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Defining the relationship between science and religion has never been easy.
Science and religion are often portrayed as antagonistic fields by the popular
media, but such a view is not shared by leading scholars. lan Barbour,

an American theologian and physicist, introduced a fourfold typology to
understand the connections between science and religion in the early 1990s.
Barbour distinguished four primary classifications: conflict, independent,
dialogue, and integration. Each of these has strengths and weaknesses,
and the best model to describe the dynamic relationship between science
and religion has yet to be determined. Selection of a model will influence the
meaning and values associated with science and religion, as well as how
one might apply them to develop a worldview meant to uncover the meaning
of life.

The present study examines whether the independent model, represented
by the NOMA principle, is adequate. The study contends that it is impractical
systematically to classify inquiries into fixtures of independent magisteria.

It is further argued that when conflict does arise between science and
religion, it is limited to only the description of NOMA, and therefore, should
be ignored as “false” or “frictional” conflict. It appears that NOMA does not
succeed in serving as a conflict resolver and that its claim to promote peace
is inconsistent and unsubstantiated.

As a conclusion to this study, | propose a new vetting procedure - “Process
of Criteria Testing” (PCT). An overview of the application of PCT for
measuring the functionality and sustainability of various methods of handling
the dialogue of science and religion is given.
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Introduction

Defining the relationship between science and religion has never been easy.
Science and religion are often portrayed as antagonistic fields by the popular
media, though such a view is not shared by leading scholars. Ian Barbour,
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an American theologian and physicist, introduced a fourfold typology to un-
derstand the connections between science and religion in the early 1990s.!
Barbour distinguished four primary classifications: conflict, independent,
dialogue, and integration. Each of these classifications has strengths and weak-
nesses, though the best model to describe the dynamic relationship between
science and religion has yet to be determined. Selection of a model will influ-
ence how one might take on the meaning and values associated with science
and religion as well as how one might apply them to develop a worldview to
uncover the meaning of life.

One can argue that the process of determining which of the four Barbou-
rian models will be most effective in answering philosophical questions in
the context of science and religion is both abstract and endless. As a result,
discussions about methodological issues have lessened in importance over
time, and discussions about science and religion today are more likely to take
a pragmatic approach, combining findings of modern science, such as cogni-
tive science, to discuss relevant philosophical issues. It has been stated, even in
specific publications, that any investigation of the methodological issues sur-
rounding science and religion should be suspended. This is due to the fact that
such academic research contrasts with recent developments in the history and
philosophy of science, and that research into the subject of science and religion
should proceed regardless of whether the terms “science” and “religion” are
universally valid or philosophically relevant.?

In any event, if one is honest with oneself, one should recognize that in the
process of interpretating evidence, a certain methodology is inescapably in-
volved. I am not certain whether anyone will ever provide a satisfactory argu-
ment for claiming that the interpretation process is devoid of any kind of meth-
odology, simply because the way one interprets something is already replete
with a methodological approach. Thus, we need to ask whether the result can
be fruitful if a wrong methodology is being applied to analyse or interpret the
data, as this would severely distort someone’s understanding of what it means.

[ believe that discussion of methodological issues is still valuable, and we
should not presume that this has already ended. Though buried within the nu-
merous academic debates on related matters in science and religion, the signif-
icance of investigating the various methodological issues today has continued
to have a profound effect on the interpretation of the various relevant evidence.

It is not my intention to redefine the terms science and religion, in the man-
ner historian Peter Harrison has done, and I do not attempt to reinterpret the

1 Barbour, lan G. Religion in an Age of Science, Vol. 1, San Francisco: HarperSanFrancisco
(1990).

2 Reeves, Josh. Against Methodology in Science and Religion: Recent Debates on Rationality
and Theology (Routledge Science and Religion Series). Abingdon: Routledge (2020).

34 * Science & Christian Belief, Vol 35, No. 1



Examining the Shortcomings of the Principle of Non-overlapping Magisteria

terms based on their varying practices over time. The purpose of this paper is
to formulate a new way of analysing the science-religion relationship within
some of Barbourian models, and to assess their influence on building one’s
own perspective on science and religion.

Among the four Barbourian models, the independent model emphasises
that science and religion are two strangers who can coexist, and that they an-
swer contrasting questions as long as they remain at a safe distance from one
another. According to this view, science attempts to explain how things work
and deals solely with objective facts, while religion deals to a greater extent
with values and the objective meaning of life.* Based on this model, conflicts
between science and religion cannot arise since they are two independent
fields of inquiry. Science is a field of factual inquiry, whereas religion is a field of
ethical inquiry, and these fields ever cross paths. Although science and religion
are independent, they both exert their own distinctive influences on the differ-
ent aspects of human existence, ensuring that each makes progress despite the
presence of the other.

On the basis of the independent model, American palaeontologist Stephen
Jay Gould devised the principle of non-overlapping magisteria (hereafter re-
ferred to as NOMA)* in the late 1990s. A significant work titled “Rocks of Ages”
published by Gould in the early 2000s further developed the NOMA principle.

NOMA states that science attempts to document the factual characteristics
of the natural world and develop theories to explain these characteristics. In
contrast to science, religion, according to Gould, exists in a completely differ-
ent realm of the objectives, meanings, and values that comprise human life -
subjects that science may illuminate, but can never understand in its entirety.
Similarly, while scientists must operate with ethical principles, a few of which
are specific to their practice, the validity of these principles can never be in-
ferred from the factual discoveries of science.’ Gould claimed that science and
religion cannot be “unified or even synthesised under any common scheme of
explanation or analysis” and, therefore, it is difficult to comprehend why would
these two entirely different enterprises ever experience any conflict with each
other.* Consequently, one can infer from Gould’s argument that NOMA is largely
responsible for preventing any “false conflict” between science and religion
by minimizing their interaction. In this regard, NOMA may appear to provide
some peace to the dialog between science and religion. It is, however, impor-
tant to ask whether such peace is consistent and, most importantly, authentic

3 Ibid. 11-12.
4 Gould, Stephen J. ‘Nonoverlapping Magisteria, Natural History (1997), 106, 16-22.

5 Gould, Stephen J. Rocks of Ages : Science and Religion in the Fullness of Life, London: Vintage
(2002). 14.

6 Ibid. 87.

Science & Christian Belief, Vol 35, No. 1 ® 35



VINCENT C.O. CHAN

at its core.

The present study examines whether the independent model, represented
by the NOMA principle, is adequate. The study contends that it is impractical
to classify inquiries into certain fixtures of independent magisteria systemati-
cally. It is further argued that in the scenarios when conflict appears to arise
between science and religion, it is limited to only the description of NOMA and,
therefore, be ignored as “false” or “frictional” conflict. It appears that NOMA
does not succeed in serving as a conflict resolver and that its claim to promote
peace is inconsistent and unsubstantiated.

As a conclusion to this study, [ propose a new vetting procedure - “Process
of Criteria Testing”. An overview of the application of PCT for measuring the
functionality and sustainability of various methods of handling the dialogue
of science and religion is given. A further detailed practical demonstration of
applying PCT to Barbour’s proposed fourfold typology is, however, reserved for
another paper.

Harrison’s Definition of Science and Religion & Drees’s
Distinction Between Religion and Faith

Before diving into our discussion of any of Barbourian model, it is beneficial
to reflect on what science and religion refer to, though it is difficult to state
definitively what science and religion actually are. In this paper, we will follow
Harrison’s analysis and briefly explain what science and religion are in order
to advance the discussion.

In The Territories of Science and Religion, Harrison explores the historical
trajectory and development of science and religion, showing their gradual de-
velopment and expression over time. He suggests that the definition and focus
of both disciplines has varied from time to time.

Historically, the question of whether a particular religion is true or false
has dominated discussions of religion more than what constitutes religion.
Consequently, this has been one of the central philosophical concerns of many
religious writers throughout history, from Tertullian, known as the father of
Latin Christianity and Western Theology in the second century, to Augustine
and other well-known medieval philosophers.

As the writings of some of the church fathers have demonstrated, true
religion reveals a system of beliefs that is distinct from other false systems.
Nonetheless, Harrison argues that early discussions regarding true and false
religion focused more on worship than beliefs.

With a reference to Tertullian, Harrison asserts that religion was widely ac-
cepted as a form of worship comprised of charitable acts rather than rituals in
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the early centuries.’

Harrison comments that during the Middle Ages, Augustinian arguments
held that true religion could only be found in the Catholic Church. Although
Christianity is a form of true religion, it should not be considered the only true
religion because true religion existed prior to the development of Christian-
ity. In addition, Harrison claims that Augustine proposed that different cultic
forms might be legitimate expressions of true religion, and that outward forms
of that religion might vary across cultures and time periods. He refers to these
inner cultic forms collectively as an inner disposition of religion, and contends
that this inner disposition persisted until the Renaissance.® Harrison then ex-
plains, how the balance shifted from the “interior” acts of religion, which pre-
dominated the earlier discussion of religion, to the exterior, due to the advent
of the terms “religion” and “religious systems” starting in the sixteenth century:.
As a result, the process of objectifying the interior disposition began, which
resulted in the transformation and expansion of religion into a systematic and
generic entity.’

By citing Thomas Aquinas’s Summa Theologiae, Harrison demonstrates that
science was not limited to rational and speculative considerations.!® It is there-
fore not only the accumulation of systematic knowledge about the universe
that constitutes progress in science, but rather the improvement of one’s abil-
ity to draw “scientific” conclusions from the general premises. From this per-
spective, science can be viewed as a mental habit, acquired through repetition
of logical demonstrations.!!

According to Harrison, science also had an interior dimension during the
Middle Ages; however, in the early modern period, the balance decisively
shifted in favour of the exterior, much like what has happened to religion. A
modern, systematic view of religion and science emerged during the sixteenth
and seventeenth centuries when the notions of religion and science as virtues
or habits of mind began to fade. In the case of science, during this era, the quali-
ties exhibiting the intellectual virtue of science were transferred to its methods
and doctrines.

Moreover, Harrison argues that the difference between the virtues of reli-
gion and science is determined by the nature of the relationship between the
interior and the exterior. For religion, worship is secondary, because it is moti-
vated by a sense of faith, whereas for science, rehearsal of the demonstration

7 Harrison, Peter, The Territories of Science and Religion. Chicago, Illinois: University Of
Chicago Press (2015), 8.

8 Ibid. 8-9.

9 Ibid. 11.

10 Ibid. 13.

11 Ibid. 12.
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processes ensures the creation of the necessary mental habits. Science serves
the primary purpose of enhancing mental habits through exposure to system-
atic bodies of knowledge. Consequently, the emphasis was placed less on pro-
ducing new scientific knowledge than on practicing what already existed. This
was because science was understood to occur within the individual’s mind.'?

Harrison holds that during the Middle Ages the question of the relationship
between science and religion was fundamentally different from their relation-
ship during the Modern Period. Religion and science are no longer viewed as
primarily personal qualities, but rather as systems of beliefs and practices. The
question of their relationship today is largely determined by their respective
doctrinal content and the methods by which that content has been derived. *
Using Harrison’s analysis, we can infer that how we approach the relationship
between religion and science will likely depend on the meaning and definition
of these two disciplines and how this might change over time.

In addition, we should also note that a distinction should be made between
‘religion” and ‘Christian belief’. Formal religion, which consists of simple belief
in the existence of God and related practices, can be very different from genu-
ine Christian belief.

As Dutch philosopher Willem B. Drees describes in his book Religion, Science
and Naturalism, the term ‘faith’ (such as Christian belief) is often taken to refer
to individuals, whereas the term ‘religion’, and particularly its plural, ‘religions’,
usually refers to communities and their traditions as they have been passed
down from generation to generation. Drees highlights the differences between
the uses of these terms, where religion is viewed as the most comprehensive
term, covering practices, attitudes, ideologies, institutions, myths, and system-
atically articulated sets of convictions, while faith refers more directly to indi-
vidual commitments, such as trust and belief. The term ‘theology’ is typically
used in reference to systematically articulated sets of religious convictions and
the structure of those convictions.'

Drees explains that believers approach religion differently to scholars, who
study religion objectively and disregard judgements regarding whether or not
the religious beliefs are accurate. Differences between these two approaches
do not necessarily indicate a conflict between the conclusions of scientists and
those of believers; on the one hand, the scientist attempts to separate judge-
ment from description, while the believer makes a positive judgment. If there
is any conflict, it may be due to the convictions of both scientists and believers.
However, even if such a conflict does exist, the precise interpretation of the

12 Ibid. 15.
13 Ibid. 11.

14 Drees, Willem B, Religion, Science, and Naturalism. Cambridge: Cambridge University
Press (2015), 25
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nature of the challenge will still depend on the understanding of religion.*

What is NOMA?

NOMA may be better understood by examining what lies beneath Gould’s pri-
mary claim that science and religion are incompatible, and cannot be “unified,
or even synthesised, under any common scheme of explanation or analysis”.!®

In essence, it is this claim that establishes the foundation for Gould’s con-
ception of NOMA. In this Gould proposes that humans tend to misinterpret
true relationships between different subjects, leading them to conclude that
they can be forcefully combined through the use of similar methodologies. In
Gould’s view, this tendency frequently occurs in dialogues between science and
religion. In his criticism of attempts to integrate science and religion, he stated
that such attempts would “infuse nature with a knowable factuality of godli-
ness or tool up the logic of religion to an invincibility that would finally render
atheism impossible to exist.”!” In addition, Gould asserts that “any interesting
problem, at any scale, must warrant separate contributions from both the mag-
isteria for any adequate illumination”'® and that their “complete answers also
would require distinctive contributions from each side.”'” By falsely integrating
science and religion, people will be incapable of appreciating and recognizing
their separate and respective contributions. This false integration is precisely
what Gould predicted would lead to a “false conflict” within the system.

Whether one agrees or disagrees with the first and foremost claim of Gould’s,
this statement certainly contributes to the central framework of NOMA, the
primary objective of which is to offer a solution to the false conflict between
science and religion by categorizing different topics into either factual prob-
lems or ethical problems.”” Gould contends that every field of inquiry, there-
fore, establishes its own standards and procedures for debating and resolving
legitimate issues. These accepted standards and the procedures for debating
and resolving legitimate issues define the magisterium - or teaching authority
- of that field.”!

Gould further explains that the “magisterium of science encompasses the
empirical realm—what is the universe composed of (fact) and why does it work
the way it does (theory)”, whereas “the magisterium of religion encompasses

15 Ibid. 25-26.
16 Ibid. 87.

17 Ibid. 84.

18 Ibid. 654.
19 Ibid. 2170.
20 Ibid.93.

21 Ibid. 549.
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questions on moral values and the ultimate meaning of life”.?> These two magis-
teria do not overlap, nor do they cover all inquiries. NOMA serves the purpose
of ensuring that “religion no longer dictates the nature of factual conclusions
included entirely within the magisterium of science, while the scientists cannot
claim a higher insight into the moral truth from any superior knowledge of the
empirical constitution of the world.”*It does appear that when NOMA divides
science and religion into their respective independent spheres of expertise,
it provides a “peaceful” way to reduce tensions between science and religion
with regard to certain contentious topics.

It is not surprising to find strong opposition to NOMA, despite the fact that
its proponents believe that it is a viable solution to what Gould refers to as
“harm caused by the false model of warfare between science and religion.”
It is likely that Gould anticipated the emergence of such strong opposition
to NOMA, which is why he stated “even after excluding the extremists, there
would remain quite a significant proportion of the population that would want
the major leaders representing science and religion to be at odds (or at least
continue to interact in considerable tension) with each other as they expect
that these two incompatible fields would inevitably struggle for reigning the
same ground.””

Richard Dawkins, a British evolutionary biologist, was probably one of the
“extremists” that Gould referred to. In disapproving the Cambridge astronomer
Martin Rees’ assertion that deep cosmological questions ultimately fall under
the jurisdiction of religion rather than science,? Dawkins argued that “What
expertise could the theologians bring to the deep cosmological questions that
the scientists cannot? Similarly, even if the question is a real one, does the fact
that science cannot answer it imply that religion can? If science could not an-
swer a certain ultimate question, how could anyone suppose that religion may
provide an answer to that?”?’ In the opinion of Dawkins, if finding answers to
these deep cosmological questions is outside the range of science, then it is
almost certain that it is also beyond the scope of theologians.

The aforementioned negative attitudes toward NOMA could have been a
powerful deterrent to Gould’s ability to obtain the position for NOMA that he
desired. Moreover, this raises the question of whether NOMA is able to prevent
conflict from arising, as well as the possibility that NOMA may well have some
deeper issues that remain to be resolved if its primary objective is to provide a

22 Ibid. 105.

23 Ibid. 134.

24 Ibid. 1128.

25 Ibid. 714.

26 Rees, Martin, Our Cosmic Habitat. London: Weidenfeld & Nicolson (. 2015).
27 Dawkins, Richard, The God Delusion, New York: Bantam Press (2006), 56.
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“solution to the false conflict between science and religion”.®

Philosophers such as Kai-Man Kwan and Joshua Moritz have elaborated ex-
tensively on NOMA'’s limitations. Notwithstanding, I would like to contribute
to their arguments by explaining why it is logically impossible to handle the
dialogue of science and religion in the manner NOMA advocates, primarily due
to NOMA's:

1. Inability to isolate science and religion into two independent magisteria,

2. Inability to include all the possible conflicts between science and reli-
gion within its scope.

NOMA'’s Inability to Separate Science and Religion into Two
Separate Spheres of Authority

NOMA's categorisation of science and religion into the domains of factual
enquires and ethical enquires, respectively, restates that the magisterium of
science belongs to an empirical realm concerning only the fundamental facts
of the universe and employing the fundamental laws, such as the laws of na-
ture, to study the patterns of the universe for understanding how and why the
universe operates in certain particular ways and orders. On the other hand, it
restates that the magisterium of religion belongs to a somewhat non-empirical
realm concerning the ethical and moral values of the universe, the one which
questions the meaning of the universe, including humanity as a definite part
of it.

According to Moritz, the modern philosophical approach that favours the
separation of “facts” and “values” originated with David Hume, who believed
that it was necessary to distinguish “what ought to be” from “what is.” Moritz
further notes that Immanuel Kant applied a similar distinction to scientific and
moral concepts.?

In a sense, this suggests that NOMA draws on the long-standing tradition
of philosophy, providing NOMA with a firm philosophical foundation for its
assertion that science and religion are mutually exclusive. Gould evidently rec-
ognizes the importance of following history and tradition to enhance the argu-
mentative capability of NOMA. As a result, Gould conceived NOMA in a manner
that respected both the long tradition of philosophy as well as the history of
religion. Ultimately, Gould hoped to “demonstrate that NOMA enjoys strong
and explicit support even from the primary cultural stereotypes of hard-line
traditionalism, then NOMA would be positioned at a sound status of general

28 Ibid. 93.

29 Moritz, Joshua. ‘Rendering unto Science and God: Is NOMA Enough?’ Theology and Science
(2009), 7, 365
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consensus established by a long struggle among the people of goodwill in both
the magisteria.”*°

Gould referred to “hard-line traditionalism” in the context of the relation-
ship between science and Catholicism. In discussing why people should reject
the popular misconception that Galileo’s tragical prosecution was the result of
the conflict between science and religion - the perception that Galileo’s brutal
trial before the papal court in the 17th century was the tragic result of religion
encroaching into the realm of science. Despite denying Copernicus’ heliocen-
tric universe as a fact of nature, Gould claimed that the Church had left the
door open for consideration of heterodox cosmologies as pure mathematical
speculation.’! Thus, Gould maintained that much of Galileo’s tragedy was not
attributable to the tension between science and religion, but rather to the fact
that he behaved in an unreasonable manner without comprehending how to
gain the approval of the Pope.*

A further reference that Gould made was to Pope Pius XII's defence of evo-
lution as a valid inquiry in the 1950s, which led him to suggest that even a
conservative Pope such as Pius XII acknowledged that the study of physical
evolution was outside the scope of his magisterium, while also distinguishing
such Darwinian notions from a topic often confused with scientific claims, even
if it is a religious subject.** These factors led Gould to conclude that the en-
during Roman Catholic support of NOMA in general is supported by historical
evidence. *

Here, Gould attempted to make two main points:

1. There is no real conflict between science and religion and it is only
imagined by people through the misinterpretation of certain historical
events. This relates to Gould’s earlier comment regarding the “false con-
flict” between science and religion.

2. The practice of some religions is in accordance with the principle of
NOMA.

Gould wishes to make it clear that NOMA aligns with the traditions and
histories of both philosophy and religion, and that NOMA will therefore be
naturally welcomed by both. As much as I agree with Gould’s observations, I do
not believe that Galileo’s tragedy was caused by a conflict between science and
religion, as has been suggested previously by a number of scholars. However,
one could argue that Catholicism alone may not be able adequately to repre-

30 Ibid. 732.
31 Ibid. 755.
32 Ibid. 755.
33 1bid.776.
34 Ibid. 787.

42 * Science & Christian Belief, Vol 35, No. 1



Examining the Shortcomings of the Principle of Non-overlapping Magisteria

sent Christian belief, as there is a range of denominations within Christian
Protestantism which together comprise a comprehensive image of Christianity
as a whole. Furthermore, the general definition of “religion” includes religions
other than Christianity, which implies that the magisterium of religion should
be inclusive of “all” types of religion rather than “a few”. As a consequence, in
order for Gould to propose that the principle of NOMA is “truly” compatible
with the practice of religion, he must conduct further research in order to gath-
er evidence to support the claim that all religions are, in general, in agreement.

In order effectively to argue for NOMA, Gould used a combination of com-
mon sense and historical facts. One would not be foolish enough to claim that
the domain of religion includes the examination of empirical facts in support
of their claims. The same is true for the claim that scientific knowledge is spe-
cifically designed to study ethics and morality. In this sense, NOMA presents a
compelling argument for some people as it appears to have a strong foundation
in common sense and is also supported by history and tradition. Consequently,
Gould explains, there would be no conflict between science and religion as long
as religious beliefs do not dictate specific answers to empirical questions or
deny the acceptance of documented facts. 3

Having said that, there remains uncertainty as to whether NOMA can truly
represent a resolution to the conflict between science and religion, even when
science and religion are viewed as two different and independent spheres of ex-
pertise. It is important to note that Mortiz makes specific reference to Moore’s
argument in which he discusses the “Naturalistic Fallacy” suggesting that we
cannot infer “what ought to be” from “what is”, since morality and ethics cannot
be reduced to natural sciences. 3¢

In assessing the feasibility of classifying knowledge into different branches,
Moore’s viewpoint should be considered. Having the “what is” and the “what
ought to be” segregated may appear to be a fairly straightforward concept.
However, it can raise the question of whether or not it is at all feasible to
provide 1) a comprehensive and complete definition of “what is” and “what
ought to be”; 2) a fully objective assessment that does not contain any bias
when distinguishing the two terms thoroughly.The difficulty of achieving this
was admitted by Gould himself in the following words, “I recognize that this
claim of the factual being separated from the ethical has been controversial
(and widely controverted) ever since David Hume drew an explicit distinction
between “what is” and “what ought to be”. [ acknowledge the cogency of certain
classical objections to strict separation—particularly the emptiness of assert-
ing an “ought” for behaviours that have been proven to be physically impos-
sible in the “is” of nature”.?’

35 Ibid. 887.
36 Ibid., 365.
37 Gould, Rocks of Ages, 687.
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As a way to ascertain whether NOMA can be used to classify knowledge into
different branches, we will examine two examples of NOMA, one proposed by
Gould and one by evolutionary biologist Francisco Ayala, who favours NOMA.

In Rocks of Ages, Gould presents an example in which he suggests that the
basic formulation of evolutionary theory resolves issues such as whether hu-
mans are related to other organisms on Earth by genealogical ties or as items
in a divine designer’s plan. Additionally, there are questions concerning the
similarities between humans and apes, whether or not apes represent a lower
evolutionary level compared to humans, and why a great deal of human genetic
material serves no discernible purpose. As Gould states, there are also other
more specific and subtler questions that have yet to be addressed. These in-
quiries, according to Gould, belong to the domain of “science,” which is based
on a body of knowledge devoted to the use of mental methods and observa-
tional techniques that have been validated by experience and have been dem-
onstrated to be effective in describing nature’s factual constructions.

Additionally, Gould argues that the topic of the relationship between hu-
mans and other organisms raises a variety of questions with a totally different
focus. There are other questions as well, such as why humans are valued more
highly than insects or bacteria, given the fact that humans possess sophisti-
cated nervous systems. Also of concern are questions such as under what con-
ditions (if any) humans are permitted to drive other species into extinction by
eradicating their habitats, in addition to the issue of whether humans violate
moral codes by introducing genes from one species into the genome of another
species. Despite the fact that these questions deal with the same subject matter
of “humans and other organisms”, they entail different concerns that cannot
be adequately addressed by any factual evidence. There are moral dilemmas
involved with the value and meaning of life, both in the context of humans and
in a broader context.

Consequently, Gould believes that a meaningful discussion of these issues
requires a distinct school of thought that is much older than science and is
dedicated to establishing a consensus or, at a minimum, clarifying the assump-
tions and criteria upon which the ethical “ought” should be decided, rather
than offering an explanation for how the physical world is constructed. In his
opinion, human societies have traditionally tended to centre this kind of ethi-
cal discourse around religion, even though such discourse and the search for
meaning often involves several disciplines that are commonly classified as hu-
manities, including philosophy, literature, and history.*®

Another example of NOMA can be found in Ayala’s book, Darwin’s Gift to
Science and Religion, which is quite similar to the one proposed by Gould. Ayala

38 Ibid. 576.
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argues that science and religious beliefs are not in conflict if they are under-
stood correctly, for science and religion address separate issues. Religion en-
compasses a broad range of topics, such as the meaning and purpose of the uni-
verse and human existence, the proper relationship between individuals with
their Creator and with one another, as well as the moral values that inspire
and guide human behaviour. Science, on the other hand, is concerned with the
processes that explain the world around us, such as the motion of planets, the
composition of matter and the atmosphere, and the emergence of organisms.*

While the two examples have different focus - Gould’s example focuses on
humanity whereas Ayala’s example focuses on the universe (or natural world),
they share a characteristic in that both illustrate the need to separate science
from religion. Gould and Ayala, in their examples, distinguished between ques-
tions classified as factual inquiries and questions classified as ethical inquiries.

Gould and Ayala seem to hold the same position, which is that a fair stand-
ard of categorizing questions into these two categories of inquiries is easily
discernible. Gould even indicated some basic guidelines to assist in this clas-
sification in his example, which included queries such as “under what condi-
tion do humans have a right...?”, “do humans violate any moral code?”, and “are
humans worth more than...?".

There is no doubt that Gould believed in the importance of morality in life
and that others should not underestimate this aspect of human nature. To me,
however, Gould’s basic guidelines present significant ambiguity and fail to pro-
vide an objective standard that will assist those who wish to apply NOMA in

» o«

determining what constitutes a “moral code”, “right”, or “worth”.

As described by Kwan, Gould’s claims “inherit one weakness of the atheistic
and naturalistic worldview—it is unable to provide a solid foundation for the
objectivity of moral claims and the universality of moral responsibility.”

In Gould’s worldview, the cognitive status of moral claims is thrown into
doubt, as it is not possible to settle moral claims by reference to facts, and
they can only be settled according to the subjective preferences of individuals.
However, the fact that you are responsible for choosing your values does not
necessarily imply that your choice is motivated by moral obligations or that
you follow the dictates of morality.

A standard for regulating freedom to decide on moral matters does not ap-
pear to exist in Gould’s paradigm. Even the idea that any kind of free will could
arise from a naturalistic scientific worldview, in which all things are determined

39 Ayala, Francisco J., Darwin’s Gift to Science and Religion. Washington, DC: Joseph Henry
Press (2007), Preface.

40 Kwan, Kai-man. “Reflection on Models of Science-Religion Dialogue and Evaluation of the
Independence Model.” Jian Dao (2010), 33. 16.
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by necessity and chance, may seem strange at first. Essentially, if everything
occurs randomly, by chance alone, how can human free will be involved in the
decision-making process? As it stands, such a scientific worldview cannot be
reconciled with the concept of meaningful human freedom, yet NOMA advo-
cates the absence of this contradiction.

In addition, Gould recommends that people exercise this “undefined” free-
dom to determine what personal judgment is appropriate when addressing
morally-related issues. What if, in this context, one person’s standard of judge-
ment differs drastically from another’s? What if, on the one hand, one person
recognizes the “ought” as a moral question and, therefore, is looking for its solu-
tion within the domain of religion, while on the other hand, another individual
views the same issue from a radically different perspective and considers it to
be an objective scientific question that should be addressed from within the
domain of science? Would this not lead to conflict and disagreement between
the two parties? To put it in more concrete terms, it is difficult, in principle, to
formulate an objective standard when one merely applies NOMA in practice. It
would ultimately be up to the user of NOMA to determine if particular inquiries
should be classified as factual or ethical.

In addition to my contention that objective standards are not practicable
in NOMA, there will always be certain inquiries, which I refer to as “ultimate
inquiries”, which fall outside the categories of factual or ethical inquiry. This is
because neither side can provide an explanation that is completely satisfactory
to both scientific and religious communities.

Let me illustrate my point here using an old paradox - the paradox of “wheth-
er the chicken came first or the egg” When I was growing up, this paradox
was one of those trick questions that children used to tease each other with.
No matter what response was provided, “chicken” or “egg”, one could always
respond by arguing that “chickens always hatch from eggs” or “a hen must first
lay an egg before any chicken can hatch,” resulting in an endless debate with an
infinite regress of responses.

Imagine for a moment that there are a thousand questions regarding chick-
ens and eggs, and imagine also that there are some objective criteria for clas-
sifying these thousand questions into factual and ethical questions (although,
as has already been discussed, NOMA seems to have no objective criteria for
determining this classification). Now, consider the following scenario in which
a person proceeds to decide which of these questions is a purely factual inquiry
and which is a strictly ethical inquiry. For example, questions such as “what
a chicken consists of” or “how does a chicken lay an egg” can be considered
factual inquiries. In a similar manner, questions such as “what it means to be a
chicken” and “what is the value of an egg-laying process” might be considered
ethical inquiries. Let us now assume, for the purposes of this discussion, that
the same individual is sufficiently intelligent to provide satisfactory answers
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to each of these one thousand questions without any errors. What then would
happen? In spite of the person>s skill in gathering answers to those one
thousand questions, there is a high probability that the old paradox of «which
came first, the chicken or the egg» would remain unresolved.

In my view, it is straightforward, to see why this is the case. This is because
the question “whether the chicken or the egg came first “ belongs to an ultimate
category as stated earlier, and must therefore transcend the realms of factual
and ethical inquiry. Instead of reflecting on the subject’s continuum of “is” and
“ought”, these ultimate categories concentrate on the subject’s ultimate origin.
If no such subject had appeared at all, how could any subsequent investigations
and studies be carried out? This is akin to the way in which the scientific com-
munity has studied the universe through the lens of the law of gravity, despite
Newton’s own admission that it is not possible to explain how gravity originat-
ed.*!

It is the same case with the examples provided by Gould and Ayala. Even if it
is they could categorize thousands of questions into isolated domains of factual
enquires and ethical questions, one could question whether this would always
be the case, as there is, technically speaking, an infinite number of questions
associated with these two subjects and consequently, an infinite number of
unknown and unidentified questions associated with these subjects. As such,
how would one ensure that he or she has the ability to appropriately identify
the nature of all of these questions without any fault? Is it possible to claim
with absolute certainty which of the enquiry domains all of these questions
are meant to belong to, while using a questionable standard that may contain
a subjective bias?

Moreover, there appear to be some questions that are posed by Gould and
Ayala concerning subjects that have not been satisfactorily addressed in ei-
ther the domain of science or religion (such as those regarding the origin of
a subject). For example, both the scientific and religious communities have
proposed theories to the question of the universe and humanity. For science,
we have the Big Bang Theory* and Darwin’s theory of evolution*, while for
religion, we have theories of Intelligent Design* and Theistic Evolution, which

41 Newton, Isaac, “Principia.” In Michael R. Matthews (ed), The Scientific Background to
Modern Philosophy: Selected Readings, Indianapolis/Cambridge: Hackett Publishing Company
(1989), pp. 137-153.

42 Hawking, Stephen, A Brief History of Time. (Updated Tenth Anniversary Commemorative
Edn.) London; New York: Bantam (1998); Levin, Frank, Calibrating the Cosmos How Cosmology
Explains Our Big Bang Universe (Astronomers’ universe). New York, NY: Springer Science Busi-
ness Media, LLC (2007)

43 Darwin, Charles, On the Origin of Species by Means of Natural Selection, or Preservation of
Favoured Races in the Struggle for Life. London: John Murray (1809-1882).

44 Meyer, Stephen C,, Signature in the Cell: DNA and the Evidence for Intelligent Design. 1 ed.,
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may not contradict the scientific approaches.* But these are merely theoretical
assumptions, and the debate on what shall constitute truth continues on both
sides*.

The result is that, in the end, if anyone were brave enough to ask the big
questions, such as, “where did the universe come from?” or “when did the first
cell appear”, Gould and Ayla would, in all likelihood, find it exceedingly hard to
classify the question into just a few domains of inquiry without going through
intense debates with numerous people. In this case, many conflicts and disa-
greements would likely occur among the existing parties, which is contrary to
NOMA's peace-making ideology.

NOMA'’s Inability to Resolve All Possible Conflicts Between
Science and Religion

In some ways, the ultimate inquiries I described in the previous section are
similar to the types of questions that Dawkins attacks for not being worthy of
an answer.* However, as [ explained earlier, it is specifically this type of ques-
tion that appears to provoke a conflict between science and religion.

Gould appears to have anticipated and understood the challenges that are
presented by ultimate inquiries, and he tries to demonstrate that these are of
secondary importance to scientists who have long adopted the NOMA model. In
Gould’s view, scientists with strong theological convictions have embraced
NOMA in a number of ways - from the idea of God as a clock-winder, which was
generally embraced by Newton’s contemporaries. Many religious scientists
adhere to the so-called “bench-top materialism” which posits that questions
about ultimate meaning are beyond the scope of science and therefore belong
to religion, whereas scientific methods based on the spatiotemporal invariance
of natural law apply to all internally resolvable questions searching for facts
about nature.®

However, in reality, the counter-examples provided by Gould do not achieve
complete agreement among all scientists, since religious scientists do not
represent the full spectrum of scientific beliefs, and probably not all scientists
would agree with the central points of Gould’s argument.

HarperOne (2009)
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As per NOMA, a conflict between science and religion is most often the result
of one (or sometimes both) sides trespassing on each other’s territory by con-
fusing their respective domains of inquiry. In other words, NOMA infers that
the real conflict between science and religion occurs when either one attempts
to gain control over a ground that belongs to the other. However, it is question-
able whether this would be the only scenario in which science and religion
might clash.

Let us return to my previous argument regarding the origin of a subject,
assuming that science and religion are not interfering with each other’s terri-
tory, but rather are exploring uncharted territory that is outside their respec-
tive domains of inquiry. In essence, it is futile to argue over which side would
come out on top in sufficiently answering the ultimate inquiry. This would only
lead to the same criticism from scientific extremists, who might say “if science
cannot answer an ultimate question, how is one to believe that religion will
provide these answers?” #

Therefore, rather than attempting to argue which of the two - science or
religion - provides a better interpretation of the questions, the premise here is
that NOMA’s agenda appears too simplistic and naive to believe that there will
not be conflict between the two approaches when they seek to examine a new
domain of inquiry that has not been adequately addressed by either approach
previously.

Gould himself agrees that “no institution ever gives up turf voluntarily [...]
and it would be foolish to expect anyone to withdraw from so much territory
without a fitting struggle”® Therefore, the following question must be ad-
dressed: If science and religion compete for the same territory, how can NOMA
and its proposed agenda resolve all possible conflicts? Regardless of whether
the application of NOMA succeeds in creating two autonomous domains, one
for science and one for religion, we should not undermine their potential ambi-
tion to extend their current domains to cover new and uncharted territories of
enquiry that both science and religion may wish to explore.

An important distinction should be made: the concept of “no conflict” only
applies to those fairly simple questions for which even someone without sub-
stantial professional experience could make a judgment, whether it relates to
a factual matter or an ethical issue. There are, however, many questions that
fall within the realm of ultimate enquiries, which lead to real conflicts between
science and religion, since such questions are open to more than one inter-
pretation, implying that no one will be able to provide a definitive conclusion.
Consequently, NOMA's strategy for resolving conflicts between science and re-

49 Dawkins, The God Delusion, 56.
50 Ibid. 655.

Science & Christian Belief, Vol 35, No. 1 ® 49



VINCENT C.O. CHAN

ligion appears primarily to be geared toward preventing direct confrontation
between the two by isolating them. The sustainability of this approach must,
however, be questioned in the long run.

In conclusion, NOMA does not seem to provide solid evidence that its ap-
plication will resolve all conflicts between science and religion. However, it
remains to be seen whether the independence model will be the most appro-
priate method of managing the dialogue between science and religion.

Explaining the Explanation Issue and proposing the Pro-
cess of Critique Testing (PCT)

In the scenario described in the preceding sections, one may wonder wheth-
er, of the four primary models of science and religion, the independence model
is the most suitable for dealing with science-religion discussions. The four
primary models each have their own strengths and weaknesses, which makes
it difficult to answer the question. Therefore, the choice of a model depends
on how each individual approaches the relationship between science and re-
ligion generally. In order for the academic community of science and religion
to engage in fruitful discourse, both fields must be identified as having their
own distinct priorities, objectives and characteristics in order to create new
avenues for growth, respect, and motivation.

Following the analysis in the preceding sections, I will once again use NOMA
to illustrate my point. As [ have argued, it is practically impossible to separate
science and religion into exclusive domains, since there will always be some
degree of ambiguity in categorising them, and there is currently no objective
standard to guide such a process. Further, NOMA appears incapable of acquir-
ing all the necessary capabilities to resolve all possible conflicts between sci-
ence and religion, since there will always be some ultimate inquiries that do
not fall easily into either the factual or ethical domains. There will be a conflict
if either group attempts to force these ultimate questions into one of the two
domains, or if both attempt to include them within their individual domains for
the purposes of expanding their respective territories.

It may at first appear that NOMA is a reasonable approach for finding a
peaceful solution to the dialogue between science and religion, but peace is
achieved at the cost of introducing another level of conflict, one that is even
more difficult to resolve than the surface conflict that NOMA was originally
intended to resolve. NOMA thus approaches a conflict in a similar manner to
the act of bandaging an open wound and then allowing it to go unattended and
unhealed. So, it appears that all is well and is allowed to continue as it is, as long
as the wound remains concealed and unnoticed.

Consider, for the moment, that all the above arguments that I have presented
are incorrect, and that NOMA is actually capable of resolving all conflicts be-
tween science and religion. We are then left to ask the question of whether the
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primary objective for the dialogue between science and religion is to achieve
peace, or if attempting peace really is the best strategy. It is my concern that not
all academics in the field will respond positively to such a question.

A model’s ability to resolve conflict must be an important indicator of its
effectiveness. This capability, however, should not be the sole determinant of
a model’s success. When we seek to understand the complex relationship be-
tween science and religion, we are not merely attempting to discover a way for
them to accept each other’s existence, but rather to identify the kind of position
that will enable each of them to contribute their best abilities to answering the
most puzzling questions concerning mankind and the natural world.

Thus, a model can be considered effective if and only if it fulfils both the
crucial criteria of 1) achieving harmony between science and religion and 2)
putting both science and religion in a position that enables them to enhance
their respective capacities to provide full explanations for all types of enquir-
ies. Identifying whether the two critical criteria are being met or not is what |
will refer to as Process of Criteria Testing (PCT), which is specifically designed
to evaluate all dialogue models used between science and religion.

Advocates of NOMA will likely provide good reasons to show how the in-
dependence model meets the PCT’s first criterion. However it may not be so
easy to demonstrate that the independence model meets the second criterion
of PCT.>! When examining whether the independence model meets the second
criterion of PCT, the following two cases can be imagined:

Case 1. When science and religion are compartmentalised into independent
fields of inquiry, both of them are uniquely capable of providing a complete
explanation for the issue being studied, or to put it in another way, an ex-
haustive account of the problem at hand.

Case 2. As a consequence of compartmentalizing science and religion as
separate fields of inquiry, each of these subjects is only able to supply a
partial answer to the question or, to put it another way, an incomplete un-
derstanding.

Since it is unlikely that case 1 will be accomplished by any means, it is ex-
pected that case 2 will be most likely when applying PCT to the independence
model. In case 2, the independence model would confront one or both of the
following issues: 1) that the partial explanations are sufficient to explain all the
mysteries in not just a few, but all cases; 2) that it will sacrifice the true objec-
tive and motive to discover complete explanations. My opinion is that neither
of these outcomes is ideal.

51 Though the conflict model is not discussed extensively in my paper, one might anticipate
that it would not satisfy the first criterion of the PCT because of its tendency to put science
and religion at odds.
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If one considers the above issues, one might wonder whether the explana-
tion given is complete and comprehensive or merely a partial explanation.
Richard Swinburne, an Oxford philosopher and theologian, once proposed a
comprehensive framework for analysing the nature of explanation in relation
to the existence of God. His argument could be applied to other discourses that
centre on religion and philosophy. Therefore, I propose here to make use of
his argument to develop a structural framework that might better explain the
second PCT criteria.

In his book, The Existence of God, Swinburne discusses the nature of expla-
nation, and proposes that this can be divided into scientific and personal ex-
planations. A scientific explanation refers to phenomena that have a common
structure and pertains to the realm of science, whereas a personal explanation
pertains to the realm of religion and results from an individual’s intentional
behaviour.? According to Swinburne, our interest in explanations is driven by
the desire to provide accurate explanations, that is, to identify what object or
event leads to another and why it was successful.**

Swinburne defined what he termed a ‘true explanation’ as one which could
fully explain the “what” and “why” of an event as opposed to merely providing a
partial explanation. As noted by Swinburne, there is a difference between com-
plete and partial explanations, and it is necessary to refer to either a scientific
or personal explanation when determining if it is complete or partial.

According to Swinburne, when describing what causes events to occur, to
state that particular factors played a role implies that each of these factors,
under the circumstances of such events, increased its probability of occurring.
To further elaborate on this, each factor played a role in influencing the oc-
currence of an event of this kind. Assuming all other factors remain constant
and the world remains the same, each of these factors is necessary for such an
event to occur. In other words, had any one of the factors been absent and the
world otherwise remained unchanged, such an event would not have occurred.
It is inevitable that such an event will happen in the presence of all these fac-
tors and all these factors, taken together, may be considered sufficient to cause
the event. As a consequence, all of these factors can be viewed as the cause
of a given event. However Swinburne explains that, more commonly, one of
the factors is the primary cause, while the others serve as conditions under
which the primary cause exerts its effect or increase the probability of its oc-
currence.> More specifically, the entire set of factors that collectively account
for the occurrence of an event can be understood as the complete cause of the
event, while the individual contribution of any of the factors involved in the set

52 Swinburne, Richard. The Existence of God. 2™ ed. Oxford: Clarendon. 23.
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may at best be understood as a cause of the event.

In addition, Swinburne argues that in order to establish the ‘why’ of an event,
one must determine why the cause, under the conditions specified, produced
the result. Generally, this involves defining a law of nature that dictates that all
events of a certain kind, exemplified by the cause, will lead to events of a differ-
ent kind, exemplified by the effect.>

If a complete explanation of an event is to be provided, it must also include
an explanation of what caused the event to take place, which will enable the
individual to adequately explain why the event occurred. A person who only
understands the cause of an event and not what facilitated its occurrence will
therefore only be able to comprehend a portion of its explanation. Often times
the “what” and the “why” of an event are closely related. Learning the “what”
of a specific occurrence is only the beginning of understanding its total sig-
nificance, and identifying the “why” behind its occurrence is what provides the
evidence and allows one to ascertain whether the assumed cause is in fact the
true “what”.

Consequently, explanations can only be considered as complete if they ad-
dress both the cause and the reason for their effectiveness, and if both the
cause and the reason are specified, there should be no unanswered questions
regarding the event itself. Once the ‘what’ and the ‘why’ of an event are under-
stood, it is possible to infer its occurrence deductively.>

Swinburne’s argument provides a crucial insight into the second criterion
of PCT, as it simplifies the process for determining whether scientific and reli-
gious explanations of various questions are complete or not. Hence, if the pur-
pose of the dialogue between science and religion is to motivate both parties to
provide complete answers to all questions, independently or in cooperation, it
is worthwhile to examine which of the models might place science and religion
in a position to provide complete rather than partial explanations.

Conclusion

Considering the debate regarding whether religion or science provides a
complete explanation of a variety of phenomena, it is worthwhile to examine
closely the intrinsic nature of the laws used by science and religion, to explain
each phenomenon, which should enable a thorough assessment of the degree
to which they are complete or partial explanations. In this section of the paper,
[ will provide a brief overview of understanding the inherent characteristics of
scientific explanations so as to emphasize the need to consider the application

55 Ibid. 25.
56 Ibid. 25.
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of PCT.

Historically, science has largely relied on two types of laws in order to create
explanation capabilities, namely the probabilistic law and the universal law.
When combined, these laws provide a reasonable description of the nature of
a scientific explanation. Scientific discoveries have demonstrated that math-
ematical probabilities (between 0 and 1) exist in nature, which reveals that any
law that is derived from those probabilities must be probabilistic in nature. It
is the first of the two laws that can be used to construct a scientific explana-
tion and most interpreters of quantum theory are of the opinion that quantum
theory’s basic equation falls under this category.

In Swinburne’s view, any explanation derived from a probabilistic law does
not qualify as a complete explanation, since probability simply governs the
occurrence. It is theoretically possible for someone who applies probabilis-
tic laws to explain an event to be familiar with the primary cause and (second-
ary) causes that facilitate the effect of the primary cause. Nevertheless, it is
very likely that the individual will explain in detail why the primary cause must
have been responsible for the event, since there is always some uncertainty
that cannot be fully explained. >

As a result, any explanation that utilises a probability law is most effective
for ensuring that the reader understands the ‘what’, but not the ‘why’, of a
particular event. At best, such an explanation would provide some plausible
theories describing how such an event has a high likelihood of occurring. Thus,
it appears that at least some scientific explanations cannot be considered as a
complete explanation if physical probability is intrinsic to their nature.

Considering this, one might ask whether the scientific explanations associ-
ated with the universal rather than probability law have been completed. It
is generally agreed that the universal law is constant and uniform, and that
all explanations explicitly related to the universal law are considered com-
plete. However, the answer to whether this type of explanation is complete may
be surprisingly ambiguous.

By contrast with explanations based on probabilistic laws, those based on
universal laws would be theoretically in a better position to extend their ex-
planation grounds since they can ignore part of the uncertainty brought by
physical probability. It may however conflict with logical consistency if there
is no explanation for why the universal law of nature exists in the first place
for someone to use as a starting point for analysing the “why” of an event. The
intent of this statement is not to suggest that science cannot provide complete
explanations to factual questions, but rather to emphasise that caution should
be taken when interpreting scientific explanations as complete explanations or

57 Swinburne, The Existence of God, 29.
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as possible the only explanations for all questions.

It is reasonable to assume that a “personal explanation” may face some
roadblocks that might prevent it from meeting the criteria for being a complete
explanation. In reality, it would be impossible to eliminate all doubts regarding
why a personal explanation may not run into problems that will diminish its
ability to serve as a complete explanation. It is possible that some may argue
that all personal explanations are partial explanations as they cannot be falsi-
fied and verified.

Even so, I believe that a scientific explanation will be considerably more
limited in its ability to be considered comprehensive, since most often, such
explanations rely solely upon sensory experience to evaluate their epistemo-
logical validity. In addition, some proponents of scientism may at times view
the scientific explanation as the only and sole explanation, thereby intention-
ally excluding other available evidence.

Instead of focusing exclusively on a few streams of experience as its sole
epistemological criterion, religion presented through personal explanations,
is seen to entail a wider spectrum of experience in order to produce a more
coherent and comprehensive standard of knowledge, and also includes a con-
sideration of all available evidence, both scientific and non-scientific.”® The
explanation power of personal explanation is thus greatly enhanced.

By rejecting any experience other than sensory experience, science has un-
intentionally restricted its ability to examine phenomena from multiple per-
spectives in order to gain a more complete picture. Additionally, it affects one’s
ability to discern which of the primary dialogue models will be the most viable
and functional way of addressing science-religion discourses.

In conclusion, PCT aims to assist individuals in reflecting on how different
models formulate their respective worldviews when using scientific or person-
al explanations. PCT would provide people with the ability to distinguish par-
tial explanations from complete explanations and aid them in understanding
how both types of explanations could be utilised to assist in reaching the end
to which they have been designed. That is, looking for a complete explanation
to all questions, not just a few.
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