist for the Royal Society and the new experimental science, wrote 
that “Christ himself understood better the Interest and Power of his own 
Religion. He knew, that the design of his coming into the World, was . . . 
to introduce a rational, moral, spiritual Doctrine, and a plain, unaffected, 
saving way of teaching it.”55 In sentiments such as this we encounter the 
idea that Jesus had professed a propositional religion. This is not to say 
that personal piety became unimportant for these individuals. Indeed for 
many it remained a central aspect of their understanding of the Christian 
life. Yet the traditional emphasis on piety was now accompanied by a new 
understanding of Christianity as a propositional religion that had been in-
stituted by Christ. This is a novel development, since traditionally God was 
thought to have revealed himself in Christ, and not a religion. This line of 
argument is not especially vulnerable to philosophical or scientific objec-
tions, but historical critical methods can render judgment upon it.

Historical arguments might help settle the question of which Chris-
tian confession could lay claim to truth, but the rise of the concept of reli-
gion also led to the possibility of formulating the more radical question of 
whether Christianity itself, in any of its confessional forms, was true. Ac-
cordingly, in addition to these arguments about the historical authenticity 
of particular doctrinal traditions there developed a range of arguments 
that made appeals to the rationality of Christian beliefs. The seventeenth-
century religious literature abounds with titles offering to discuss the 
“grounds and reasons,” “evidences,” “proofs,” and “vindications” of the 
Christian religion, along with “impartial comparisons” and “surveys” of 
competing creeds.56 Robert Boyle, who had so starkly set out the predica-
ment of the seventeenth-century religious believer, thus proposed that 
one should only choose a religion “having maturely weighed the grounds 
of it, and compar’d it, and the arguments for it, with the plea’s that occur 
on the behalf of each of the grand Religions that differ from it.”57 Not sur-
prisingly, perhaps, these comparative exercises usually (although not in-
variably) arrived at the conclusion that belief in the doctrines of the Chris-
tian religion was best supported by the comparative evidence.
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Richard Baxter’s Reasons of the Christian Religion (1667) offers a typical 
example. Baxter, a prominent Puritan writer and nonconformist minis-
ter, promised the reader on the title page that the book will both prove “by 
natural evidence the existence of God” and “by evidence supernatural and 
natural the certain truth of the Christian belief.”58 The idea that a religion 
can be rationally justified is dependent on this new understanding of reli-
gion. For those who subscribed to this ideal, the perfect religion would be 
a body of propositions, firmly established by ironclad logical demonstra-
tions. The inhabitants of the fabled kingdom of Macaria—a Puritan Utopia 
described in an anonymous tract published in 1641—possessed just such 
a creed: “Their Religion consists not in taking notice of severall opinions 
and sects, but is made up of infallible tenets, which may be proved by in-
vincible arguments, and such as will abide the grand test of extreme dis-
pute.”59 These approaches to religion were to usher in what John Henry 
Newman was to disdainfully designate, from the vantage point of the 
nineteenth century, “the Age of Evidences.”60

Accompanying this emphasis on rational proofs was a modified under-
standing of faith and belief. As we have seen, belief once entailed trust in 
a person, and faith had been an infused virtue. Now belief could be de-
scribed as the act of giving intellectual assent to propositions. Isaac Bar-
row (1630–77)—the brilliant theologian, classicist, and mathematician 
who preceded Isaac Newton in the Lucasian Chair at Cambridge—thus 
declared that “the proper object of faith is  .  .  . some proposition.” This 
might be extended to “some system of propositions” as in the specific case 
of “all the propositions taught in the true religion as so.” As for faith in 
a person (fiducia), this was in effect reducible to giving credence (assen‑
sus) to propositions about that person: “to believe on a person, or thing is 
only a short expression (figuratively) denoting the being persuaded of the 
truth of some proposition relating in one way, or other, to that person.”61 
In the idiom of modern analytic philosophers of religion, “belief in” is to 
be equated with “belief that.”

Such a conception is rather different from the patristic idea of belief as 
related to trust and obedience. It also differs from the position of Thomas 
Aquinas who, in the very first question on faith in the Summa theologiae, 
inquires after its proper object. He concludes that the proper object of 
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faith is not some proposition, but a thing—the “First Truth” or God him-
self.62 Aquinas clearly allows that propositional truths—the articles of 
faith—are important, but he insists that the grounds for assenting to the 
truth of these articles lies in the trustworthiness of God rather than, say, 
the testimony of human reason.63 As for belief in God, as opposed to be-
liefs about God, Aquinas follows Augustine in holding that the former 
is not reducible to the latter, since our confidence in the truth of beliefs 
about God ultimately depends upon our attitude of trust toward the divine 
source of those revealed truths.64 The articles of faith, moreover, are in-
evitably incomplete and partial: “The things of faith,” says Aquinas, “are 
not proposed in themselves but by certain words and likenesses which fall 
short of expressing or representing them; consequently they are said to be 
known as through a mirror in a dark manner.”65 To some degree, then, all 
assent to propositions was necessarily implicit, given the lack of precision 
in the verbal formulas that captured theological truths.

Something of this older association of belief with trust is maintained 
in Francis Bacon’s early discussions of heresy. In his Meditationes Sacrae 
(1597), Bacon suggests that atheism and heresy are not to be understood 
primarily as a lack of appropriate propositional belief in the one case and 
of subscribing to false propositional beliefs in the other. Rather, both arise 
out of a lack of trust—they “rebel and mutiny against the power of God; 
not trusting to his word, which reveals his will.”66 Certainly, atheism and 
heresy involve false beliefs, but those beliefs are the consequence of a 
more fundamental moral failing. In this respect, Bacon’s understanding 
of heresy is akin to that of Dutch humanist Erasmus of Rotterdam (1466–
1536) who had earlier proposed four necessary conditions for heresy: the 
perversion of doctrine, stubborn persistence in error, the attempt to attain 
personal advantage, and the presence of malice.67 The strong opprobrium 
attached to heresy, often puzzling to those living in a post-Enlightenment 
world, can thus partly be attributed to this moral dimension.

By way of contrast, for a number of influential English Protestant think-
ers in the second half of the seventeenth century, faith and belief were to 
be reduced to a cognitive act rather than a relational virtue. What made 
faith valid was the inherent rationality of the propositions toward which it 
was directed. In his aptly titled Rational Account of the Grounds of the Prot‑
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estant Religion (1664), theologian Edward Stillingfleet declared that faith 
is “a rational and discursive act of the mind . . . an assent upon evidence, or 
reason inducing the mind to assent.” The stance of John Locke—the phi-
losopher most closely associated with the new experimental science—
also exemplifies this new approach to faith. In spite of his disagreements 
with Stillingfleet over key theological issues, Locke agreed with him that 
“faith” was to be understood as “giving assent to propositions,” and in the 
specific case of religious faith, as “an assent founded on the highest rea-
son.”68 Locke explicitly repudiated the notion of faith as trust (fiducia), be-
cause in his view it led to implicit faith and stifled inquiry: “whilst some 
(and those the most) taking things upon trust, misemploy their power of 
assent, by lazily enslaving their minds to the dictates and dominion of 
others in doctrines, which it is their duty carefully to examine, and not 
blindly, with an implicit faith, to swallow.”69 Implicit faith, or faith in the 
sense of fiducia, was merely “assent without enquiry.”70 Locke also speaks 
in his Letters Concerning Toleration, of “the true religion,” which is equated 
with “the Christian religion.”71

It is at this point that the new science comes to play an important role, 
because the natural history and natural philosophy of the seventeenth 
century are charged with the mission of providing some of the general 
warrants needed by the new propositional religion. In doing so, they make 
their own contributions to the reification of religion—that is to say, reli-
gion understood as a system of beliefs requiring some degree of ratio-
nal support—while at the same time consolidating their own status as 
religiously useful activities. The shape that modern science takes at this 
time is thus partly determined by its interactions with the newly ideated 
“religion.” As a consequence of this, the means by which scientific and 
religious knowledge are thought to be attained will converge, so that to 
some degree science and religion will come to share a common epistemic 
basis.72 But the establishment of this common cognitive ground that made 
it possible for the new science to support the new religion gave hostages to 
fortune, for in this initially positive relationship between science and reli-
gion lay the seeds of what would become a more conflicted future.
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Science and the Age of Evidences

The new kind of partnership between science and religion, as should now 
be evident, was predicated on their both becoming sets of practices and 
beliefs. The most obvious way in which the early modern sciences of na-
ture contributed to the new conception of religion was through the pro-
vision of rational evidences for its propositional content. For many of its 
practitioners, the study of nature necessarily included reference to prin-
ciples of design, and the motif of the divinely authored “book of nature” 
became even more prevalent than it had been during the Middle Ages. To 
be sure, nature was no longer to be “read” for its deeper theological and 
moral meanings, yet it was widely believed that systematic investigation 
of its underlying principles would point to the purposeful design of a wise 
and powerful Deity. The cosmos, in other words, might not offer analogies 
of the Trinity or recapitulations of the Christian narrative of redemption, 
but it was thought to provide a limited number of premises from which 
some basic truths about God could be inferred. Isaac Newton spoke for 
a number of his scientific contemporaries when he declared, in the cele-
brated General Scholium appended to the 1715 edition of the Principia, that 
“this most elegant system of the sun, planets, and comets could not have 
arisen without the design and dominion of an intelligent and powerful 
being.” Indeed for Newton, natural philosophy could not be wholly distinct 
from theology, for he went on to say that discourse about God “is certainly 
part of natural philosophy.”73

It is sometimes assumed that Newton’s inclusion of God in the subject 
matter of natural philosophy was a restatement of a traditional view, a 
harking back to previous centuries during which there was a more inti-
mate connection between what we now call science and religion.74 But in 
fact this was a quite novel claim, portending the present authority of sci-
ence rather than nostalgia for the medieval past. From the twelfth century 
onward, the demarcation between natural philosophy and theology had 
been scrupulously upheld, and Aristotle’s understanding of the discrete 
subject matters and methods of the two disciplines was accepted both 
in principle and practice. Institutionally, this was reflected in the way in 
which the universities were organized, with the different curricula and 
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goals of the faculty of arts and the higher faculty of theology. Although 
inevitably there were occasional demarcation disputes, in theory, those 
trained in natural philosophy in the arts faculty would not have presumed 
to speak on theological matters. However, the seventeenth century sees 
a blurring of the lines between natural philosophy and theology, and the 
emergence of new disciplinary combinations and vocational identities.

The early modern category of “physico-theology” nicely captures the 
new overlap of interests, and the very name embodies the idea that physics 
(or natural philosophy) might profitably be combined with theology. 
This amalgamation was one of two key hybrid disciplines that emerged 
during the period of the scientific revolution, the other being “physico-
mathematics,” which, as the name suggests, saw the fruitful combination 
of natural philosophy with the third of Aristotle’s theoretical sciences—
mathematics.75 Again, this new combination was in breach of Aristotle’s 
insistence that the theoretical sciences be kept apart. Historians of sci-
ence have typically understood the significance of the new combination 
of mathematics and physics in terms of the new kind of science that it 
yielded, culminating in Newton’s magnum opus, the Principia Mathematica 
(The Mathematical Principles of Natural Philosophy, 1687)—a work whose 
very title expresses the new combination of disciplines. Yet the breakdown 
of the traditional disciplinary divisions is significant for another reason, 
for it signals an abandonment of the idea of the three theoretical sciences 
as stages in a process of personal formation in which the mind gradually 
progresses away from material things, through the more abstract objects 
of mathematics, to theology. As for physico-theology, it reflects the con-
viction that what natural philosophers study is God’s activity, both his di-
rect causal activity and his design of the creatures. This is because divine 
causation is now considered to be more or less identical to natural causa-
tion, and because the theological significance of the creatures is no longer 
understood allegorically, but in terms of the way in which they have been 
designed.

Natural philosophers thus come to assume a new vocational iden-
tity during this period, becoming what historian Amos Funkenstein has 
called “secular theologians”—individuals with no formal training in the-
ology who nonetheless consider themselves capable of advancing theo-
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logical arguments.76 Johannes Kepler (1571–1630), the gifted German as-
tronomer who first provided accurate mathematical descriptions of the 
planetary orbits, thus wrote in a letter to his old teacher Michael Maestlin 
that “I wished to be a theologian; for a long time I was troubled, but now 
see how God is also praised through my work in astronomy.”77 Later he 
would affirm that the whole world was “the temple of God” and “the book 
of Nature.” To contemplate nature was thus to engage in “true worship 
to honor God, to venerate him to wonder at him.”78 Robert Boyle also ar-
gued that the world was the “temple” of God and that this gave warrant to 
the priestly vocation of investigators of the natural world. Boyle observed 
that “philosophers of almost all religions have been, by the contemplation 
of the world, moved to consider it under the notion of a temple.”79 Ac-
cordingly, the contemplation of nature was “the first act of religion, and 
equally obliging in all religions.” Natural philosophy was nothing less than 
the “philosophical worship of God.” He went on to suggest that “discover-
ing to others the perfections of God displayed in the creatures is a more 
acceptable act of religion, than the burning of sacrifices or perfumes upon 
his altars.”80 For Boyle, ordination in this “priesthood” called for a knowl-
edge of the operations of the natural world. The true priestly vocation, 
in short, could be followed only by those familiar with the workings of 
nature.81

As Boyle implied, exponents of the new philosophy could claim to have 
a unique expertise in offering new evidences for the truth of the Christian 
religion. Newton’s conclusions about a designing Deity, for example, are 
appended to some five hundred pages of the most recondite mathematical 
reasoning, the full significance of which would have remained obscure to 
all but a handful of his contemporaries. Robert Hooke, pioneer and popu-
larizer of microscopy and author of the incomparable Micrographia (1665), 
observed that the more we magnify objects, “the more we discover the im-
perfections of our senses, and the Omnipotency and Infinite perfections of 
the great Creatour.”82 Again, the evidences offered in Hooke’s Micrographia 
were mediated by an individual who had spent countless hours design-
ing and constructing a sophisticated optical instrument, mastering its 
use (which was then no small matter), and then producing the beautifully 
detailed drawings for which the work has become justly famous. Robert 
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Boyle also believed that the experimental philosophy would provide “new 
Weapons for the defence of our ancientest Creed.”83 The novel methods of 
investigation adopted by the new generation of natural philosophers had 
uncovered whole new territories in the vastness of space and the narrow 
confines of the microscopic world. As Boyle expressed it, only the expert 
investigator can access the “more penetrating indagations of the abstru-
sities of nature, and the more unobvious properties of things.”84 These 
novel features of the natural world, hitherto unimagined by generations 
of scholars steeped in Aristotelian teachings, provided new ammunition 
for theistic arguments and thus established the privileged theological au-
thority of experimental philosophers. The deliverances of specialist natu-
ral philosophy could thus be contrasted favorably with what Thomas Sprat 
disparagingly designated “the blind applauses of the ignorant.”85 And it 
was not just any natural philosophy that could play this role. This was 
claimed to be a distinctive feature of the new scientific approaches. Fortu-
itously, then, at the precise historical moment when the newly conceived 
“religion” found itself in need of rational evidences, the new natural phi-
losophy was able to provide them.

Natural philosophers were also highly attuned to the different kinds of 
evidences that they could furnish for establishing the truth of the Chris-
tian religion. At this time religious evidences were understood to be either 
“internal” or “external.” The former pertained to the inherent rationality 
of the religious beliefs and typically included traditional arguments for 
the existence of God; the latter were to do with the credibility of those who 
promulgated particular religious doctrines. If a teacher of particular reli-
gious doctrines were a miracle worker or a prophet (and provided in the 
latter case that those prophecies were subsequently fulfilled), this would 
represent “external” evidence for the doctrines that they had taught.86 The 
capacity to work miracles or to predict the future, in other words, provided 
indirect evidence of trustworthiness. If internal evidences provided sup-
port for religion in general, external evidences provided arguments for 
one religion in particular.

As we have seen, experimental philosophy was widely acknowledged 
to provide internal evidence for God’s existence, primarily by educing 
the many instances of design in nature. But experimental philosophy 
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also supported specific Christian truths by attesting to the likelihood of 
miracle claims associated with the promulgation of the Christian religion. 
Robert Boyle maintained that “Experimental Philosophy does also dispose 
the minds of its cultivators to receive due impressions from such proofs as 
Miracles do, as well as other Topicks, afford the Christian Religion.” Else-
where he was to contend that natural philosophers, above all others, have 
the ability to examine miracles, prophecies and other proofs “that are al-
leged to evince a real religion.”87 Bishop Sprat, in his defense of the ac-
tivities of the early Royal Society, agreed that natural philosophers were 
uniquely qualified to judge the authenticity of “prophetical visions” and 
“extraordinary events.”88

It is tempting to frame these efforts as apologetic exercises on the part 
of pious scientists—the lending to religion of the authoritative voice of 
science. But if this was an apologetic strategy, it was as much about sup-
porting science as Christianity. Science—or, to speak more accurately, 
the new experimental natural philosophy—did not yet speak with an au-
thoritative voice and, as will become evident in the next chapter, during 
this formative period it was the new philosophy that needed to establish 
its epistemic credentials, its religious respectability, and its social utility. 
That said, these friendly overtures on the part of the natural philosophers 
had the unforeseen consequence of raising the profile of certain elements 
of Christian religion—namely, those propositions to which natural phi-
losophy could lend its support. In this manner, the attentions of the natu-
ral philosophers further promoted the reification of religion, and shifted 
attention away from the formative dimension that had once been central 
to both enterprises.

These developments accompany the emergence of a number of mod-
ern disciplines that are now biased toward questions of knowledge and 
its justification. Thus, in these physico-theological exercises we witness 
the birth of natural theology, understood as the provision of supporting 
arguments for theological doctrines, based on reason alone. Early mod-
ern talk of contrivance and design in nature was not simply the continua-
tion of a medieval tradition of natural theology with a better and more 
objectively established data set. Rather, it was the institution of a new ap-
proach to nature that was at once more modest and more ambitious than 
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the theologies of nature that preceded it: more modest, because it sought 
to demonstrate the truth of a relatively restricted range of ideas about 
God; more ambitious, because it aimed to do so on the basis of a puta-
tively neutral reason alone, and making fewer assumptions about shared, 
preexisting theological commitments. Part of the novelty of this natural 
theology came from the fact that the parent discipline of theology itself 
was in the process of being reconceptualized. Given the changes taking 
place to the understanding of religio and scientia, it could hardly have been 
otherwise. The “science” of theology, as we have seen, had been under-
stood as a faculty or habit, and the study of theology called for a mental 
and moral habituation. This sense of the term was also captured by the 
English word “divinity,” which can bear the double meaning of “the quality 
of being divine or godly” and “the science that deals with God and his 
attributes.” Increasingly, the meanings of both “divinity” and “theology” 
shifted to the latter sense. Finally, we can say that natural philosophy be-
came increasingly disengaged from philosophy, which was then still to 
some extent understood in terms of the classical conceptions of the philo-
sophical life. The transformations under consideration here thus have sig-
nificant implications for our understanding of modern philosophy, which 
in the Anglo-American tradition is imagined to be primarily about epis-
temology.

Related to this is the modern idea of knowledge as “justified true be-
lief,” along with the assumption that what constitutes an appropriate justi-
fication should be drawn from the sphere of natural philosophy. The most 
extreme exemplification of this tendency came with the demands of the 
logical positivists of the last century that aesthetic, moral, and religious 
claims be subjected to the verification principle that was then thought to 
characterize scientific knowledge. Strict adherents of this criterion in-
sisted that no proposition was meaningful unless it was capable, in prin-
ciple, of some kind of empirical confirmation. While it is now widely 
recognized that this was a principle that few forms of knowledge could 
satisfy—including many doctrines of the natural sciences—the notion 
that religion consists of factual claims that should be subject to scientific 
confirmation is common enough in present-day science-and-religion dis-
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cussions and is accepted not only by scientific critics of religion, but by 
many religious apologists as well.

It seems hardly necessary to point out that developments of this kind, 
while initially pursued in support of the doctrines of Christianity, were 
to render “the Christian religion” susceptible to new avenues of criticism 
that focused on the rationality of its propositional contents. As historian 
Michael J. Buckley has shown, the complexion of Enlightenment atheism 
was directly informed by the particular version of Christian religion that 
it sought to deny.89 To the extent that Christianity was now understood to 
be “a religion,” constituted by beliefs that were supported by certain kinds 
of evidences, it invited a denial of those beliefs and their grounds, and 
thus of the whole enterprise for which those beliefs had come to stand. In 
England, Christian apologists were confident that positive relations be-
tween natural philosophy and theology would endure, and for a time they 
were correct. The natural sciences gained considerable social legitimacy 
through their sharing of intellectual territory with religion. Whether reli-
gion was a long-term beneficiary of this positive relationship is more 
doubtful. Arguably, religion thus construed became vulnerable to par-
ticular lines of criticism—hence the aphorism that no one doubted the 
existence of God until the Boyle lecturers undertook to prove it. Yet it is 
clear that in the middle of the eighteenth century the religious hypothe-
sis about the origins and design of the world represented a kind of infer-
ence to the best explanation (although David Hume and Pierre Bayle had 
already mounted challenges against such an inference). This stance was 
possible only because of the current state of natural history. The advent of 
Darwinism rendered this less plausible, although more damage to propo-
sitional belief was wrought by a new historical consciousness and the ad-
vent of biblical criticism.

: : :

It is worth observing, by way of conclusion, that with the rise to promi-
nence of a new conception of religion the older notion of religion as piety 
did not disappear. As we have already seen, Christian Thomasius railed 
against “brain religion” that placed propositional belief ahead of love 
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of God and neighbor.90 In the eighteenth century, John Wesley was like-
wise to insist that the proper objects of faith were not propositions, but 
God and Christ. Faith, he argued, was not “a speculative, rational thing, 
a cold lifeless assent, a train of ideas in the head; but also a disposition 
in the heart.”91 From Puritanism, to Methodism, to Lutheran Pietism, to 
Schleiermacher’s “feeling of absolute dependence,” to Kierkegaard’s “at-
tack upon Christendom,” there have been strong reactions against over-
rationalized and propositionalized versions of Christian faith. More re-
cently, there have been comparable rejections of the idea of Christianity 
as a religion. In the twentieth century Neoorthodox theologian Karl Barth 
famously declared “religion” to be unbelief. His younger contemporary 
Dietrich Bonhoeffer advocated a “religionless Christianity.” Adherents of 
other so-called religions are at times equally adamant that their commit-
ments and ways of life should not be so classified.92

So it is not the case that the understanding of religions as sets of be-
liefs and practices totally displaces the earlier notion. The point is rather 
that from this time on religion and religions can be understood in terms 
of beliefs and practices that are empirically available for comparison and 
analysis. Religion now exists concretely as something that can serve as 
an explanation for historical events and which in turn can be “explained” 
by various social sciences. Religion thus understood can be identified as 
a “cause” of violence and terrorism and is given a prominent role in in-
terpretations of world events, particularly those that draw upon the idea 
of a “clash of civilizations” made popular by political scientists such as 
Samuel P. Huntington. Religion also offers itself as a phenomenon that 
can be accounted for by cognitive scientists or evolutionary psychologists 
such as David Sloan Wilson, often on the assumption that the persistence 
of obviously false beliefs cries out for such explanations. Finally, it is reli-
gion thus conceived that subjects its beliefs to confirmation or disconfir-
mation by the modern disciplines of philosophy and science.
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[ 5 ]

Utility and Progress

What does it profit a man if he gain the whole world, but lose his 

own soul?

—Mark 8:36

The greatest inventions were produced in the times of ignorance, 

as the use of the compass, gunpowder, and printing, and by the 

dullest nation, as the Germans.

—Jonathan Swift, “Thoughts on Various Subjects”1

Again there is another great and powerful cause why the sciences 

have made but little progress; which is this. It is not possible to run 

a course aright when the goal itself has not been rightly placed.

—Francis Bacon, New Organon, I, §81

In an essay contributed to the Edinburgh Review in July 1837, the poet, poli-
tician, and historian Thomas Babington Macaulay offered this perceptive 
assessment of the tenor of Francis Bacon’s new philosophy, and of how 
it differed from what came before: “Two words form the key of the Ba-
conian doctrine, Utility and Progress. The ancient philosophy disdained 
to be useful, and was content to be stationary. It dealt largely in theories 
of moral perfection.  .  .  . It could not condescend to the humble office of 
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ministering to the comfort of human beings.” Macaulay went on to ex-
plain that natural philosophy had marked time since its inauguration by 
the ancients, owing to its preoccupation with ethical formation. The ad-
mixture of ancient philosophy with Catholic scholasticism in the Middle 
Ages had done nothing to change this. But then, in the wake of the refor-
mation of religion, “Bacon appeared.” He was armed with a new philoso-
phy. Its law was progress, its object “the good of mankind.”2

In recent decades, Macaulay’s approach to history has come to be re-
garded as quintessentially “whiggish,” meaning that it exemplifies an ap-
proach in which history is understood in terms of an inexorable march 
toward progress. Past events are judged in terms of the extent to which 
they contribute to those things that are judged to be worthwhile in the 
present. Macaulay gives the game away when he unabashedly announces 
in the opening paragraphs of his History of England, that “the history of our 
country during the last hundred and sixty years is eminently the history 
of physical, of moral, and of intellectual improvement.”3 This emphasis on 
inevitable progress is shared with other nineteenth-century visions of his-
tory. Karl Marx (1818–83) thus contended that humanity is moving ineluct-
ably toward the classless society, which will represent a kind of ideal end 
state. A similar idea is found in the famous “three stages” of the positivist 
philosopher Auguste Comte (1798–1857), who argued that “each branch of 
our knowledge  .  .  . passes successively through three different theoreti-
cal conditions: the theological, or fictitious; the metaphysical, or abstract; 
and the scientific, or positive.”4 Needless to say, perhaps, whiggish history 
is at present deeply unfashionable, particularly among professional his-
torians of science. But it continues to inform popular histories of science, 
secular humanist manifestos masquerading as history, and some Ameri-
can neoconservative interpretations of world affairs.5

Leaving aside for the moment Macaulay’s reliance on a now unfash-
ionable theory of history (and his rather jaundiced view of Bacon’s moral 
character), it can be said that his observations on the general significance 
of Bacon’s ideas are deeply insightful. He sees clearly that Bacon’s novelty 
is to be understood against the background of a traditional conception of 
natural philosophy that focused on moral perfectibility. In light of this, 
Bacon’s contribution is rightly identified as that of providing new goals 
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for natural philosophy—goals that orient it toward a more general human 
welfare. In addition, Macaulay singles out utility and progress as key ele-
ments of Bacon’s thought. These two notions, along with the distinctively 
Christian ideas of charity and dominion over nature, will provide the main 
focus of this chapter.

The idea of historical progress is usually thought to have originated 
in the seventeenth century. My main argument in this chapter will be 
that changes to our conceptions of science and religion at this time were 
intimately related to the emergence of a new understanding of progress. 
One significant factor in this development is the way in which early mod-
ern natural philosophy self-consciously locates itself within a Christian 
understanding of history—as part of a preordained reformation of knowl-
edge, as a prelude to the end of the world, as a providential and partial 
restoration to the human race of knowledge lost at the Fall, or some ele-
ment of all of these. It has often been said that notions of progress repre-
sent a secularized Christian eschatology, and much has already been writ-
ten about this. But my primary focus here will be the way in which the 
idea of progress—or perhaps more correctly, a distinctively modern idea 
of progress—appears for the first time at this juncture in history, and how 
it is related to the changes to scientia and religio that we discussed in the 
previous chapter. Progress is now understood as arising out of the cumu-
lative contributions of numerous individuals to a body of knowledge. As 
we will see, such a conception of progress is possible only when “science” 
and “religion” are entities that exist outside and independent of individual 
human persons, and of which doctrines or propositional content are a cen-
tral component.

As we shall also see in this chapter, other concepts are implicated in 
this new idea of progress. Most important for our purposes are the ideas 
of usefulness, charity, and dominion. In each of these we see the begin-
nings of a decisive shift away from the formative and personal to the pro-
gressive and objective. One of the consequences of these transitions is the 
possibility of a new normative claim that science is progressive—at least 
in the way in which progress is now understood—in a way that religion is 
not. Once the categories of science and religion become established in this 
way, the new understanding of progress lays the foundations for a range of 
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common claims about the superiority of science to religion, and about the 
secular and scientific West as the apex of cultural evolution.

Two Ideas of Progress

In the first chapter we saw how Thomas Aquinas has an idea of the growth 
of “science” (scientia) as the development of a particular human capacity: 
“science can increase in itself by addition; thus when anyone learns sev-
eral conclusions of geometry, the same specific habit of science increases 
in that man.”6 In fact, most of Aquinas’s references to progress (profec‑
tus) in the Summa theologiae relate to personal progress toward virtue.7 
This idea of progress sits within the broader context of a general teleology, 
common to a number of the classical schools and to medieval theology, in 
which the goal-oriented entities move naturally toward their ends. It is 
this movement that counts as progress. As the Roman emperor and Stoic 
philosopher Marcus Aurelius put it: “That which is the purpose of each 
thing’s construction and the destination of that construction is the des-
tination of its progress; the destination of its progress is that in which 
its goal lies; where its goal lies is where each thing’s advantage and good 
lie.”8 Human progress is thus understood to be the natural movement of 
the individual toward the goals of wisdom and virtue. The natural world 
provides the context in which progress takes place, being ordered in such 
as way as to provide material benefits for its human tenants, but also suf-
ficient obstacles to encourage their moral and intellectual development.

Without a teleological framework, this personalized understanding 
of progress becomes redundant. In the specific case of the virtue scien‑
tia, medieval thinkers tended to think of its increase in terms of the aug-
mentation of personal capacities. Once scientia becomes a reified entity, 
a “something” that exists objectively, progress comes to mean something 
quite different, namely, the cumulative addition to, and incremental im-
provement of, an external body of knowledge. It is often said that the idea 
of progress first appears in the West with the advent of modernity, and 
indeed that it is one of the hallmarks of modernity. But another way of 
describing this development would be to say that the idea of progress is 
relocated from the sphere of the individual into the historical realm—a 



	 Utility and Progress	 121

realm that, incidentally, is inhabited by these newly reified notions “sci-
ence” and “religion.” On this new understanding, progress will no longer 
be trammeled within the relatively short life span of the individual, and 
the sciences become identified with a quite different conception of human 
progress, exemplified in a long term and open-ended historical develop-
ment. Nature will also be given a new role in the process. Not simply the 
mere backdrop against which human advancement takes shape, it will 
itself become the subject of improvement.

The French mathematician, theologian, and natural philosopher Blaise 
Pascal (1623–62) provides us with an explicit connection between these 
two notions of progress. At this pivotal moment of historical transition, 
Pascal lit upon the arresting image of a whole sequence of men being sub-
stituted for the growth of the single individual. “Thence it is,” he says, 
“that by an especial prerogative, not only does each man advance from day 
to day in the sciences, but all mankind together make continual progress 
in proportion as the world grows older, since the same thing happens 
in the succession of men as in the different ages of individuals. So that 
the whole succession of men, during the course of many ages, should be 
considered as a single man who subsists forever and learns continually, 
whence we see with what injustice we respect antiquity in philosophers.”9 
Francis Bacon had earlier made a related point, suggesting that just as we 
look for greater knowledge of human things in the old than the young, 
so we ought to expect much more from the modern age than antiquity.10 
For both Pascal and Bacon this confidence in the progression of human 
knowledge is directly related to a new kind of natural philosophy that, 
to use Pascal’s words, “consists in experiments and not demonstration.”11

While this sounds very much like a simple advocacy of a new experi-
mental method, it is important to understand that these assertions were 
directed as much against the traditional goals of the natural philosophy as 
its methods. It was not simply a matter of replacing logical demonstration 
with experiment, but in coming to understand that philosophy should be 
concerned less with personal edification and more with contributing to a 
common storehouse of knowledge. Bacon made the point that even the 
most earnest seeker after truth, following the traditional understanding 
of the goals of the sciences, “will propose to himself such a kind of truth as 
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shall yield satisfaction to the mind and understanding in rendering causes 
for things long since discovered, and not the truth which shall lead to new 
assurance of works and new light of axioms.”12 Satisfaction to the mind 
and understanding is indeed progress of a kind, but Bacon urges upon his 
readers a quite different notion of the advancement of learning. A focus 
on matters of fact, discovered by experimentation or accumulated in the 
gathering of what he calls “natural histories,” suggests the possibility of 
building up a repository of contingent truths that will always be capable 
of further augmentation. Already, Bacon says hyperbolically, we have a 
magazine of “infinite experiments and observations.” Again, then, per-
fectibility and progress do not relate to the individual soul, but to prod-
ucts of knowledge. The “perfection of the sciences,” as Bacon put it, will 
come “not from the swiftness or ability of any one inquirer, but from a 
succession [of them].”13

It is worth noting that for critics of the new experimental approach, 
the accumulation of contingent facts did not count as true science or phi-
losophy at all, because it did not involve engagement with eternal and 
unchanging truths. To put it another way, this new cumulative approach 
did not give rise to demonstrative knowledge—knowledge that was nec-
essarily true in logical terms—nor did it involve the mental rehearsal of 
those logical demonstrations that helped cultivate an appropriate scien-
tific habitus in the knowing subject. One Aristotelian critic of experimen-
tal philosophy contended that experimental knowledge was “utterly In-
competent or Unable to beget Science” because it is “meerly Historical, 
and Narrative of Particular Observations; from which to deduce Universal 
Conclusions is against plain Logick, and Common Sense.”14 But in time, 
even those who found the new philosophy congenial were to concede 
this. John Locke was of the view that “rational and regular experiments” 
give us a better idea of the nature of things than any other approach. But 
he acknowledged that “this is but judgment and opinion, not knowledge 
and certainty.” A natural philosophy based on experiments, he readily ad-
mitted, “is not capable of being made a science.”15 Yet, he implied, so much 
the worse for science, traditionally conceived. Accordingly, this long-term 
cumulative approach was recognized as requiring a quite new understand-
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ing of natural philosophy, and one that meant it was no longer possible 
simply to align it with “science” as it had been traditionally understood.

It is more than a happy coincidence that the idea of an accumulation 
of knowledge outside of the minds of individual knowers emerged just 
after the appearance of the new technology of the printed page, which 
made such a conception of knowledge possible in practical terms. In the 
Middle Ages, as we have repeatedly noted, scientia was an intellectual 
virtue and hence existed within individuals. Insofar as there was a recog-
nition of the possibility of knowledge independent of individual knowers, 
this was limited to a small number of books written by recognized authori-
ties.16 These were housed in modestly proportioned libraries that could be 
thought of more as aids to the inculcation of the habits of learning than as 
storehouses of knowledge. The great explosion of printed sources in the 
sixteenth and seventeenth centuries made possible an accumulation of 
knowledge that vastly surpassed the capacity of individual minds. Bacon’s 
“infinite experiments and observations” represented a body of facts that 
could only be stored in something like the print medium.

Modern speculations about the identity of “the last man to know every-
thing,” idle though they may seem, do point to this juncture in history 
when mastery of the sum of learning was beginning to look impossible. 
Candidates for this honor are typically those who lived during the early 
modern period: Joseph Scaliger (1540–1609), Francis Bacon (1561–1626), 
John Milton (1608–74), Athanasius Kircher (1601–80), Gottfried Leibniz 
(1646–1716). The epithet “Renaissance man” still carries with it the idea of 
comprehensive knowledge of a variety of fields.

The growing disproportion between what could be comprehended 
within a single mind and the rapidly increasing catalogs of printed ma-
terial was often commented upon. Leibniz, despite his reputation as a 
polymath, bemoaned “the horrible mass of books which keeps on grow-
ing.” The English poet Alexander Pope, likewise, complained of the “del
uge of authors” inundating the intellectual landscape. This disquiet was 
not simply on account of what we now call “information overload,” but 
also because it brought with it a novel conception of learning that was 
inconsistent with the older understanding of the relationship between 
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knowledge and the intellectual virtues.17 Pope’s friend and fellow satirist 
Jonathan Swift maintained that “if books and laws continue to increase 
as they have done for fifty years past, I am in some concern for future 
ages, how any man will be learned.”18 His concern was not for the state 
of knowledge per se, but for the knower. To a degree, a similar anxiety 
informs present-day concerns about the impact of new technologies on 
our habits of mind: does easy and instantaneous access to information 
have a detrimental effect on attention spans, for example?19 While these 
early modern concerns may at first blush seem rather exotic, they still 
have a contemporary resonance. To return to the point, once knowledge 
is relocated into new physical media, improvement and progress will per-
tain not to individual minds, but to a common storehouse of knowledge to 
which many minds will contribute and from which they will draw.

Since the sum of what could be known exceeded what could be con-
tained within even the most capacious mind, it no longer made sense to 
justify the acquisition of knowledge primarily in terms of the role that 
it plays in intellectual and moral formation. A finite body of knowledge 
would do that just as well. So the usefulness of this ever-increasing pool 
of information was related instead to a general improvement in human 
welfare, understood primarily in material terms. Such a view necessitated 
a major revision of the traditional goals of natural philosophy, and of the 
end or use of the sciences. As we saw in the previous chapters, Bacon 
would speak of a natural philosophy directed toward “the uses of human 
life.” Descartes spoke similarly of “the invention of innumerable devices 
which would facilitate our enjoyment of the fruits of the earth and all the 
goods we find there, but also, and most importantly, for the maintenance 
of health, which is undoubtedly the chief good and the foundation of all 
the other goods in this life.”20

The Utility of Knowledge

Whereas learning had once been primarily for the edification of the indi-
vidual subject, now the expectation was that learning should be useful 
for the commonweal. In our own age, which sees enormous investment 
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in the natural sciences, and particularly those thought to yield economic 
benefits, it is hard to imagine that there was ever any question about the 
superiority of knowledge that yields practical and useful applications. But 
we get some sense of the novelty of the connection between learning and 
practical utility by looking at early modern controversies over this very 
question.

One indication of the contested nature of these novel conceptions of 
progress and usefulness comes from Jonathan Swift’s savage satire on 
the experimental science of the Royal Society, set out in Gulliver’s Travels. 
On his voyage to Laputa, Gulliver pays a visit to the grand academy of 
Lagado, where he encounters a cast of odd characters engaged in a variety 
of implausible projects—extracting sunbeams from cucumbers, softening 
marble for use in pillows, procuring colored cloth from spiderwebs, build-
ing houses from the roof downward, and many other schemes that Gul-
liver innocently admits he is “not skilful enough to comprehend.”21 Swift’s 
derisory observations on the vanity of the new experimental science prob-
ably represent the best-known instance of attacks on the utility of the sci-
ences, but these remarks were neither unprecedented nor uncommon. In 
the mid-seventeenth century James Harrington (1611–77) had written of 
the Oxford experimental club (a precursor to the Royal Society) that they 
were “good at two things, at diminishing a Commonwealth, and multi-
plying a Louse.” The Oxford divine Robert South (1634–1716), also unim-
pressed by the microscopic investigations of Robert Hooke, Henry Power, 
and others, wittily observed that members of Royal Society “can admire 
nothing except fleas, lice, and themselves.”22 Even Charles II, despite 
being patron of the society, was said to have laughed mightily at the ex-
ploits the early fellows, who seemed to be preoccupied with such frivolous 
activities as “the weighing of air.”23 That these criticisms had a significant 
public resonance can be gauged by the success of Thomas Shadwell’s play 
The Virtuoso, which opened in the Dorset Gardens Theatre in 1676 and was 
revived many times over the course of the next twenty years.24 Shadwell 
cleverly personified the ambitions of the fledgling Royal Society in the 
enduring character of “Sir Nicholas Gimcrack” who, anticipating Swift’s 
academicians, was engaged in a number of improbable experimental proj-
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ects, most of which can be related to contemporary reports of experiments 
conducted by the Royal Society.25 Gimcrack took a special pride in the fact 
that “we virtuosos never find out anything of use.”26

These satirical observations are illustrative of the fact that the social 
status of the new natural philosophy was by no means as secure as we 
sometimes assume. Champions of the experimental approach found it 
necessary to appeal to factors extrinsic to science in order to establish its 
social utility. Part of their strategy was to appeal to religion, the legitimacy 
of which was at that time beyond question. If this sounds counterintuitive, 
it is only because in the centuries between then and now a dramatic in-
version of the relative status of science and of religion has taken place, so 
that it is far more likely now for religion to be seeking to secure its legiti-
macy by appealing to science than the reverse. Indeed, for some, religion 
is legitimate only to the extent that it can demonstrate its credentials on 
the terms set out by science. The situation in the seventeenth and eigh-
teenth centuries was rather different.

In focusing on the question of the utility of the new sciences, Gim-
crack’s remark went to the heart of one of its major weaknesses: it was 
regarded by many as useless. If the mockery of its detractors offers one 
measure of its vulnerability on this point, the defensive reaction of pro-
ponents of the new philosophizing offers another. Apologists for the new 
science, in England at least, became increasingly concerned to establish 
its usefulness, and the latter half of the seventeenth century is witness to 
numerous defenses of experimental natural philosophy on the basis of its 
practical utility. In 1663, Robert Boyle wrote an entire work devoted to the 
usefulness of experimental natural philosophy. Thomas Sprat’s History of 
the Royal Society (1667) is written in the same vein. While the title might 
suggest to modern readers a disinterested chronicle of the early years of 
this fledgling scientific organization, the book was, in fact, a highly par-
tisan account. The entire third section, over one hundred pages, is given 
over to an enumeration of the practical benefits of the society’s initiatives. 
Another divine and fellow of the society, Joseph Glanvill (1636–80), wrote 
no fewer than three works in the 1660s and 1670s seeking to establish the 
manifold ways in which the new philosophy had contributed to the wel-
fare of society.27 These defensive publications indicate that criticisms of 
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the utility of science were taken seriously enough to warrant robust re-
sponses.

These arguments for the usefulness of natural philosophy attempt to 
address both old and new conceptions of utility, and do so in three ways. 
Joseph Glanvill pointed out that “the Real Philosophy  .  .  . will assist and 
promote our Vertue, and our Happiness; and incline us to imploy our selves 
in living according to it.”28 By “real” philosophy he means the new experi-
mental philosophy that deals with “real” things rather than notions or 
definitions. The new way of philosophizing thus encompasses the moral 
aims of traditional philosophy. Beyond this, experimental natural phi-
losophy is religiously useful because it establishes premises for natural 
theology:

the study of Nature and God’s works, is very serviceable to Religion. . . . and  
the Divine Glory is written upon the Creatures, the more we study them, the 
better we understand those Characters, the better we read his Glory, and 
the more fit we are to celebrate, and proclaim it. Thus the knowledge of 
God’s Works promotes the end of Religion.29

This second argument, for religious usefulness, was crucial in establishing 
the religious legitimacy of the new science, which, as the attacks of Swift 
and others illustrate, was then in a vulnerable position. But in a third ar-
gument Glanvill insisted on a new understanding of usefulness, one that 
is to do with what Bacon designated “the relief of the human estate”: “I say 
then, That it was observed by the excellent Lord Bacon, and some other in‑
genious Moderns, That Philosophy, which should be an Instrument to work 
with, to find out those Aids that providence hath laid up in Nature to help 
us against the Inconveniences of this State, and to make such applications 
of things as may tend to a universal benefit.”30

If we ask ourselves what has changed in past three hundred years in 
terms of our perception of the usefulness of scientific knowledge, it is 
not primarily that our science yields practical benefits in a way that early 
modern science did not (although in some sense this is true). Rather, a 
profound change has taken place in what counts as useful knowledge—a 
change in which the moral and religious elements to which Glanvill al-
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ludes have simply dropped out of the frame. In the late seventeenth and 
early eighteenth centuries, however, there were ongoing debates about 
the moral role of natural philosophy, and the initial attempts of Royal 
Society apologists to vindicate experimental philosophy elicited consid-
ered counterarguments that went well beyond the casual mockery of its 
more popular detractors. Two lines of argument were articulated. First, it 
was claimed that an emphasis on the material benefits of learning runs 
counter to the whole point of accumulating knowledge, which is the moral 
shaping of the individual. In other words, the older criterion of usefulness, 
understood as the nurture of moral and religious qualities, was reasserted. 
Second was the charge that even on its own flawed conception of useful-
ness, experimental philosophy had failed, since it had fallen lamentably 
short of offering any significant practical innovations that genuinely pro-
moted human welfare.

The clearest articulation of the arguments from the other side came 
from the pen of Meric Casaubon (1599–1671), son of the famous classicist 
Isaac Casaubon, and a distinguished scholar in his own right. Responding 
to Glanvill’s claims for the usefulness of the new philosophy, Casaubon 
posed the key question: What is meant in these discussions by “useful” 
and “useless”?31 The tending of furnaces and raking over the entrails of 
men and beasts, he contended, will never make men wise, “nor ever prove 
of any great use.”32 Considering the subsequent development of science 
and technology, we may be tempted to think that Casaubon was lacking 
in prescience. But his point was that whatever practical applications to 
human welfare might result from experimental science, these would not 
establish its usefulness in the true sense of the word. For, as he puts it: “To 
moralize men is the best use of any worldly thing which can be made.”33 A 
similar criticism was voiced by Henry Stubbe (1631–76), physician, contro-
versialist, and second keeper of the Bodleian Library. (Among his diverse 
accomplishments was authorship of the first treatise on chocolate.) Stubbe 
argued that the pursuit of experimental science was incapable of produc-
ing “that Moral discipline which instructs us in the nature of virtue and 
vice, of Distributive and Commutative Justice: humane actings and the 
due course, as well as exorbitances of our passions.” These should be the 
focus of philosophical attention rather than “aphorisms of Cider, planting 



	 Utility and Progress	 129

of Orchards, making of Optick Glasses, magnetic and hortulane Curiosi-
ties” (see figure 7).34 Both Casaubon and Stubbe deferred to Aristotle in 
their defense of the moral goals of philosophy. Later Jonathon Swift would 
echo their concerns, contending that the much-vaunted indicators of ma-
terial progress—the compass, gunpowder, and printing—were the prod-
ucts of an age of ignorance.

Not surprisingly, these reassertions of more traditional goals of learn-
ing had implications for the new understanding of human progress. For 
Casaubon an idea of progress that relied on cumulative human endeavors 
was essentially Pelagian in its import, for it arrogates to itself the role that 
rightly belongs to divine providence:

God knows his own time, and when that time is come, one single man 
shall do more perchance, then a combination of many thousands, at 
another time. [A man might give a profitable reason, now it is done, 
why God would reserve the discovery of the New world lately found out, 
to these times. . . . The invention of Printing, did much promote learn-
ing (good useful learning) that reformation which God intended in his 
Church.] Every thing hath its proper time, and that time is a secret of 
God’s dispensation.35

This is an explicit rejection of the new idea of progress championed by 
Bacon and the Baconians of the Royal Society, according to which progress 
consists in the incremental augmentation of a body of knowledge by suc-
cessive generations of experimental philosophers.

It might be argued that all the defenders of the new science were doing 
was reiterating standard defenses of the moral and practical utility of 
natural philosophy. But now these two elements of usefulness were sepa-
rable, for the practical outcomes were arrived at collectively, and hence 
were separable from the moral probity of any single individual involved 
in the process. Previously, in order to be the recipient of veridical knowl-
edge a certain work had first to be performed on the self. Now, the philo-
sophical regimen that had once been directed toward the moral shaping 
of the person was objectified into an experimental program that was in-
different to the moral character of those who pursued it. The hierarchy of 



Figure 7. John Evelyn, Sylva (2nd ed. 1670). This edition includes a Gardener’s Almanac 
and an appendix on cider making. These kinds of activities, associated with the Royal 
Society, attracted the disdain of those who believed that philosophers should be 
engaged in more edifying endeavors.
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uses of natural philosophy—of the kind that we saw in Simplicius—also 
collapses, as does the idea of natural philosophy as a preparation for the 
study of the higher sciences. This allowed for a future justification of natu-
ral philosophy, or “science” as it would eventually become, on the basis of 
its practical utility alone.

The Relief of the Human Estate

A third illustration of the general trend toward objectification of the 
virtues, and one linked to the new notion of progress, is the case of Chris-
tian charity. In the famous thirteenth chapter of Saint Paul’s first letter to 
the Corinthians, charity (or love, Gk. agapē) is identified as the greatest 
in the triad of virtues: faith, hope, and charity. In Thomas Aquinas these 
three are formally identified as “theological virtues,” and in the Middle 
Ages these specifically Christian virtues supplemented the list of tradi-
tional moral and intellectual virtues enumerated by Aristotle.36 Of the 
theological virtues, as we have already seen, “faith” is transformed from 
something like personal “trust” into what will eventually become a kind 
of epistemic vice: faith, in the modern period, entails belief in certain 
propositions. Understood pejoratively, faith is belief in the absence of req-
uisite evidence. Charity also undergoes a major reconfiguration. In much 
the same way that changes in the meaning of “religion” are signaled by 
the addition of an article, we can see in the earliest uses of the idea of 
“a charity” the objectification and institutionalization of what had once 
simply been an inherent quality.

One of the very first references in the English language to “a charity,” 
understood as an institution rather than a virtue, appears in John Evelyn’s 
memoirs. Evelyn was an active member of the early Royal Society and a 
dedicated diarist. In an entry dated 10 March 1687, Evelyn recounts visit-
ing Christ’s Hospital, which he refers to as a “noble, pious, and admirable 
charity.”37 The history of this “charity” is itself quite telling. Originally 
founded in the sixteenth century, Christ’s Hospital had been dedicated to 
the education of the poor, utilizing property that had become available fol-
lowing the dissolution of the monasteries. The school was thus, quite liter-
ally, the product of the process of secularization, understood in its original 
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sense as the conversion of ecclesiastical property to secular use. The new 
institution also exemplified the disciplinary society, since it extended an 
original model of monastic discipline to a particular segment of society, 
and did so with the goal of improving social welfare. (Evelyn had remarked 
on its “order, economy and excellent government.”) The particular form 
of discipline imposed in this charitable institution came to be connected 
with the new sciences. When Christ’s was refounded by Charles II in 1673, 
it became the site of the Royal Mathematical School, which trained mathe-
maticians and navigators. From the very beginning of its second founda-
tion the institution had a close relationship with the Royal Society. Samuel 
Pepys, diarist, naval administrator, and sometime president of the Royal 
Society, was for a time its vice president, and distinguished scientists such 

Figure 8. Christ’s Hospital in London, 1770, with buildings by Sir Christopher Wren 
and Nicholas Hawksmoor. The charity school is now located near Horsham in West 
Sussex.
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as Isaac Newton, John Flamsteed, and Edmund Halley made contributions 
to its curriculum.38 The designation of this institution as a charity is em-
blematic not only of important changes in understandings of charity and 
its relation to the idea of usefulness, but also in how charity was brought 
into a relation with the new sciences.

Charity was already a central theme in Francis Bacon’s case for a new 
kind of philosophy.39 In the concluding remarks of his Preface to The Great 
Instauration (1620) Bacon inquires after “the true ends of knowledge,” 
maintaining that those who pursue knowledge must do so not “for plea-
sure of the mind . . . but for the benefit and use of life; and that they per-
fect and govern it in charity.”40 Bacon’s own rendition of the double in-
junction to love God and love neighbor, refracted through his advocacy 
of the new philosophy, is this: “the glory of the creator and the relief of 
man’s estate.”41 Elsewhere “love of neighbour” is alternatively rendered 
by a newly coined English word—“philanthropy.” Bacon describes philan-
thropy as the greatest “of all the virtues and dignities of the mind” and 
which is nothing less than “the character of the Deity”; it is a form of good-
ness that equates to “the theological virtue Charity.”42 Insofar as the new 
science is directed toward the relief of man’s estate—and this, for Bacon, 
is its true end—it becomes the very embodiment of charitable activity:

But yet evermore it must be remembered that the least part of the knowl-
edge passed to man by this so large a charter from God must be subject 
to that use for which God hath granted it; which is the benefit and relief 
of the state and society of man; for other wise all manner of knowledge 
becometh malign and serpentine, and therefore as carrying the quality of 
the serpent’s sting and malice it maketh the mind of man to swell; as the 
Scripture saith excellently, knowledge bloweth up, but charity buildeth up. 
(I Cor. 8:1)43

Bacon thus resists one obvious reading of this maxim from I Corinthians, 
in which knowledge is unfavorably compared with charity, claiming in-
stead that scientific knowledge is exempt from this biblical censure pre-
cisely because of its potential to ameliorate the material infirmities that 
attend the human condition. But what he also attempts to do here is to 
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align the traditional philosophical quest, one that focused on the moral 
formation of the individual, with “puffed up knowledge.” In one sense he 
endorses the Augustinian priority; in another, he represents a significant 
departure from it (or at least gives legitimacy to a certain line of depar-
ture from it). In these sentiments there is also an incipient Pelagianism—
the doctrine, roundly opposed by Augustine and decried by Protestant 
theologians, according to which human beings can work their way out of 
their sinful condition through their own efforts. As we have seen, Bacon 
regards human infirmity as resulting from the Fall, and the need to re-
lieve the human estate is a direct consequence of the primeval defection 
of Adam. Science is depicted as offering a means of human redemption 
alongside religion, which is assigned the complementary role of redress-
ing the moral corruption that followed the Fall. Bacon’s successors in the 
Royal Society also made the connection between science and charity in 
their defenses of the usefulness of their activities. Glanvill wrote in an 
essay on “The Usefulness of Real Philosophy to Religion” (1676) that the 
experimental study of nature “promotes the end of Religion” and the life of 
virtue.44 This virtue is in turn accompanied by acts of charity, giving rise to 
“Invention of Arts, and Helps for the benefit of Mankind.”45 Other defenders 
of the moral and practical usefulness of experimental natural philosophy 
mounted similar arguments.46

These reconfigurations of the virtue of charity and its new associa-
tions with utility did not go unnoticed or unchallenged. In his censure 
of the priorities of the early Royal Society, Henry Stubbe maintained that 
the linking of charity with the new science directly contradicted Saint 
Paul’s seminal description of Christian charity: “Though I have the gift of 
Prophecy, and understand all mysteries, and all knowledge . . . and have 
not charity, I am nothing” (I Cor. 13:2–3).47 Coupled with Pauline doubts 
about “the wisdom of the world,” passages such as these suggested that 
scientific knowledge was in a completely different category from Chris-
tian charity. But as we have seen, practitioners of the experimental phi-
losophy could respond that scientific pursuits actually satisfied another 
biblical injunction to do with charity—the command to love God and love 
neighbor. Natural philosophy fulfilled the former, because it uncovered 
evidence of divine wisdom in the frame of nature, thus promoting love of 
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God; the latter, because the material contributions of science were to be 
understood as manifestations of love of neighbor.

The fortunes of charity in this period are consistent with a general 
trend to redefine the virtues, or to reduce them to duties or requirements 
of moral law. In the case of charity, the focus shifts from the moral con-
dition of the individual to the performance of duties toward others. For 
Aquinas, charity had been understood primarily in terms of friendship 
with God, for the sake of which it was extended to our neighbors.48 In the 
early modern period, it is increasingly duties to neighbors that become the 
primary concern. This is evident not only in Bacon, but also in the treat-
ments of such prominent natural law theorists as Hugo Grotius (1583–
1645) and Samuel Pufendorf (1632–94), who deal directly with moral phi-
losophy and in whom also we witness the beginnings of the secularization 
of charity.49 Pufendorf understands charity as encompassing the duties of 
compassion, liberality, beneficence, gratitude, and hospitality. Charity is 
an “imperfect duty” that is not absolutely necessary for the preservation 
of mankind, although it “embellishes” human society and makes it more 
commodious.50 The “law of humanity or charity” then, supplements the 
more binding considerations of justice that operate quite independently 
of the moral status of those enacting them.51

The responses to questions about the usefulness of scientific knowl-
edge considered above also point to the beginnings of a depersonalized, 
objective understanding of the uses of scientia. Admittedly, there remains 
a somewhat precarious balance between the formative and utilitarian as-
pects of knowledge. This is reinforced with appeals to familiar religious 
dichotomies—faith and works, love of God and love of neighbor, edifica-
tion of the soul and preservation and maintenance of the body—with sci-
ence being identified with good works, love of neighbor, and promotion of 
the health of the body. But these defenses set the stage for the subsequent 
displacement of the character-related aspects of the activity by an new 
emphasis on its practical outcomes. This is partly owing to the fact that 
the arguments for the moral usefulness of science—that is, the claim that 
experimental knowledge of nature will “assist and promote our virtue” as 
Joseph Glanvill put it—were themselves premised on a conception of the 
moral order of the cosmos that ultimately proved to be incompatible with 
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the new science. For a start, the new sciences entailed an explicit rejection 
of the symbolic significance of nature and, to some extent, of its tropo-
logical character as well. Echoes of the traditional argument of the kind 
we heard in Ptolemy, for whom the study of the cosmos reforms human 
nature and reduces it to a spiritual state, now sound a little hollow. The 
new Copernican world was far removed from the cozy, medieval, Ptole-
maic world in which moral meanings were inscribed on the cosmos. Pas-
cal seemed acutely conscious of this, famously remarking that the eternal 
silence of the infinite heavens filled him with dread.52 The vast expan-
sion of the cosmos, the idea of empty space, the evacuation from nature 
of transcendental meanings, all presaged a mute universe that seemed to 
offer no moral guidance to those who studied it. Pascal’s considered re-
mark was an anticipation of a common present-day scientific sentiment, 
memorably encapsulated by Steven Weinberg in these words: “The more 
the universe seems comprehensible, the more it also seems pointless.”53 
From this period onward, the study of nature is pursued not only for the 
purpose of moral edification, but also to yield technologies that will offer 
ways of relieving the human condition. In time, the latter will completely 
displace the former.

Self-Dominion and Dominion over Nature

There is yet one more conception, briefly mentioned in the previous chap-
ter, that I wish to explore in setting out this new impersonal conception of 
progress. It, too, is a familiar Judeo-Christian conception—that of domin-
ion over nature. At this time, it is also reconfigured, in the familiar pat-
tern, from being primarily an internal matter to one that is redirected out-
ward toward the natural world. The biblical imperative for human beings 
to exercise dominion over nature has enjoyed considerable notoriety over 
the past fifty years, largely on account of the perception that it is deeply 
implicated in environmental degradation. The historian Lynn White Jr. 
did more than anyone to make this connection, suggesting in an influen-
tial paper in the 1960s that on account of the biblical injunction to exercise 
dominion over nature, the Judeo-Christian tradition “bears a huge burden 
of guilt for environmental deterioration.”54 Although the White thesis has 
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been subjected to searching criticism, to a degree it is on the right track. 
The one key element missing from White’s analysis is the fact that this bib-
lical injunction also underpinned the modern scientific project, provid-
ing an important source of motivation for the investigation of nature and 
giving religious legitimacy to a project that, as we have seen, was more 
vulnerable in its early stages than we have sometimes assumed. The other 
weakness of the White thesis, and the one that most concerns us here, is 
its incomplete analysis of the influence and meanings of the biblical motif 
of dominion before the rise of science.55

As noted earlier, patristic and medieval exegetes frequently interpreted 
the imperative to exercise dominion over the beasts as an advocacy of 
psychological mastery over bestial passions. The exercise of dominion 
was thus understood figuratively, and the human person was regarded as 
a microcosm. Origen thus wrote: “Understand that you have within your-
self herds of cattle . . . flocks of sheep and flocks of goats . . . and that the 
birds of the air are also within you. . . . you are another little world.”56 From 
this perspective, the injunction to exercise dominion was understood as a 
command to exercise of self-control, with the animals representing, vari-
ously, “the inclination of the soul and the thought of the heart,” or “bodily 
desires and the impulses of the flesh.”57 This was a standard reading of 
the meaning of dominion. Augustine, for example, described the sancti-
fied soul in these terms: “Then the wild animals are quiet and the beasts 
are tamed and the serpents rendered harmless: in allegory they signify the 
affections of the soul.” He continues: “So in the ‘living soul’ there will be 
beasts that have become good by the gentleness of their behaviour. . . . For 
these animals serve reason when they are restrained from their deathly 
ways.”58 To a degree, these patristic notions paralleled the Platonic idea 
that the whole cosmos, including the irrational creatures, was teleologi-
cally ordered to promote the progress of the human soul.

The idea of a mastery of external things was not entirely absent from 
earlier discussions of the idea of dominion. However, Christian authors 
agreed that following the Fall, Adam had at the same time lost his origi-
nal capacity to control his passions, and his exterior dominion over the 
beasts. The goal of the religious life was to restore this lost dominion, but 
the priority was always the reestablishment of the proper hierarchical re-
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lations in the soul. This inner restoration was a necessary precondition for 
the reassertion of human dominion over things. As Aquinas put it: “Man 
in a certain sense contains all things; and so according as he is master of 
what is within himself, in the same way he can have mastership over other 
things.”59

A new set of priorities comes into play in the early modern period. For a 
start, the idea that the human person was a microcosm fell into decline. At 
the same time, as we have seen, a change of emphasis in the sphere of bib-
lical hermeneutics saw a renewed focus on a literal reading of the Genesis 
narratives. This meant that the fanciful allegorizing upon which rested the 
idea of the beasts as representations of states of the human soul began to 
fall from favor. As a further consequence, dominion over nature was in-
creasingly understood, quite literally, as the exercise of control over the 
natural world. Once again, Francis Bacon offers us an instructive example. 
The injunction “have dominion” was to be satisfied by the accumulation 
of scientific knowledge: “by digging further and further into the mine of 
natural knowledge” human investigators could extend “the narrow limits 
of man’s dominion over the universe” to their “promised bounds.”60 In the 
closing lines of the Novum Organum Bacon sets this whole program in its 
religious context:

For man by the fall fell at the same time from this state of innocency  
and from his dominion over creation. Both of these losses however can 
even in this life be in some part repaired; the former by religion and faith, 
the latter by arts and sciences. For creation was not by the curse made 
altogether and forever a rebel, but . . . is now by various labours . . . at 
length and in some measure subdued to the supplying of man with bread; 
that is to the uses of human life.61

Notice that whereas Aquinas had suggested that the moral and reli-
gious task of self-mastery would provide the means of a reestablished 
mastery over nature, Bacon keeps these two things distinct. Religion and 
faith offer the means of redressing the psychological damage wrought by 
the Fall and of restoring our self-mastery, but it is the arts and sciences 
that are to be pursued if we are to reattain our literal mastery of nature.
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The theme of a restored dominion over nature became a commonplace 
in early modern justifications of the new science. Thomas Sprat wrote 
in his History of the Royal Society that one of the objectives of the fellow-
ship was the reestablishment of “Dominion over things.”62 Joseph Ganvill 
agreed that the new philosophy would afford “ways of captivating Nature, 
and making her subserve our purposes and designments.” This, he confi-
dently asserted, would lead to the restoration of “the Empire of Man over 
Nature.” For Glanvill, it was a religious imperative that nature be “mas-
ter’d, managed, and used in the Services of Humane life.” Such services 
might include “the accelerating and bettering of Fruits, emptying Mines, 
drayning Fens and Marshes.” “Lands,” he concluded, “may be advanced to 
scarce credible degrees of improvement, and innumerable other advantages 
may be obtained by an industry directed by Philosophy and Mechanicks.”63 
Philosophy was never so useful.

Again, this redirected dominion is consistent with the new understand-
ing of the goals of philosophy. Bacon contended that the true end of phi-
losophy, and more specifically natural philosophy, is the transformation 
of the world, rather than the soul of the philosopher. This requires an out-
wardly directed dominion. He writes: “Knowledge is to be sought not for 
the quiet of resolution but for a restitution and reinvesting (in great part) 
of man to the sovereignty and power . . . which he had in his first state of 
creation.”64 Here Bacon has in mind the restoration of Adam’s original en-
cyclopedic knowledge of nature and, equally, his dominion over it. Bacon 
thus rejects the idea that the philosopher is to be concerned first and fore-
most with the quiet consolations of the contemplative life. Rather, the phi-
losopher is to be engaged in a mission to restore the natural world to its 
original perfection, or at least something approaching it. This is a radically 
new conception of the goals of natural philosophy (as Macaulay pointed 
out). Stephen Gaukroger has more recently argued that Bacon represents 
“the first systematic comprehensive attempt to transform the early mod-
ern philosopher from someone whose primary concern is with how to live 
morally into someone whose primary concern is with the understanding 
of and reshaping of natural processes.”65 Self-dominion, as the goal of the 
natural philosophical life, is eventually displaced by the quest for a domin-
ion over things.
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As a reminder of the power of the classical conception of philosophy, 
and how it contrasts with this new orientation, we need look no further 
than Seneca’s observation that his own time had seen the invention of 
transparent windows, central heating (of a kind), and shorthand. But, he 
declares, “the inventing of such things is drudgery for the lowest slaves; 
philosophy lies deeper. It is not her office to teach men how to use their 
hands. The object of her lessons is to inform the soul.”66 Bacon’s repudia-
tion of this understanding of the goals of philosophy was taken up by a 
number of seventeenth-century natural philosophers. Thomas Hobbes 
writes in the Leviathan (1651) that “the felicity of this life consisteth not 
in the repose of a mind satisfied.”67 Philosophy, he says elsewhere, is not 
about “the inward glory and triumph of mind that a man may have for 
the mastering of some difficult and doubtful matter.” Rather the goal of 
philosophy is “that we may make use to our benefit of effects formerly 
seen . . . for the commodity of human life.”68 René Descartes also speaks of 
a new practical philosophy “which would be very useful in life.” Through 
this philosophy, says Descartes, we will “make ourselves, as it were, the 
lords and masters of nature.” Finally, Robert Boyle noted that “the barren 
philosophy, wont to be taught in the schools, hath hitherto been found of 
very little use in human life.” The purpose of philosophy was now to pro-
duce useful knowledge, to master and command nature, and to extend the 
human empire over it.69 Each of these thinkers, in his own way, makes the 
point that natural philosophy is not about cultivating the virtue of scien‑
tia, but is about the practice of an activity that in many ways resembles 
modern science.

In sum, the motif of “dominion over nature” undergoes a similar mu-
tation to the ideas of progress, utility, and charity that we have consid-
ered in this chapter. Again we witness a change of emphasis away from 
the interior psychological aspects toward the external world. This shift is 
directly linked to the modern idea of progress, which is now very much 
concerned with the restoration of the empire of man over nature, and the 
ongoing expansion of those imperial boundaries. In time, of course, the 
rhetoric of “restoration,” which drew its potency from Christian ideas of 
creation, Fall, and redemption, faded from the picture. The idea of a par-
tial return to a paradisal perfection was replaced by a new idea of progress 



	 Utility and Progress	 141

that had originally been justified in religious terms, but increasingly as-
sumed a normative value of its own. Progress had once been understood 
as progress toward a particular end. Now it had become an end in itself.70

: : :

The themes of this chapter, like those of the previous one, point in their 
own way to the consequences of the demise of a long-standing Aristote-
lian synthesis of metaphysics and ethics. With the decline in virtue ethics, 
the modern alternatives of deontology (which understands ethical obliga-
tion in terms of duties) and utilitarianism (which focuses on the outcomes 
of acts) begin to come to the fore. We see this most clearly, perhaps, in 
the case of charity. Once the preeminent theological virtue, charity is no 
longer an infused habitus that makes the individual more Christlike. Now 
it is understood in terms of duties one has to others (deontology), or in 
terms of outcomes that promote human welfare in some measureable ma-
terial way (utilitarianism). These transformations make possible “charity” 
in the modern sense—the sum total of a number of beneficent acts that 
promote material welfare. The virtue of charity, insofar as it persists at 
all, is distributed across particular organizations—“charities”—and those 
who contribute to them. Like scientia and religio, caritas begins to lose its 
anchorage in the human heart and become objectively identifiable with 
actions or institutions.

It is also worth pointing out that the new way of understanding progress, 
when applied to a reified “religion,” necessarily places it at something of 
a disadvantage to a reified “science.” When scientia and religio were both 
virtues, progress in each case amounted to much the same thing—namely, 
a kind of training of the mind or soul that moved the person in the direc-
tion of their natural fulfillment. When science and religion become reified 
in a way that privileges doctrinal content, however, progress will mean 
something quite different in each case. Viewed simply, the doctrines of 
Christian religion cannot be indefinitely augmented in the way that the 
doctrines of science can, since there is a degree of finality and sufficiency 
in the original deposit of revealed religious truths. Admittedly, a form of 
this difficulty had already been acknowledged by the Fathers and the scho-
lastics, and efforts had been made to argue for the progressive nature of 
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religion. But even the most progressivist understanding, promoted by the 
fifth-century monk Vincent of Lérins, had spoken of “the same teaching, 
in the same sense, with the same meaning.”71

From the eighteenth century onward the idea of progress is one that 
tends to be associated with science. Arguably, this association was first 
made by Protestant interpreters of history, who linked the reformation of 
religion to a subsequent reformation of the sciences, and who regarded 
both developments as part of a providentially inaugurated phase of his-
tory. The Puritan divine Cotton Mather thus wrote in 1701 of the “incred-
ible darkness” that had fallen over western Europe following the fall of 
Rome, and of the fact that “Learning was wholly swallowed up in Bar‑
barity.” This was brought to an end “by the revival of letters  .  .  . which 
prepared the whole world for the Reformation of Religion too, and for the 
Advances of the Sciences ever since.” Numerous Protestant commentators, 
including Francis Bacon and Thomas Sprat, had made similar connections 
between the reformation of religion and the progress of learning.72 These 
“Protestant” interpretations of history, which attributed the impediment 
of the sciences to the Catholic Church, offered a ready-made narrative to 
Enlightenment critics of Catholicism who often turned out to be less dis-
criminating in their attribution of blame. Nicolas de Condorcet, whose 
Sketch for a Historical Picture of the Progress of the Human Spirit (1795) was a 
paradigmatic statement of the Enlightenment ideal of progress, claimed 
that “the triumph of Christianity had been the signal for the complete 
decadence of philosophy and the sciences.”73 To be sure, it was Catholic 
Christianity that played this role in the Middle Ages. But Catholicism 
could easily become the more generic “religion.” Thus, when history is re-
constructed on the basis of an assumption of the inevitability of progress, 
the question of science’s origins and development is typically framed not 
in terms of the unique and contingent conditions that make the emer-
gence and persistence of science possible. Rather the question is posed in 
this way: given the intrinsically progressive nature of science, what are the 
factors that have inhibited its natural flourishing? The answer for many 
came in the form of “religion,” understood as a historical reality in which 
the differences between rival versions—Protestant or Catholic—were less 
significant than what they shared: namely, an inflexible commitment to 
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a set of unchanging truths derived from authorities. In this version of 
things, not merely is science itself progressive, but its appearance on the 
stage of history signals a new and more advanced phase of social develop-
ment. This view of history was powerfully captured by Comte, who saw 
religion as a primitive stage through which humanity must pass to achieve 
scientific maturity. Few, if any, historians now subscribe to this crude his-
toricism, but this pattern of progress nonetheless informs many present-
day assumptions about the future of science and religion.

Finally on the question of progress, it is worth pointing to the fact that 
progress is an axiological concept—that is to say, it draws upon the realm 
of values. In order to see the force of this, consider Macaulay’s account of 
Bacon’s achievement, set out at the beginning of the chapter. On Macau-
lay’s version of events, natural philosophy had disdained to concern itself 
with human welfare. Then along came Bacon with the new idea that natu-
ral philosophy should concern itself with “the good of mankind.” Why, we 
might reasonably ask, had no one thought of this before? The fact is that 
considerable thought had been given to this question, it is just that pre-
modern thinkers had subscribed to a different notion of the where human 
good lay, and they had pursued that. Bacon’s significance, considered in 
this light, is to have appealed successfully to a different set of values, albeit 
values there were incipient in the tradition. His strategy, following the 
reform of religion in the previous century, was to argue that a genuinely 
Christian conception of human good required a privileging of charity—
understood in practical terms—over wisdom. (While such a priority had 
already been argued for in the Middle Ages, the key difference lay in the 
new understanding of charity.) This stance was underscored with a view 
of sacred history that saw in natural philosophy the means both to restore 
the earth to its Edenic state and to prepare humanity for the impending 
end of history.74 The claim that no one before Bacon had thought of using 
natural philosophy to “benefit mankind” is thus mistaken. The real issue 
was to do with alternative conceptions of the ultimate human good—the 
progress of the human soul or the material betterment of mankind—and 
it is worth reminding ourselves that it is not a straightforward matter to 
adjudicate between them.

It also follows from this that there is something inherently unstable in 
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the modern understanding of progress. Progress had once been thought 
of as the movement of human beings toward certain given ends. But 
without at least an implicit teleology (which was precisely what the new 
natural philosophical approaches sought to dispense with) the notion of 
progress is difficult to sustain. Progress, in other words, is goal dependent; 
progress is toward some end. Without goals, progress is just change. This 
was less of a problem for those whom we regard as early modern pioneers 
of progress. As we have just observed, individuals such as Bacon under-
stood themselves as participants in a providential plan, and indeed often 
saw their mission more in terms of reform than progress. In this sense, 
their utopian goals were consistent with their underlying values. The ves-
tiges of these values have carried over into the present scientific enter-
prise, but arguably without any of the assumptions that would make a 
belief in progress rational.75
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Professing Science

When one turns to the magnificent edifice of the physical sciences, 

and sees how it was reared; what thousands of disinterested moral 

lives of men lie buried in its mere foundations; what patience 

and postponement, what choking down of preference, what 

submission to the icy laws of outer fact are wrought into its very 

stones and mortar; how absolutely impersonal it stands in its vast 

augustness.

—Williams James, The Will to Believe

”First accumulate a mass of Facts: and then construct a Theory.” 

That, I believe, is the true Scientific Method.

—Lewis Carroll, Sylvie and Bruno

Oceania was at war with Eastasia: Oceania had always been at war 

with Eastasia.

—George Orwell, 1984

In an 1867 article written for the Dublin Review, William George Ward 
offered the following definition of science: “We shall, for convenience’ 
sake, use the word ‘science’ in the sense which Englishmen so commonly 
give to it; as expressing physical and experimental science, to the exclu-
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sion of theological and metaphysical.”1 Ward was a Catholic convert and 
religious writer, best known today as the sometime editor of the Dublin Re‑
view and cofounder of the Metaphysical Society, whose membership was 
a virtual roll call of the leading intellects of Victorian England. His article, 
it must be said, was largely unremarkable save for the fact it provided one 
of the first references in the English language to a newly emerging and 
restricted sense of the term “science.”2 Ward suggested that “science” was 
now often used by the English to refer only to the physical and experimen-
tal sciences, and that those activities were themselves practiced in ways 
that made no reference to metaphysical or theological concerns. Such a 
stipulation was necessary because, although this usage was now starting 
to become common, “science” was still then understood in a wide variety 
of senses.

As we saw in chapter 4, the disappearance of the idea of religio as an 
interior virtue was accompanied by the emergence of our modern notion 
“religion.” But the parallel demise of the intellectual virtue scientia had 
a different kind of outcome for it did not immediately result in the ap-
pearance of our modern idea “science.” Instead the term “science” con-
tinued to refer to knowledge in general, and the formal properties that 
Aristotle had attributed to scientific knowledge—logical demonstrability 
and certainty—were mostly regarded as irrelevant to the new scientific 
practices that focused on experiments and the accumulation of observa-
tional data. In the case of religio, the label for the virtue had been almost 
seamlessly reapplied to the relevant body of knowledge. In the case of 
scientia, however, the label was at first not redeployed to describe those 
activities that we would now regard as “science.” Instead, the main ways 
of designating the study of nature continued to be “natural philosophy” 
and “natural history,” and although these activities were connected to vari-
ous moral concerns, they were no longer linked to some supposed virtue 
scientia. Moreover, and somewhat curiously from our present perspective, 
neither were these practices regarded as “scientific” in the formal, tradi-
tional sense.

However, this situation was not to continue indefinitely. In the nine-
teenth century, “science,” as we now understand it, came to be constructed 
in a way that resembled the early modern construction of the idea “reli-
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gion.” That is to say, it was aggregated from a range of activities and dis-
tanced from the personal qualities of those who practiced it. This took 
place when “science” came to be linked to a putatively unified set of prac-
tices (“the scientific method”), associated with a distinct group of indi-
viduals (“scientists”), and purged of elements that had once been regarded 
as integral to its status and operations (the theological and the metaphysi-
cal). Modern religion had its birth in the seventeenth century; modern sci-
ence in the nineteenth. Properly speaking, then, this belated appearance 
of “science” provides the first occasion for a relationship between science 
and religion.3

The Meanings of Science

For much of the nineteenth century “science” was used in a wide variety 
of ways. Only four years before Ward offered his stipulation definition, the 
news correspondent Edward B. Freeland grumbled that the term “has been 
so indiscriminately applied to very diverse departments of our intellectual 
domain, that it has ceased to have any distinctive or well-defined signifi-
cation.”4 Even a cursory survey of definitions and usages of the word bears 
out his complaint. “Science” was still used to refer simply to systematic 
knowledge in general. In 1828, for example, the most widely read literary 
magazine of the period, the Athenaeum, divided the sciences into “exact, 
experimental, speculative, and moral.” William Whewell—polymath, 
master of Trinity College, fellow of the Royal Society, and founding fel-
low of the British Association for the Advancement of Science—classified 
natural theology among the inductive sciences, and there were still those 
in the first decades of the nineteenth century for whom theology retained 
its status as “the first and greatest of the sciences.”5 In a more technical 
sense, “science” might refer to a process of logical demonstration as the 
relevant entry in the first edition of the Encyclopaedia Britannica (1771) tes-
tifies: “SCIENCE, in philosophy, denotes any doctrine, deduced from self-
evident and certain principles, by a regular demonstration.”6 This defini-
tion bears the obvious trace of the older ideal of science that dates back to 
Aristotle’s Posterior Analytics, but it was clearly not applicable to what we 
would now regard as sciences.
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There were also more narrow and even idiosyncratic understandings of 
the word. In nineteenth-century Oxford, “science” could refer to ethics or 
the study of Greek philosophy. E. A. Freeman, in his recollections of mid-
century Oxford was to observe of an acquaintance: “I remember him years 
ago as a logic and science coach. I don’t mean for cutting up cats, but what 
science meant then, Ethics, Butler, and such like.”7 The term had an even 
more specific reference to the study of the classics. “Science,” said Mark 
Pattison, reflecting on his period as rector of Lincoln College, had meant 
“attainment in Aristotle.”8 A contributor to the Athenaeum concurred that 
at New College, Oxford, in the middle decades of the nineteenth century, 
Greek philosophy was referred to as “science.”9 Further, as we shall see, 
at this time the profession of “scientist” did not yet exist, and neither was 
there a strong representation of what we would call the natural sciences 
in the university curriculum—at least not at the ancient universities of 
England where classics, law, and theology held sway. At Oxford in 1870 
there were 145 classics fellowships as against four in the natural sciences.10 
The preference for the “morally useful” studies, evident in seventeenth-
century reactions against the new experimental science, thus continued 
to prevail to a significant degree. In short, there was neither a vocational 
identity nor specific institutional contexts that might lend “science” a 
more concrete identity.

A Common Context?

The idea of a study of nature that excluded the metaphysical and theologi-
cal (to invoke Ward’s definition of science) was profoundly at odds with a 
common understanding of natural philosophy and natural history that 
had prevailed up until the mid-nineteenth century. As already noted in 
chapter 4, no less a figure than Isaac Newton, in a famous passage in the 
second edition of the Principia, had announced that discourse about God is 
a genuine part of natural philosophy. This assertion alone should be suffi-
cient to give pause to those who too readily assume a close affinity between 
the “science” of Newton and science as we presently conceptualize it. To be 
sure, there remain important questions about the identity of early modern 
natural philosophy and the extent to which it was theologically oriented.11 
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But the general point remains that the Newtonian stance was not uncom-
mon. Furthermore, this religious orientation was not simply a matter of 
adding pious glosses to an independent body of knowledge. From the be-
ginning of the seventeenth century to the middle of the nineteenth, natu-
ral theology provided a vital unifying theme for natural history and natu-
ral philosophy. Noël-Antoine Pluche, whose eight-volume Spectacle de la 
nature was one of the most widely translated works of eighteenth-century 
natural history, spoke for the majority of early modern naturalists when 
he asserted that “all nature is link’d together by one universal Law of Har-
mony and Agreement . . . as the Whole Earth declares itself to be the Work 
of one only all-wise Creator.”12 The centrality of the idea of contrivance 
or design, along with the concept of divinely imposed and universal laws 
of nature, was central to much of the “scientific” enterprise up until the 
middle decades of the nineteenth century. Without this overarching theo-
logical framework, the sciences of nature ran the risk of becoming mere 
catalogs of undigested and unrelated facts.

One concrete indication of the unifying power of natural theology 
comes from the fact that at Cambridge, from the late eighteenth century 
onward, the works of William Paley formed the cornerstone of the curricu-
lum.13 These works included The Principles of Moral and Political Philosophy 
(1785) and The Evidences of Christianity (1794). The first of these set out a 
theory of utilitarian ethics similar in some respects to better-known sys-
tem of Jeremy Bentham, although the two men had arrived at their conclu-
sions independently. The Evidences was compiled from a range of standard 
eighteenth-century arguments dealing with miracles and prophecy, and 
presented what was essentially a digest of external evidences for Chris-
tianity. To these two works was later added the equally influential Natural 
Theology (1802), which contained the famous design argument based on 
the analogy between a watch and the natural world. The latter work was 
thus concerned with internal evidences, drawn almost exclusively from 
the design argument. Paley’s utilitarian ethics, his rational theology, and 
theologized natural history were required reading up until the 1840s and 
1850s. At Oxford, too, the works of John Locke and Joseph Butler were 
used as texts throughout the eighteenth century, along with writings on 
natural theology such as Samuel Clarke’s Boyle Lectures (1704–5), John 
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Wilkins’s Principles and Duties of Natural Religion (1675), George Cheyne’s 
Philosophical Principles of Religion (1715), and Robert Jenkin’s Reasonable‑
ness and Certainty of the Christian Religion (1700).14 The university curricu-
lum in England thus reflected a fundamental conviction of the age—the 
unity of theological and physical truth.15 Paley himself wrote of “the uni-
formity of plan observable in the universe,” maintaining that the whole 
universe “is a system; each part either depending on other parts, or being 
connected with other parts by some common law of motion, or by the 
presence of some common substance.”16

While Paley’s Natural Theology may have set the tone, for the mid-
nineteenth century it was the eight Bridgewater Treatises (1833–36) that 
collectively displayed how the various sciences shared this common inte-
grating principle. On his death in 1829, the eighth Earl of Bridgewater 
made provision in his will for a series of works on “the Power, Wisdom, 
and Goodness of God, as manifested in the Creation.” The president of 
the Royal Society, charged with the selection of appropriate authors, com-
missioned some of the most eminent scientists and philosophers of the 
period, including William Whewell, Charles Bell, William Buckland, and 
Peter Mark Roget. In the Preface to his contribution, Roget, a professor of 
physiology best known today as the author of Roget’s Thesaurus, wrote that 
with the single principle of design, he had been able to marshal the facts 
of natural history into a “methodized order,” to unite them into “compre-
hensive generalizations,” and to establish their “mutual connections.” He 
was thus able to bring “a unity of design, and that scientific form, which 
are generally wanting in books professedly treating of Natural Theology” 
while, at the same time, cherishing the hope that his compendium “might 
prove a useful introduction to the study of Natural History.”17

Natural theology represented not only a substantive unifying principle 
for those investigating nature, but also provided a pedagogical orienta-
tion to those seeking to communicate truths about the natural world. The 
educational reformer Henry Brougham insisted that without “the sublime 
truths of natural theology . . . science cannot be well, any more than fairly 
taught.”18 A further advantage of the prominence of moral and religious 
themes was that the teaching of natural topics could be accommodated 
to the traditional moral goals of education. As one writer expressed it: 
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“God has arranged all things for the purpose of teaching us these [moral] 
lessons, and he has created our intellectual and moral natures expressly 
for the purpose of learning them.”19 At Cambridge, one of the founders of 
modern geology, Adam Sedgwick, regarded the discipline as an element 
of the liberal arts education, and in his examination questions asked stu-
dents to reflect upon the philosophical implications of geology.20 John 
Stevens Henslow, friend of Sedgwick and mentor of Charles Darwin, 
expressed similar hopes in his advocacy of university examinations in 
botany: “I rejoice to find the Natural Sciences at length taking firmer 
root in the seat of sound learning and religious education than they have 
hitherto obtained.”21 Indeed, when moral philosophy finally disappeared 
from the core university curriculum in the twentieth century, many uni-
versity administrators cherished the hope that the inculcation of values 
would be taken over by the natural sciences.22 Programs for the popular-
ization of science were motivated by similar assumptions. John Brooke 
and Geoffrey Cantor note that many in the nineteenth century cherished 
the belief that “if the working classes were given a scientific education 
they would be drawn out of shallowness and sensuality into placid and 
upright citizens.”23 This sentiment received tangible and enduring archi-
tectural expression in the grand scientific edifices of the Victorian era. The 
scientific museum was intended to serve “as an institution in which the 
working classes—provided that they dressed nicely and curbed any ten-
dency towards unseemly conduct—might be exposed to the improving in-
fluence of the middle classes.”24

Allied to the idea that natural theology was integral to scientific en-
deavor was the persistent belief that scientific practice was morally en-
nobling for those involved in it. The assumption that the study of nature 
would promote moral qualities in its practitioners was, as we have seen, 
part of the classical legacy. In spite of the demise of the specific intellec-
tual virtues in the seventeenth century, the idea that the study of nature 
contributed to a broad moral formation endured. Joseph Glanvill had de-
clared in 1676 that the experimental approach would promote virtue and 
happiness in those who practiced it. In extolling the virtues of the nascent 
Royal Society, Thomas Sprat also insisted that the experimental philoso-
phy would conduce to the composing and purifying of men’s thoughts. 
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The natural philosopher and Minim friar Marin Mersenne wrote that the 
mathematical sciences “elevate the mind above itself ” leading us to ac-
knowledge the Deity and to imitate his works.25 Sentiments such as these 
persisted until well into the nineteenth century. In his influential Prelimi‑
nary Discourse to the Study of Natural Philosophy (1830) the astronomer and 
mathematician John Herschel wrote that the natural philosopher “is led 
to the conception of a Power and Intelligence superior to his own, and 
adequate to the production and maintenance of all that he sees in nature.” 
Not only did nature provide evidence of the existence of the Deity, but it 
also had an inevitable effect on the character of the natural philosopher. 
Echoing the distant sentiments of Plato and Ptolemy, Herschel declared 
that “the observation of the calm, energetic regularity of nature, the im-
mense scale of her operations, and the certainly with which her ends are 
attained, tends, irresistibly, to tranquilize and re-assure the mind, and 
render it less accessible to repining, selfish, and turbulent emotions.”26 
In a similar vein, the scriptural geologist George Fairholme wrote in 1833 
that the “great end of the study of Geology ought to be, a moral rather than 
a scientific one.”27

From a twenty-first-century perspective, all of this looks like a rather 
odd amalgam of the physical, ethical, and theological—natural science 
mixed up with moral edification and pious sentiments about the Cre-
ator. But for the historical actors this apparent aggregation was the natu-
ral outcome of the presumed unity of knowledge. As John Herschel put 
it, “Truth is single.”28 It need hardly be pointed out that while this prin-
ciple brought a unity to the sciences, broadly conceived, it also meant that 
truths about the natural world could not, in principle, be in conflict with 
religious truths. William Kirby wrote in his Bridgewater Treatise that the 
truths of nature and of revelation “cannot, if rightly interpreted, contra-
dict each other, but must mutually illustrate and confirm.” Whewell, who 
authored the third Bridgewater Treatise, wrote that “all truths must be 
consistent with all other truths, and  .  .  . therefore the results of the ge-
ology or astronomy cannot be irreconcilable with the statements of true 
theology.”29 Considerations such as these led historian Robert Young to 
observe that the first six decades of the nineteenth century were charac-
terized by “a common intellectual context” or what we would now call “a 
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rich interdisciplinary culture” that was held together by a general natu-
ral theology. While historians have now demonstrated that the situation 
was rather more complicated than that, it is nonetheless true that natural 
theology provided a key resource for the communication of science to the 
general public, offered assurances that science could deliver a range of 
social and moral goods, and acted as an indispensable unifying principle 
for natural knowledge.30

“Science” and the Beatification of Bacon

Up to the middle of the nineteenth century, while many elements of natu-
ral history and natural philosophy could be regarded as “science” in our 
sense, the framework in which they were presented and the motivations 
for pursuing them were clearly rather different. As we have already noted, 
natural theology was itself numbered among the inductive sciences.31 One 
writer went so far as to claim that natural theology was a certain science—
“open to no objection,” “in strict conformity with the rules of the inductive 
philosophy,” and “consistently denied by those only who reject the ‘Prin-
cipia’ of Newton.”32 If in the late seventeenth century it had been claimed 
that natural philosophy was a religious activity, in the nineteenth century 
it was suggested that natural theology was a scientific activity:

Natural theology is an inductive science. Our knowledge of the existence 
of God, as far as that knowledge is traceable by the light of nature, is 
acquired by an intellectual process strictly analogous, and exactly simi-
lar, to the intellectual process by which we acquire our knowledge of the 
laws of the physical world. . . . Newton discovered the true system of the 
heavens; and it is only by this reasoning that the theist can ascertain, 
from the light of Nature, the existence and attributes of Him who made 
the heavens. The proof of a divine intelligence ruling over the universe, is 
as full and as perfect as the proof that gravitation extends throughout the 
planetary system.

It is significant that for the author of this 1843 article in the Quarterly 
Review not only was natural theology a science, it was an inductive science 
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(which is to say that it was based on generalizations drawn from a large 
number of specific experiences). Natural theology was nothing other than 
“inductive philosophy . . . applied to theology.” The proper inductive pro-
cedure thus ruled out “metaphysical arguments from first causes” and ad-
mitted only “facts ascertained by experience.” Paley’s only shortcoming, 
according to this author, was that “he was not a perfect master of the in-
ductive logic.”33

The method of induction, then, came to be thought of as a divinely 
sanctioned mode of reasoning that characterized both true religion and 
genuine science. The American Calvinist theologian Leonard Woods 
wrote in 1822 that theologians should regulate themselves “by the max-
ims of Bacon and Newton.” The principles of observation and experi-
ence, he insisted, are “as applicable to the science of Theology, as to that 
of physics.”34 Princeton theologian Charles Hodge (1797–1878) agreed that 
Protestant theology conformed to the principles of Baconian science, in-
sofar as it consisted in the drawing of generalizations from the assortment 
of facts contained in the Bible. According to Hodge: “The true method of 
theology is  .  .  . the inductive, which assumes that the Bible contains all 
the facts or truths which form the contents of theology, just as the facts of 
nature are the contents of the natural sciences.” Hodge’s contention that 
the inductive method should be applied to the content of scripture was 
surprisingly common among evangelical writers. In his Organon of Scrip‑
ture (1860), J. S. Lamar urged the application of Baconian methods to the 
text of the Bible. What Protestant exegetes desperately needed, in Lamar’s 
view, was a method that gave a “scientific character” to biblical interpre-
tation. Lamar insisted that there was nothing particularly novel about 
his approach: it “merely adopts, and applies to the Scriptures, a method 
which has been satisfactorily tried in other departments of study.”35 That 
method he associated primarily with Bacon, but also with John Herschel 
and J. S. Mill. This enthusiasm for Baconianism was not a solely American 
fad. Joseph Angus, principal of Regent’s Park Baptist College during the 
1860s, held that the whole of theology was an inductive science consisting 
of generalizations drawn from the facts of scripture. The methods of the-
ology, he suggested, were directly analogous to those set out by Bacon.36

Many Protestants closely associated Baconian methods with their own 
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theological allegiances, so much so that one commentator has spoken 
of the “beatification of Bacon” by theological conservatives during this 
period.37 Presbyterian philosopher Samuel Tyler contended that “Protes-
tant Christianity and Baconian philosophy originate in the same founda-
tion” (something that Bacon himself had suggested some two hundred 
years earlier). James Marsh agreed that “by most persons they are con-
sidered as necessary parts of the same system.”38 That system was under-
stood as necessarily opposed to more “speculative” approaches that char-
acterized bad science and defective theology. Charles Hodge wrote that “as 
natural science was a chaos until the principle of induction was admitted 
and faithfully carried out, so theology is a jumble of human speculations, 
not worth a straw, when men refuse to apply the same principle to the 
study of the Word of God.”39

The idea of natural theology as an inductive science served to re-
inforce the modern propositionally driven understanding of religion. 
On this understanding, “religion” itself was argued to be the product of 
induction—that is to say, a system of knowledge supported by a particular 
form of reasoning. William Paley had regarded religion as simply another 
“subject of human reasoning,” a “system of divinity . . . founded on moral 
evidence.”40 The business of religion thus called for an ongoing investiga-
tion of the natural order. As Paley explained, the argument was cumula-
tive. While each instance of contrivance was in itself a complete argument 
for divine agency, taken together, all such arguments had a more powerful 
effect than when considered singly.41 Just as the cumulative weight of ob-
servation in the empirical realm was thought to lead to the formulation 
of ever more certain laws of nature, so too, as an anonymous reviewer of 
yet another nineteenth-century work on evidences expressed it, “the evi-
dence of religion is of this cumulative kind.”42

The idea of mental habits was not entirely lost in these discussions. 
William Whewell, hinting at the atheistic tendencies of certain of the 
French natural philosophers, insisted that the inductive mindset, in con-
trast to deductive habits of mind, was predisposed to arrive a theologi-
cal conclusion: “I have already ventured to express an opinion that Induc-
tive Minds, those which have been able to discover Laws of Nature, have 
also commonly been ready to believe in an Intelligent Author of Nature; 
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while Deductive Minds, those which have employed themselves in tracing 
the consequences of Laws discovered by others, have been willing to rest 
in Laws, without looking beyond to an Author of Laws.”43 Whewell went 
so far as to suggest that the success of the inductive method, along with 
the progress of natural knowledge that resulted from it, was in itself evi-
dence of the providential designs of the Deity.44 Whewell even dreamed 
of founding an inductive school that would extend its reach to moral phi-
losophy, political economy, and science.45

Other authors of the Bridgewater Treatises expressed similar views. 
Peter Roget observed: “It is by pursuing the method of philosophical in-
duction, so well explained by Bacon, that the physical sciences, which the 
misdirected efforts of former ages had failed to advance, have, within the 
last two centuries, been carried to a height of perfection which affords 
just grounds for exultation in the achievements of the human intellect.”46 
William Kirby, the “father of entomology,” also paid homage to “the great 
and wonderful genius  .  .  . Lord Veralum [i.e. Francis Bacon], who laid 
the foundation upon which the proud structure of modern philosophy is 
erected.” “For the discovery of physical truth,” Kirby insisted, “we must 
have recourse to induction from experiment and soberly conducted inves-
tigation of physical phenomena.” This sober method of proceeding, which 
in his view would ineluctably lead to a theological conclusion, was to be 
contrasted with the rash speculations of such naturalists as Laplace and 
Lamarck, whose hypothesizing amounted to nothing other than “self wor-
ship . . . self delusion, and the love of hypothesis.”47 Whewell contended 
that one of the lessons to be drawn from the history of science was that 
there was a strong correlation between method, moral character, and out-
comes. Thus Descartes was “rash and cowardly,” his hypothetical method 
presumptuous, and his theories fallacious.48

This identification of two distinct modes of scientific reasoning—the 
inductive (good) and the deductive (not so good)—enabled Whewell to 
account for apparent instances of conflict between religion and knowl-
edge of nature. Such conflict arose when the relevant “science” arose out 
of deductive and speculative methods, and was the product of minds in-
sufficiently shaped by the sober methods of induction. Related to this 
was the fact that speculation divorced from familiarity with the facts was 
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conducive to atheism, which in turn led to social instability. According 
to Edmund Burke’s (1729–97) influential analysis, an unholy alliance of 
atheism and materialism had provided ideological succor for the forces 
of revolution in France.49 A motive for maintaining the synthesis between 
empirical science and natural theology, and for the preaching of properly 
inductive sciences to the working classes, was the hope that they would be 
thereby rendered pious and upright citizens, disinclined to foment rebel-
lion.50 Whewell thus attributed England’s political stability to the power-
ful physico-theological synthesis preached there.51

Later in the century these moral and methodological considerations 
were to play an important role in the controversies generated by the theo-
ries of evolution. Sedgwick wrote in his attack on Robert Chambers’s Ves‑
tiges of the Natural History of Creation (1844)—a best-selling work that ar-
gued for the progressive transmutation of species—of his cherished hope 
“that human knowledge will go on in the right road of sober Inductive 
Truth” and that by beginning with the humble contemplation of “the order 
of nature  .  .  . may rise, step by step, to a more lofty knowledge.”52 Con-
templation of nature was thus a prelude to the consideration of higher 
moral and religious truths. But such contemplation was to be guided by 
inductive logic and not wild speculation. Subsequently a number of Dar-
win’s critics would chide him for having departed from the path of sober 
induction.53

Praise of the Baconian method could extend to the view that induc-
tive habits of mind not only promoted the cause of true science, but also 
provided the basis of proper moral and religious sentiments. As we have 
seen, such views were not uncommon in the seventeenth century, when 
proponents of experimental natural philosophy insisted that its practice 
would induce sound habits of mind.54 Indeed, it was argued that there 
was a strong affinity between experimental science and what was then 
commonly called “experimental religion”—a religion based on experi-
ence and trials. Philosophical theologian Jonathan Edwards (1703–58) ex-
plained: “As that is called experimental philosophy, which brings opinions 
and notions to the test of fact; so is that properly called experimental reli-
gion, which brings religious affections and intentions to the like test.”55 
Likewise, while Paley’s Natural Theology is typically read as an extended 
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inductive argument, he, too, reflected on the way in which the attempt to 
draw together a common pattern from particulars was virtually a form of 
religious meditation:

Now it is by frequent or continued meditation upon a subject, by placing 
a subject in different points of view, by induction of particulars, by variety 
of examples, by applying principles to the solution of phenomena, by 
dwelling upon proofs and consequences, that mental exercise is drawn 
into any particular channel. . . . In a moral view, I shall not, I believe, be 
contradicted when I say, that, if one train of thinking be more desirable 
than another, it is that which regards the phenomena of nature with a 
constant reference to a supreme intelligent Author. To have made this 
ruling, the habitual sentiment of our minds, is to have laid the foundation 
of everything which is religious. The world thenceforth becomes a temple, 
and life itself is one continued act of adoration.56

Other eighteenth-century writers would endorse this understanding. 
Thomas Chalmers, one of the Bridgewater authors, contended that there 
was a “close affinity between the taste for science, and a taste for sacred-
ness.” The systematic study of nature could “make man a more reflective 
and less sensual being.”57 The edifying properties of inductive methods 
thus bring us again to the idea of the natural philosopher as being pos-
sessed of special virtues.

In sum, although the intellectual virtue scientia may have been dis-
pensed with in the seventeenth century, it was still assumed that certain 
habits of mind—closely allied with moral sensibilities—were necessary 
for the correct prosecution of science. The difference now was that the 
speculative and deductive habits of mind associated with scientia were dis-
placed by inductive and experimental dispositions. This meant that some 
systems of natural knowledge—those premised on speculation alone—
had the capacity to stand in opposition to religion. But true scientific rea-
soning, based on induction, could never yield such conflict. In the English 
context, the scientific mindset, almost by definition, was understood to be 
necessarily favorable to religion. More than this, inductive habits of mind 
were thought to shape the character of men of science, equipping them 
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morally for the proper investigation of nature. By the turn of the twentieth 
century, however, searching questions were being asked about the moral 
qualifications of the scientist and whether a scientific mentality was nec-
essarily compatible with religious sensibilities.

The Scientist

In a famous essay, “The Will to Believe,” first delivered in 1896 as a lecture 
to the philosophy clubs of Yale and Brown universities, the American phi-
losopher and psychologist William James (1842–1910) broached the issue 
of the moral basis of science. He observed that science was “absolutely 
impersonal” and indifferent to the moral lives of its exponents. James 
would not be alone in this view. In an equally celebrated 1918 lecture, “Sci-
ence as a Vocation,” sociologist Max Weber followed suit, dismissing the 
claim that science was morally edifying. According the Weber, this lofty 
ideal was a fiction perpetuated by “a few big children in university chairs.” 
For good measure, Weber added that the sciences were also bereft of reli-
gious content: “that science [Wissenschaft] today is irreligious no one will 
doubt even in his innermost being.”58 Science, for James and Weber, was 
a disinterested and agnostic activity that demanded neither special moral 
qualities nor religious commitments of its practitioners.

Assuming that these characterizations are correct—and they are largely 
consistent with the present view of the natural sciences—the obvious 
question to ask is this: what happened to the moral and theological ele-
ments that had once been integral to the study of nature and the person 
of the naturalist? The short answer is that the second half of the nine-
teenth century witnesses the disintegration of the common religious and 
moral context of scientific endeavors, and sees the reconstruction of “sci-
ence” around the principle of a common method and a common identity 
for its practitioners. At the same time, the older moral and theological 
unifying principles are systematically rejected as this new aggregation 
seeks actively to demarcate its new territory and to distinguish itself from 
a range of newly “nonscientific” activities. Modern science, then, emerges 
from a threefold process: first, a new identity—the scientist—is forged 
for its practitioners; second, it is claimed that the sciences share a distinc-
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tive method, one that excludes reference to religious and moral consider-
ations; and, third, following on from this, the character of this new science 
is consolidated by drawing sharp boundaries and positing the existence of 
contrast cases—science and pseudo-science, science and technology, sci-
ence and the humanities and, most important for our purposes, science 
and religion. This last development was accompanied by the construction 
of a mythical past in which the newly crafted boundaries of the disciplines 
assume an ahistorical timelessness, and tales of a perennial conflict be-
tween science and religion are fashioned to reinforce the contemporary 
lines of demarcation.

The emergence of the idea of “the scientist” is familiar territory to his-
torians of science, but it is worth repeating key elements of it here. Writ-
ing in an 1834 review of Mary Sommerville’s On the Connexion of the Physi‑
cal Sciences, William Whewell took the opportunity to rue the centrifugal 
tendencies of the science of nature, complaining that the soil of the natu-
ral sciences was being divided into “infinitely small allotments.” Natural 
science, he declared, was like “a great empire falling to pieces.”59 Whewell 
was by no means alone in his assessment. In 1818, philosopher and Roman-
tic poet Samuel Taylor Coleridge had already complained that “the terms 
system, method, science are mere improprieties of courtesy when applied 
to a mass enlarging by endless oppositions, but without a nerve that oscil-
lates, or a pulse that throbs.”60 “The natural sciences have remained de-
void of mutual connexion,” agreed one reviewer in 1837, before going on 
to suggest that the declining role of philosophy as a unifying principle was 
at least partly to blame.61 These judgments suggest that as the nineteenth 
century progressed, the “common intellectual context” provided by natu-
ral theology was being threatened by an increasing specialization of the 
natural sciences and the narrow focus of many of their practitioners.

Part of the problem, Whewell believed, was “the want of any name by 
which we can designate the students of the knowledge of the material world 
collectively.”62 In an attempt to remedy this deficiency, he coined the term 
“scientist,” which, of a range of suggested alternatives—“philosophers,” 
“savans,” “nature poker,” “nature peeper”—he thought the most dignified. 
Not all agreed with Whewell’s choice, it must be said, and while he had 
sought some lofty analogy with the term “artist,” for others the term was 
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redolent of “dentist,” one engaged in the paid performance of an unpleas-
ant profession. The suspicion that the word had originated in America, 
although untrue, also counted against its adoption. Alexander Ellis, fellow 
of the Royal Society and president of the philological society, pompously 
declared “scientist” to be “an American barbarous trisyllable.”63 Indeed, it 
was true that across the Atlantic the term had received a warmer welcome. 
Perhaps what ensured its eventual triumph in England was the difficulty 
in pronouncing the term that was its chief rival—“physicist.”

The adoption of this label was facilitated by the appearance of new 
bodies for scientists, and by the increasing professionalization of exist-
ing ones. The British Association for the Advancement of Science was 
established in 1831 and sought “to give a stronger impulse and a more 
systematic direction to scientific inquiry.” One of its chief aims was to 
counter the effects of increasing specialization by seeing what light the 
various sciences were “capable of mutually reflecting upon each other.”64 
The Royal Society, whose fellowship had been dominated by gentleman 

Figure 9. Percentage of English books containing the term “scientist,” 1800–2000.
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amateurs, tightened its membership rules in 1847, seeking to ensure that 
those elected had genuine scientific interests and accomplishments. One 
prominent feature of the changing membership profile of these organiza-
tions was the decreasing proportion of Anglican divines in both executive 
positions and in the rank and file. In the wake of the reform of the Royal 
Society’s membership rules, the fifty years from 1849 to 1899 saw an abso-
lute reduction in members, but more significantly, an overall decrease in 
the participation of Anglican clergymen from 9.7 percent to 3.1 percent 
(see figure 10).

A similar pattern of clergy involvement may be seen in the British As-
sociation. In the period 1831–65, nine clergymen acted in the role of presi-
dent; over the next thirty-five years, 1866–1900, no clergyman held that 
office. During the earlier period, forty-one clergymen presided over indi-
vidual sections of the association; in the latter period, only three did so. 
Declining participation of the clergy is also evident in the informal local 
societies of natural history, although the trend tends to occur much later. 
In 1909, the Lincolnshire Naturalists had ninety-seven members, of whom 
20 percent were clergymen. By 1940 this representation had been reduced 
to 3.3 percent.65

Diminishing clerical membership in scientific societies was one of the 
consequences of a growing specialization and professionalization of the 
sciences. But it was also partly the outcome of a deliberate attempt to re-
duce clerical influence on the political machinery of scientific organiza-
tions. This was the explicit mission of Thomas Henry Huxley and his col-
leagues in the “X-club”—a group not inaccurately described as a kind of 
“masonic Darwinian Lodge.”66 Formed in 1864, the club’s membership was 
united by a “devotion to science, pure and free untrammelled by religious 
dogmas.”67 The group met almost monthly for a thirty-year period, and 
one of their goals was to establish a secular network that would serve as 
an alternative to the clerically dominated scientific hierarchy. Members 
were politically active, successfully contriving to alter the election rules 
of the Royal Society to have their allies elected and extending their influ-
ence even to the position of the presidency. In a major coup, they managed 
to have Darwin awarded the society’s most prestigious prize, the Copley 
Medal, despite determined opposition and an extremely close vote.68 
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These individuals also sought with an evangelical fervor to establish a sci-
entific status for natural history, to rid the discipline of women, amateurs, 
and parsons, and to place a secular science into the center of cultural life 
in Victorian England.69

The professionalization of science necessarily brought with it a re-

Figure 10. Membership of the Royal Society, 1849–99.
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appraisal of the moral and religious qualifications thought to be essential 
to the investigator of nature. Francis Galton, whose English Men of Science 
(1874) sought to investigate the personality of scientists and determine 
the roles played by heredity and environment in their development, con-
cluded that the offices of priest and scientist were incompatible. Relying 
upon his analysis to add to the polemic of the scientific professionaliz-
ers, he observed that “the sons of clergymen rarely take a lead in science” 
and that “the pursuit of science is uncongenial to the priestly character.” 
The justification for this claim lay in Galton’s observations of the declin-
ing participation of the clergy in scientific activities. He contended that 
of the 660 council posts in scientific societies from 1850 to 1870, only 
sixteen (2.4 percent) had been occupied by clergyman, mostly astrono-
mers, mathematicians, and physicists with “not a single biologist among 
them.”70 As for his assertions about the incompatibility of “the priestly 
character” and scientific endeavor, these represent a remarkable rever-
sal of the standard assumptions of the previous generation of men of sci-
ence, many of whom regarded piety as an almost essential prerequisite 
for facility in the study of nature. This view of the scientific vocation is 
as remote as it could be from the idea of “priests of nature,” advocated by 
Robert Boyle and a number of his contemporaries (although Galton and 
Huxley continued to use such terms as “scientific priesthood,” “professo-
rial episcopate,” and “church scientific” for their scientific fraternities). 
More significantly, it represents a clear breach with the cherished assump-
tions of influential commentators on science, such as William Whewell, 
and a decisive step in the direction of the amoral scientific persona de-
scribed by William James and Max Weber.

Science and Its Methods

The changing character of those engaged in scientific endeavors was 
matched by a new nomenclature for their endeavors. The most conspicu-
ous marker of this change was the replacement of “natural philosophy” by 
“natural science.” In 1800 few had spoken of the “natural sciences” but by 
1880, this expression had overtaken the traditional label “natural philoso-
phy.” The persistence of “natural philosophy” in the twentieth century is 
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owing largely to historical references to a past practice (see figure 11). As 
should now be apparent, this was not simply the substitution of one term 
by another, but involved the jettisoning of a range of personal qualities 
relating to the conduct of philosophy and the living of the philosophical 
life. It is noteworthy that Whewell had actually considered the generic 
term “philosopher” as an alternative to “scientist,” but had dismissed it 
as “too lofty.” In any case, as can be seen from William Ward’s subsequent 
and more restrictive definition of science, “philosopher” was no longer an 
appropriate label, given that theological and metaphysical concerns now 
lay beyond its disciplinary boundaries.

Natural history suffered a similar fate to natural philosophy, with the 
relatively novel “biology” coming to stand in for a more “scientific” study 
of life. The term “biology” appears at around the turn of the eighteenth 

Figure 11. Relative frequency of the terms “natural philosophy” and “natural sciences” 
in English books, 1800–1910.
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century. In the very first English occurrence of the term in 1799 we en-
counter the physician Thomas Beddoes declaring that “biology”—the doc-
trine of living systems—is “the foundation of ethics and pneumatology.” 
(By “pneumatology” he probably means the science of the human mind, 
although more generally this referred to the study of spirits and spiritual 
beings.) Beddoes maintained that such knowledge was a necessary pre-
requisite to “progress in genuine morality.”71 Initially, biology retained 
some of the moral connotations of the natural history it was destined to 
replace, but these gradually ebbed away as biology was incorporated into 
the new rubric of science. Other early references to “biology” are transla-
tions of “biologie,” a term used by both Jean-Baptiste Lamarck in Hydro‑
géologie (1802) and Gottfried Reinhold Treviranus in Biologie oder Philoso‑
phie der lebenden Natur (1802) (see figure 12).72 The association of the term 
with Lamarck (who was widely regarded as exemplifying an impious and 
overly speculative approach to nature) was something of an obstacle to its 
early adoption, but by mid-century Whewell could observe that the word 
“has of late become not uncommon, among good writers.”73
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Biology came to be thought of as a more scientific approach to the natu-
ral world for a number of reasons. First, as the name suggests, natural 
history entailed a “historical” approach to the study of living things, with 
descriptions of organisms bearing some comparison to descriptions of 
human deeds in the discipline of civil history. In the early modern period, 
there were understood to be two branches of history—natural and civil—
and both had been given a didactic, moral function. In other words, the 
record of human deeds and the descriptions of living things had an ex-
emplary function, and this was carried over into the physico-theology of 
the eighteenth century. The adoption of the new term “biology” brought 
with it the opportunity to divest the study of nature of these lingering, but 
nonetheless persistent, exemplary elements.

Two further reasons for the scientific status of biology were to do 
with the identity of its practitioners and the site of their activities. Those 
strongly committed to the scientific study of nature could now identify 
themselves as “biologists.” This came to be regarded as a much more 
serious occupation than that of “naturalist.” T. H. Huxley explained that 
“the word ‘naturalist’ unfortunately includes a far lower order of men 
than chemist, physicist, or mathematician  .  .  . every fool who can make 
bad species and worse genera is a ‘Naturalist.’” For Huxley, the problem 
with naturalists was that they were insufficiently scientific and that any-
one could call himself or herself a naturalist.74 Furthermore, the growth 
of experimental biology brought with it a new venue for the biological 
research—the laboratory. And whereas the natural world had been avail-
able to all, the restricted nature of laboratory access necessarily meant 
that amateurs were excluded from making contributions to the new and 
increasingly specialized experimental biology.75

When we consider the fate of these two terms, “natural history” and its 
twin “natural philosophy,” it is worth recalling that they bear, in their very 
nomenclature, genealogical connections to the humanistic disciplines of 
philosophy and history. The gradual replacement of these two terms by a 
generic “science” and the host of subdisciplinary specializations that in-
cluded “biology” represents a significant severing of ties with the humani-
ties and the ominous bifurcation of Western intellectual life into what 
C. P. Snow, in the 1950s, would famously designate “the two cultures.”
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If the invention of the word “scientist” helped mark out science as a 
distinctive and unified activity, an equally important mechanism for lend-
ing coherence to “science” was the idea of the scientific method. At first 
sight, it may seem that “the inductive method” would serve the purpose 
of giving a methodological unity to the new notion of the natural sciences. 
But one problem with invoking induction as a unifying method was that 
it was insufficiently exclusionary. The inductive method, as we have seen, 
was widely claimed to characterize the methods of theology, both natural 
and revealed. Some argued that ethics, too, stood on an inductive founda-
tion. The idea of a science that excluded the philosophical and theologi-
cal required recourse to a more narrow understanding of “the scientific 
method” that could unite the increasingly specialized natural or physical 
sciences, while at the same time excluding the theological and the meta-
physical.

In keeping with the indiscriminate uses of the term “science” in the 
first half of the nineteenth century, talk of a scientific method had ini-
tially meant simply a systematic plan of attack that could be applied to any 
number of activities, from physiology to fishing. But from the 1870s on-
ward we see a growing number of references to the scientific method that 
is far more restricted in application, and is associated with the practices 
of the new profession of the scientist (see figure 13). These more techni-
cal usages replace not only generic understandings of a scientific method, 
that were applicable to virtually any activity, but also stand in for once 
common references to the Baconian method, or Baconian induction. In 
his 1874 Principles of Science: A Treatise on Logic and the Scientific Method, 
the economist and philosopher William Stanley Jevons thus took against 
the purely empirical methods of Bacon, offering an account of the scien-
tific method that sought to capture the methods actually employed by 
Newton, Huygens, and Faraday.76 In a further indication that the tide was 
turning against Baconian inductivism, the 1875 edition of the Encyclopae‑
dia Britannica came out against a purely inductive approach to science:

The inductive formation of axioms by a gradually ascending scale is a 
route which no science ever followed, and by which no science could ever 
make progress. The true scientific procedure is by hypothesis followed up 



	 Professing Science	 169

and tested by verification; the most powerful instrument is the deductive 
method, which Bacon can hardly be said to have recognised.77

No longer did nineteenth-century experimentalists catalog observations 
in the hope that a natural pattern would emerge unbidden; rather, they 
specifically sought phenomena relevant to a hypothesis and designed ex-
periments with a view to deciding between competing theories.78 These 
changes in turn reflect a new conception of the sciences. The sciences of 
nature did not entail the humble accumulation of data in the hope that 
nature would reveal its secrets. Rather, order is imposed by the human ob-
server. Science becomes fundamentally a human activity, and the major 
player is the scientist. Prior to this, nature itself was the focus, and the 
chief player, albeit one who transcended physical phenomena, was God. 
Now the wonders of nature became the wonders of science, understood 
as the product of scientists’ rigorous application of the scientific method.

While there was an explicit attempt to establish the exclusivity of sci-
ence, at the same time claims were made for the wide applicability of its 
methods. Thomas Henry Huxley thus reported in 1871 that “all men of 

Figure 13. “Scientific method” in English books, 1800–2000.
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science would more or less pin their faith” on the proposition that “the 
scientific method was the only method by which truth could be ascer-
tained.” This, he suggested, was a necessary implication of the idea of the 
ultimate unity of truth, for “unless anyone was prepared to maintain that 
there were two different sorts of truth and two different kinds of Logic, 
then it was inevitable that what they called the scientific method must 
extend itself to all forms of enquiry.”79 The scientific method, thus under-
stood, entails the view that underlying the various scientific disciplines 
there is a single unified and generic “science,” and that this science offers 
us a unique and privileged access to truth.

The appearance of the scientific method, along with the loss of the ter-
minology of “natural philosophy,” also marks the final stage of the evacua-
tion of personal moral qualities from the persona of the man of science. 
Taking stock of the common view “that scientists are recruited from the 
ranks of those who exhibit an unusual degree of moral integrity,” soci-
ologist Robert K. Merton could find no satisfactory evidence to support 
it. Rather, he concluded, any putative personal virtues are a function of a 
“distinctive pattern of institutional control.” It is not the moral qualities 
of its practitioners that imbue science with its particular ethos, but rather 
the institutional conventions of science, embodied in what are thought to 
be its distinctive methods.80

Together, then, the creation of a special professional identity (the sci-
entist), the specification of a distinguishing set of methods (the scientific 
method), and the replacement of a traditional nomenclature (natural phi-
losophy and natural history), signal the distillation of modern science out 
of a range of social practices in which it had been embedded. This coales-
cence of science in the late nineteenth century makes possible for the first 
time a relationship of science with religion, which had itself undergone 
a similar process of disembedding some centuries before. These develop-
ments make it possible to speak about science and religion as if they were 
two independent things that had a real existence in the world.
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Boundary Work and Myth Making

When did people first begin to speak about science and religion, using 
that precise terminology? As should now be apparent, this could not have 
been before the nineteenth century. When we consult written works for 
actual occurrences of the conjunction “science and religion” or “religion 
and science” in English publications, that is exactly what we discover (see 
figure 14).81 Admittedly, some of these usages—and particularly those in 
the first half of the nineteenth century—reflect the much broader under-
standings of “science” that we have already considered. In Nicholas Wise-
man’s Lectures on the Connexion between Science and Revealed Religion 
(1836) the “sciences” in question are philology, physiology, geology, chro-
nology, archaeology, and biblical criticism.82 Wiseman’s volume is really 
not about “science and religion” in any sense that would be recognizable 
now. From the middle decades of the century, however, discussions of sci-
ence and religion begin to take on a familiar complexion. With increas-

Figure 14. Percentage of English books containing the expression “science and 
religion,” 1780–2000. The pattern for “religion and science” is virtually identical, 
although overall the former expression is significantly more common.
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ing frequency, moreover, the relationship is described as one of conflict. 
Furthermore, when historical perspectives are introduced, the assump-
tion is that religion and science are long-standing features of Western 
society and that the progressive course of history can be understood in 
terms of their perennial and conflicted relationship. The emergence of the 
modern notion of science was thus accompanied by a distorting projection 
back in time of this recently emerged conception. This amounted to the 
construction of a history that served the purposes of reinforcing recently 
emerged boundaries.

This story of the invention of the “conflict myth” is now a commonplace 
among historians of science, but it is a story that bears retelling. Two of 
the chief architects of the myth were John William Draper (1811–82) and 
Andrew Dickson White (1832–1918). Draper was an American chemist and 
amateur historian who in 1875 produced the seminal History of the Con‑
flict between Religion and Science. White, the inaugural president of Cornell 
University, followed up with a two-volume History of the Warfare of Sci‑
ence with Theology in Christendom (1897). Between them, Draper and White 
cataloged or constructed most of the now prevalent myths about the puta-
tively pernicious influence of religion on science—medieval Christianity 
was inhospitable to science, the church banned human dissection, Pope 
Callixtus III had excommunicated Halley’s comet, ancient and medieval 
thinkers believed in a flat earth, heliocentrism was resisted because it de-
moted humans from the center of the cosmos, Galileo was tortured and 
imprisoned by the Inquisition, the church opposed vaccination and anes-
thesia, Darwin’s Origin was met with universal resistance from religious 
quarters, and so on.83

A significant number of these episodes are sheer fabrications—the flat 
earth myth being perhaps the most egregious example. Others have an 
undeniable historical foundation, but are constructed in ways that would 
have utterly perplexed the original actors. There is no doubt, for instance, 
that Galileo was tried by the Inquisition and forced to recant the Coper-
nican hypothesis. But to cite this as an instance of science-religion con-
flict is to misconstrue the context. For a start, the Catholic Church en-
dorsed the scientific consensus of the period, which, on the basis of the 
available evidence, held that the earth was stationary in the middle of the 
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cosmos. To this extent it might be better to characterize the episode as 
a conflict within science (or, more strictly, within astronomy and natural 
philosophy) rather than between science and religion. Second, the first 
use of the Galileo affair for propaganda purposes was by Protestants seek-
ing to discredit Catholics, so that it was initially given a role in conflicts 
within religion. Related to this is the fact that the Copernican hypothesis 
had first been postulated some eighty years before the trial of Galileo, and 
hence the context of the Protestant Reformation is a key to understand-
ing why the papacy took steps at this particular time. Finally, even if it 
could be constructed as a science-religion conflict, the condemnation of 
Galileo was not typical of the Catholic Church’s attitude toward the study 
of nature, since at the time the church was the single most prominent sup-
porter of astronomical research.

But these are myths not only because they are historically dubious, but 
also because they fulfill a traditional function of myth—that of validat-
ing a particular view of reality and a set of social practices. This accounts 
for the persistence of these myths in spite of the best efforts of histori-
ans of science. At the same time, the myths also serve to reinforce the 
boundaries of religion, which has a negative role to play in shoring up the 
identity of modern science. It is significant, then, that both Draper and 
White insisted that science and religion were enduring and opposed fea-
tures of Western history and of styles of thinking. “The history of science,” 
Draper tells us, “is a narrative of the conflict of two contending powers.” 
White spoke in similar terms of “a conflict between two epochs in the evo-
lution of human thought—the theological and the scientific.”84 For Draper 
and White, the lack of an inherent unifying principle among the sciences 
is compensated for by the promotion of a kind of negative definition, in 
which science is understood by what it is not, or by what it is in opposition 
to—in this case, religion. This is akin to the old ploy of uniting a fractious 
nation by focusing attention on an external enemy. Just as the perpetual 
warfare waged by the fictional state Oceania in George Orwell’s 1984 was 
crucial to that state’s integrity, so the fictional historical warfare waged 
between science and religion served the contemporary need of consoli-
dating the new boundaries of science and promoting internal cohesion.

The warfare metaphor was reinforced with another cherished 
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nineteenth-century notion—the idea of historical progress. On one com-
mon understanding of cultural evolution, religion represents a primitive 
phase of human development that is destined to be replaced by a more sci-
entifically enlightened age. Draper, for example, contended that the state 
of Europe at the close of the Middle Ages offered an instructive example 
of the contributions of Catholic Christianity to the progress of human wel-
fare; America, at the end of the nineteenth, exemplified the benefits of sci-
ence.85 The progress of human history toward the scientific age paralleled 
a similar story of progress in the organic realm: “From point to point in 
this vast progression there has been a gradual, a definite, a continuous un-
folding, a resistless order of evolution. . . . By degrees, one species after an-
other in succession more and more perfect arises, until, after many ages, a 
culmination is reached.”86 Again, then, “science” takes on a metaphysical 
significance far greater and more coherent than the disparate specialized 
practices from which it had been aggregated. It now becomes the telos or 
goal toward which society naturally progressed.

White’s idea that science and theology represent two epochs of human 
thought also bears the unmistakable impress of the historicist vision pro-
pounded by the positivist philosopher Auguste Comte. As noted earlier, in 
his six-volume Course on Positive Philosophy (1830–42) Comte argued that 
the present age was witness to humanity’s transition from the “metaphysi-
cal stage” to the higher “positive” or scientific level of development.87 The-
ology, for its part, had preceded the metaphysical phase, and thus repre-
sented the most primitive form of cultural development. Such schemes 
of progress were to become commonplace in the late nineteenth century. 
In one of the seminal works of modern anthropology, The Golden Bough 
(1890), J. G. Frazer laid out a scheme of historical development in which 
the human race progresses from magic, through religion, to science.

While the conviction that a scientific age would necessarily follow 
a religious one might seem at odds with the image of an ongoing con-
flict, it was typically assumed that earlier episodes of conflict were trig-
gered by exceptional individuals who had been born ahead of their time 
and who struggled against the forces of ignorance and superstition. Now 
their time had come. In the closing lines of his book Draper confronted 
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his readers with a stark choice: “The time approaches when men must 
take their choice between quiescent, immobile faith and ever-advancing 
Science—faith, with its mediaeval consolations, Science, which is inces-
santly scattering its material blessings in the pathway of life, elevating 
the lot of man in the world, and unifying the human race. Its triumphs 
are solid and enduring.” “Religion,” he concludes, “must relinquish that 
imperious, that domineering position which she has so long maintained 
against Science.”88 And so it was that the nineteenth century oversaw a 
transfer of social prestige and power from religion to science. As historian 
(and member of the London Positivist Society) A. W. Benn observed of his 
own generation, “a great part of the reverence once given to priests and to 
their stories of an unseen universe has been transferred to the astronomer, 
the geologist, the physician, and the engineer.”89

Diplomatic Relations?

The coalescing of the category “science” made possible the modern re-
lationship between science and religion and the way in which the bound-
aries are presently understood delimits the range of their possible inter-
actions. A common typology of science-religion relations sets out four 
such possibilities: conflict, independence, dialogue, and integration. This 
classification was first developed by Ian Barbour, a pioneer of the science-
and-religion field, and while it is not uncontested, it remains highly in-
fluential.90 As should by now be apparent, the “integration” category is 
one that applies almost exclusively to the pre-nineteenth-century period, 
when natural philosophy and natural history were closely integrated with 
natural theology. In a sense, then, this category does not refer to a mode 
of relations between science and religion at all, because to the extent that 
science has this intimate relationship with religion, it is not recognizably 
modern science. This relates to the general claim that I have been making 
throughout this book, that if we attempt a rigid application of our mod-
ern categories to the past, we are bound to arrive at a distorted picture. 
Turning to the present, what makes each of the remaining modes of re-
lationship possible, along with the variety of standpoints within them, is 
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the fact that neither category consistently picks out some discrete feature 
of the world. To put it another way, these labels do not identify anything 
resembling a natural kind.

When we consider what this means within the modern categories them-
selves, there is a telling difference between what follows for “religion” and 
what follows for “science.” In the case of the former, the idea of a generic 
religion, of which the world religions are specific instances, gave rise to 
the problem of religious pluralism. Here, the idea is that because the world 
religions all make competing truth claims, at most only one can be true. 
But this conundrum is largely an artifact of the category: first, because of 
the historical development in which true religion comes to be understood 
in propositional terms; second, on account of the forced enlistment of the 
so-called world religions into this Western category. When we reflect on 
Augustine’s rather different understanding of “true religion,” or on Ficino’s 
idea of “true Christian religion,” we get a clear sense of what difference it 
makes to think in terms of the modern category.

As for science, while the process of reification is similar in some re-
spects to that of religion, the differences are equally important. The mod-
ern construction of “science” was less an unintended consequence of 
other historical developments, and more an intentional project. As a con-
sequence of this, the parties to the aggregation were typically willing and 
enthusiastic participants. While the category “religion” has a tendency to 
generate false tensions, the category “science” has the opposite effect, pro-
ducing an artificial unity. The advantage of bringing together natural his-
tory and natural philosophy under the banner of “science” was that natural 
history (or biology, as it was to become) was able to lay claim to the best 
features of the practices of natural philosophy, and vice versa. This led to 
a consolidation of their respective strengths, resulting from a sharing of 
the more successful cognitive features of each of the constituent practices 
that went into the new “science.” The mathematical rigor of the physical 
sciences thus combined with the matter-of-fact “historical” claims of the 
biological and geological sciences to give modern science an unassailable 
epistemic status. At the same time, the impressive technological achieve-
ments associated with the sciences (what Aristotle would have called the 
“productive” sciences) could be harnessed to lend authority to more ambi-
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tious theoretical claims about the world (what for Aristotle was the more 
elevated sphere of natural philosophy).

The present cognitive authority of science thus rests on a subtle con-
flation of the diverse goals of its once distinct constituents: the construc-
tion of empirically adequate models (mathematical astronomy), the pro-
duction of useful technologies (arts or productive sciences), detailed 
descriptions of the natural world (natural history), and the provision of 
true causal accounts of the operations of nature (natural philosophy). 
The seventeenth century provided a necessary first step for the eventual 
consolidation of modern science, because it sought to unify mathemati-
cal astronomy (which offered empirically adequate models) and natural 
philosophy (which sought a single, true, causal account). The nineteenth-
century construction of science completed the process by bringing about 
a unification of natural history and natural philosophy, while at the same 
time harnessing the practical benefits offered by technology to lend addi-
tional weight to its authority.

Turning to relations between science and religion, the various alterna-
tives of conflict, independence, and dialogue arise out of the fact that both 
are considered to be predominantly concerned with knowledge. As a con-
sequence, attention is focused either on the propositional content of the 
two enterprises or on the methods or modes of knowledge that generate 
those propositions. Whether the relations between science and religion, 
thus construed, are positive or negative depends to some degree on how 
the present boundaries of the categories are understood, and on the extent 
to which vestiges of their pre-nineteenth-century boundaries intrude into 
their present self-understandings.

A superficial analysis might seem to suggest that the most conspicu-
ous contemporary conflict between science and religion—that between 
“creationists” and evolutionists—arises, on the one hand, out of an im-
proper attempt on the part of religiously motivated antievolutionists to 
claim what is properly the territory of science and, on the other, out of an 
overreaction on the part of some spokesmen for science, who condemn all 
of religion on account of the infelicities of “scientific creationists.” Here 
the role played by the categories themselves is clear, since the part (cre-
ationism/evolution theory) is taken for the whole (religion/science). But 
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the evolution wars can conceal a more fundamental source of conflict, in 
which both science and religion compete for the more important territory 
that was once shared as part of the “common context”—when science is 
understood as having moral or religious implications and religion, con-
versely, as having scientific implications.

In some of its more popular guises, science is presented as possess-
ing the philosophical or religious gravitas that had characterized natu-
ral philosophy and natural theology. Once, the cosmos had been a source 
of meaning and value. Now, following the consolidation of evolution-
ary theory in the first half of the twentieth century, it is nature viewed 
through an evolutionary lens that is most often conscripted for this role. 
Hints of these ambitions were already evident in the portentous closing 
lines of Darwin’s Origin:

There is grandeur in this view of life, with its several powers, having 
been originally breathed by the Creator into a few forms or into one; and 
that, whilst this planet has gone cycling on according to the fixed law of 
gravity, from so simple a beginning endless forms most beautiful and 
most wonderful have been, and are being, evolved.91

Acutely conscious of the intimate connection between nature and the 
moral order, Darwin had sought to replicate in his own narrative the kinds 
of moral and religious sentiments that were associated with natural his-
tory.

In the twenty-first century, attempts to imbue science with quasi-
religious significance play little role in routine scientific activities, but 
are common in some influential popular presentations of science, par-
ticularly among those who seek to promote the image of an essential an-
tagonism between science and religion. Harvard biologist E. O. Wilson 
maintains that scientific materialism “presents the human mind with an 
alternative mythology that until now has always point for point in zones 
of conflict, defeated traditional religion.” Wilson goes on to say that the 
story of evolution—or, the “evolutionary epic” as he calls it—“is prob-
ably the best myth we will ever have.”92 Advocates of the new discipline 
of “big history,” which seeks to unite the vast and disparate scales of cos-
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mological, geological, and historical time, speak similarly of the epic of 
evolution and of a modern creation myth.93 At times, these narratives are 
interwoven with the kind of moralizing homilies that had once charac-
terized works of natural history. Wilson explains that science, after a long 
and arduous journey, was finally able to provide an alternative account 
of “man’s place in the universe,” relying upon “the scientific method.” Of 
the sciences, it is biology that has become “foremost in relevance to the 
central questions of philosophy, aiming to explain the nature of mind and 
reality and the meaning of life.” The moral imperative to which biology di-
rects us is “stewardship of life.”94 This idea that science somehow directs 
us toward an environmental ethic has become commonplace. The Ameri-
can philosopher Loyal D. Rue thus agrees with Wilson that the epic of evo-
lution produces “a new wisdom tradition that couples an evolutionary 
cosmology to an ecocentric morality.”95 Most recently, the “new atheists” 
have further advanced these general claims, arguing that the biological 
sciences provide the ultimate guide to life’s most profound questions. Sam 
Harris has boldly insisted that questions “about meaning, morality, and 
life’s larger purpose” are ultimately questions that science, and not reli-
gion, can answer. Science, he informs us, “will gradually encompass life’s 
deepest questions.” Richard Dawkins similarly claims that whereas the-
ology had once provided the wrong answers to questions about the mean-
ing of life, “the right answers now come from evolutionary science.”96

Such popular accounts of science not only assume the social functions 
of myth with their attendant moral imperatives, but some also propound 
their own ersatz eschatologies (scenarios describing the end of the world). 
These typically amount to one of two not altogether compatible futures—
one, a rather dismal dystopia; the other, a kind of brave new world in which 
religion will have withered away and scientific technology will have alle-
viated the manifold inconveniences of mortal existence. The more sober-
ing scenario is proffered by the distinguished cosmologist Martin Rees 
who warns in Our Final Century: Will the Human Race Survive the Twenty-
First Century (2003) of a variety of potential catastrophes that await the 
human race. E. O. Wilson speaks in similar terms of an impending envi-
ronmental crisis. These scenarios, like the epic of evolution, feed into the 
moral program, for they demand of us repentance and contrition. Other 



180	 Chapter Six

spokesmen for science seem more sanguine about the future. In his anti-
religious manifesto, God Is Not Great (2007) British-American journalist 
Christopher Hitchens predicted that “we can consciously look forward to 
the further evolution of our poor brains, and to stupendous advances in 
medicine and life extension, derived from work on our elementary stem 
cells and umbilical-cord blood cells.”97 Fellow traveler Richard Dawkins 
believes that technological innovation will necessarily be accompanied by 
moral progress, on account of “a changing moral zeitgeist.” Based on an 
assessment of our present moral superiority—morally speaking “we are 
way ahead of our counterparts in the Middle Ages, or in the time of Abra-
ham, or even as recently as the 1920s”—we can reason that things will be 
even better in the future. Thus, “over the longer timescale the progressive 
trend is unmistakable and it will continue.”98 Subsequent generations will 
thus achieve their moral superiority not by working hard at the cultivation 
of the virtues, nor by struggling against their own inclinations in order to 
adhere to some rule or principle, but simply by being born late in history 
in a scientifically enlightened age. Most recently, the cognitive scientist 
and popular science writer Steven Pinker has suggested that violence and 
warfare are decreasing, and that we live in the most peaceful age of all 
time. This is attributed partly to “a worldview that we can call Enlighten‑
ment Humanism.”99 Rather than informing moral action, these more uto-
pian scenarios provide reassurance that science will bring in its train a 
range of material and moral goods.

At one level, these relatively “thin” scientific stories might be thought 
of as bearing the effete vestiges of the morally robust cosmological tradi-
tions of antiquity and the Middle Ages. At another level, they also point to 
the continuing need for science to have a unifying narrative—some kind 
of moral or aesthetic vision to promote its relevance to the public. Natural 
theology had fulfilled these functions for its predecessors, natural history 
and natural philosophy. But from the late nineteenth century onward, it 
was a kind of negative version of religion that came for many to take the 
place of natural theology. The otherwise puzzling antireligious rhetoric of 
some contemporary scientific popularizers is thus to be understood as a 
kind of inversion of a long-standing historical relationship that bound the 
study of nature to deeper moral and religious concerns.
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If we were to ask, in light of all this, how modern science got into the 
truth and goodness business, we could say that this was a legacy of its 
roots in natural philosophy and natural history, which from ancient times 
had been concerned with these elevated matters. These latent features of 
the project of modern science are often obscured by a more recent inheri-
tance from the early modern period in the form of an emphasis on ma-
terial utility. But the usefulness of science and its claims to authority in 
the realms of knowledge and morality are intimately connected. In the 
seventeenth and eighteenth centuries, as we have seen, there was con-
siderable resistance to the shift of focus of natural philosophy away from 
the contemplation of truth and toward the provision of human comforts. 
At this time, the practical applications promised by the new science were 
not self-evident goods that were capable of providing a justification for the 
novel scientific approaches. As a newly postulated goal of natural philoso-
phy, material usefulness required a further justification that was found 
in the larger moral and theological framework provided by the Christian 
story. Utility was aligned with charity, and prospective advances in human 
welfare with a providential plan of history.

When we consider the contemporary relation between the instrumen-
tality of the sciences and their claims on truth we see the reverse of this 
pattern of justification. It is the utility of science—the fact it yields practi-
cal outcomes and useful technologies—that now provides the basis of its 
ambitious claims to give us access to a true picture of the world. Science is 
true, we are repeatedly told, because it works. There is, of course, a subtle 
slight-of-hand involved in this line of justification, and one that becomes 
apparent as soon as we consider how many scientific theories and models 
that have yielded true predictions, practical outcomes, or useful technolo-
gies have nonetheless been superseded: Ptolemaic astronomy provided 
perfectly acceptable predictions of the positions of the heavenly bodies; 
Newtonian physics still works well enough for much of terrestrial me-
chanics; James Clerk Maxwell’s theory of the ether provided the theoreti-
cal basis for the transmission of radio waves. Yet all of these theories have 
been overtaken—not just incrementally modified and refined, but over-
taken in revolutionary ways. The history of science is a graveyard of theo-
ries that “worked” but have since been replaced. This conflation of truth 
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and utility is an artifact of the manner in which “science” was aggregated 
from a range of different activities over the course of the modern period.100

The irony in all of this is that it was the formation of the modern notion 
of religion that made possible the ceding of this territory to science. The 
capacity of natural philosophy to provide rational support for the propo-
sitions that comprised “the Christian religion” lent it social legitimacy at 
a crucial historical moment. The simultaneous investment of utilitarian 
outcomes with moral and eschatological significance similarly made it 
possible for justifications of scientific activity to be couched in terms of 
its practical utility, and these continue to represent the chief grounds for 
ongoing investment in science.



183

[   E P I L O G U E  ]

We feel that even if all possible scientific questions be answered, 

the problems of life have still not been touched at all.

—Ludwig Wittgenstein, Tractatus 6.52

The rise of the West is, quite simply, the pre-eminent historical 

phenomenon of the second half of the second millennium after 

Christ. . . . It is only by identifying the true causes of Western 

ascendancy that we can hope to estimate with any degree of 

accuracy the imminence of our decline and fall.

—Niall Ferguson, Civilization: The West and the Rest1

Science has not only progressively reduced the competence of 

philosophy, but it has also attempted to suppress it altogether and 

to replace it by its own claim to universality.

—Nikolai Berdyaev, Slavery and Freedom2

The Austrian-British philosopher Ludwig Wittgenstein (1889–1951) is well 
known for having proposed that certain philosophical problems arise out 
of the language in which they are couched, and that these problems dis-
appear once we have untangled the logical knots in our language. On a 
partial analogy with this approach, my suggestion in this book has been 
that at least some of our contemporary quandaries to do with competing 
religious truth claims and conflicts between scientific and religious doc-
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trines arise out of the way in which we presently deploy the terms “reli-
gion” and “science,” and that the history of the way in which these terms 
came to take on their present meanings will help us see them in a new 
light. However, I do not think in this case that understanding the history 
will make conflict between science and religion simply disappear—largely 
because the respective concepts are so firmly entrenched in our vocabu-
lary that they cannot easily be dispensed with. That said, it is probably 
worth giving some thought to the ways in which uncritical use of the re-
spective terms is likely to be conducive to a fostering of either unnecessary 
conflict or the construction of false tensions. Equally important, uncritical 
deployment of these categories can also lead to the false impressions of 
congruence. I will return to this issue shortly.

In the meantime I want to point out that Wittgenstein’s contributions 
are relevant to the present task in another way, since the so-called lin-
guistic turn with which he is associated had an important influence on 
the conduct of intellectual history. This twentieth-century development 
stressed the way in which our ideas are socially constructed and do not 
simply map directly onto features of the natural or social worlds. That is 
not to say that there is no mind-independent reality, but merely that the 
way in which we conceptualize reality is inevitably influenced by social 
factors and this is reflected in our language. Two influential approaches 
to history have embraced this insight. The contextualist approach, advo-
cated by Quentin Skinner and John Pocock, is synchronic, with a tight 
focus on a specific period, particular historical actors, and a defined geo-
graphical setting.3 Here the idea is that the relevant ideas can only be 
understood in the context of their linguistic environment. For some time, 
in the Anglophone world, this has been a dominant mode for pursuing 
intellectual history. Conceptual history (Begriffsgeschichte)—the history of 
concepts—shares with contextual history a concern with language and its 
social contexts, but is more ambitious in its historical range. Certainly, it 
includes a significant synchronic component, since it must establish the 
meaning of concepts within contemporary semantic fields. But it aims to 
track changes in these meanings across time, as this book has attempted 
to do with “science,” “religion,” and a number of related notions. There are, 
of course, other ways of doing good history, but what all good historical 
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accounts have in common is the provision of reasonable arguments and 
sound evidence.4 I hope that this book conforms to that general standard.

To my mind, the particular advantage of conceptual history is that it 
shows the relevance of historical analysis to the present while avoiding 
the attendant dangers of anachronism. The four centuries leading up to 
the present I have simply characterized as “Western modernity,” not with-
out cognizance of the problematic nature of the expression. My point with 
respect to modernity is that one of the features of its discourse is a par-
ticular way of deploying the concepts “science” and “religion.” This de-
ployment is distinctive both in relation to our past and to other cultures. 
Historians can make up their own minds about how my account of the 
emergence of these two interrelated categories fits in with other large-
scale narratives about secular modernity, but here are some brief reflec-
tions on that topic.

All Coherence Gone?

In After Virtue, the Scottish philosopher Alasdair MacIntyre set out his 
own diagnosis of Western modernity, focusing on the failure of Enlight-
enment thinkers to provide grounds for a universal morality. In a compel-
ling illustration of his general thesis, MacIntyre draws on the premise of 
Walter M. Miller’s sci-fi classic, A Canticle for Leibowitz. The work is set in 
a postapocalyptic world in which only the scattered fragments of mod-
ern science have survived. Monks of the “Order of Leibowitz” profess the 
disparate elements of the lost sciences, but without any of the underlying 
theory that would render them coherent or relate them to one another in 
a systematic way. MacIntyre’s argument is that the post-Enlightenment 
moral philosophy is in a similar predicament, for despite the continued 
rehearsal of various moral prescriptions, the theoretical foundation that 
grounded those prescriptions had been erased with the early modern re-
jection of Aristotelian teleology. Given this, MacIntyre contends, the mod-
ern moral project was doomed to failure from the outset.

MacIntyre did not concern himself much with the emergence of mod-
ern science, although it is interesting that his focus on the incommensu-
rability of contemporary moral discourses came after his reading of phi-
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losophers of science Thomas Kuhn and Imre Lakatos. It may seem that 
an implication of MacIntyre’s analysis is that science was the beneficiary 
of this process, since its success was predicated on the abandonment of 
the teleology that had once rendered moral discourse intelligible. This 
is partly true, but my suggestion is rather different—namely, that there 
are significant parallels between the status of modern moral discourse 
and that of modern science. In other words, the dystopian science of the 
Brothers of Saint Leibowitz is analogous not only to modern moral phi-
losophy, but to a lesser degree to modern science itself. This is most obvi-
ously true from the perspective of the older natural philosophy and is evi-
dent in its proponents’ critiques of the new science of the seventeenth 
century. New approaches to the study of nature were said to be no longer 
properly philosophical and were regarded as falling short of the criteria 
for true “science.” They failed to edify their practitioners and were not con-
nected in a robust way to an integrated view of the cosmos. John Donne 
lamented that the “new philosophy calls all in doubt” before rendering the 
verdict: “all coherence gone.”5 It is also worth noting in this context that 
the marriage of the experimental and mathematical, exemplified in the 
title of what is perhaps the most famous work of science ever produced—
Newton’s Philosophiae Naturalis Principia Mathematica—was a troubled 
union. Indeed, Newton is emblematic of the kinds of methodological ten-
sions that beset the new natural philosophy. Rob Iliffe, a leading Newton 
scholar, has gone so far as to declare that the various elements of Newton’s 
natural philosophy “could not be ‘coherent’ because the structures in 
which they appeared were fundamentally incompatible.”6 Admittedly, 
the centrifugal tendencies of a number of seventeenth- and eighteenth-
century sciences of nature were counterbalanced by the unifying force of a 
natural theology that assumed some of the functions once served by Aris-
totelian teleology. But when this theological context began to fragment 
in the nineteenth century, the consequence was “a great empire falling to 
pieces,” to use Whewell’s evocative phrase. The various strategies to pull 
together particular “scientific disciplines” were successful at rhetorical, 
political, and institutional levels, but, as a number of contemporary phi-
losophers of science have observed, this does not necessarily confer any 
metaphysical unity on modern science.7
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Whether one considers modern science, as a category, to be coherent 
really depends on how one views what took place in the nineteenth cen-
tury, when the aggregation of a range of activities under the concept “sci-
ence” took place, attended by the explicit exclusion of others—notably 
religion and metaphysics. This conglomerated science no longer enjoys 
the moral and theological justifications that in the early modern period 
had lent legitimacy to a number of its original constituents. It relies in-
stead on the dual devices of “the scientific method” and “the scientist.” 
And to some extent it also depends upon standing in a particular rela-
tion to “religion”—as representing a kind of rational counterpart to an 
irrational belief system, an alternative source of meaning and value, or 
a more advanced stage of human development that was destined to re-
place a more primitive age of religion. Just to be clear, my claim is not that 
particular sciences or scientific theories are incoherent. Rather I am sug-
gesting that we can reasonably ask whether the natural sciences, taken 
together, share some common features by virtue of which it becomes pos-
sible to speak of some generic thing “science,” or whether there is merely a 
cluster of myths that sustain our present vision of a unified science.

Modern religion’s relation to these developments has been threefold. 
First, the reification of religion is related to the demise of the Aristotelian 
virtues, as is the reification of scientia. That process means that “religion,” 
too, is incoherent, again not in the sense that the activities that it pur-
ports to represent are incoherent, but in the sense that “religion” prob-
lematically claims to stand for some universal feature of human existence. 
Second, when experimental natural philosophy and early modern natu-
ral history are finding their feet, it is a reified religion that offers them 
support, and a degree of unity, in the form of a new natural theological 
project. Third, and somewhat paradoxically, “religion” has now become a 
contrast case for modern science. Religion is what science is not: a kind 
of negative image of science, and this contrast has become important for 
the integrity of the boundaries of science. It follows, to a degree, that the 
legitimacy of modern science depends on its capacity to compensate for 
what once was offered by religion, or if not, in demonstrating that we can 
dispense with it.

The Leibowitz scenario actually applies in a more direct way to the 
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early modern period, since a number of seventeenth-century proponents 
of experimental science were fully conscious of a preceding catastrophe 
that had rendered a coherent Aristotelian-style science impossible. But 
for them the cosmic cataclysm that had long predated the construction of 
Aristotelian moral and natural philosophy was the primeval Fall. Adam 
was thought to have possessed an encyclopedic knowledge of the natu-
ral world that was now lost as a consequence of original sin. While frag-
ments of this knowledge had been passed on to his posterity, a complete 
reconstruction was thought to be impossible in the present postlapsarian 
estate. As the Protestant Reformers pointed out, Aristotle was ignorant of 
this event and as a consequence his optimistic philosophy had been con-
structed upon a false foundation. Subsequently, Aquinas had mistakenly 
assumed that key elements of this philosophical system could be indiffer-
ent to this central element of Christian anthropology, and (for his early 
modern critics) his enthusiasm for Aristotle had unintentionally intro-
duced pagan presuppositions into medieval Christian thought. The early 
modern scientific project, then, was an attempt at a partial restoration of 
Adamic knowledge, the difference between the brothers of Leibowitz and 
the fraternity of seventeenth-century natural philosophers lying in the 
fact that the latter were aware of the necessarily makeshift nature of their 
endeavor. Many of those who sought to reconstruct a properly Christian-
ized natural philosophy in the early modern period rejected the sanguine 
commonsense philosophy of Aristotle, and relinquished his aspirations 
to a demonstrative science. Natural history and experimental natu-
ral philosophy were regarded as fragmented and makeshift enterprises, 
their fragile status being understood as an inevitable consequence of the 
cosmic fall that had rendered the operations of nature opaque and com-
promised human cognitive capacities. As John Locke remarked, in our 
present condition we have at best “dull and weak” faculties. Accordingly, 
he concluded, “it appears not, that God intended we should have a perfect, 
clear, and adequate knowledge.”8 The diffidence of seventeenth-century 
naturalists was lost in the nineteenth century, when the original reasons 
for their epistemic modesty were forgotten and the idea of progress be-
came firmly embedded into the West’s self-understanding.9
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Epistemic Grace

Turning to more recent work on the history of science, in the first of a 
projected series of volumes addressing the theme of Science and the Shap‑
ing of Modernity, Stephen Gaukroger makes a number of claims that relate 
to the thesis outlined in this book. First, he also notes that the modern 
scientific project begins not with a separation of Christianity and natural 
philosophy, but with the forging of a more intimate relationship between 
them: “Christianity took over natural philosophy in the seventeenth cen-
tury, setting its agenda and projecting it forward in a way quite different 
from that of any other scientific culture, and in the end establishing it as 
something in part constructed in the image of religion.” The success of 
the new natural philosophy of this period, he observes, was because ex-
perimental natural philosophy “could be accommodated to the projects 
of natural theology.”10 This is consistent with my suggestion that new sci-
ence is partly shaped by an attempt to re-Christianize natural philosophy, 
that the legitimacy of the new science depends upon its relationship with 
Christianity, and that this relationship helps shapes our modern idea “reli-
gion.” This also relates to the “epistemic turn” that takes place at the be-
ginning of the modern period and to a new tendency to regard religion 
and religions as characterized by propositional beliefs, which, on a par 
with beliefs in other spheres, require rational justification. This epistemic 
turn is a prerequisite for the development of what Gaukroger identifies 
as “one of the most distinctive features of a scientific culture in modern 
Europe . . . [namely,] the gradual assimilation of all cognitive values to sci-
entific ones.”11

To Gaukroger’s observations we might add the viewpoints of Taylor 
and MacIntrye. While his emphasis and approach is different from that 
of Gaukroger, Charles Taylor has spoken in A Secular Age about “new con-
ditions for belief ” in the modern age. Specifically, he speaks of “a new 
shape to the experience which prompts to and is defined by belief; in a 
new context in which all search and questioning about the moral and the 
spiritual must proceed.” This is the “social imaginary” that underlies our 
conception of the role of belief.12 Part of that context is the appearance 
of a new and distinctive understanding of belief, and the appearance of a 
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neutral epistemic space, identified with a universal reason. This is further 
related to the emergence of modern liberalism, which posits the existence 
of a neutral public sphere. Both Taylor and MacIntyre have questioned the 
putative neutrality of this public space where no single religious tradition 
is favored, suggesting that modern liberalism might be thought of more 
along the lines of a competing ideology or religion, asserting its own su-
premacy at the cost of other traditions.13

My account suggests a parallel development in the idea of an Archi-
medean epistemic space, in which supposedly neutral rational consider-
ations trump all others. The creation of such a space was partly motivated 
by the need to adjudicate between competing truth claims of the “reli-
gions,” themselves the product of the new conception of religion. It is no 
exaggeration to say that this was the chief epistemic concern of the im-
mediate post-Reformation period. Advocates of a religion of reason, in-
sofar as they supported the alliance of natural theology and natural phi-
losophy (and thus a natural theology that was constructed upon “neutral” 
rational grounds) were complicit in this development. The possibility 
of offering this kind of rational support for religion, where the latter is 
understood propositionally, necessitates the creation of a supposedly 
neutral space. Initially, that neutral sphere was occupied by natural the-
ology and natural philosophy with their shared physico-theological mis-
sion. Over the course of the nineteenth century, however, that territory 
was gradually ceded to a coalescing “science.” This ultimately resulted in 
the assimilation of all cognitive claims to scientific ones. The high-water 
mark of this development was the twentieth-century positivist critique of 
religious, moral, and aesthetic language. This positivist ethos still lingers, 
and the insistence that science sets the standards for what counts as genu-
ine knowledge remains a characteristic feature of the modern Western 
epistemological discourse. Arguably, the epistemic imperialism of science 
was inherited from the supposedly neutral grounds of eighteenth-century 
natural theology from which it emerged.

Max Weber addressed the issue of the universal ambitions of Western 
religion and science in the opening lines of The Protestant Ethic and the 
Spirit of Capitalism: “A product of modern European civilization, studying 
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any problem of universal history, is bound to ask himself to what com-
bination of circumstances the fact should be attributed that in Western 
Civilization, and in Western Civilization only, cultural phenomena have 
appeared which (as we like to think) lie in a line of development having 
universal significance and value.”14 Weber goes on to identify “science” and 
“philosophical and theological wisdom of the most profound sort” as the 
phenomena that we most like to imagine as having such universal signifi-
cance. In other words, the cultural phenomena of the modern West that 
have most conspicuously laid claim to universal significance and value are 
religion and science.

The acuteness of Weber’s observation extends not only to his identifi-
cation of distinctive characteristics of Western culture, but also to the fact 
that despite their claims of universality, these enterprises have a history 
and were created out of a particular “combination of circumstances.” This 
book has sought to describe some of the circumstances that gave rise to 
our present understandings of science and religion. It was the construc-
tion of the notion “religion” in the early modern period, itself premised 
upon a unique understanding of religious identity forged by the early 
Christians in the first three centuries of the common era, that provided 
the prototypical model of a belief system for which is claimed universal 
and transcultural significance. The new conception gave rise to a new kind 
of problem—that of the conflicting truth claims of other “religions,” con-
structed in the image of Christianity. This was followed by the construc-
tion of the neutral epistemic space in which Christianity was “impartially” 
judged to be the true religion. In the nineteenth century, the assumption 
of universal applicability came to be built into the fabric of the newly con-
structed “science.” At this juncture in history the West’s sense of the source 
of its superiority “shifted seamlessly” from its religion to its science.15 The 
new conception of science changed the locus of conflict from compet-
ing religious truth systems to the competing truth claims of science and 
religion. The birth of the conflict model, and its projection back into his-
tory, were thus consequences of this transfer of epistemic authority from 
religion to science. One of the reasons that our science makes universal 
claims, then, is that it borrows from “the Christian religion” its notions 
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of universal applicability. The modern idea of religion made it possible 
for Christianity to claim to be the one true religion. Modern science now 
claims an analogous universal applicability.

It goes without saying that the contingency of the historical circum-
stances that gave rise to these features of Western culture is not always 
easy to square with the universal claims that they make. In the case of 
Christianity this is a “known problem.” The “scandal of particularity” for 
Christianity concerns how divine workings in a specific historical time 
and place might be given a universal and timeless significance. The same 
difficulty was articulated in another guise by Gotthold Lessing (1729–81), 
in the celebrated dictum that “accidental truths of history can never be-
come the proof of necessary truths of reason.”16 Ferdinand Christian Baur 
(1793–1860) concerned himself with a similar set of problems, demon-
strating that the emergence of Christian orthodoxy in the first centuries 
of the common era was the product of conflict and negotiation between 
different parties over long periods of time. Baur sought to bring church 
history into the realm of naturalistic explanation, and to some degree 
withheld judgment about which competing parties’ sides were theologi-
cally “correct.” The basic assumption informing the work of Baur and the 
Tübingen school was that the historical triumph of core elements of Chris-
tian dogma could not be explained simply by claiming that they are true. 
Only in the latter half of the twentieth century did historians begin to ask 
the same questions about the development of science.17

It may be observed in this connection that Christianity and science 
have resisted the telling of their histories. The very first ecclesiastical his-
torian, Eusebius of Caesarea, proceeded on the assumption that heresies 
had a history, but not Christianity. There was an ideal and eternal form of 
Christianity that had existed since the beginning of time, albeit shrouded 
within a variety of cultural forms and practices. We see this also in Augus-
tine’s insistence that “true religion” had always been present from the time 
of creation, albeit in a variety of implicit forms.18 Divine providence, work-
ing in accordance with its own logic, ensured the preservation of this true 
religion, while deviations from it were to be accounted for by other fac-
tors. So-called internalist histories of science followed a very similar pat-
tern, assuming that the progress of science entails the unfolding of eternal 
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truths, and that the only genuine contingency in the history of science is 
to do with whether the requisite genius is present at any particular his-
torical time to discover them. In this style of history, historical actors are 
rational insofar as their discoveries anticipate what will become scien-
tific orthodoxy, and irrational if they deviate from the lineage of modern 
science. Historical and sociological explanations are needed only for the 
latter, for the former are understood as ongoing developments of a logical 
argument. As philosopher Larry Laudan has expressed it: “When a thinker 
does what is rational to do, we need enquire no further into the causes of 
his action, whereas when he does what is in fact irrational—even if he 
believes it to be rational—we require some further explanation.”19 Histo-
rians of science have long since abandoned internalist and “long march 
of progress” accounts of science. Yet these still inform popular represen-
tations of the history of science, and underpin claims for the epistemic 
superiority of its methods.

While there are interesting similarities between the histories of reli-
gion and of science, there is also one significant difference. The appeal to 
divine providence as guarantor of the eventual emergence of truth, while 
consistent with the theistic assumptions of those who hold to the truth 
of religion, seems less appropriate in the history of science, particularly 
for those committed to scientific naturalism. The more absolutist claims 
about scientific knowledge, not to put too fine a point on it, have a whiff 
of theological dogmatism about them. As David Bloor has pointed out, 
internalist history of science assumed the form of the history of apostolic 
truth.20 If the rise to cultural authority of science in the modern period 
contributed to the hypostasization of religion, the kind of authority that 
science assumed was borrowed from the magisterial cultural authority 
that had once belonged to religion. Modern science has thus inherited the 
form of the universal claims of Christianity without the supernaturalist 
foundation that would render them internally coherent. Science, thus 
understood, enjoys none of the epistemic comforts afforded to the super-
naturalist.21
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The Conflict Myth?

I suggested at the outset that although science-religion conflict can be 
understood as the outcome of the categories themselves, the option for 
dispensing with them is not realistic. Yet there is certainly room for a more 
nuanced and critical deployment of the terms. Some (admittedly extreme) 
examples might help make this general point. A recent book that seeks 
to mount a case “against religion” understands its target to include the 
following: Mother Teresa, voodoo, the pope, fear-ridden peasants of an-
tiquity, Muslim suicide bombers, animists, arid monotheism, the arch-
bishop of Canterbury, séances, Thomas Aquinas, an evangelical huckster 
dressed in a Little Lord Fauntleroy suit, Muhammad, the tawdry myths of 
Bethlehem, the vapid and annoying holiday known as Hanukkah, Mor-
mons, hysterical Jewish congregations, the sordid theology of Pascal, 
Martin Luther King, rednecks, cobbled-together ancient Jewish books, 
WWII–era Japanese emperor worship, and male circumcision.22 The list is 
not exhaustive. From the same genre, here is a definition of science: “Sci-
ence, in the broadest sense, includes all reasonable claims to knowledge 
about ourselves and the world.”23 Not surprisingly, the authors of these 
definitions are firmly committed to the view that science and religion are 
cultural constants, and that conflict between them is inevitable.

These crude characterizations come out of a particular polemical con-
text, which it is not my intention to engage directly. One way of chal-
lenging these claims, however, would be to question what are obviously 
contestable definitions. This steers the discussion toward issues of how 
religion and science should be properly defined. My own suggestion has 
been that the issue is not to do with how to populate these two categories, 
but with the fact that the discussion is framed by these categories to begin 
with. As I hope is now apparent, science and religion are not natural 
kinds; they are neither universal propensities of human beings nor neces-
sary features of human societies. Rather they are ways of conceptualizing 
certain human activities—ways that are peculiar to modern Western cul-
ture, and which have arisen as a consequence of unique historical circum-
stances. So while this historical analysis may not make science-religion 
conflict go away, it should be clear why it has emerged at this particular 
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time and place. Returning to the issue of contestable definitions, the fact 
that science and religion are not natural kinds means that there are no 
firm criteria for adjudicating what should or should not be included in the 
concepts. As the examples above illustrate, this makes it possible to gen-
erate perceived conflicts simply by filling out these incorrigible categories 
in a particular way.

This is relevant to broader discussions of whether religion is a good 
thing and whether we can offer naturalistic explanations of religion in 
order to explain it, or, to explain it away. A further implication of the his-
tory outlined above is that religion is not a very good candidate for an ex-
planatory variable or as something to be explained. On the latter point, re-
cent years have seen a number of attempts to offer naturalistic accounts of 
religion that purport to explain why it arose and why it persists. One early 
and influential account was provided by the Scottish philosopher David 
Hume. At the very outset of his Natural History of Religion (1757), Hume ob-
serves that with regard to religion “there are two questions in particular 
which challenge our principal attention, to wit, that concerning its foun-
dation in reason, and that concerning its origin in human nature.”24 Hume 
helpfully illustrates two features of the emerging object “religion”: first, 
that it is understood as akin to a “natural kind” and that, as such, natural-
istic explanations can be offered to account for it; second, that religion is 
susceptible to rational analysis and that it can be established whether or 
not the propositions that constitute it are grounded in reason. Religion 
can now provide the subject matter of what we would now call the “science 
of religion” or “history of religions,” on the one hand, and “the philosophy 
of religion,” on the other. Hume here assumes that there is a thing, reli-
gion, that is primarily constituted by beliefs, and about which we can ask 
two questions: are these beliefs warranted, and what kind of naturalistic 
explanation can we offer for their having arisen?

While these two questions have at times been conflated by Hume’s suc-
cessors, Hume was himself astute enough to realize that they are quite 
distinct. To offer a naturalistic account of religious beliefs is not to explain 
them away. The warrant for believing something is independent of the 
mechanisms through which we came to acquire the beliefs. Moving into 
the present, the kinds of enterprises that position themselves as succes-
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sors to Hume’s pioneering endeavors are works in the “religion as a natu-
ral phenomenon” genre.25 Here again, the aim is to offer naturalistic ex-
planations for the ubiquity of religion. As I hope is now obvious, while it 
might be possible to offer explanations of, say, the emergence of the cogni-
tive substrate that is a precondition for the appearance of some elements 
of what we include in the category religion, it will not be possible, in prin-
ciple, to explain religion, because religion is not a single thing, but rather a 
cultural construct of the modern West. The only legitimate explanation of 
religion is the kind of explanation that historians offer—that is, a history 
of its appearance as a category. To advert to the analogy set out in chap-
ter 1, we cannot in principle offer a naturalistic account of religion any 
more than we can offer a single explanation of the geological and chemi-
cal processes that give rise to the natural formation of jade—since “jade” 
is in reality two different things. Religion, similarly, is a number of differ-
ent things that we have decided to lump together. And this precludes there 
being any single naturalistic explanation of religion’s origins.26

It follows, by the same token, that religion cannot serve as an expla-
nation for anything, either. To take a single example—the association of 
religion and violence—it can be said that while it might be possible to 
establish connections between violence and elements that have been in-
cluded in the category religion, there remains the question of whether 
these elements should be so categorized in the first place.27 This applies to 
any number of instances—conflict in Northern Ireland, the early modern 
“wars of religion,” the crusades, and the menace of “Islamic terrorism” to 
mention just a few. Hypotheses that link religion and violence are unhelp-
ful not simply because the categories are confused, but also because they 
prevent us from understanding the true complexion of causes of those ills 
for which a constructed “religion” is the convenient scapegoat. This same 
difficulty afflicts the Samuel Huntington “clash of civilizations” hypothe-
sis, which similarly relies upon overly simplistic constructions.28 While we 
persist with these false categories, we will be prevented from discerning 
the true causes of the difficulties that presently beset us.

Finally, while it is clear that there cannot have been a perennial war-
fare between science and religion, the conflict myth continues to serve the 
role for which it was originally fashioned in the late nineteenth century, of 
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establishing and maintaining boundaries of the modern conception “sci-
ence.” The present battle lines, ironically, take their shape from a previous 
synthesis of natural theology and the natural sciences. Popular critiques 
of religion that enlist science in their cause might thus be understood 
as representing a persistence of the classic form of nineteenth-century 
popular science that used natural theology as a medium to provide nar-
rative coherence and real-life relevance to broad general audiences. In 
the present case, however, atheism assumes the role once occupied by 
natural theology. This accounts for the conjunction of atheism and sci-
ence that one encounters in at least some recent works of popular sci-
ence. While the ostensible focus in high profile science-religion disputes 
is factual claims about the natural world, such debates are often proxies 
for more deep-seated ideological or, in its broadest sense, “theological” 
battles. For their part, what religiously motivated antievolutionists fear is 
not the “science” as such, but the secularist package of values concealed in 
what they perceive to be the Trojan horse of evolutionary theory. Perhaps 
these skirmishes should be thought less in terms of conflict between sci-
ence and religion, and more as theological controversies waged by means 
of science. Such conflicts are, again, irresolvable, not because there is any 
inherent incompatibility of science and religion, but because the under-
lying value systems—which are “natural theologies” of a kind—are ulti-
mately irreconcilable. Given this situation, it is interesting to reflect upon 
whether the contemporary amalgam “science” needs to be sustained by an 
underlying value system in the same way that early modern science was 
sustained by its framework of natural theology. Naturalism or atheism 
may be able to perform this role. But one reason for doubting this relates 
to a general intellectual difficulty of atheism as an ideology (as opposed 
to a personal conviction), which is its reliance on the more systematic be-
lief structures that it seeks to negate. In other words ideological atheism 
is parasitic on the modern construct “religion,” understood as constituted 
by propositional beliefs that require rational justification.

It is worth observing, finally, that proponents of conflict are not the 
only ones promoting the viability of “science” and “religion.” Advocates 
of positive relations between science and religion, who argue that science 
supports religious belief, also act to reinforce the modern boundaries of 
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“science” and “religion.” Much like the “secular theologians” of the early 
modern period, their urging of a consonance between science and reli-
gion has the potential to reinforce the very conditions that make conflict 
possible. Advocates of constructive dialogue are thus unknowingly com-
plicit in the perpetuation of conflict. Often, they concede the cultural au-
thority of the sciences, the propositional nature of religion, and the idea 
of a neutral, rational space in which dialogue can take place. As we have 
seen, each of these developments is relatively recent. But the history of 
their emergence, along with the past from which they came, offers some 
intriguing intimations of how things might have been, and might yet be, 
rather different.
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