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The Parallel between Scientific and
Religious Reform

s

Introduction

Allied with Francis Bacon’s proposal that a properly orga-
nized and properly conducted science could increase the
power of the English state was his observation that a new
vitality in the sciences had coincided with the Protestant
Reformation:

When it pleased God to call the Church of Rome to account for
their degenerate manners and ceremonies, and sundry doctrines
obnoxious and framed to uphold the same abuses; at one and
the same time it was ordained by the Divine Providence that
there should attend withal a renovation and new spring of all
other knowledges.”

This was, of course, a Protestant view of the matter. But
it raises the question whether a celebration of the sciences
might have been one means of differentiating Protestant
cultural values from those of Roman Catholicism. And
if — as many historians have argued — there were connec-
tions between Protestantism, capitalism, and the rise of
science, we have to ask what form these connections took.
If the sciences were less subordinate to theology at the
time of Newton than at the time of Copernicus, had the
Reformation in religion created favorable conditions for
a reformation in science?
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"The possibility of a parallel between scientific and reli-
gious reform is the principal theme of this chapter. We
shall also be concerned with the problems that arise in
testing a historical hypothesis of this kind. One immedi-
ate difficulty is that the weight attached to it by differ-
ent historians has varied enormously. At one extreme are
those who would say that Protestantism was more propi-
tious for science than Catholicism only in the sense that it
was less obstructive. They would stress the doctrinal flu-
idity within some, if not all, Protestant movements and
the absence of a mechanism of censorship as centralized
or as effective as that supervised by the Holy Office in
Rome. At the other extreme are those who have argued
that specific Protestant doctrines gave a direct and positive
stimulus to scientific research. The doctrine of the priest-
hood of all believers, for example, might have encouraged
independence of thought on the interpretation of nature
as in the interpretation of Scripture. Among many inter-
mediate positions would be the view that puritan ideals
resulted in a higher value being placed on certain forms
of science, notably those promising practical benefits, as
in agricultural and medical reform.

If Protestantism was more conducive than Catholicism
to the expansion of science, one would expect this to man-
ifestitself in a greater receptivity toward new and contro-
versial ideas. This suggests that a good test would be to
take a potent scientific innovation and compare its recep-
tion in Protestant and Catholic communities. It is sug-
gestive, for example, that in Copernicus’s native Poland, a
sun-centered cosmology was taught in Protestant schools
many years before it was taught to Catholics. Galileo
was humiliated in Rome in a manner that has no exact
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parallel in Protestant countries. Accordingly, we shall
begin with the Copernican innovation as a test case. This
has the advantage that we can examine two major issues
at the same time: the extent to which the Copernican
revolution destroyed hallowed perceptions of humanity’s
place in the universe, and the extent to which Protestant
audiences were more receptive. The results of the test are
instructive, but as much for the complications they reveal
as for any neat conclusion.

The Challenge of a Reformed Astronomy

There can be no doubt that the heliocentric astronomy
of Copernicus did pose a challenge to a cosmic geog-
raphy that Christian theologians had largely taken for
granted. The voice of reaction was heard well into the
seventeenth century. Here is an English schoolmaster and
divine, Alexander Ross:

Is it possible that the world should last for about five thousand
years together, and yet the inhabitants of it be so dull and stupid,
as to be unacquainted with its motion? Nay, shall we think that
these excellent men, whom the Holy Ghost made use of in the
penning of Scripture, who were extraordinarily inspired with
supernatural truths, should notwithstanding be so grossly igno-
rant of so common a matter as this??

The answer, of course, was that the motion of the earth
was not a common matter — that it required considerable
proficiency in mathematics to appreciate the arguments
in its favor. It also required a feat of imagination that was
exceedingly difficult for those imbued with Aristotelian
physics. On the Copernican model, the earth was placed
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among the planets. Yet this move was inconceivable on
the basis of an Aristotelian cosmology with its fundamen-
tal division between the sublunar and superlunary regions.
Defenders of a traditional cosmology simply could not
allow that the earth was made from the same materials as
the planets, for the latter were composed of a fifth element
not found in the corruptible, sublunar world. To adopt
the Copernican system entailed a rethinking on matters
of biblical interpretation, but it also involved a reconsid-
eration of what was meant by terms like corruptibility.
Here is Ross again, in one of his outbursts against the
Copernican John Wilkins:

The heavens (you say) are subject to that general corruption in
which all creatures shall be involved in the last day. But you
cannot tell us what that corruption shall be, and so you speak
at random; you do not mean (I hope) that the heavens shall be
involved in the same corruption with snakes, rats, toads.3

Ross protested that the earth was “no wandring star
except in the wandring heads of Galileans.” His reason-
ing shows that the incommensurability between the two
systems extended to such theological issues as the location
of heaven and hell. An attraction of the older cosmology
was that heaven and hell were as far apart as possible —
the former beyond the outermost sphere, the latter in the
bowels of the earth. To set the earth revolving around the
sun was to set all hell on the move. The analogy between
earth and planets also raised delicate questions about their
habitability, creating discomfiture on such doctrinal mat-
ters as whether extraterrestrial beings might not be in a
similar spiritual state to humankind, and whether God’s
Incarnation in Christ was truly unique.
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The incommensurability of the two worlds has been
well expressed by C. S. Lewis with the observation that,
in the pre-Copernican universe, as man looked upward,
he looked inward to a harmonious and animated world in
which all celestial movement derived from the spheres,
and the motion of the spheres from an inner drive on the
part of the primum mobile to share in the perfection of God.
By contrast, in the post-Copernican universe, man looked
outward on the night sky and, if he was Pascal, expressed
terror at the eternal silence of infinite space. To look into
the universe of Dante was like being conducted through an
immense cathedral. To look out upon the infinite worlds
of Bruno was to be lost on a shoreless sea.

Yet it is possible to exaggerate the implications of the
new cosmology. The notion that humanity was dethroned
from a central place in creation requires careful qualifica-
tion. Moreover, it was possible to reconstruct a universe
in which Christian doctrines remained intact, even if the
imagery through which they had been expressed was grad-
ually discarded. During a long process of assimilation, the
means were found for reinvesting the physical world with
spiritual significance. One such arose from a technicality
associated with the Copernican system. If the earth were
in orbit, it would surely be possible to detect stellar paral-
lax —a change in the perceived position of one star relative
to another as a consequence of the earth’s motion through
space. Failure to observe this effect implied that the diam-
eter of the earth’s orbit must be negligible compared with
stellar distances. Accordingly, there was a sense in which
humanity remained close to the center, if not at the center
itself. Such reasoning assumed the centrality of the sun.
But this was an assumption that Kepler, for one, was happy
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to make. In Kepler’s interpretation there was even a sense
in which the earth remained central: Just as the sun had
occupied the central orbit in the sequence radiating out
from earth, so now the earth enjoyed that same centrality
with respect to orbits around the sun.

Even if men and women were removed from the cen-
ter of the cosmos, this was not necessarily to diminish
their status. The center of the geocentric cosmos had not
been salubrious. It was the point to which earthly mat-
ter fell, the focus of change and impurity, the physical
correlate of humanity’s fallen state. To be placed on a
planet was to move upmarket. It was to be delivered from a
dump that was, in reality, diabolocentric. Galileo was cer-
tainly conscious of this, rejoicing that there was an escape
from the refuse. Kepler, too, spoke of an enhanced sta-
tus for the earth: At last it enjoyed legal citizenship in the
heavens. Not surprisingly, John Wilkins was to say that
a prevalent objection to the Copernican system was not
man’s dethronement but an elevation above his true sta-
tion. And it was an elevation actually experienced. Among
the Copernicans there was exhilaration at the thought that
man, in his astronomical understanding, had now sur-
passed the ancients.

Need human significance depend on cosmic location?
Was not a sense of religious destiny derived from sources
that were essentially insulated from the effects of inter-
changing sun and earth? Was mankind not made in God’s
image? Was there not the assurance that God had demon-
strated a concern for humanity, irrespective of spatial
coordinates? It is difficult to believe that the Coperni-
can innovation did not encourage questions of this kind.
But it hardly prevented conciliatory answers. In the long
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FIGURE I11.1. An engraving, dating from 1493, showing the
cosmography of a geocentric world system. Here one sees a typical
synthesis of physical and theological motifs in a pre-Copernican
cosmos. The sublunary spheres corresponding to the four elements
are succeeded in the superlunary region by the concentric spheres of
the sun and planets. Presiding over the cosmic hierarchy are God and
a corresponding hierarchy of angels. Reproduced by courtesy of J-L
Charmet/Science Photo Library, London.
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FIGURE I11.2. Diagram from Nicolas Copernicus’s De revolutionibus
orbium coelestium (1543), folio ¢ verso. There were highly technical
reasons why Copernicus believed that a heliostatic model for the
universe would ease the task of predicting planetary positions. He
also stressed the elegance of a system in which orbital periods
increased in sequence according to the distances of planets from the
sun. The daily rotation of the earth on its axis had the advantage that
it eliminated the need for the huge outermost sphere to revolve every
twenty-four hours. In the text adjacent to the diagram, Copernicus
justified his innovation by invoking ancient authorities (including
Hermes Trismegistus) and by stressing that the center was the most
fitting place for the lamp of the universe. Reproduced by courtesy of
The Bodleian Library, Oxford; Shelfmark 3 Delta 426.
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run, one may see the seeds of a secularized universe. But
in the short run, as John Donne observed, men lived and
believed just as they had before.

The universe had, after all, been of unimaginable size
before. The smallness of the earth was arguably felt
more vividly in the medieval than the modern system,
for there was then an absolute standard of comparison —
the immense size of the outermost sphere. A hundred
years before Copernicus published, Nicholas of Cusa had
argued that man’s distinctiveness consisted not in his loca-
tion but in his ability to cultivate a state of learned igno-
rance. True wisdom recognized the limitations of knowl-
edge. The mental powers, which made that spiritual quest
possible, were the fount of human uniqueness — not a cos-
mic position. In such a manner it was possible to discon-
nect spiritual significance from spatial coordinates. Hav-
ing contemplated the relativity of all motions within the
universe, Nicholas would have been astonished by any
suggestion that a moving earth was destructive of a Chris-
tian world-view.

Even the problems posed by a plurality of worlds
were negotiable. John Wilkins insisted on the distinc-
tion between a plurality of worlds within one universe
and a plurality of distinct universes. Although the latter
would be prejudicial to a Christian monotheism, the for-
mer would not. The silence of Scripture on other worlds
simply became a license for their admission, in that they
were not explicitly denied. As for the doctrinal imped-
iments, Wilkins pointed out that intelligent inhabitants
need not be like humans. Even if they were, they had not
necessarily fallen from grace. And even if they had, who
could say that Christ had not died for them also? It is a
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mistake to minimize the impact of the new cosmology,
but resources were available to protect a spiritual destiny.

Our question was whether it was easier for Protestant
than for Catholic scholars to embrace the new system. In
seeking an answer, three points emerge. First, there are
too many complications to allow the conclusion that indi-
viduals were more or less likely to be receptive according
to whether they were Protestant or Catholic. Second, if
they were sympathetic, they were more likely to enjoy
freedom in publicizing their science if they were Protes-
tants. Third, the fortunes of the new cosmology were more
deeply affected by the antagonism berween Catholic and
Reformed Christianity than by the doctrinal peculiarities
of either. In this there was an indirect effect of religion on
science.

Receptivity toward a Reformed Astronomy:

Testing a Hypothesis

To compare receptivity toward the Copernican innova-
tion as a means of testing the hypothesis that Protes-
tantism created a more favorable climate for science leads
to few definite conclusions. But the reasons for this are
instructive because they illustrate difficulties that arise in
analyzing attitudes to almost any new scientific theory.
The first concerns the pretensions of the theory itself. Is
it envisaged as a calculating device, a mathematical model
geared only to prediction? Or does it purport to describe
the way the world is?

"This distinction is basic to an understanding of what was
revolutionary in the Copernican achievement. Whereas
the role of the astronomer within the Ptolemaic tradition
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had been custodian of mathematical, predictive devices,
Copernicus transformed that role by importing physical
arguments into the astronomer’s domain, thereby rais-
ing questions about the real motion of the earth. Because
hypotheses, construed as provisional descriptions of real-
ity, had occupied a place in physics, Copernicus, Kepler,
and Galileo transgressed traditional subject boundaries by
allowing an astronomical hypothesis this representational
role. To say of a particular astronomer or churchman that
he was prepared to accept the Copernican system as a
hypothesis is therefore to say something deeply ambiguous.
One could accept the mathematical models of Copernican
astronomy without even considering whether the earth
really moves. Or one could treat the hypothesis as a provi-
sional truth-claim. The nice complication then arises that
to entertain the Copernican system seriously as a poten-
tially true physical description, and subsequently to 7eject
it, could be a more radical position than to accept it in the
former sense.

At the Lutheran University of Wittenberg, parts of the
Copernican system were accepted as improved tools for
predicting the angular position of planets. But with the
exception of Georg Joachim Rheticus (1514-74), who had
been seduced by the harmony that an exchange of earth
and sun could bring to the sequence of planetary peri-
ods, the Lutheran circle inspired by Philip Melanchthon
(1497-1560) played down the cosmological aspects of
De revolutionibus no less than Catholic observers. Not
until the 1570s was this emphasis called into question
by a new generation of astronomers, including Tycho
Brahe and Kepler’s teacher Michael Maestlin (1550—
1631). Through their teaching and their textbooks, the
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Wittenberg astronomers did at least promote Coperni-
can mathematics, but it would be wrong to portray them
as receptive to a new cosmology. Much the same distinc-
tion was to assume importance in the Galileo affair, for
when Niccolo Riccardi wrote to the Florentine inquisitor
about the license for Galileo’s Dialogue, he indicated that
the pope, Urban VIII, would only allow “mathematical
considerations of the Copernican positions.”

Between 1543 and 1600 only ten Copernicans have
been identified in the strong sense of having advocated
the earth’s physical motion. Seven were Protestants, three
Catholics. It is difficult to draw any hard conclusions
from this, especially when one of the Catholics, Diego
de Zuiiiga, who taught philosophy and theology at the
University of Salamanca, adopted the Copernican system
in the context of expounding Job 9:6. The text referred
to the power of God in shaking the earth “out of her
place.” In contrast to scholars, both Catholic and Protes-
tant, who developed the concept of biblical accommoda-
tion, de Zuiiiga saw a literal congruence with what Coper-
nicus had proposed.

A further complication is that included in the Coper-
nican theory were several proposals. One could therefore
accept some and reject others. An attractive option was
to accept the reality of the earth’s axial rotation, thereby
avoiding the cumbersome daily rotation of the outermost
sphere, but to dismiss its orbital revolution, thereby sav-
ing its central position. Such a model is to be found in the
work of Nicolai Reymers Baer, official mathematician to
the Holy Roman Emperor Rudolf II. Baer, better known
as Ursus, claimed originality in 1588 for a scheme in which
planets other than the earth revolved about the sun, while
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the earth merely spun on its axis. He would not confer
other motions on the earth, as Copernicus had, because
this would violate a cherished Aristotelian principle that
bodies could not have more than one natural motion.

The idea that planetary orbits were centered on the
sun — which, with its attendant planets, revolved about
a stationary earth — was also formulated in 1588 by the
Danish astronomer Tycho Brahe, with the consequence
that claims and counterclaims of plagiarism were elab-
orated by both parties. Ursus differentiated his scheme
from that of Tycho by insisting on the daily rotation of
the earth. Tycho accused Ursus of stealing his idea that
the sun revolved about the earth, carrying the planets with
it. For our purposes, the important point is that variants
of these intermediate or compromise schemes were pro-
pounded by both Protestant and Catholic scholars. Tycho
was a Protestant, beholden only to the king of Denmark,
Frederick II, who had granted him free use of a small
island to pursue his astronomical studies. But the retention
of a central earth, coupled with the mathematical advan-
tages to be gained by having other planets orbiting the
sun, commended his system to Jesuit astronomers who,
by 1620, were making it their own. In rejecting the full
Copernican scheme, Tycho had been swayed by biblical
considerations and by the failure to detect stellar parallax,
which, if Copernicus were right, would entail an enor-
mous gap between the outermost planet and the closest of
the stars — a gap that he, and Catholic scholars too, found
unacceptable on aesthetic grounds.

"The viability of the Tychonic system makes it impos-
sible to divide the intellectual world of the early seven-
teenth century into pro- and anti-Copernicans, still less to
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countenance the remark of one historian that the English
Civil War was fought between Copernicans and Ptole-
maics. The multiplicity of mathematical models did, how-
ever, have consequences for the perception of astronomy
as a science. It could reinforce that conventional distinc-
tion between astronomy and natural philosophy, which
allowed one to be skeptical concerning any claims for
physical representation that the mathematical astronomer
might make. This type of skepticism had been sustained
by the knowledge that the mathematical devices used
by Ptolemy could not be squared with the homocentric
spheres of Aristotelian cosmology. And, as with Ursus, it
was a convenient posture when disparaging other people’s
systems. By the end of the sixteenth century, however, this
rigid distinction between astronomy and natural philoso-
phy was beginning to collapse, until with Kepler the quest
for physical causes had become part of the astronomer’s
task.

"The shift that Kepler represents was not merely the col-
lapse of a traditional boundary between two academic dis-
ciplines. The suggestion that an astronomical innovation
might require a new physics was subversive of a hierarchy
in which physics had enjoyed greater prestige than astron-
omy. This subversion was largely achieved by astronomers
enjoying the freedom of court patronage, rather than
by those in university posts where traditional boundaries
acted as constraints. In Kepler’s defense of Copernicus,
mathematical, physical, and theological considerations all
carried weight. The orbital motion of the earth provided a
causal explanation for why the planets zppeared to meander
across the sky. If the astronomer could display the har-
monious motions underlying the appearances, he surely
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deserved gratitude for revealing the divinely ordained har-
mony.

Kepler knew that the argument for skepticism was per-
suasive. If the same set of appearances could be saved
by each mathematical model, then why should one be
privileged as that which corresponded to physical real-
ity? The history of astronomy also disclosed a succession
of hypotheses, which made claims for physical truth look
precarious. In reply, Kepler argued that although several
different systems might appear to be equally powerful in
predicting a specific range of phenomena, each would nev-
ertheless be distinctive in generating further predictions
peculiar to itself. These could then serve as the basis for
further testing, allowing the best candidate for a true rep-
resentation to emerge. He also argued that, despite the
manner in which hypotheses were supplanted by others,
astronomers could, and had, reached agreement on certain
fundamentals. There had been progress.

Were such arguments for astronomical realism the
exclusive property of Protestants? Again, there are too
many complications to permit a straightforward answer.
Kepler’s theology was Protestant; but it was also idiosyn-
cratic, in that the doctrine of the Trinity was given phys-
ical meaning in the structure of the cosmos. The cen-
tral sun symbolized God the Father; the surface of the
spherical universe, God the Son; the intermediate space,
God the Holy Spirit. In this respect, a heliocentric cos-
mos was a direct expression of a Trinitarian theology. But
the realism to which Kepler’s arguments pointed was also
embraced by Galileo, who — for all his anticlericalism —
at least claimed to be a devout Catholic. To compound
the difficulty, a skepticism concerning the propriety of
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scientific realism on astronomical issues continued to be
fashionable among radical Protestants as well as conser-
vative Catholics:

Whether the sun predominant in heaven

Rise on the earth or earth rise on the sun...
Solicit not thy thoughts with matters hid:
Leave them to God above, him serve and fear.4

So wrote John Milton in Paradise lost.

Applying our test has generated complications rather
than answers. In another respect the test proves defective.
What if there were Protestants campaigning vigorously
for the empirical sciences who nevertheless rejected the
Copernican theory? They would be disqualified by the
test and yet might still testify to some correlation between
Protestantism and science. Peter Ramus, the sixteenth-
century humanist and champion of educational reform in
the French universities, would be one example. Whereas
contemporary French Catholic institutions devoted only
one-sixth of their curriculum to what might be termed
science, Ramus allocated a half, praising the value of the
mechanical arts. Committed to an ideal of “astronomy
without hypotheses,” he nevertheless chided Copernicus
for having employed the “most absurd fable in order to
demonstrate the true facts of nature from false causes.”

In his Apologie or declaration of the power and provi-
dence of God (1627), the Oxford scholar George Hakewill
insisted that there were no theological grounds for sup-
posing that his contemporaries were any less capable of
lasting achievement than the ancients. There was no rea-
son why God should not have reserved opportunities for
fresh discoveries to be enjoyed by a later generation. Here
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was a Protestant vision amenable to an emerging concept
of scientific progress. But in that progress, the Coperni-
can theory had no part; for Hakewill rejected a moving
earth and showed no inclination to disband the celestial
spheres. Even more striking is the example provided by
Francis Bacon, that most ardent apologist for useful sci-
ence — but not for a Copernican universe. Although he
wanted a physical astronomy that would deal with real
motions, there were too many “great inconveniences” in a
system that saddled the earth with three separate motions:
an orbital revolution, an axial rotation, and a change in the
orientation of the axis itself. Bacon described the triple
motion as “incommodious” and protested at so radiant
and exalted a body as the sun having to suffer the indig-
nity of immobility.

Any hope that responses to the Copernican innova-
tion might prove a sensitive indicator of Protestant and
Catholic attitudes to the value of natural philosophy is
clearly frustrated. It does not follow, however, that the
division between Catholic and Reformed societies and the
antagonism between them were irrelevant to the fortunes
of the Copernican system. On the contrary, there were
numerous indirect effects of the rupture within Chris-
tendom that are vital to an understanding of Galileo’s
predicament.

Reformation and Counter-Reformation: Indirect
Effects of Religion on Science

The great painter Albrecht Diirer rejoiced that Luther
had delivered him from a “terrible distress,” from bondage
to rituals that the Catholic clergy prescribed as necessary
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for salvation. The liberating message of Luther’s theol-
ogy was that salvation could be obtained only by faith,
not by works — faith in a God whose love for human-
ity had been demonstrated in the person of Christ. This
Christocentric theology not only kindled the renewal of
a Christian spirituality. By implying that salvation was
the responsibility of the individual, by insisting that the
only mediator between God and man was Jesus Christ,
Luther had posed a political as well as doctrinal threat
to the power of the Catholic clergy. His vehement denial
that God’s favor could be earned through the sacraments,
or bought by donations to an often grasping priesthood,
had set up vibrations through Christendom, eventually
winning him the protection of lay powers having a vested
interestin a deflation of the papacy. By writing his tracts in
German, Luther had appealed to an unlearned audience
as well as to sympathetic scholars. A million copies are
estimated to have been in circulation by 1524. An affir-
mative response meant the repudiation of one’s religious
heritage, which happened time and again as monks who
had sworn obedience to the pope became his mortal ene-
mies, as nuns who had taken vows of celibacy entered mat-
rimony, and as priests denounced the Catholic Mass as an
abomination.

Calvin’s theology, no less than Luther’s, illustrates that
same capacity within Christianity for self-criticism and
renewal. God’s sovereignty was reaffirmed in a manner
that made salvation by works untenable. Not that good
works were unimportant. They were a Christian’s duty
in the disciplined life of his church. But so great was the
gulf between the righteousness of God and the deprav-
ity of man that the hope of salvation, made possible by
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the obedient and sacrificial death of Christ, was ulti-
mately dependent upon divine rather than human initia-
tives. Calvin’s doctrine of election had the consequence
that no earthly priesthood could arrogate the authority to
determine whether an individual was of the elect. Christ
alone knew his own. Any claim of the clergy to have con-
trol of one’s spiritual destiny was effectively undermined.
The Christian took the sacraments in the hope that, as he
received Christ, so Christ would receive him. But those
who claimed to know that they were chosen, Calvin viewed
with suspicion.

In the doctrinal disputes, power struggles, and even-
tual warfare unleashed by the Reformation were forces
that had a profound bearing on how a controversial sci-
entific innovation, such as that of Copernicus, would
be perceived. Its initial presentation indirectly reflected
the growing polarities within Christendom. In an anony-
mous introduction, the editor of De revolutionibus, Andreas
Osiander, had implied that the earth’s motion was to be
construed as nothing more than a convenient hypoth-
esis. This intervention has often been seen as a nasty
piece of clerical obstruction, the anonymity of Osiander’s
remarks compounding the crime by deceiving the reader
into believing they were by Copernicus himself. Recent
scholarship suggests that the tactic of anonymity may
have been employed for the best of reasons. By the early
1540s, Osiander had become notorious for his antipapal
blasts, issuing from the church of St. Lorenz in Nurem-
burg. To have placed his name on the work of a loyal
Catholic canon would have cast suspicion on Copernicus
himself. The printing of De revolutionibus took place dur-
ing a tense period when the freedom of Protestants and the
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independence of Nuremburg were being threatened by
Catholic authorities. Every precaution had to be taken to
ensure that the book would be read, not burned.

The dialectics of Reformation and Counter-
Reformation had another indirect effect in that, during
the second half of the sixteenth century, attitudes toward
biblical interpretation hardened. A fundamental issue
was whether religious authority was ultimately vested in
an ecclesiastical succession or in the Bible alone. The
consequence was that intransigent positions were soon
staked out on the correct modes of biblical interpretation.
Within Protestantism a shift occurred — away from the
exegetical principles of the Reformers themselves toward
a more legalistic attitude. The respect in which this shift
affected attitudes toward the Copernican system may not
be immediately obvious because Luther and Calvin had
both made disparaging remarks about the new astronomy.
Whether Luther really referred to Copernicus as a fool
has been doubted, but in an off-the-cuff dismissal he
remembered that Joshua had told the sun, not the earth,
to stand still. Superficially at least, Calvin was even more
disparaging. In a sermon on 1 Corinthians 10:19—24, he
rebuked “those dreamers who have a spirit of bitterness
and contradiction, who reprove everything and pervert
the order of nature.” There are some, he continued, “so
deranged, not only in religion but who in all things reveal
their monstrous nature, that they will say that the sun
does not move, and that it is the earth which shifts and
turns.”

Calvin’s target, however, was those who, in a spirit of
contrariety, argued out of “pure malice.” That he could
even think of illustrating that perversity with purveyors
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of a contrary cosmology suggests that his opposition was
born of the common conviction that a moving earth vio-
lated common sense. There is no reason to suppose that he
was sufficiently interested in the Copernican system to set
biblical authority against it. The important point is not
whether Luther and Calvin happened to make peremp-
tory remarks, exuding a lifetime’s confidence in a pre-
Copernican cosmology, but whether their exegetical prin-
ciples implied an inevitable clash as the new system gained
in plausibility. Calvin’s did not. In his commentary on
Psalm 136:7 he observed that the Holy Spirit “had no
intention to teach astronomy” but had used popular lan-
guage “that none might shelter himself under the pretext
of obscurity.” Nor was Luther tied to the verbal inspira-
tion of Scripture in any way that demanded a strict literal-
ism when interpreting verses that referred to the natural
world. It has been well said of the Reformers themselves
that the Bible was the sole norm and guide in matters of
faith and conduct, not in everything under the sun.
During the later years of the sixteenth century, how-
ever, a Protestant scholasticism came into existence, per-
petrating a less flexible approach to the meaning of God’s
“word.” Through the systematization of Reformed doc-
trine, and through polemics with Rome, the Bible became
a set of proof texts. Thus Philip Melanchthon, who took
charge of Luther’s educational reforms, was quite pre-
pared to marshal the Scriptures against a plurality of
worlds. To imagine other worlds was to imagine that
Christ might have died and been resurrected more than
once, or that their inhabitants might be restored to eternal
life without a knowledge of the Son of God. But Genesis
delivered the coup de grace, for it was stated that God had
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rested on the seventh day, not that he had immediately
started work on other worlds.

It must not be supposed, therefore, that the desire of
Protestants to dissociate themselves from Catholic Chris-
tianity automatically created a disposition in favor of free
thought. And just as Protestant attitudes were shaped by
the engagement with Rome, so the Catholic Church itself
was deeply affected by the need to repel the Protestant
heresies. The facility with which Protestants interpreted
the Bible for themselves — opening, it seemed, a Pandora’s
box of subversive opinions — led to a declaration at the
Council of Trent that was to create particular problems
for Galileo, seventy years later. At its fourth session in
April 1546, it was decreed that no one should dare inter-
pret the Scriptures “contrary to the unanimous consen-
sus of the Fathers.” This ruling did not demand a strict
literalism, but since the fathers and later commentators
had interpreted the relevant passages of Scripture in geo-
static terms, Cardinal Bellarmine would later argue that it
was imprudent to abandon that consensus. Galileo would
protest that the earth’s motion was not a matter of faith.
But Bellarmine had a reply at the ready: “For if it is not a
matter of faith from the point of view of the subject mat-
ter, it is on the part of those who have spoken.” Despite
expressing a willingness to reconstrue Scripture if the
earth’s motion were proved, Bellarmine would not relent.

We have already seen how Galileo argued, on theolog-
ical grounds, for the differentiation of scientific and the-
ological propositions, and how he created difficulties for
himselfin the process. In order to complete his case he had
to challenge this deference to a patristic consensus — which
he did by observing that the church fathers had taken
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the motion of the sun for granted because the alternative
had not, in that era, been laid before them. In which case
they could not be said to have decided the issue for them-
selves, let alone for others. One may perhaps speculate on
other respects in which Galileo’s predicament was affected
by the dynamics of Protestant-Catholic engagement. An
argument for clemency toward him could be grounded in
the belief thatit would be a tactical error to declare Coper-
nican doctrines heretical, because that might discourage
Protestants from returning to the Roman fold. On the
other hand, the fact that Protestant heretics were associ-
ated with the new astronomy could intensify the suspicion
in which it was held. Galileo’s association with Paolo Sarpi
who, as leader of a Venetian revolt against the Roman
Curia, was perceived as a crypto-Protestant could not have
helped his case.

Part of the justification for censorship in the first place
stemmed from competing conceptions of the priesthood.
Against Protestant tendencies to emphasize the priest-
hood of all believers, Catholic scholars would reaffirm, as
Bellarmine did, that many believers had neither the spiri-
tual capacity nor the mental endowment to protect them-
selves from literature that might be damaging to faith and
prospects for eternity. As for Galileo himself, the fateful
urgency with which he mobilized the earth could reflect
a genuine desire to uphold the reputation of Catholic
scholarship. It would not do, he once wrote, for others
to think that there were no Catholics capable of appreci-
ating the Copernican arguments. He may even have con-
sidered that to establish the superiority of the Copernican
over the Tychonic system would be to reaffirm the supe-
riority of Catholic over Protestant science. He certainly
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never missed an opportunity to underline the Catholi-
cism of Copernicus or to exaggerate his connections with
Rome.

It is important not to underestimate these indirect
effects of religion on science. The defensive measures
taken by the Catholic church against what was perceived as
a Protestant cancer altered the criteria of truth, allowing
authority on scientific issues to be wrested from schol-
ars and vested in a Roman bureaucracy. In condemn-
ing Galileo, Pope Urban VIII was condemning a for-
mer friend. That he was prepared to do so may reflect
yet another aspect of the Catholic—Protestant contest.
Urban’s pro-French foreign policy during the Thirty
Years War had left him in an exposed position when
Richelieu joined forces with Protestant Sweden to thwart
the restoration of Catholicism in Germany. Instead of
condemning the alliance, Urban insisted that the war was
one of state, not of religion, inviting the criticism that he
was putting political expediency before religious necessity.
Itis notimpossible that his severity on Galileo was one way
of saving face —an attempt to placate prominent Jesuits still
smarting from wounds that Galileo had inflicted on their
colleagues in earlier debates about the nature of sunspots
and comets. Relationships had been soured by Galileo’s
protracted debate with Horatio Grassi, the leading mathe-
matician of the Jesuit College in Rome, who had followed
Tycho Brahe in treating comets as real, self-luminous bod-
ies located beyond the moon — in contrast to Galileo’s
theory that they were merely optical effects, produced
by the reflection of sunlight in thin vapors. And there
had been a long-standing feud with Christopher Schei-
ner, who had incensed Galileo by borrowing bis telescopic
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discoveries for his own ends. In order to bolster his sugges-
tion that sunspots were not (as Galileo affirmed) blemishes
on the sun but small satellites in orbit around it, Scheiner
had exploited Galileo’s own discovery of the satellites of
Jupiter. If a planet could have its satellites, why not the
sun? Scheiner was still in the wings at the time of the trial.

The Question of Intellectual Freedom:
Galileo and Wilkins

The indirect effects of religious controversy on attitudes
toward science have been stressed because they indicate
the contingency of those attitudes at particular times and
places. One cannot generalize about a greater receptivity
among Protestant clergy toward the new cosmology. As
late as 1679, Lutheran orthodoxy in Sweden could still be
obstructive. Biblical objections were wheeled out by the
theological faculty at Uppsala againsta young scholar, Nils
Celsius, who had tried to minimize them. In Denmark,
too, Lutheran clergy found it difficult to adapt. In 1661,
when C. N. Lesle published on the mobility of the earth,
he was considered by fellow clergy to be guilty of a dan-
gerous departure. A resilient alliance between Protestant
theology and Aristotelian philosophy, which had estab-
lished itself in different parts of Europe, remained par-
ticularly strong in Scotland during the first half of the
seventeenth century. In 1626, James Reid of Edinburgh
University considered the possibility of the earth’s axial
rotation, suggesting that Scripture sometimes described
phenomena as they appeared to the senses, rather than as
they really were. In so doing he triggered a theological
storm that led to his resignation.

134

https://doi.org/10.1017/CBO9781107589018.004 Published online by Cambridge University Press


https://doi.org/10.1017/CBO9781107589018.004

The Parallel between Scientific and Religious Reform

In certain European countries, however, notably
England and Holland, the freedom with which schol-
ars could defend the Copernican system stands in
striking contrast with the repression faced by Galileo.
England in the 1640s saw the Copernican texts of Galileo,
Kepler, and the Dutch astronomer Philip van Lansbergen
(1561-1632) read with increasing approval. In Holland
there were pockets of resistance. Gisbertus Voet (1588-
1676), first rector of the University of Utrecht, was
a notable critic. But Lansbergen’s defense of Coperni-
cus had already made considerable headway during the
1620s. That Lansbergen’s opponent, the Catholic the-
ologian Libertus Fromondus, spoke disparagingly of the
“Calvinistic-Copernican” system suggests that a parallel
was beginning to take shape between scientific and reli-
gious reform —atleastin the minds of critics. Descartes was
to enjoy a freedom to publish in Holland that was denied
him in France. As for the Copernican system in America,
it has been observed that the New England clergy were
its principal propagators.

On the issue of scientific freedom a contrast can there-
fore be drawn between certain Protestant cultures and
those under Roman Catholic jurisdiction — a contrast
exemplified by the careers of two Copernicans: Galileo
himself and the most fervent popularizer of the system in
England, John Wilkins. Although they belonged to differ-
ent generations, and though Wilkins was deeply indebted
to Galileo for his telescopic observations, the comparison
is nevertheless illuminating. Galileo ended his days under
house arrest; Wilkins ended his a bishop.

An initial reluctance on the part of Galileo to publi-
cize the Copernican system should not automatically be
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ascribed to fear of clerical censure. In a letter to Kepler
of 1597 he was more concerned by the prospect of being
dubbed a fool by that “infinite number of fools” who found
a moving earth derisory. If, during the first decade of the
seventeenth century, he was not yet an outspoken Coper-
nican, he was nevertheless a virulent critic of Aristotle,
soon arousing the hostility of Ludovico delle Colombe
who, in seeking to protect the immutability of the heav-
ens, had to endure Galileo’s exposure. Colombe was to
lead the academic attack on Galileo between 1610 and
1614. This was the period following Galileo’s move from
Padua, where he had held the chair of mathematics since
1592, to Florence where he had been appointed philoso-
pher and mathematician to Cosimo II, grand duke of Tus-
cany. Had he suspected, when he left the Venetian state,
that his Copernicanism might one day bring him into con-
frontation with papal authority, he might have thought
twice before leaving a region in which dissident scholars
could flourish and where printers, for commercial rea-
sons, were already disobeying papal rules. But at that stage
he may have valued the intellectual stimulus that a closer
intercourse with Jesuit astronomers seemed to promise.
It was not long, however, before he learned of a meet-
ing at the house of Archbishop Alessandro Marzimedici,
at which strategies for dealing with Copernicans were
reviewed. One present, possibly Colombe, had apparently
asked that Galileo’s opinions be condemned from the
pulpit.

Whereas academic philosophers with a vested interest
in preserving the Aristotelian world-picture were united
against Galileo, there was no such unanimity among his
clerical contacts, some of whom gave constructive advice.
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When asked about the admissibility of change in the heav-
ens, Cardinal Carlo Conti replied that the Bible did not
support Aristotle. He even referred Galileo to de Zuiiiga’s
commentary on Job in which the Copernican system had
been countenanced. Conti’s opinion was that reconcilia-
tion could be achieved, but only so long as the Scriptures
were understood to speak the language of common people.
Unfortunately for Galileo, though there was no unanim-
ity of reaction, there were clerics who would not leave the
issue alone and who, by their denunciation, drew attention
to its divisiveness. A young Dominican, Tommaso Cac-
cini, embarrassed more discerning members of his order
when, from his pulpit in December 1614, he lampooned
Galileo, and all mathematicians, as magicians and enemies
of the faith. The problem for Galileo was that, once suspi-
cions were aroused, the machinery of censorship could be
switched on at a moment’s notice. He had to work in the
knowledge that he could be reported to the Inquisition at
any time, when his writings would become the subject of
serious scrutiny.

He was in this predicament by February 1615 when his
letter to Castelli (which in expanded form became the let-
ter to the Grand Duchess Christina) was examined by the
Inquisition in Rome. The prospect of censure intensified
what, for Galileo, was fast becoming a dilemma. On the
one hand he was receiving advice from Cardinal Barberini
(later Pope Urban VIII) that he should steer clear of the-
ological issues; on the other he was advised that Cardinal
Bellarmine would welcome his comments on a passage
in Psalm 18 that appeared inconsistent with Copernican
doctrine. Trapped with one foot in and one foot out of the
sacristy, itwas during 1616 that his personal liberty was put

137

https://doi.org/10.1017/CBO9781107589018.004 Published online by Cambridge University Press


https://doi.org/10.1017/CBO9781107589018.004

Science and Religion

at risk. When a papal commission decided that a Coper-
nican cosmology was unacceptable, the pope’s instruction
to Bellarmine was that Galileo be required to abandon his
Copernican beliefs — with the threat of jail if he refused.
The minimum this required was that Galileo should be
warned that a heliostatic universe had been found formally
heretical and that he must no longer hold or defend it. If
he agreed, the threat of proceedings against him would be
unnecessary. The maximum requirement was that Galileo
should be warned by the Commissary of the Inquisition
that if he were to hold, defend, or teach the Copernican
doctrine in any way, he would be imprisoned. There is
much debate as to whether he was actually threatened with
prison, as the document in the Vatican file reported. At his
trial he would protest that, although he could remember
being told not to hold or defend the Copernican system,
he had no recollection of an injunction against teaching
it. Whatever passed between him and Bellarmine in 1616,
his freedom to champion a moving earth had clearly been
curbed, even if at that stage — as Bellarmine confirmed in
a signed affidavit — there had been neither abjuration nor
penance.

The decree of 1616 did attempt to discriminate between
books that aimed to reconcile the earth’s motion with
Scripture and those that remained within the confines
of astronomical hypothesis. Those of the first category,
including a recent work by the Carmelite monk Foscarini,
were to be destroyed. But those of the second, including
De revolutionibus itself, were merely suspended, pending
correction. As time passed, however, the Church censors
began to act as if the distinction were of no importance.
Furthermore, the very censorship under which Galileo

138

https://doi.org/10.1017/CBO9781107589018.004 Published online by Cambridge University Press


https://doi.org/10.1017/CBO9781107589018.004

The Parallel between Scientific and Religious Reform

was operating increased the nervousness of his oppo-
nents. There was mounting anxiety among the Jesuits lest
Galileo had a decisive argument against the Tychonic sys-
tem, which he was bound to conceal. The controversy with
Grassi over the nature of comets created an atmosphere
in which Galileo and the Jesuits finally became locked in
an intellectual trial of strength. Any vestige of friendship
Grassi might have retained was to disappear when he saw
a letter from Florence claiming that the Jesuits would be
powerless to answer Galileo’s arguments. His reported
reaction was that if his order could answer a hundred
heretics a year, they would not be beaten by one Catholic.

Meanwhile that one Catholic entertained the hope that
his freedom to defend the Copernican system might yet
be restored. With the appointment of his friend Barberini
to the papacy in August 1623, there were high hopes that
an avowed patron of the arts and sciences might lift the
restriction. But it is a measure of the difficulty Galileo was
working under that, despite several audiences with the
new pope, he was unable to ease the ban. Some clarifica-
tion was, however, secured. Reassurance was given that he
was free to discuss the rival systems as long as the arguments
were confined to mathematical astronomy. The dialogue
form of what became the Two chiefworld systems (1632) was
a brilliant response to these restrictions, Galileo probably
calculating that it would protect him from censure, even if
his impartial discussion pointed to far from impartial con-
clusions. By incorporating his favorite argument from the
tides —incontestably a physical argument — he nevertheless
transgressed the second of the two conditions.

The issue of censorship arose again in connection with
a license to print, which he was fortunate to obtain since
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FIGURE 111.3. Frontispiece to Galileo’s Dialogo i due massimi sistemi
del mundo (1632). In Galileo’s text, representatives of the Copernican
and Ptolemaic systems (Salviati and Simplicio respectively) defined
their positions in conversation with an ostensibly neutral third party
(Sagredo). Salviati does his best to convert the reactionary Simplicio,
who habitually resorts to arguments based on Aristotle’s physics and
commonsense observation. Galileo’s controversial argument that the
tides were the result of the combined motions of the earth, creating a
jolting effect similar to that produced when a water-carrying barge
hits the quayside, was conceivably vulnerable to the skeptical reply
that tidal effects could be the result of other mechanisms that an
omnipotent God might have devised. Perhaps to assist in conferring
the semblance of impartiality on his treatment, Galileo placed this
papal argument in the mouth of Simplicio — a tactic that tragically
backfired. Reproduced by permission of the Syndics of Cambridge
University Library.
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he knew exactly what he had done. To one correspon-
dent, Elia Diodati, he described his book as “a most ample
confirmation of the Copernican system by showing the
nullity of all that had been brought by Tycho and oth-
ers to the contrary.” That he did not escape a final cen-
sorship has been attributed to Urban’s discovery of the
1616 injunction, as recorded in the file, and to his real-
ization that Galileo had exceeded his perception of what
had been allowed. Because it transpired that Galileo had
not mentioned the 1616 prohibition when applying for
his license, Urban felt betrayed on several counts. That
the tides were a physical consequence of the combined
motions of the earth, as Galileo maintained, was the very
argument he had outlawed. And to add insult to injury,
one of his own arguments celebrating the omnipotence
of God had been placed in the mouth of Simplicio, that
character in the dialogue who, as the spokesman for naive
common sense, had been the subject of ridicule. Despite
an extrajudicial bargain that, if Galileo confessed his error,
he would be treated leniently, the final censorship was a
sentence of life imprisonment. Although this was com-
muted to house arrest, Galileo remained embittered in
the belief that the other side of the bargain had not been
kept. What Federico Cesi once wrote of the members of
his Lincean Academy applied to Galileo with a vengeance:
“All we claim in common is freedom to philosophize in
physical matters.” There can be no denying this was an
issue.

It is doubtful whether it was ever such an issue for
Wilkins. Like Galileo, he was committed to the Coper-
nican system as a cosmology and not merely as a math-
ematical hypothesis. As with Galileo, he wrote in the
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vernacular to reach a larger audience. For rejoinders to the
commonsense objections against a moving earth, Wilkins
was indebted to Galileo, as he was for striking analogies
between the earth and moon. On the issue of intellectual
freedom, however, contrasts begin to appear. Wilkins took
the silence of the Bible, on a question such as the plurality
of worlds, not as a ban but as an invitation to entertain the
notion. Such license had effectively been denied Galileo
who, by his friend Ciampoli, had been advised to suppress
remarks that might imply extraterrestrial life: Would they
not invite awkward questions such as how descendants of
Adam and Eve could have reached the moon?

For the publication of his pro-Copernican Discourse con-
cerning a new planet (1640), Wilkins had to obtain a license.
Butin Protestant England, even in Oxford under the chan-
cellorship of Archbishop Laud, he encountered little resis-
tance. His previous announcement of a Discovery of a world
in the moon (1638) had already enjoyed two printings in its
first year and a third in 1640. His proclamation that the
moon might be habitable was bound to attract criticism
from Aristotelian diehards such as Alexander Ross. But
such retaliation seems to have been powerless to harm

FIGURE 111.4. (opposite) Frontispiece from the combined edition
(1640) of John Wilkins’s Discovery of a world in the moone (1638) and
Discourse concerning a new planet (1640). Copernicus, on the left, raises
the possibility of the earth’s motion, Galileo produces his telescope,
and Kepler expresses a desire for wings that he might visit the new
world — as indeed he had dreamed of doing in his unpublished
Copernican text Somznium. The sun is portrayed as source of light,
heat, and motion. Reproduced by permission of the Syndics of
Cambridge University Library.
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him. There were threats to his academic career, but they
came from a different direction.

Having been appointed warden of Wadham College
Oxford in 1648, he was criticized by less moderate puri-
tans who objected to the manner in which he turned the
college into a haven for those with Anglican and Roy-
alist sympathies. His biographer has stressed the consis-
tency with which he avoided extreme political alignments
and maintained a steadfast dislike of religious persecu-
tion. Following the restoration of the monarchy in 1660,
the same spirit of moderation lay behind his efforts to
bring religious dissenters back to the Anglican fold and to
oppose legislation that disadvantaged them. If the failed
attempt to oust him from Wadham in 1654 was the work
of stricter puritans who suspected him of reducing Chris-
tianity to morality, so in the 1660s his “club for com-
prehension” evoked the censure of high churchmen. As a
religious moderate, he was attacked by extremists of dif-
ferent hues, but not, it would seem, because of his science.
If he was persecuted, it was as a result of his avoiding per-
secution. He was “prepared for the embracing of any reli-
gion,” one critic wrote, “rather than incur the hazard of
persecution.”

Wilkins’s survival as warden of Wadham, his move to
the mastership of Trinity College Cambridge in 1659, his
becoming bishop of Chester in 1668, and his appointment
as Lent preacher to the king suggest that there was nothing
particularly hazardous in being England’s most conspicu-
ous Copernican. His differentiation between “divine” and
“natural” knowledge found receptive ears. The former
related to the quest for spiritual happiness, the latter to
the sciences which, in their practical application, helped to
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constitute a third category of “artificial” knowledge. Once
again, however, it was differentiation without separation.
Natural knowledge was concerned with the frame of the
universe, but, as such, it disclosed the course of providence
in the physical world. Indeed, one of Wilkins’s arguments
in favor of the Copernican system had been that the alter-
native — imputing a daily rotation to the heavens — would
be to argue “improvidence in nature.” The desire to see
beauty, convenience, and harmonic proportion in the uni-
verse had clear religious overtones. In extending the prin-
ciple of biblical accommodation and the scope of natural
theology, Wilkins enjoyed a degree of liberty that Galileo
had been denied.

It is important not to exaggerate the oppressive effects
of Index and Inquisition. The Counter-Reformation did
not prevent Italian scholars from making original con-
tributions in classical scholarship, history, law, literary
criticism, logic, mathematics, medicine, philology, and
rhetoric. Nor were they isolated by the Index from
European scholarship. Prohibited books entered private
libraries where they would be consulted by those prepared
to break the rules in the interests of learning. One such
collection was in the hands of Galileo’s Paduan friend,
G. V. Pinelli. One can lose a sense of perspective if the
condemnation of Galileo is taken to epitomize the atti-
tude of Catholic authorities toward the natural sciences.
Relatively few scientific works were placed on the Index.
The attempt to put a stop to the moving earth stands
out because it proved so tragic an aberration — a personal
tragedy for Galileo and, in the long run, a tragedy for the
Church, which overreached itself in securing a territory
that would prove impossible to hold.
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One can lose a sense of perspective, too, if one over-
looks the positive side of Catholic educational programs.
The Jesuit order, which had been established as the intel-
lectual vanguard of the Church, made many enemies; but
its educational institutions were greatly admired. A dis-
tinctive prominence was given to mathematics — not least
because its value in astronomy, navigation, architecture,
and surveying gave it particular relevance to those train-
ing for missionary work overseas, or to those preparing
for high military or government service. The official con-
demnation of the Copernican system did put constraints
on what could be taught, though the option of present-
ing it as merely a mathematical hypothesis was still open,
and increasingly taken during the course of the seven-
teenth century. The important point, however, is that
Jesuit scholars were active in other branches of science
and particularly so in the emerging fields of electricity
and magnetism. It would be a caricature to portray them
as hidebound Aristotelians. In his commentary of 1646
on Aristotle’s Meteorologica, Niccolo Cabeo reproached
those who never questioned Aristotle’s teaching: They
were grammarians, not philosophers.

The scientific texts produced by Jesuit scholars were
sometimes short on theory. This may reflect the belief
that catalogs of data were more appropriate for teaching
purposes or that there were pressures to shy away from
controversial ideas. Even those who saw the need for the-
oretical models sometimes exulted in a pluralism that had
the effect of giving priority to none. Francesco Lana, a
pupil of the renowned Athanasius Kircher, confessed that
he would use many models to express the truth to which
the science of natural things could attain. What one model
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lacked, another would supply. If such eclecticism counts
as a limitation, it hardly detracts from the achievement of
Jesuits as patrons and teachers of science. Of the 195 mem-
bers of the Paris Academy of Sciences to be honored with
an official eulogy before the Revolution of 1789, at least
twenty percent had received a Jesuit education. Two gen-
erations before the Paris Academy was founded, a Protes-
tant crusader for educational reform had already conceded
that the state of learning had been “much quickened and
strengthened” by Jesuit schools. “If only they were ours,”
Francis Bacon had lamented.

Protestantism and Practical Science

We have been exploring the idea that Protestantism
helped to create a climate in which the scientific enter-
prise could gain momentum. With reference to the fate of
the Copernican system, we have encountered many com-
plications, even in a test case that, because of Galileo’s
trial, might seem to have been loaded from the start. We
cannot, however, leave the discussion with the ostensi-
bly greater freedom of Protestants to subscribe to a new
cosmology, because there are stronger claims in the litera-
ture for a parallel between scientific and religious reform.
Prominent among them has been the thesis of the Ameri-
can sociologist Robert Merton to the effect that the values
associated with Protestant asceticism gave a positive stim-
ulus to the practical sciences. In conclusion we shall briefly
consider Merton’s thesis and the difficulties that arise in
testing it.

Connections between ascetic Protestantism and the
growth of capitalism have been extensively discussed ever
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since Max Weber drew attention to three ethical maxims
commonly derived from Calvin’s theology. These were
that one should be diligent in pursuing one’s religious call-
ing; that one should renounce material satisfaction; and
that one’s time should always be used constructively. To
abide by these norms was not a way of earning salvation,
for in Reformed theology there was no way that salva-
tion could be earned. But to follow these maxims was the
duty of the Christian whose ultimate destiny was in God’s
hands. Itis not difficult to see how capitalist entrepreneur-
ship might prosper under such ethical norms: not by mak-
ing monetary gain an end in itself but as an almost inci-
dental product of thrift.

Merton’s thesis was that a godly involvement in the
affairs of the world would also encourage the growth of
science. There could be real connections between the spir-
itual injunction to glorify God and a quest for knowl-
edge that would not only demonstrate the Creator’s power
but also alleviate suffering. To study the book of nature
was a permissible use of the gift of reason that differ-
entiated humanity from the beasts. It was also effective
as a diversion from sensuality — from bags, bottles, and
mistresses, as Robert Boyle would put it. With exam-
ples drawn from seventeenth-century England, Merton
argued that the social utility of both science and tech-
nology was increasingly recognized where puritan val-
ues held sway. His thesis does not exclude the impor-
tance of wide socioeconomic forces. Economic expan-
sion in seventeenth-century Europe, and the growth of
the mining industry in particular, is given special promi-
nence in an analysis that made generous allowance for the
role of technical problems in defining areas of scientific
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research. Nor did Merton imply that the actual discov-
eries of a Boyle or a Newton could be directly ascribed
to the sanction of science by religion. The argument is
not that Protestant religion constituted a primary, inde-
pendent variable on which science depended, but that,
through reciprocal interaction, a higher value was grad-
ually placed on the practical sciences. Put another way,
puritan values helped to create an audience receptive to
programs for the improvement of man’s estate.

A guide to the vast literature on Merton’s thesis will be
found in the bibliographic essay, but it is important to note
that variants of it have survived intense criticism. There is
evidence that Protestant millenarianism, enjoying a resur-
gence during the civil war period in England, could pro-
vide a framework within which Bacon’s program for the
empirical sciences gained an extra impetus — despite the
fact that Bacon himself had been hostile to any religious
movement that might threaten the fragile monarchy to
which he had constantly vowed allegiance. A letter from
John Beale to Samuel Hartlib in the late 1650s shows how
the integration could be effected through the hope of a
restored dominion over nature:

Here you must add the discovery of, or dominion over all the
works of God; the conversion of stones into metals and back
again; of poisons into powerful medicines, of bushes, thorns
and thickets into wine and oil, and of all the elements to take
such guise as man by divine wisdom commands.’

For some Protestant thinkers, experimental science
promised a way of reversing the effects of the original
curse, a way of making a better world that might in
some small way mirror the perfection of God’s heavenly
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kingdom, a way of restoring the world to a condition fit
for Christ’s earthly rule. Affirmations of a strong paral-
lel between religious and scientific reform are not diffi-
cult to find. Thomas Culpeper remarked in 1655 that,
as Reformed theology rejected a pope in religion, so a
reformed science rejected a pope in philosophy. It was easy
to claim, as did Thomas Sprat in his History of the Royal
Society (1667), that the two reformations had this in com-
mon: Each prized the original copies of God’s two books,
nature and the Bible, bypassing the corrupting influence
of scholars and priests.

It is difficult to discount the evidence that Protestant
theology provided important resources for those who
saw in experimental science the key to human progress.
Merton himself could not discount statistical data, which
indicated that, of the foreign associates of the French
Academy of Sciences during the period 1666-1885, only
eighteen had been Catholics, against eighty Protestants —
despite Europe’s far larger Catholic population. Detailed
studies of English science during the period of the puritan
domination have also revealed plans for a national agency
to supervise technological innovation — plans that had
taken shape in the mind of Samuel Hartlib. The English
nation, wrote the parliamentarian soldier Walter Blith,
“might be made the paradise of the World, if we can but
bring ingenuity into fashion.” An efflorescence of scien-
tific publication in the period 1645-1660 — especially in
agriculture, mathematics, and medicine — suggests that
ingenuity did, for a while, come into fashion. Because good
works were required of a puritan as a duty of thanksgiv-
ing, the appeal of Bacon’s arguments to the intellectual
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leaders of the English Revolution can be readily under-
stood. Bacon had insisted that the “rule of religion that a
man should justify his faith by works applies also in natural
philosophy; knowledge should be proved by its works.”

The case for strong parallels between religious and sci-
entific reform can therefore be made to appear quite plau-
sible. But, in seeking to test the correlation, problems
soon arise. The most obvious test would be to identify the
religious allegiance of Europe’s most illustrious natural
philosophers of the late sixteenth and seventeenth cen-
turies. A high preponderance of Protestant ascetics might
then be suggestive. This is not, however, what one finds.
Indeed, catalogs of Catholic contributions have been com-
piled to challenge the view that a Protestant spirituality
provided distinctive motivation for scientific work. The
value of such catalogs is that they prevent too parochial
a view of the scientific effort. But they do not decide the
issue because many of the Catholic scholars listed may
have experienced the frustration of censorship to a degree
not experienced by their Protestant contemporaries. In
one such list the Jesuit astronomer Christopher Scheiner
is included for his discovery of the sunspots. But there
is no mention of the fact that Scheiner was put under
pressure by his superiors to curb his anti-Aristotelian
conjectures.

A second difficulty with this most obvious method of
testing is that, even if a preponderance of Protestants were
to emerge, it would not follow that it was their religious
convictions that supplied the motivation for their science.
Merton himself was aware of the problem when he raised
this question:
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To what extent did the old Puritans turn their attention to sci-
ence...because this interest was generated by their ethos, and
to what extent was it rather the other way, with those having
entered upon a career in science...subsequently finding the
values of Puritanism congenial?®

Merton’s answer was that both processes were at work,
but to an unknown extent. The problem in a nutshell is
whether particular forms of scientific and religious com-
mitment might not separately depend on ulterior forces
of social and economic change. It is striking, for example,
that detailed studies of the relations between religious dis-
sent and the promotion of science in eighteenth-century
Britain have located the correlation in expanding northern
towns such as Manchester where the ulterior forces were
population growth, increase in wealth, a certain social and
geographical isolation, a zest for political reform, and a
concern for moral values prompted by the seamier side of
city life.

"To establish a correlation is not necessarily to establish
a connection. Perhaps a more sensitive test would be to
examine the writings of puritans who did take an inter-
est in science in seventeenth-century England to see what
connections they did make in their schemes for reform.
But there are problems even with this more sophisticated
test, because it could be argued that to examine those
who were as a matter of fact interested in science is to
skew the sample. If the object is to determine whether
a puritan spirituality was conducive to scientific activity,
it would surely be necessary to take into account the far
larger body of puritans who were not so enthralled by the
book of nature. The problem then becomes that when
the puritan literature of the early seventeenth century is
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examined, the seeds of what might prove a flowering of
science are difficult to find. To puritan divines such as
William Perkins and William Pemble, it was not self-
evident that the works of science were good works. An
awareness of God’s contrivance in the intricate designs of
nature might confound the atheist, butit did not point him
toward the God who had entered into covenant with sinful
humanity. There was nothing in natural knowledge that,
in Pemble’s words, could “set straight the wryed and dis-
torted image of God in us”; nothing that might assist the
soul in achieving its sanctification. Add to this the imper-
fection of scientific knowledge, and it would then take a
low place in the stratification of priorities. For puritan
divines, the salvation of the human soul was of overrid-
ing importance, which suggests that some readjustment
of priorities might be necessary for those who valued the
study of nature.

Perhaps a more decisive test would be to examine the
composition of England’s first enduring scientific institu-
tion, the Royal Society, founded shortly after the restora-
tion of the monarchy in 1660. In fact such a test has been
performed to challenge Merton’s contention that there
was a puritan majority among its early members. From
a sample of 162 eventual fellows of the society who had
been over sixteen in 1642, and therefore old enough to
have taken sides in the civil war, and discounting foreign-
ers not in England during the war years (and a further 22
for whom there is inadequate documentation), 38 fought
for, or supported, Parliament, while 85 were royalist in
1642. The high proportion of royalists looks embarrass-
ing not only for Merton’s thesis but for variants of it which
have claimed that it was the political radicalism (not the
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puritanism) of the parliamentary radicals that made them
receptive to revolutionary science. As few as one in twenty
of the sample could be described as a utilitarian scientist of
puritan middle-class background. Only three ministers in
the sample were puritan enough to be ejected from their
livings after 1660. The author of the test, Lotte Mulligan,
has therefore concluded:

The typical background of a science enthusiast in the 1660s was
not middle-class, mercantile, puritan, politically radical, unaca-
demic or utilitarian. Rather, our typical Fellow was a royalist,
Anglican, university-educated gentleman.”

But how decisive are such statistical data? Because the
early Royal Society contained many passive members,
encouraged for their lucre or social luster, would it not
be a more sensitive test if the sample were restricted to
the active nucleus? Of the ten most active fellows (includ-
ing Robert Boyle, Jonathan Goddard, Henry Oldenburg,
William Petty, John Wilkins, Lord Brouncker, Walter
Charleton, John Evelyn, Sir Robert Moray, and
Christopher Wren), the first five had collaborated with
the parliamentarian regime, suggesting a higher propor-
tion of puritan involvement than that indicated by the
larger sample. And to compound the difficulty of how best
to interpret the statistics, the author of the test has con-
ceded that physicians, instrument makers, naval experts,
agricultural reformers, and general applied scientists are
more often to be found among the parliamentarians in the
sample.

The suggestion that the typical science enthusiast was
Anglican and not politically radical does not of course
affect the wider generalization that Protestant cultures

154

https://doi.org/10.1017/CBO9781107589018.004 Published online by Cambridge University Press


https://doi.org/10.1017/CBO9781107589018.004

The Parallel between Scientific and Religious Reform

were more amenable to freedom of thought. But it may
imply that the kind of Protestant spirituality, for which the
term puritan is commonly used, was not the only catalyst
for the expansion of science. Perhaps a certain detach-
ment from puritan enthusiasm, an insistence on modera-
tion and toleration on religious issues, defined the men-
tality that most often coincided with an interest in science
in seventeenth-century England. John Wilkins, whom we
encountered earlier, would illustrate this alternative cor-
relation. Willing to side with Parliament against Charles |,
he had not wished to see the king executed. Wishing to rid
the Anglican Church of the influence of Archbishop Laud,
he would not go along with more zealous reformers who
wished to break away. Deeply committed to the pursuit
of mathematics and the physical sciences, he stood up for
the universities when they were attacked by vituperative
radicals such as Cromwell’s army chaplain, John Webster.

The moderate Anglicanism for which Wilkins stood
is sometimes described as “latitudinarian,” to indicate a
breadth of mind and an attitude of religious toleration, at
variance with the demands of puritan enthusiasts, whose
overbearing self-assurance on the finer points of doctrine
could be distasteful. The idea of a correlation between
a latitudinarian and a scientific mentality can be appeal-
ing. They could be bound together by the belief, found in
Bacon, that religious controversies were an impediment
to science. There could be a suspicion of dogma, whether
religious or scientific. And science itself might be seen as
an instrument of religious union in that all parties could
agree on the existence of a Creator whose power was visi-
ble in nature. In Wilkins one finds an elaborate and adapt-
able theory of knowledge, which differentiated between
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fundamental truths, provisional hypotheses, and areas of
uncertainty in both scientific and religious domains. But
we are still left with the problem of testing. And in this
case it is particularly acute because to set up a typology in
which science correlates with religious moderation risks
the objection that what one means by moderation is going
to change according to political circumstances. With the
proliferation of puritan sects during the 1640s and 1650s,
there was so great a range of extreme demands, from the
nationalization of land to the emancipation of women,
that it would be surprising if the natural philosophers had
not begun to appear as moderates. Following the restora-
tion of the monarchy in 1660, it would have been sur-
prising if apologists for the newly founded Royal Society
had emphasized a puritan lineage. In his History of the
Royal Society (1667) Thomas Sprat reclaimed the name of
Francis Bacon from the hands of puritan visionaries and
reaffirmed the role of an inductive method, which, by pro-
moting consensus rather than disputation, was at one with
the quest for political stability.

The main thread running through this chapter has been
the difficulty of testing hypotheses that link the reform
of science to the reform of religion. That there are the
difficulties we have uncovered does not mean that the
hypotheses linking Protestantism to the expansion of sci-
ence are necessarily false. But it does suggest the need for
caution when faced with claims that a particular form of
Christian piety was uniquely propitious. Certain devel-
opments in seventeenth-century science did prove more
difficult for Catholic authorities to assimilate. A Coperni-
can cosmology, as defended by Galileo, is the outstand-
ing example. In the following chapter we shall encounter
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another: the recovery of an atomic theory of matter, which
played a significant role in the mechanization of nature.
But such is the fascination of the story that we shall find
Catholic scholars in the vanguard of those who sought
that very mechanization.
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