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Science-Fostering Belief—
Then and Now

Christopher B. Kaiser

Some nineteenth-century historians and philosophers portrayed the relationship between
science and religion as one of open warfare. By the end of the twentieth century, this warfare
model was largely abandoned by historians of science. It is now generally recognized that early
modern scientists were motivated by various religious beliefs. However, historians and
philosophers still often assume that the beliefs of early scientists either were abandoned by later
scientists or became peripheral to scientific work. Any beliefs that scientists rely on today are
thought to be merely common-sensical and secular in spirit.

What seems to have escaped the notice of historians and philosophers alike is the fact that some
of the beliefs of early modern scientists have persisted in surprisingly consistent forms. These
beliefs are so basic to scientific endeavor that they it could not be sustained without them.
Modern science actually turns out to be a faith-based enterprise.

In support of this revisionist position, I shall identify two distinct beliefs having to do with the
comprehensibility of the natural world that occur in the writings of early modern scientists like
Johannes Kepler. I shall discuss some of the forms those beliefs took in medieval Christianity
and in Reformers like Philip Melanchthon in order to show their specifically theological
character. Finally I shall illustrate the survival and vitality of these beliefs in modern scientists
like Albert Einstein and Paul Davies.!

atural science can be defined as the question is still why any culture or subcul-

human endeavor to explore and

understand all accessible features of
the space-time world, even (and especially)
those that are only accessible through the
use of sophisticated technologies that probe
the heights and depths of the universe. But
this simple definition implies that some peo-
ple have the audacity to believe they can
discern anything beyond what is required
for daily life. Such Science-Fostering Belief,
as I shall call it, constitutes part of the soft-
ware that motivates scientists and sustains
them in their endeavors.2

But why? Why should anybody believe
that they could use their brain to go beyond
what is already known about the universe?
Undoubtedly most modern scientists do not
consciously articulate this belief as the start-
ing point of their daily work. Science-Foster-
ing Belief has become a fixture of the culture
in which young scientists develop (as in my
own experience) and in which their work is
sustained. It may only be tacit for the major-
ity of trained scientists on a daily basis—
which is true of believers of all sorts.> The

Volume 59, Number 3, September 2007

ture that ever existed should have cultivated
and sustained such an audacious belief.*

Exploring the cultural roots of Science-
Fostering Belief will lead us to an examina-
tion of the historic “creationist tradition” and
to rethink the relationship between scientific
and theological endeavor. In spite of the fact
that the interests of science and theology
have at times conflicted, the two are much
more closely related than we often assume,
particularly when you probe the foundations
on which the training and work of scientists
rests. The tendency to treat them as two
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separate phenomena — associated with irrec-
oncilable opposites like skepticism and faith,
respectively —is a peculiar result of modern
secularization. Here I take issue with Chet
Raymo’s characterization of good scientists
as natural skeptics in contrast to “true
believers.”®

The Contingency of
Belief: Four Clarifications

First we have to reckon with the fact that the
founders of modern science were Europeans
who were raised as Christians and who
approached their work within an intellectual
framework strongly influenced by biblical
beliefs. The result is that one particular
religious tradition is singled out for exami-
nation in this study. It is not exclusively
a Christian tradition, because its roots go
back to the cultures of the ancient Near East,
Israel, and Greece. The “creationist tradi-
tion” that Christianity inherited was in the
process of formation centuries before Chris-
tianity became a distinct religion.®

It may well be the case that, of all the
historic cultures of the world, the vast major-
ity would not have had the inclinations or
beliefs needed to develop modern science
on their own. It does not follow, however,
that no other cultures have the belief struc-
ture needed to support scientific endeavor
or even that progressive science might not
have originated outside of Western Europe.

This is an immense area for investigation.
In order to make the point, we need only cite
a few examples. Ancient Chinese texts like
Master Lii’s Springs and Autumns (c. 240 BCE)
clearly affirm the lawfulness of the comple-
mentary forces that emerge from the Supreme
Oneness.” Such beliefs are very similar to
those we shall discover at the foundation of
modern Western science. The Holy Qur’an
portrayed the sun, moon, and the heavens
as subject to the legal ordinances of Allah.®
In the Middle Ages, Islamic science devel-
oped mathematical and experimental tech-
niques that did not appear until centuries
later among early Western scientists.” So
there are certainly other theological traditions
to explore besides Christianity. But we are
focusing on the cultural frame at the founda-
tion of Western science, so we must concen-
trate on the Judeo-Christian background of
modern science as a matter of historical
contingency.

On the other hand, there are definite
constraints on science-fostering cultures.
While the kind of beliefs needed to foster
scientific endeavor need not be uniquely
Christian, they are neither universal nor
arbitrary. A culture that can promote scien-
tific research must inculcate the belief that
the universe is intelligible in principle, and
that humans are special in their ability grad-
ually to learn all about it. Humans also need
be made aware of their limitations, and most
religious traditions do a good job at that.
But forms of either skepticism or religion
that undermine confidence in the lawfulness
of the universe or the intelligence of human-
ity will not be able to sustain scientific
endeavor over the long term.

The second preliminary point to be made
is that no human culture was ever predeter-
mined to cultivate the efforts of scientists.'
Today we often take such support for the
sciences for granted. We know that a career
in science is possible for anyone with the
ability and the inclination to pursue the
subject. Universities and research institutes
provide the resources to make such careers
a possibility. Without such a belief and the
institutions that sustain it, scientific endeavor
as we know it would not be possible.

Cross-cultural travel (or reading) reveals
that such institutions are not universal. They
are becoming more prevalent as industrial
society globalizes, but there are still many
areas of the world where people have more
pressing things to attend to. Sustainable
research institutes have only originated
within the last few hundred years in one
small corner of the world." Prior to that
time, civic leaders were more likely to
support the building of churches or the
quest for the philosopher’s stone than they
were to support scientific endeavor as we
know it. Historically speaking, therefore,
the emergence of modern science was far
from inevitable in Western Europe to say
nothing of other parts of the world.

Third, there is no need to suppose that
every individual will value or support the
work of scientists even in a culture that
takes the possibility of scientific endeavor
for granted. Western Europe and America
are highly scientific cultures, yet there has
been and continues to be skepticism, if not
downright opposition, with regard to the
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pursuit and support of scientific research. Cultures of
belief establish certain propensities, but they are far too
conflicted to have exactly the same effect on all of their
members.!?

Cultures differ enormously in the kind of occupations
they make possible. The culture of India has traditionally
provided a way for many (if not most) individuals to break
free from their inherited social ties and seek individual
enlightenment once they have fulfilled their obligations to
family and society. That life-trajectory is a distinct possi-
bility in Indian life even though only a minority of people
is inclined to pursue it, and modernist critics may even
oppose it. The same is true of Western Europe in regard
to the development of careers in science. So a science-
sustaining culture need not be ideally suited for scientific
endeavor any more than the cosmos in which we live is
readily intelligible or the human brain is ideally suited for
scientific research.

The fourth point is that I aim to reverse the common
perception of the science-theology relationship as one of
necessary conflict. There certainly have been instances in
which religiously motivated authorities have opposed
particular scientific ideas. The Congregation of the Holy
Office’s pressuring Galileo to renounce his Copernican
convictions and the prosecution of John Thomas Scopes
for teaching the evolution of humanity in an American
public school are two of the best known examples.'® The
publicity that has grown up around isolated instances like
these has sometimes been generalized into the dogma that
religious faith is inherently opposed to scientific endeavor.

In order to counteract this impression, I shall give an
example of a scientist who was sustained by the creational
teachings of the Church—scientists as believers, then.
I shall also give some examples of scientists who were
not committed to a particular creed, but who recognized
the importance of biblical teachings for their profession—
scientists as believers, now.

Most historians of science have already corrected
the record on this matter—they are not my concern.™*
But Church historians and historians of theology tend to
ignore the role of religious beliefs in the history of science.
I shall make a case for broadening and thickening our
view of historical theology in order to trace its implica-
tions for secular disciplines like the natural sciences.

The Origin of
Science-Fostering Belief

With these preliminary points in mind, we can now focus
on the main question of this article: what was the cultural
source of the conviction of early modern scientists that
they could probe beneath the surface phenomena and
discover the underlying laws of nature? What made them
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think that the enormous amount of time they spent investi-
gating seemingly intractable problems would lead to
improved understanding? Why did anyone ever dream
that questions as abstruse as the balance of matter and
anti-matter or the circulation of the mantle in the Earth’s
interior could actually be answered?

There are two topics that we need to address: the his-
torical origin of Science-Fostering Belief, and what that
belief looks like in the work of recent scientists — beliefs in
science —then and now.

Early Modern Astronomy:

The Case of Johannes Kepler

In the late sixteenth century, Johannes Kepler (1571-1630)
studied theology and astronomy at the University of
Tubingen. He became convinced that Copernicus was
right —the ancient idea that
the earth was the center of
the universe was wrong;
instead, the earth moved
through space, revolving
around a point very near
the center of the sun. As
Kepler's personal
spondence indicates, ques-
tioning the received wisdom
of the ages took consider-
able intellectual courage.”
This courage was based on
his dissatisfaction with tra-
ditional (Ptolemaic) astronomy and his belief that a better
understanding of things was possible.

corre-

Johannes Kepler'®

Kepler was fascinated with the arrangement of the
orbits of the six known planets (visible to the naked-eye).
As stated in the “Greeting to the Reader,” at the outset of
Kepler’'s very first publication, The Secret of the Cosmos
(1596), there had to be a good reason for this arrangement,
but neither the treatises of ancient writers like Ptolemy
nor Copernicus’s own work gave an adequate answer."”

Kepler originally thought he could solve the problem
in terms of solid geometry.!® It so happens that there are
just five regular polyhedrons—solids with faces that all
have the same shape and size (tetrahedron, cube, etc.).
That is exactly the same as the number of intervals
between the orbits of the six known planets (Mercury,
Venus, Earth, Mars, Jupiter, and Saturn). Could that be a
mere coincidence? If not, it should be possible to construct
a model for the orbits of all six planets by imagining them
as circles on a set of giant spheres with the five regular
solids nested between them (see figure 1).

The cognitive basis for this imaginative construction
was Kepler’s belief that there was a rational solution to
the problem. An astronomer should be able to construct
a mathematical model that would demonstrate the basic
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laws involved. Kepler expressed that belief
at the outset of his 1596 treatise:

It is my intention, reader, to show in
this little book that the most great and
good Creator, in the creation of this
moving universe and the arrangement
of the heavens, looked to those five
regular bodies ... and that God fitted to
the nature of those solids the number
of the heavens, their proportions, and
the law of their motions.??

In the beginning, God had constructed
the planetary system according to the laws
of solid geometry. Since the basics of solid
geometry were known, a miniature model of
the planetary system could be constructed.
The idea of building a mathematical model
for a natural system is standard procedure
today. For Kepler the idea was based on
belief in divine creation, which he inherited
from a longstanding creationist tradition.?

We know today that Kepler’s geometrical
model does not work. It was based on
incomplete data: there were at least two
more planets to account for that could not be
seen prior to the invention of the telescope.
So there are aspects of Kepler’s thinking that
would be bypassed in the subsequent devel-
opment of astronomical science. What was
enduring was his belief. Kepler was con-
vinced that there must be a discernible
reason for the arrangement and motions of
the planets. That conviction motivated his
research throughout his career even though
he never completely solved the problem
that he started with.

I must emphasize the fact that Kepler’s
belief was not based on his (limited) success.
Rather it preceded his work and motivated
it. Being a pious Lutheran who immersed
his life and work in theological study and
prayer, he started with his inherited belief
in God as a wise Creator and inferred that
the planets God created must follow simple
laws.?! Creational belief was the foundation
of Kepler’s endeavor as a scientist.

The rest of the story is well known.
Kepler eventually gained access to the latest,
most detailed observations —those made by
Tycho Brahe and his associates at his obser-
vatory in Denmark —for the changing posi-
tion of Mars in the night sky. It was known
that the orbit of Mars was not exactly circu-

lar. Kepler believed it possible to explain the
data in terms of a simple pattern that could
be expressed mathematically. But proving
it was a long, laborious process. Today the
entire problem could be easily solved using
a simple computer algorithm. But Kepler
relied on his creational beliefs to sustain his
work for years using the rudimentary math-
ematical methods of his time.?? His work is a
good example of the Science-Fostering Belief
that we are seeking to describe.

By the year 1605, Kepler finally demon-
strated a solution to the data for Mars. The
changing position of Mars could be explained
by assuming that its orbit was an ellipse
rather than a circle.® With the advantage
of later scientific knowledge this may seem
like a trivial step. However, the shift from
circles to ellipses was more radical than just
trying a new formula — Kepler was assigning
a fundamental role in nature to a shape that
had previously played no practical role in
everyday life.* In fact, most astronomers
stayed with the simpler idea of circular
orbits until Isaac Newton published his
demonstration of elliptical orbits from the
inverse square law of gravitation in 1687.%

Kepler also discovered the principle that
governed the motion of each planet along
its elliptical orbit (later known as the law of
“equal areas in equal times”) and ten years
later he devised a formula that related the
period of revolution to the size of the orbit
for each of the planets.?

Kepler synthesized his hard-earned
results in a treatise entitled, Harmonics of the

Fig. 1. Kepler’'s Early Model for the Planetary
Orbits?®
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Universe,” published twenty-three years after his first
publication. As always, he was forthright about the basic
convictions that had sustained him in his efforts:

Geometry, which before the origin of things was
coeternal with the divine mind ... supplied God with
patterns for the creation of the world and passed over
tohuman nature along with theimage of God ...%

Kepler’s Science-Fostering Belief had
at least two distinct components. The
belief that the universe is ordered by
mathematical laws [and] the belief that
mortal beings like humans have the
intelligence needed to discover these

cosmological laws ...

Here Kepler restated his long-standing conviction that
God had created the heavens according to the principles of
basic geometry. But the quotation adds a second belief —
the biblical idea that God had created humanity in the
divine image (based on Gen. 1:26-27). Kepler also cited
Plato and Proclus to show that geometry was not derived
from human experience. It was present in the mind of each
human from birth and only needed to be elicited by a good
teacher.®® Since geometry was an innate form of knowl-
edge of the patterns that God used in creation, Kepler
reasoned that it must have been part of the divine image
in humanity. In fact, he described the human capacity for
geometry as a ray of that divine image that was infused
into the human soul at birth.! In this way, Kepler sus-
tained his own belief not only that there was an answer to
the puzzle of the planetary orbits, but that human beings
had the ability (and the obligation) to discover it.

From this passage in Harmonics of the Universe, it
appears that Kepler’s Science-Fostering Belief had at least
two distinct components. The belief that the universe is
ordered by mathematical laws is one of them—Kepler
thought of it largely in terms of geometry as the pattern of
creation. The second component is the belief that mortal
beings like humans have the intelligence needed to dis-
cover these cosmological laws—again Kepler thought in
terms of geometry implanted in the human mind. In other
words, there is a striking correspondence between the
depths of the human psyche and the deep structures of the
universe, between mind and matter —not a perfect corre-
spondence, perhaps, but more than one might expect from
a pragmatic assessment of human nature.
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Kepler frequently noted the importance of this subject-
object correspondence for scientific endeavor. This con-
viction was what one recent historian has called the
“mainspring of his life’s work.”®? It was clearly stated,
for example, in his correspondence of the late 1590s,
years before his major breakthrough. In a letter addressed
to his astronomy teacher, Michael Mistlin, Kepler (1597)
explained that

. God, who founded everything in the world
according to the norm of quantity, also has endowed
humanity with a mind which can comprehend these
norms. For, as the eye for color, the ear for musical
sounds, so is the human mind created for the per-
ception not of any arbitrary entities, but rather of
quantities ...3

Kepler’'s letter portrays the human mind as being
adapted to discern the mathematical structures of creation
in the same way that the eye is adapted to perceive color.3*
Although Kepler does not refer in this passage to the idea
of the divine image in humanity, he does base his belief
on the idea that humans are God’s special creatures. God
ensured that humans would have the innate ability to
discover the norms according to which the world and
everything in it were created.®

The role of the divine image in humanity is more
clearly stated in another of Kepler’s letters, written just
two years later (1599):

Those [laws which govern the material world] are
within the grasp of the human mind. God wanted us
to recognize them by creating us after his own image
so that we could share in his own thoughts ... and,
if piety allows us to say so, our understanding is in
this respect of the same kind as the divine, at least
as far as we are able to grasp something of it in our
mortal life.3

As the context of the passage indicates, Kepler felt
himself compelled to justify his efforts to improve on the
science of the ancients. Some of Kepler’s critics apparently
thought that enhanced knowledge of such recondite sub-
jects was forever beyond the understanding of beings like
humans who were confined to live on earth. So Kepler’s
reference to a well-known biblical idea (Gen. 1:26-27)
provided needed theological support. But it also came
from the heart of his own conviction formed through his
theological training at the University of Tiibingen. The
willingness to question received knowledge and to strive
for deeper understanding was generated by religiously
founded beliefs. For some of Kepler's contemporaries,
scientific understanding and religious belief apparently
seemed contradictory, but for Kepler himself they were
not only consistent, but mutually affirming. The theologi-
cal background for his conviction is to be found in the
writings of Martin Luther and Philip Melanchthon.
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Kepler's Background in
Lutheran Creational Theology
The example of Kepler shows that we are
dealing with a culture of belief that was
deeply informed by biblical teachings. It is
worthwhile citing the founders of Kepler’s
immediate theological tradition, Luther and
Melanchthon.”” Two of the most widely
available treatises on the creation of human-
ity were Luther’s “Lectures on Genesis”
(published in 1544) and Melanchthon’s trea-
tise “On Christian Doctrine” (Loci communes,
1555). The two treatises may be treated to-
gether because they were written and revised
over the same period of time and because
Luther’s lectures were strongly influenced
(if not partly written) by Melanchthon.

Luther’s Lectures on Genesis make it clear
that the creation of the first humans in the
divine image entailed “the most dependable
knowledge of the stars and of the whole of
astronomy.” This original knowledge was
largely lost due to human rebellion against
God, but a spark of that original life is still
evidenced in human efforts to “understand
the motion of the heaven or measure the
heavenly bodies.”* Melanchthon’s Loci com-
munes was more specific and listed “under-
standing about number and order” among
the gifts of God that may still be observed in
humans.* So Kepler’s beliefs were not at all
idiosyncratic or arbitrary. They were rooted
in the teachings of his church, particularly
as they were mediated by the writings of
Luther and Melanchthon and the teachings
of mentors like Michael Mistlin and Jakob
Heerbrand.*!

Kepler’s beliefs about creation were not
unique to Lutheran circles. They were quite
typical of Western European culture in the
sixteenth and seventeenth centuries. Other
figures could be examined with basically the
same result. Some prominent examples of
natural philosophers expressing the identi-
cal beliefs to Kepler's are Lefevre d'Etaples,
Paracelsus, Giordano Bruno, Francis Bacon,
Isaac Beeckman, René Descartes, and Walter
Charleton.*> Our extended examination of
Kepler suffices to establish the role of such
beliefs in early modern science and to out-
line the nature of creational beliefs particu-
larly as they were passed on to founders of
modern physics.

Science-Fostering Belief
in Modern Physics

What does Science-Fostering Belief actually
look like in the work of representative mod-
ern scientists? As I stated earlier, the beliefs
of most modern scientists are mostly tacit in
everyday practice. The best examples for our
purposes are scientists who reflect on the
epistemology of their discipline. The ones
we shall look at are Albert Einstein, Henry
Margenau, and Paul Davies. Even though
these writers differ in many ways, their
beliefs are quite characteristic of their scien-
tific culture and will give a good sense of
the Science-Fostering Belief that they inher-
ited from early figures like Kepler.

We shall review these three scientists in
reverse chronological order, beginning with
Davies in order to illustrate the role of belief
in present-day physics. Then we shall turn to
Margenau and Einstein in order to illustrate
the role of belief at the foundations of mod-
ern physics (relativity and quantum theory).
Einstein’s historical insight about the cultural
foundation of early modern science will
point us back to Johannes Kepler and the
historic creationist tradition.

A Present-Day Cosmologist:
Paul Davies
My first example i
laureate, Paul BB
Davies.® In sev-
eral important [
articles and most
eloquently in his
1992 book, The
Mind of God: The
Scientific Basis for
a Rational World,
Davies drew attention to what he calls the
“great miracle of science”:

s the 1995 Templeton

TR

Paul Davies

The success of the scientific method at
unlocking the secrets of nature is so
dazzling [that] it can blind us to the
greatest scientific miracle of all: science
works. Scientists themselves normally
take it for granted that we live in
a rational, ordered cosmos subject to
precise laws that can be uncovered
by human reasoning. Yet why this is so
remains a tantalizing mystery.4
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Davies clearly articulates the basic point of this article —
that the pursuit of science is based on belief. In fact, he is
quite specific in stating that there is a dual-belief at the
foundation of scientific endeavor: First, scientists believe
that the cosmos is rationally ordered — that it is governed
by precise (mathematical) laws of some sort. This is an
article of faith since science does not tell us where that
rational order or those mathematical laws come from.
Second, scientists believe that human minds are actually
capable of understanding that rational order—they have
the scientific intelligence needed to develop mathematical
models and rational formalisms that will test positively
against data gathered in the laboratory and even against
data gathered from the farthest reaches of space-time.
These two beliefs correspond to the dual-belief that Kepler
inherited from his theological tradition.*

The burden of Davies’ quotation is not just that this
dual-belief —rational order and human understanding —
exists, but that modern scientists “normally take it for
granted.” It has become almost self-evident to working
scientists today despite the fact that neither the existence
of a rational order nor the possibility of human under-
standing is at all obvious in itself.

For Davies, the double-foundation of rational order
and human understanding is a “tantalizing mystery,”
really a double-mystery. But there is a third mystery
implied in Davies” statement about the “miracle” of sci-
ence. In addition to the mysteries of rational order and
human understanding, there is the mystery of why scien-
tists believe the universe to be intelligible. This belief is the
cultural foundation of scientific endeavor that we have
found in the creationist tradition leading up to Kepler.

A Philosophical Physicist:

Henry Margenau

The fact that scientific endeavor is motivated and sus-
tained by faith was not realized for the first time by Paul
Davies. Any number of writers could be cited on this topic.
One of the clearest of the previous generation was Henry
Margenau (1901-1997), a professor of physics and natural
philosophy at Yale University (1950-1969). In a philosoph-
ical study, published in 1961, Margenau explored what he
called “the new faith of science,” by which he meant the
set of beliefs to which all working scientists are personally
committed even though they are “not subject to logical
and empirical proof” and are often even contradicted by
the difficulties encountered in scientific research.*® As we
have seen, this faith was not quite as new as Margenau
believed: it is the same Science-Fostering Belief we have
seen in the writings of Kepler and Melanchthon.

Margenau was haunted by the fact that scientists might
well regard their efforts as futile. He described the difficul-
ties that nuclear physicists were experiencing in construct-
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ing a field theory for nuclear forces. In the 1950s, new
“elementary particles” were being discovered in high-
energy experiments, and there were seemingly intractable
mathematical problems in the theoretical calculations.
Any scientist who had to work on such problems for years
and who saw “little but chaos” might well become pessi-
mistic about the long-term prospects of their discipline.
What prevented scientists from giving up under such
conditions, Margenau observed, was an “over-arching
faith”:

[The scientist] holds with the fervor of a religious

conviction that his task is meaningful, that the his-

tory of science does converge in the limit upon a set

of knowledge, laws and principles that are unique,

categorical, and all inclusive.#

Margenau’s point here corresponds to the first article
of faith we found in Davies’ writings: “that we live in
a rational, ordered cosmos subject to precise laws.” But
Margenau saw this belief as something more than what
scientists take for granted. It was a personal commitment
made with the “fervor of religious conviction.”

Margenau’s analysis of the “faith of
science” focuses on the belief that the
cosmos is rationally ordered. ...

According to [Margenau's] catechism,
no one may ever completely understand
the laws of the cosmos, yet those laws
do exist and there is no insurmountable
obstacle that can prevent scientists
closer

from  getting  successively

approximations.

Margenau’s analysis of the “faith of science” focuses on
the belief that the cosmos is rationally ordered. Even
though, he is not so specific about the complementary
belief that humans are capable of discerning that order,
this second belief is implied in his optimism about the
prospects of eventually reaching a final theory. It is also
implicit in the “catechism” Margenau developed to
express the faith that sustained scientific research. This
catechism had a total of six articles. If Margenau wrote
today, he might call these, “Six Impossible Things Scien-
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tists Believe before Breakfast.”*® Here I shall
list just three of them, which read as follows:

(1)T believe that the search for truth is a
never-ending quest, yet I pledge myself to
seek it.

(3) I recognize no subjects and no facts which
are alleged to be forever closed to inquiry
or understanding; a mystery is but a chal-
lenge.

(5) I believe in the convergence of the scien-
tific laws upon principles that are all
embracive, though they may never be
completely within our reach.*

According to this catechism, no one may
ever completely understand the laws of the
cosmos, yet those laws do exist and there is
no insurmountable obstacle that can prevent
scientists from getting successively closer
approximations. Scientific endeavor is thus a
process of “continual self-correction toward
an ideal limit of understanding which is
forever approached and yet never fully
attained.”® As Margenau stated, every mys-
tery should be viewed as a new challenge.

Henry Margenau was a physicist and a
philosopher. We might even call him a
“theologian of scientific endeavor” in that
he consciously articulated the beliefs that
motivate scientists and showed the religious
dimensions of science as a human endeavor.

At the Foundation of Modern
Physics: Albert Einstein

Going back one hundred years, to the time
when the foundations of relativity and quan-
tum theory were being developed, Albert
Einstein also recognized that faith lay at the
foundation of his own work and that it had
a religious character. The basic points we
have seen in Davies and Margenau recur
throughout Einstein’s epistemological writ-
ings.>! For example, he stated the impor-
tance of assuming the rationality (or
intelligibility) of nature itself:

Certain it is that a conviction, akin to
religious feeling, of the rationality or
intelligibility of the world lies behind
all scientific work of a higher order.52

The creative scientist must be entirely
convinced of intelligibility in the depths of
the natural world, the object of scientific
work.?® But the scientist must also assume

some connection between subject and object
in order for the natural world to be intelligi-
ble to humans. As Einstein reflected on his
own scientific work, particularly in relativity
theory, he observed that he had always
approached his work assuming a primordial
connection of some sort between the human
scientist and nature. For Einstein there was
no logical bridge between the phenomena
and the principles that explain them that
could ever take the place of disciplined
human intuition. Therefore, the only way
to explain how applicable concepts could
arise in the scientist’s mind was to assume
a “pre-established harmony” between the
two.5

Using this well-known phrase from
Leibniz, Einstein argued for a “pre-estab-
lished harmony” between the human mind
and nature that could not be explained in
terms of any mechanism, whether logical or
natural® He also borrowed a striking
phrase from Kant to formulate one of his
most cogent statements of the problem: “the
eternal mystery of the world is its compre-
hensibility.” As Einstein explained Kant’s
point in his own words: “... the world of our
sense experiences is comprehensible. The fact
that it is comprehensible is a miracle.”>

Einstein described this philosophical idea
of “pre-established harmony” or “compre-
hensibility” in theological terms as a matter
of “belief” or “faith.”¥ He confessed his
own firm belief in “a superior mind” that
revealed itself in the laws of nature,®® and
he stated the importance of intellectual
humility in the face of “reason incarnate” in
the world —incarnate yet inaccessible to the
human mind in its profoundest depths.>

Like Davies and Margenau, Einstein
clearly identified the twin beliefs that under-
lie scientific endeavor: (1) that the world is
governed by mathematical laws; and (2) that
human reason is capable of grasping those
laws. But Einstein was more explicit than
our previous two examples about the history
of the beliefs he had inherited. Even though
he was strongly critical of organized reli-
gions, Einstein traced his intellectual heri-
tage back to the “sphere of religion.” Here is
the way he put it in a 1941 essay entitled,
“Science and Religion”:

Science can only be created by those
who are thoroughly imbued with the
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aspiration toward truth and understanding. This
source of feeling, however, springs from the sphere
of religion. To this [sphere of religion] there also
belongs the faith in the possibility that the regula-
tions valid for the world of existence are rational,
that is, comprehensible to [human] reason.®

Einstein repeatedly pointed to this larger “sphere of
religion” in order to explain the scientist’s belief in the
comprehensibility of the natural world. In the context of
the quote just above, he referred back to the ideas of
Christian natural philosophers like James Clerk Maxwell
(1831-1879), who had an immense influence on Einstein’s
own teachers.®!

Einstein also pointed out that founders of modern
science were people of profound religious faith.

What a deep conviction of the rationality of the
universe and what a yearning to understand, were
it but a feeble reflection of the Mind revealed in this
world, Kepler and Newton must have had to enable
them to spend years of solitary labor in disentangling
the principles of celestial mechanics! ... Only one
who has devoted his life to similar ends can have
a vivid realization of what has inspired these men
and given them the strength to remain true to their
purpose in spite of countless failures.

Belief in the intelligibility of the cosmos made the
solution of scientific problems seem possible to natural
philosophers like Kepler and Newton long before it was
an everyday occurrence as it is commonly thought to be
today. Even though Einstein rejected any notion of a
personal God who answers individual prayers and who
judges people according to their individual choices,®
he recognized deeper roots for this faith in the Psalms and
the Prophets that had inspired early European scientists.*

If Einstein, Margenau and Davies are correct in their
observations, scientific endeavor still depends on the twin
beliefs in universal laws of nature and in human intelli-
gence to match those laws. And if Einstein was correct in
his understanding of history, the emergence of modern
science itself was dependent on a religious heritage that
engendered those very beliefs.

Scientists are believers. This simple idea has implica-
tions for our views of both science and theology. A suit-
ably thick description of scientific endeavor must there-
fore include a theological dimension.®® It must portray
the embedding of modern science in the cultural history
that has provided the necessary motivation (Kepler),
conviction (Einstein), and persistence (Margenau) needed
for sustained endeavor.

Conversely, a suitably thick description of historical
theology must include a scientific dimension. It must
include the thinking of scientists like Kepler, Einstein,
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Margenau, and Davies who articulate beliefs that ulti-
mately derive from the biblical tradition. It should also
make room for the hundreds of scientists (and other lay
professionals) who live out those beliefs even if they do
not consciously articulate them. =

Notes

1This paper was presented at the 61st Annual Meeting of the ASA,
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foundation of scientific endeavor is Science-Fostering Beliefs
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3Tacit knowledge (or awareness) is knowledge upon which people
rely without necessarily thinking about it; see Michael Polanyi,
The Tacit Dimension (New York: Doubleday-Anchor, 1966), 9-10,
passim.
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5Chet Raymo, Skeptics and True Believers: The Exhilarating Connection
Between Science and Religion (New York: MJF Books, 1998), 2-4.
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Dales, “A Twelfth-Century Concept of the Natural Order,” Viator9
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with “creation science.”

7Lt Shi Chun Qiu V.2; The Annals of Lii Buwei, trans. John Knoblock
and Jeffrey Riegel (Stanford: Stanford University Press, 2000),
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Pre-Modern China (Honolulu: University of Hawaii Press, 1991),
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number of similar texts from ancient China. Other ancient Chinese
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med Marmaduke Pickthall (New York: New American Library,
1953),182, 316, 341.

9The thirteenth-century Syrian physician, Ibn al-Nafis developed
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astronomy, optics, and mechanical clocks. As court astronomer to
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