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Historian Adam Laats (a self-described noncreationist,
nonscientist) has written a thorough and well-docu-
mented account of American creationism, past and
present. His frequent use of primary literature and
direct quotes assures the reader that s/he is being pre-
sented with accurate information.

Laats shows that most Americans don’'t know much
about evolutionary theory and that they have taken the
path of least resistance by carelessly embracing posi-
tions simply because of the persuasiveness of winsome
idea champions. Latts argues that they should evaluate
supporting evidence for those positions. He opposes
the “missionary attitudes” on both sides of the contro-
versy, pointing out that some creationists link views on
origins with salvation, and some atheistic evolutionists
wish to convince creationists to abandon religion for
science.

Laats posits that the evolution/creation conflict is
mostly between young earth creationists (YEC), whom
he calls “radical creationists,” and everyone else. He
says that radical creationists incorrectly conflate the
holding of “liberal” social positions on such things as
sexuality, abortion, and politics with learning about
evolution. In response, radical creationists have built
systems and institutions to promulgate their views in
competition with mainstream science. Sadly, his use of
the harsh moniker “radical creationists” will not lead
many YEC adherents to read his book.

Laats theorizes that creationists are such for many
reasons, including seeking explanations of first cause,
purpose, and the driving forces acting in the created
order. He points out that they are also concerned about
consciousness and morality. While he gives examples of
the uncivil and fratricidal rhetoric between champions
of various creationist positions, he also takes the time to
describe the hermeneutical approach taken by a major-
ity of YECers (famously promoted by Ken Ham and his
ministry Answers in Genesis), that is, to understand the
intended meaning of the biblical text under consider-
ation. He then shows that while the old earth creationist
perspective (championed by Hugh Ross and the minis-
try Reasons to Believe) is quite varied in the particulars,
it agrees with the YEC view that speciation events were
acts of divine intervention, not evolution. He continues
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to show that mainstream evolution gains the strongest
support from creationists self-identified as evolutionary
creationists (i.e., theistic evolutionists), who are rep-
resented by the “non-radical” umbrella organization
BioLogos. He shows that intelligent design proponents
hold diverse views on the age of the creation and on
evolution, but that they share the belief that life is too
complex to have arisen on its own. With keen insight he
writes: “Radicals, non-radicals, old earthers, intelligent
designers, evolutionary creationists all compete to have
their creationist vision embraced by religious people
who might or might not look askance at evolutionary
theory” (p. 17).

While he thoroughly describes the main creationist
viewpoints (young earth creation, old earth creation,
evolutionary creation, intelligent design), and he quotes
evolutionary creationist Kenneth Miller statement that
“absolute materialism ... cannot fully explain the nature
of reality” early on (p. 21), for the rest of the book, Laats
largely ignores how naturalism, materialism, and tele-
ology affect theists’ stances toward evolutionary theory.

Naturalism (ontological) is the view that the universe
completely lacks supernatural or metaphysical ele-
ments.! While many evolutionary creationists are
methodological naturalists (science should not address
metaphysics), they are not ontological naturalists.

Materialism, while similar to naturalism, posits that the
universe consists only of matter and energy.? Relating
these propositions to science, David Griffin writes:

Science, it is widely agreed in scientific, philo-
sophical, and liberal religious circles, necessarily
presupposes naturalism ... Most philosophers,
theologians, and scientists, however, believe that
scientific naturalism is incompatible with any
religious view of reality.?

Teleology (biological progress) is consistent with the
theological view that God created the universe and life
with purpose.* Evolutionary creationists hold a vari-
ety of views on teleological evolution, and those who
accept it in principle disagree on possible mechanisms
of action. Many creationists conflate evolution, materi-
alism, and ateleology. This strengthens their resolve to
reject evolutionary theory of any kind.

To “bridge the impasse,” Laats prescribes how evo-
lution should be taught in public secondary schools:
children should learn about evolution and religious
ideas should be kept out of the classroom. Trust in
educators should be fostered because Americans doubt
mainstream evolutionary theory due to “our funda-
mental, divisive, enduring lack of trust” (p. 175). But
this approach to gain trust of students through the pre-
sentation of convincing evidence and arguments has
already been shown to be largely ineffective. Teachers
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who fail to consider religious presuppositions are likely
to build intransigence among their religious students.
On the other hand, culturally competent teaching
methods have been shown to successfully engage both
evolutionary theory and the learner’s presuppositions
and religious beliefs. A growing body of empirical stud-
ies shows that culturally competent evolution educators
can gain the trust of their students, who are then less
resistant to new or previously rejected propositions
about evolution.®

In summary, this fine book suffers from a failure to
recognize naturalism/materialism as the core conflict
between creationists and materialistic evolutionists,®
and it doesn’t promote the building of trust and rec-
onciliation in educational settings through culturally
competent evolution instructional methods.

Notes
'David Papineau, “Naturalism,” in E. N. Zalta, ed., The
Stanford Encyclopedia of Philosophy (Summer 2021 Edition),
https:/ /plato.stanford.edu/archives/sum2021/entries
/naturalism/.
*William Jaworski, “Why Materialism Is False, and
Why It Has Nothing To Do with the Mind,” Philoso-
phy 91, no. 2 (2016): 183-213, https://doi.org/10.1017
/50031819116000036.
*David Ray Griffin, Religion and Scientific Naturalism: Over-
coming the Conflicts (Albany, NY: SUNY Press, 2000), 11.
Sy Garte, “Telelogy and the Origin of Evolution,” Per-
spectives on Science and Christian Faith 69, no. 1 (2017):
42-50, https://www.asa3.org/ASA/PSCF/2017/PSCF3
-17Garte.pdf.
°For example, M. Elizabeth Barnes and Sara E. Brownell,
“A Call to Use Cultural Competence When Teaching
Evolution to Religious College Students: Introducing
Religious Cultural Competence in Evolution Education
(ReCCEE),” CBE — Life Sciences Education 16, no. 4 (2017),
https:/ /doi.org/10.1187/ cbe.17-04-0062.
See M. Elizabeth Barnes et al, “’Accepting Evolution
Means You Can't Believe in God’: Atheistic Perceptions
of Evolution among College Biology Students,” CBE —
Life Sciences Education 19, no. 2 (2020), https://doi.org
/10.1187/ cbe.19-05-0106.

Reviewed by Michael Tenneson, Department Chair and Professor of
Biology at Evangel University, Springfield, MO 65802.
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DAWN: A Proton’s Tale of All That Came to Be by
Cees Dekker, Corien Oranje, and Gijsbert van den Brink.
Translated by Harry Cook. Downers Grove, IL: Inter-
Varsity Press, 2022. 166 pages, discussion questions.
Paperback; $22.00. ISBN: 9781514005668.

Imagine that you could witness the entire history of
the universe first-hand, from the big bang to the end of
time. Perhaps, if you were a sentient yet patient proton,
you would have the necessary longevity and attention
span, and this idea could become your reality. Such is
the premise of Dawn: A Proton’s Tale of All That Came
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to Be. “Pro,” as the proton protagonist is known to his
chatty neighboring subatomic particles, is born from
quarks in the first second after the big bang, blind and
knowing nothing, but with an insatiable curiosity about
what is happening, and why. Conversations with other
particles born a split-second earlier soon produce in
Proton a deep admiration for a skilled Creator, and a
sense of wonder and anticipation about what they have
seen and what will happen next.

Throughout several chapters, Pro confusedly and viv-
idly experiences the onset of light, nuclear fusion, a
supernova, and incorporation into a molecule as part
of a carbon nucleus. Pro ends up in the dust cloud that
forms Earth, eventually witnessing the origin of terres-
trial life as part of an RNA molecule. A rumor among
the subatomic particles that the Creator wants to make
personal contact with one of the creatures generates a
guessing game as they witness the progress of evolu-
tion. Which lifeform will it be?

When Homo sapiens arrive on the scene, the story shifts
to tracking biblical narratives, and the subatomic parti-
cles begin asking each other more theological questions.
The Creator makes contact with two humans, a chief-
tain couple in Africa. The Fall ensues when the couple
and their tribe reject the Creator’s instructions, much to
the subatomic particles” surprise and horror. Pro and
his neighbors are then able to witness key moments in
the progress of redemption, becoming fly-on-the-wall
observers to events in the lives of several important
biblical characters. “How is the Creator going to fix
things?” the particles ask each other.

At this point it becomes apparent what a colossal
challenge the three authors (a nano scientist, a novel-
ist, and a theologian)! have taken upon themselves.
They have tried to produce a gripping narrative in
which the protagonist does not know the outcome,
but Christian readers will. They have set out to tell an
entertaining story of the history of the universe from
a Christ-centered perspective, filled with imaginative
details that are consistent with modern science but also
with the biblical witness. They have charged into a liter-
ary no man’s land between fiction and nonfiction.

Do they succeed? In many ways, admirably so. The
merging of science and biblical witness is skillfully
accomplished, respecting the integrity of each source
of knowledge. To readers of this journal, the idea of a
Creator patiently guiding the evolution of the universe
and of life over billions of years in order to generate
Earth and its humanity, followed by the increasingly
intimate involvement of that Creator in redeeming
humanity, is familiar. To many others, this idea will be
revelatory.
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If evaluated as a work of fiction, it would be safe to say
that Dawn is wildly imaginative, yet it is also strangely
hindered by the passivity of the narrating subatomic
particles. “Imagine that you yourself could determine
where you would like to go” (p. 28), they muse just
before the first protocell develops. Pro witnesses and
experiences history but cannot intervene. The sub-
atomic particles can react, but they have no agency in
the macroscopic world. They do not embark on a quest
or a voyage of self-discovery. “Just go with the flow”
(p- 29), one advises. The tropes of fiction, however, are
probably the wrong standards for evaluating this book.

Dawn succeeds, in the end, as creative nonfiction —the
memoir of a proton. Along the way, it retells the old,
old story in an imaginative way. The authors have cre-
ated one of the most accessible books on science and
Christianity to come out in recent years. Even young
adults will be able to enjoy it.

Note
ICees Dekker, distinguished nano-scientist at Delft Univer-
sity of Technology; Corien Oranje, novelist/theologian
and author of Christian children’s literature; and Gijsbert
van den Brink, theologian and holder of the Chair of The-
ology and Science, Vrije Universiteit Amsterdam.

Reviewed by David O. De Haan, Professor of Chemistry, University
of San Diego, San Diego, CA 92110.
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FRACTALS: The Secret Code of Creation by Jason
Lisle. Green Forest, AR: Master Books, 2021. 224 pages.
Paperback; $29.99. ISBN: 9781683442400.

Fractals: The Secret Code of Creation, by Jason Lisle, is
a beautifully crafted coffee-table book which invites
readers not only to the beauty of mathematics, but
also to belief in Christianity. The author is affiliated
with Answers in Genesis and is a founder of the Bible
Science Institute, both of which insist on a young earth
interpretation of Genesis 1-3.

The mathematical chapters are well written, but the
book is really an apologetic for a narrow Christian
worldview. The book claims that mathematics, particu-
larly the Mandelbrot fractal and similar objects, displays
God’s nature. The first chapter, “The Secret Code,”
claims that “those who reject God like to explain the
complexity of biological life by appealing to Darwinian
evolution,” but that mathematics is free from this
“because numbers do not evolve.” The fractals in this
book, beginning with the Mandelbrot set, give an “infin-
itesimal glimpse into the mind of God” (p. 9). This sets
the theme: there are only two worldviews, and these are
in direct competition. The mathematics of fractals is to
lead the reader toward the Christian worldview, indeed
to a “secret code.”
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A computer-generated example of a fractal, introduced
by Benoit Mandelbrot,' is created in the complex plane
by iterating the quadratic function f(x)=x*+c. Pick a
complex number ¢ and examine the sequence ¢, f(c),
f(f(c)), and so on. Ask the question, “Do these iter-
ates of the function form a bounded sequence?” If the
sequence is bounded, then the complex number c is in
the Mandelbrot set. In the complex plane, color that
point, ¢, black. If the sequence ¢, f(c), f(f(c)), ... is not
bounded, give ¢ a color based on the speed of growth
of the sequence. Use a modern computer to color the
points in the complex plane. With this coloring, the
mathematical analysis of the Mandelbrot set gives rise
to intricate paintings of the complex plane.

After this introduction, the book describes the required
mathematical material: sets, complex numbers, func-
tion iteration. The mathematical descriptions are well
done and intended for a popular audience. There are
no frightening equations to drive away the reader. The
prose, along with the accompanying artwork, is invit-
ing. One might use much of this book as an invitation
into the study of mathematics. Indeed, many mathema-
ticians have used the study of fractals to do just that.

Chapters two through seven explore the mathematics
of the Mandelbrot set with text-printed elegant pictures
of various regions of the fractals. Chapters two through
five, with picturesque titles —“Valley of the Seahorses,”
“Valley of the Double Spirals,” “Infinite Elephants,
Scepters on Seahorses” —focus on a particular region of
the Mandelbrot set, zooming in to display intricate spi-
rals, bays, peninsulas. The infinite complexity of these
drawings is beautiful and agrees with my belief that
mathematics is the language of the great artist.

The sixth chapter, “Changing the Formula,” asks what
happens if the simple quadratic f(x)=x>+c is replaced
by other quadratics. It is shown, by examples, that other
quadratics merely transform the Mandelbrot set, shift-
ing it in some obvious manner. A mathematics student
comfortable with function transformations will recog-
nize that any quadratic function can be transformed
into any other quadratic—this is the essence of the
quadratic formula—and so it should not be surprising
that nothing new is achieved by replacing one quadratic
by another.

Later chapters replace a quadratic function by other
polynomials, then by functions involving fractional
exponents, then by a conjugate function and finally by
trigonometric and exponential functions. Euler’s mar-
velous identity e?=cosfi+isinf briefly comes into play,
linking trigonometric and exponential functions in the
complex plane. In all these chapters, the mathematical
explanations are kept simple, and the beautiful artwork
continues. The chapter, “Geometric and 3D Fractals,”
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asks about higher dimensional figures and introduces
the quaternions. The chapter does not go deeply into
the material but intends to leave the reader curi-
ous and intrigued. The concluding chapter describes
occurrences of fractals as physical objects in nature
(shorelines, clouds, trees, etc.), returning to the topic
found in Mandelbrot’s introductory book.

Chapter 8, “Fractals and the Christian Worldview,” is an
interlude to the mathematics, returning to the claim that
of the two suppositions, a Christian or a non-Christian
worldview, only the Christian worldview truly explains
fractals. Yes, the infinite complexity of the Mandelbrot
set is beautiful. Many mathematicians agree that beauti-
ful objects like this are independent of human thought,
a form of mathematical platonism. But the leap from
mathematical platonism to belief in a creator and then to
belief in the biblical God is not well supported by Lisle.
He ignores the difficulties involved in these steps: first
from mathematical platonism to deism, and then from
deism to belief in the God that Christians worship.

In the final (twelfth) chapter, Lisle returns to his argu-
ment that mathematics points to the God of the Bible.
He quotes physicist Eugene Wigner’s article, “The
Unreasonable Effectiveness of Mathematics in the
Natural Sciences,” which discusses the “miracle” of
mathematics in explaining the modern world.? Lisle
then quickly dismisses other religious views and claims
that only the Bible makes sense of our universe. The
book ends with a gospel presentation.

One can argue (Rom. 1:20) that God’s divine nature is
visible in the beauty of mathematics, but Lisle quickly
dismisses the beliefs of atheists and non-Christian reli-
gions and leaps to claiming (as implied by the book’s
subtitle) that the only legitimate reaction to fractals is to
believe in the Christian God. While most of my mathe-
matical colleagues identify with mathematical platonism,
their beliefs vary across a spectrum from atheism/
agnosticism through Judaism, Islam, and Christianity.
The jarring leap from “the beauty of fractals comes not
from people” (p. 125) to the Christian worldview, will
leave a thoughtful skeptic with whiplash. At no place is
the “secret code” to creation explained explicitly.

Lisle’s approach to apologetics is that of presupposi-
tionalism. He assumes that only a Christian worldview
is reasonable. However, presuppositional apologetics
has several significant flaws. It can quickly become a cir-
cular argument: if one assumes the truth and accuracy
of the Bible as an axiom then the Christian worldview
is a foregone conclusion. This approach receives quick
approval from people who already believe the scrip-
tures but is readily dismissed by the sceptic. Even when
the circular argument is avoided, the best one can argue
is that the universe —and mathematics —appears to be
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beautiful, appears to have design. The appearance of
design is roughly equivalent to mathematical platonism
and parallels the argument of Romans 1. But the scep-
tic who accepts this argument will immediately point
out that there are many worldviews that begin with this
assumption. The leap to the Christian worldview is not
proven by this approach; it requires the additional con-
firmation of special revelation.

In other publications, Lisle rejects both the big bang
theory and evolution. Ironically, this beautiful book on
fractals makes it clear that elegant and complex struc-
tures do indeed arise from quite simple processes. This
is a concept that underlies the theory of evolution,
which Lisle opposes.

Would I put this book on my coffee table? No, because
ultimately this book is an attempt at apologetics. The
flaw in the apologetics will be apparent to the thought-
ful sceptic. And the author’s attempt to establish the
Christian worldview includes simplistic claims that are
dismissive of people with other beliefs.

Notes
'Benoit B. Mandelbrot, The Fractal Geometry of Nature (New
York: W. H. Freeman, 1982).
’E. P. Wigner, “The Unreasonable Effectiveness of Math-
ematics in the Natural Sciences,” Communications on Pure
and Applied Mathematics 13 (1960): 1-14.

Reviewed by Ken W. Smith, Professor of Mathematics, retired,
Manton, MI 49663.
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GENERATIONS OF REASON: A Family’s Search
for Meaning in Post-Newtonian England by Joan L.
Richards. New Haven, CT: Yale University Press,
2021. 456 pages, with 21 b/w illustrations, 1,218 end-
notes, and a 35-page index. Hardcover; $45.00. ISBN:
9780300255492.

The title gives no clue who this book is about. Nor does
the publisher’s description on its website, the abbrevi-
ated blurb inside the book jacket, the four endorsements
posted on the jacket’s back (“beautifully written,” “epic
masterpiece,” “magnificent study,” “compelling and
wide-ranging”), or even the chapter titles. The reader
first learns whom the book is about and how it came
into focus in the author’s Acknowledgments. In study-
ing the divergent interests of Augustus De Morgan and
his wife, Sophia, the importance of De Morgan's father-
in-law William Frend’s thinking became apparent. This
is turn led Richards to delve into the lives and beliefs
of two ancestors from the previous generation, Francis
Blackburne and Theophilus Lindsey, who felt compelled
by their commitment to “reasoned conclusions about
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matters of faith” (p. x) to move away from orthodox
Anglicanism and establish the first Unitarian church in
England. Thus the book eventually evolved into chroni-
cling the lives of three generations over a century and a
half during (roughly) the Enlightenment era.

A central motif running through the experiences,
beliefs, and work of these families was their steadfast
commitment to a form of enlightened rationality that
provided coherence and foundational meaning for
their lives. Reason informed their ecclesiastical com-
mitment to Unitarianism, their views of science and
mathematics, and their public activity favoring social
and educational reforms. But also, paradoxically, their
search for reason led to the beliefs and practices (of
some family members) that today would be considered
pseudo-scientific — mesmerism, phrenology, and spirit-
ism, among others.

As Richards notes in the book’s opening sentence, for
her, Generations of Reason is “the culmination of a life
devoted to understanding the place of mathematics in
modern European cultural and intellectual history.”
The mathematics and logic of early- to mid-nineteenth-
century Britain has been an ongoing research interest for
Richards during her forty-year tenure as a historian of
mathematics at Brown University. It is this that largely
drew me to the book and which I will focus on here: it
climaxes in a substantive treatment of the progressive
mathematics of De Morgan, whose work contributed to
transforming British algebra and logic. This is in stark
contrast with the radical ideas of Frend, who refused to
admit negative numbers into mathematics.

A central figure behind the developments under
investigation is John Locke, whose Essay Concerning
Human Understanding (1689) and The Reasonableness of
Christianity, as Delivered in the Scriptures (1695) exercised
a tremendous influence over and challenge for eigh-
teenth- and nineteenth-century British thinkers. Locke’s
ideas defined and emphasized rationality in relation
to knowledge generally and to scientific and religious
knowledge in particular, providing dissenters with a
rationale for combatting traditional theology and con-
formist science and philosophy. For Locke, however,
a literal reading of Scripture was still authoritative
for religious beliefs. This was true for Frend and De
Morgan also, even though they held tolerant attitudes
toward a wide latitude of thinkers.

Locke’s view of reason also affected period reflections
on mathematics. Like others in the early modern and
Enlightenment eras, Locke had held up mathematics
as a model of absolutely certain knowledge because of
the clarity of its ideas and the supposed self-evidence
of its axiomatic truths. Of course, this characteriza-
tion applied more to Euclidean geometry than to the
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burgeoning domains of analytic mathematics, such
as calculus, which, as Berkeley charged, still lacked a
sound theoretical basis. As for logic, Locke had an acute
antipathy toward traditional argument forms and pro-
posed that one should reason with ideas rather than
words, assessing their agreement or disagreement in
less convoluted ways than in a syllogism. In express-
ing such relations with language, though, one should
use meaningful and unambiguous terms. This was
somewhat problematic in algebra and calculus, where
symbolic expressions were manipulated to produce
useful and important results, even when their meaning
was less than clear.

Around the turn of the nineteenth century, Frend
campaigned to bring algebra in line with Lockean
reasoning: algebra was conceptualized at that time as
universal arithmetic, containing such laws as the trans-
position rule if a+b =c then a=c-b. Thus, no expression
should be employed if its meaning was unintelligible.
In the above equations, one must assume the condition
b<c to rule out negative values, since numbers, which
represent quantities of discrete things, cannot be less
than 0. Excising negative quantities from mathematics
was extreme but necessary in order to adhere to a liter-
alistic view of rationality.

British mathematicians largely resisted following Frend
down this path of purity, though they were unsure how
to rationally justify their use of negative and imagi-
nary quantities without going outside mathematics and
appealing to things like debts. Robert Woodhouse, in an
1803 work, was one of the first Cambridge mathemati-
cians to propose a more formalistic algebraic approach
in calculus. This agenda was furthered a decade later
by members of Cambridge’s Analytical Society, one of
whom was George Peacock. His and others” attempts
to convert Cambridge analysis from Newtonian to
Leibnizian calculus were waged through translating
a French textbook and making notational changes in
Cambridge’s mathematical examinations.

In 1830 Peacock’s Treatise on Algebra introduced a more
formalistic approach in algebra. Richards argues, draw-
ing upon some fairly recent research, that Peacock’s
position was grounded in a progressivist view of his-
tory: arithmetic developed naturally out of fluency with
counting, and algebra out of familiarity with arithme-
tic. Arithmetic suggests equivalent forms (equations, or
symbolic assertions like the above rule) that can also be
accepted as equivalent/valid in algebra without being
constrained by restrictions appropriate to arithmetic.
Such transitions, he thought, constitute genuine his-
torical progress. Algebra thus splits into two parts for
Peacock, arithmetical algebra and symbolical algebra,
the latter based upon his principle of the permanence
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of equivalent forms, as found in his 1830 A Treatise on
Algebra.

Peacock’s approach to algebra set the stage for later
British mathematicians such as De Morgan (Peacock’s
student), Boole, and others. Initially inclined to fol-
low his future father-in-law’s restrictive approach in
algebra, De Morgan was soon won over to Peacock’s
point of view, even going beyond it in his own work.
In a series of articles around 1840, De Morgan identi-
fied the basic rules governing ordinary calculations, but
he also began entertaining the notion of a symbolical
algebra less tightly tied to arithmetical algebra. By more
completely separating the interpretation of algebra’s
operations and symbols from its axioms, symbolical
algebra gained further independence from arithme-
tic. This gave algebra more flexibility, making room
for subsequent developments such as the quaternion
algebra of William Rowan Hamilton (1843) and Boole’s
algebra of logic (1847).

After exploring the foundations of algebra, De Morgan
turned his attention to analyzing forms of reasoning, a
topic made popular by the resurgence of syllogistic logic
instigated at Oxford around 1825 by Richard Whately.
Traditional Aristotelian logic parsed valid arguments
into syllogisms containing categorical statements such
as every X is Y. De Morgan treated such sentences exten-
sionally, using parentheses to indicate total or partial
inclusion between classes X and Y. Thus, every X is
Y was symbolized by X)Y since the parenthesis opens
toward X; to be more precise, one should indicate
whether X and Y are coextensive or X is only a part of
Y. By thus quantifying the predicate, as it was called,
De Morgan allowed for these two possibilities to be
symbolized respectively by X)(Y and X))Y, in compact
symbolic form as “)(" and ))". Combining the two prem-
ises of a syllogistic argument using this notation, one
could then apply an erasure rule to draw its conclusion.
De Morgan enthusiastically elaborated his symbolic
logic by adopting an abstract version of algebra that
paved the way for operating with formal symbols in
logic. De Morgan’s symbolism is not as inaccessible as
Frege’s later two-dimensional concept-writing (though
the full version of De Morgan’s notation is more com-
plex than indicated here), but it is still rather forbidding
and failed to find adherents.

In addition to expanding Aristotelian forms by quan-
tifying the predicate, yielding eight basic categorical
forms instead of the standard four, by 1860 De Morgan
was generalizing the copula “is” in such sentences to
other relations, such as “is a brother of” or “is greater
than.” He began to systematically investigate the for-
mal properties of such relations and the ways in which
relations might be compounded. Though intended as
a way to generalize categorical statements and expand
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syllogistic logic, his treatment of relations was later
recognized as an important contribution that could be
incorporated into predicate logic. Richards’s treatment
gives the reader a fair sense of what De Morgan’s logic
was like, and while a detailed comparison is not devel-
oped, the reader can begin to see how De Morgan’s
system compares to Aristotelian logic, Boole’s algebra
of logic, and contemporary mathematical logic.

However, as indicated at the outset, exploring De
Morgan’s algebraic and logical work is only a subplot
of Richards’s story. Her book is principally a brief for
how reason grounded the work and lives of several
significant thinkers in an extended family over three
generations. As she ties various threads together, the
reader occasionally senses that the presentation may
be too tidy, drawing parallels between vastly different
developments to make them seem of a piece, all moti-
vated by the same driving force of reason. Nevertheless,
Richards’s account forces the reader to continually keep
the bigger picture in mind and to connect various facets
of the actors’ lives and work to their deeper commit-
ment to reason. Her book thus offers a commendable
case study for how technical trends in mathematics
might be tied to broader cultural and philosophical
concerns.

Reviewed by Calvin Jongsma, Professor Emeritus of Mathematics,
Dordt University, Sioux Center, IA 51250.
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OF POPES & UNICORNS: Science, Christianity, and
How the Conflict Thesis Fooled the World by David
Hutchings and James C. Ungureanu. New York: Oxford
University Press, 2022. 263 pages. Hardcover; $39.95.
ISBN: 9780190053093.

Readers of PSCF are familiar with the “warfare thesis”
for the history of science and religion. This interpreta-
tion, framed as a historical analysis that stretches from
the ancient Greeks to the modern period, explains the
way in which science and religion have always been in
conflict with each other. At the center of this interpre-
tation are John William Draper’s History of the Conflict
between Religion and Science (1874), and Andrew Dickson
White’s A History of the Warfare of Science with Theology in
Christendom (1896). Since the publication of these books,
numerous professional historians as well as the gen-
eral public have accepted and perpetuated many of the
claims made within them. The problem with this line
of interpretation, however, is that Draper and White
were often wrong. For instance, Christopher Columbus
(and people in the medieval period) did not think the
earth was flat. Christians did not oppose anesthesia.
There was no Dark Ages. Christians did not believe in
unicorns. Premodern medical diagnosis did not merely
appeal to supernatural causation. And the list could
continue.
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Instead, as Hutchings and Ungureanu explain over the
course of their nine chapters, Christianity —and espe-
cially medieval Christianity —was hyper-rational and
actively engaged in scientific thought. So, despite the
continued influence of Draper and White since the nine-
teenth century, Hutchings and Ungureanu successfully
demonstrate many errors with the historiographical
tradition of the warfare thesis. In fact, as the authors
argue, there were ways in which science borrowed
from theology. This is most noticeable in the utilization
of theology to explain science in the period known as
the Scientific Revolution, which the authors address
in chapter eight, “Old Dogma, New Tricks.” Another
helpful chapter pertains to the way the ideas of Draper
and White resonated with others in the nineteenth
century, thereby demonstrating how these two well-
known intellectuals were not mere “lone voices.” This
latter point is a particularly helpful contribution to the
topic’s historiography, as this type of contextualiza-
tion is oftentimes forgotten when considering Draper,
White, and the warfare thesis.

It is for these reasons and others that many will find
this book a helpful aid. The tone is conversational, and
the citations are relegated to endnotes at the back of
the book. The book also draws upon some of the best
scholarship in the history of science from the past fifty
years, such as the works of Edward Grant, Bernard
Lightman, and the more recent contribution of Seb
Faulk. One of the fortunate outcomes, then, is that the
reader who reads between the lines will discover a
masterful account of the ways in which the field of the
history of science has effectively dismantled the warfare
thesis, and in its wake established a robust understand-
ing of the complex historical relationship between
science and religion. The reader of the book will also
be provided with an abbreviated version of one of the
authors” works, James Ungureanu’s Science, Religion,
and the Protestant Tradition (2019), which is summarized
in chapter seven, “Bridges Badly Built.”

For all its merits, there is one point made occasionally
that gives thisreviewer pause. At times, the authors come
close to ascribing a causal link between Christianity and
science, such that Christianity was a dominant driver
of scientific development. For instance, in chapter eight,
wherein the authors address the positive influence
of Christianity on science, they claim that “Christian
dogma has actually played a major part—indeed, many
have argued the major part— in establishing the founda-
tions of the science that is so successful today” (p. 196).
It shows up similarly at the end of chapter seven, with
an even greater causal connection between Christianity
and science. The point in chapter eight is substantiated
by a reference to Noah Efron’s chapter in Galileo Goes
to Jail, titled “That Christianity Gave Birth to Modern
Science.” While Efron does ascribe an important role to
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Christianity in scientific development, he stops short
of identifying it as the sole cause. Among the reasons
for this, as Efron notes, is that it then becomes prob-
lematic to include the contributions of non-Christians
to science. Yet, the reader Of Popes & Unicorns would
not be informed regarding the potential error in over-
attributing a causal connection between Christianity
and science. In a book aiming to reframe the relation-
ship between science and religion, one would have
hoped that they would have nuanced this point, even
if in the end they chose to argue for the importance of
Christianity on scientific development.

This issue aside, the book is an important contribution
to the study of the warfare thesis. Readers of this jour-
nal are perhaps aware of previous books on the topic,
the most prominent one being Galileo Goes to Jail (2009).
Those that are familiar with that book will find a cer-
tain amount of overlap in this one, though not complete
synonymity. One clear merit is that this book is a com-
prehensive story, and not discrete chapters. As a result,
its content will likely be utilized in many different con-
texts and read for many years to come.

Reviewed by Brent Purkaple, Visiting Assistant Professor of History,
Grand Valley State University, Allendale, MI 49401.
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MAGIC, SCIENCE, AND RELIGION IN EARLY
MODERN EUROPE by Mark A. Waddell. Cambridge,
UK: Cambridge University Press, 2021. x + 220 pages,
including an annotated bibliography and index. Paper-
back; $25.99. ISBN: 9781108441650.

For decades, it has been commonplace among historians
of science to recognize the essential interconnections
between Christianity and the early origins of the nat-
ural sciences, even if some non-historians continue to
struggle to relinquish the more titillating revival of a
conflict between them. The reality is that the social and
intellectual history of theology and natural philosophy
have vast overlapping boundaries. The history of the
modern natural sciences is no less continuous with the
ideas and practices of magic, alchemy, and astrology.
While Enlightenment sensibilities chafe at the notion,
historical research, much in the same vein as stud-
ies in “Science and Religion,” is incontestable. Mark
A. Waddell’s brief introduction to the subject quickly
brings the reader into this consensus without sacrificing
the nuance needed to avoid oversimplification.

The strongest chapters are in the first half of the book,
where Waddell introduces the Renaissance interest in
Hermetic philosophy (chap. 1), then newly discovered
among ancient texts (though not so ancient as they were
first thought to be). The author proves to be a prac-
ticed communicator, able to simplify an