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Let the Authors Say What They 
Want to Say, Including Running 
the Numbers

We cited “The Chicago Statement on Bibli-
cal Inerrancy” in the March editorial. The 
authors of the declaration knew from reading 

the Bible that they had to be very clear about what they 
meant by without error. Here is Article XIII: 

Article XIII

We affirm the propriety of using inerrancy as a 
theological term with reference to the complete truth-
fulness of Scripture. 

We deny that it is proper to evaluate Scripture accord-
ing to standards of truth and error that are alien to 
its usage or purpose. We further deny that inerrancy 
is negated by Biblical phenomena such as a lack of 
modern technical precision, irregularities of gram-
mar or spelling, observational descriptions of nature, 
the reporting of falsehoods, the use of hyperbole and 
round numbers, the topical arrangement of material, 
variant selections of material in parallel accounts, or 
the use of free citations. 

The qualifications are on the list because they are all 
present in the Bible. Look, for example, at “lack of mod-
ern technical precision,” “round numbers,” and “topical 
arrangement” in regard to numbering. When the Bible 
refers to numbers or counting or sequence, it might not 
be in the same way North Americans generally do now. 
The Bible is crucial for twenty-first-century English 
speakers, but do not assume that the people who wrote 
it were twenty-first-century English speakers. The Bible 
was written for us too, but it was not written to us. 
They lived in a desert. Most of us do not. They spoke 
Hebrew. We do not. They thought the sun goes around 
the earth. We do not. 

Let the authors speak to us what they want to say. Do 
not try to make them us. They expressed themselves 
differently than we do. We can still hear and under-
stand them, especially because we serve the same living 
and active God. But we have to listen carefully to hear 
them and what God is saying through them. Have you 
ever sought to understand someone speaking to you in 
English for whom English is a second language? Even 
if they get the words and grammar right, they might be 
speaking from a different cultural situation, so that we 
miss entirely their intent. The example so often cited is 
that if an Englishman tells you that he is “mad about his 

flat,” he does not mean that he has been frustratingly 
marooned by loss of air pressure in one of his car tires. 
He means he really likes his apartment. And that is a 
difference between two native English speakers in the 
same year. Now add thousands of years of different his-
tory, languages, and life experiences.

Scripture is ideally like a letter from someone you know 
and love. You can hear their voice in it. As you come 
to know God better, you more clearly hear what God 
is saying, and become more the kind of person who 
God can reveal more to. Anthony Thiselton calls this 
a hermeneutical spiral (New Horizons in Hermeneutics, 
1997): as one listens to the whole counsel of scripture, 
using scripture to interpret scripture, and recognizing 
God’s consistent character as God reveals more and 
more about who God is and what God is doing, one 
can understand more of the scripture to reinforce the 
process.

So, looking carefully at how scripture does use num-
bers, consider the sequence of the temptations in 
Matthew 4:1–11 and Luke 4:1–13. What do you notice? 
These two passages say this happened, then this, and 
then this. Same temptations, but they are in a different 
order. This does not mean that one of the texts is wrong. 
It means that at least one writer was not trying to tell 
the sequence in this event. Is Matthew or Luke more 
concerned about sequence? In Luke 1:1–3, Luke says 
explicitly that one of his goals is to get the sequence 
right. Matthew then may have chosen an order that 
helped to teach a particular point.  

Notice also that in this passage, the adversary-Devil 
quotes scripture. It is not enough to have a text that can 
be read the way the speaker wants. Jesus replies each 
time with scripture, but rightly interpreted and applied. 
Scripture can be abused. It can be twisted. The enemy 
quotes scripture accurately in terms of the words, but 
out of context and understanding. The adversary twists 
the point, using scripture to his own ends, rather than 
listening to what it actually teaches. Jesus replies with 
scripture, rightly used.

Another description of sequence. Did Jesus clear the 
temple at the beginning of his years of ministry or in 
his last week? See Luke 19:45–46 and John 2:13–22. Luke 

Editorial
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describes this event as in the last week of Jesus’s earthly 
life. The Gospel of John reports this at the beginning 
of his description of the three years of public ministry. 
John is organized around each chapter describing a 
different metaphor for who Jesus is. John chapter 6 is 
about Jesus as the bread of life, chapter 7 as the living 
water, and chapter 15 as the vine. The Gospel of John 
cannot tell everything about Jesus at once. The gospel 
has to present the accounts in an order, but that does 
not have to be in a chronological order.

For that matter, how does Jesus use numbers in 
Matthew 18:21–22? When he says that his disciples 
should forgive a person that wrongs them “70 times 
7 times,” does he mean to carefully count 490 offenses, 
and then on 491, smite him? No, that would miss the 
point. Jesus is telling his followers not to hold grudges 
or counts of wrongs. He takes the number of complete-
ness, 7, multiplies it by ten, and then multiplies by yet 
another 7, to emphasize not counting. 

When Jesus says in Matthew 12:40 that he will be in 
the grave for three days and three nights, is he mis-
taken when he is crucified Friday afternoon and raised 
Sunday morning? (Matthew 26–27). That is about 
36 hours over three days and two nights if you count as 
meticulously as many do in our clocked society. Even if 
you are part of such a clock-oriented society and maybe 
even strap a clock to your wrist or carry one around in 

your phone, do not assume that two thousand years ago 
in the Middle East that people were as obsessed with 
precision time and counting as we are in our society 
that depends on hyper-coordination. The plane leaves 
at a certain time whether you are on board or not. The 
number crunchers among us, the sequence- and num-
ber-obsessed accountants, should insist on numerical 
precision when they are measuring out prescription 
medication or calculating how many cars, buses, and 
trucks the highway bridge can carry. We count on 
them for pinpoint accuracy, but in the biblical text, it 
would be missing the point. In 1 Corinthians 10:8, we 
read that 23,000 died from the plague on a particular 
day, yet Numbers 25:9 says that 24,000 died from that 
same plague. Is one counting only the primary day of 
the plague and the other including those who lingered 
a day or two longer? Are they both giving a precise 
number that is not plus one or minus one? No rounding 
allowed? 

You may love the potential exactness of mathematics, 
as I do, but we cannot insist that the Bible talk the way 
of an English-speaking scientist in the twenty-first cen-
tury. Let the text say what it wants to say. No more. 
No less. That is respect for the Bible’s message. What is 
authoritative in scripture is what it is teaching, not what 
we expect or read into it. 	 

James C. Peterson, Editor-in-Chief

Editorial 
Let the Authors Say What They Want to Say, Including Running the Numbers
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Stephen L. Reinbold (PhD, Illinois State University) served until recent 
retirement as a professor of biological sciences at Metropolitan Community 
College in Kansas City, Missouri.

Pharaoh’s Gift: Was Ancient Nubia 
the Land of Milk and Camels?
Stephen L. Reinbold

Did Abraham receive camels from Pharaoh? Many archaeologists contend that the 
presence of camels in the Genesis narrative is an anachronism that was added by later 
scribes. But what if camels were brought across the Red Sea from Arabia to Africa at 
an earlier date? I will propose a possible camel route from the coastal region to the Nile 
based on studies of the following: modern and ancient DNA, revealing camel movements 
after domestication; mutations for adult lactase persistence (LP) that were brought 
to Africa along with camels or that originated in Africa; and human Y chromosome 
mutations that can be associated with the LP alleles and the transport of camels. The 
cumulative evidence allows the possibility of camels to reach Nubia by about 2000 BC. 
Egyptians could have brought them to Pharaoh who gave them to Abraham.

Did Abraham receive camels from 
Pharaoh, as recorded in Genesis 12? 
Did he send them to Aram to buy a 

bride for Isaac? Did Rebekah ride on one? 
An article posted on Time.com pronounced 
that Abraham’s camels were “phantoms,” 
an anachronism that was added by later 
scribes.1 This announcement was not new 
to archaeology but was precipitated by 
an article in the journal Tel Aviv in which 
archaeologists stated that camel remains 
were found with human remains at a min-
ing site in Israel dated about 1000 BC and not 
before.2 When camels became essential to 
caravan trade is disputed. Most archaeolo-
gists already believed that no solid evidence 
from Egypt or the Levant was known prior 
to that time. 

The existence of domesticated camels in 
Africa, particularly in Egypt, has been con-
troversial among archaeologists. In the last 
century, William Albright declared that 
biblical Abraham could not have received 
camels from Pharaoh because there was 
no record of them or inclusion of them in 
accounts of Egyptian animals.3 He believed 
that donkey caravans could have sufficed. 
Christina Köhler and colleagues explored 
ancient chert mines in an extremely dry 
area of Egypt that were dated to the Middle 
Kingdom. Yet, they believed that donkeys 
were used for transport despite the diffi-
cult logistics of supplying them with water 

and food, because they did not believe that 
camels were domesticated then.4 However, 
Michael Ripinsky summarized the opposi-
tion to this view, including finds in Egypt 
of a camel hair rope, pottery in the shape of 
camel heads, and rock art depicting cam-
els.5 These finds are disputed: for example, 
did the vague-looking pottery really depict 
camel heads? How old was the rock art? 
More convincingly, a camel skull was 
found in Egypt dating between 2000 and 
1400 BC. In his classic book The Camel and 
the Wheel, Richard Bulliet reviewed the evi-
dence, especially the similarities related 
to the early use of camels for milking in 
the southern Arabian Peninsula and in the 
Horn of Africa, and declared that the early 
second millennium BC arrival of camels 
on the continent, at least in small numbers, 
was a possibility.6

There are two possibilities for the intro-
duction of camels to Egypt: (1) they may 
have entered by land caravans through 
the Arabian Peninsula and the Levant; or 
(2) they could have been brought across 
by boat to modern-day Somalia or Eritrea 
and then to the Nile Valley.7 Archaeological 
work has concentrated on the Levant and 
Egypt. Excavations of early Bronze Age 

Stephen L. Reinbold
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Arad in the Negev Desert revealed a small number of 
camel bones, interpreted by Ruth Amiran as coming 
from wild camels dated at about 2700 BC.8 Camel bones 
in Jordan have been dated to the third millennium BC 
by the Camel Bone Dating Project as listed in Oxford 
AMS System.9 There has been less archaeological work 
in the Horn of Africa near the Red Sea, partly because of 
political instability there for many years. Nevertheless, 
Bulliet thought that domesticated camels arrived by 
ship to Somalia between 2500 and 1500 BC.10 

In this article, I will show that the East African camels 
were a separate introduction and that this introduc-
tion was earlier than that of camels arriving by the 
land route. I  will examine the genetics of camels and 
the genetics of camel herders, who may have brought 
camels to Africa, by examining lactase persistence (LP) 
alleles and Y chromosome mutations.

Genetics of Camels
Camel genetics reveals a history of movement of the 
animal post-domestication. Faisal Almathen and col-
leagues refer to pre-Iron Age camel remains as being 
“intrusive to the chronology” due to doubtful prov-
enance or carbon-14 dating.11 They do not believe that 
domesticated camels expanded out of Arabia before 
about 1500 BC. They believe that the biggest expan-
sion in caravan trade developed after AD  1200 with 
the growth of the Ottoman Empire. They do, how-
ever, point out that East African camels are genetically 
unique, perhaps due to use (mainly for milk) and long 
isolation, and that they have a separate origin from the 
camels of North and West Africa, probably originat-
ing from South Arabia. South Arabian camels are more 
genetically similar to East African camels than to North 
Arabian camels. Using genome sequences and examin-
ing microsatellite diversity by performing coalescent 
simulations to work backward to discover when the 
sequences converged in the past, Almathen et al. found 
a severe bottleneck in East African dromedaries about 
8,600 years ago, presumably long before domestication. 
They found that East African camels had the highest 
mitochondrial diversity which would be consistent with 
the shipping of primarily female camels (used for milk) 
to Africa, along with a small number of male camels. 
They lumped together North African camels, including 
Egyptian camels and western Saharan camels. 

There may be, however, a discontinuity in Egypt com-
pared to western Africa, such as in Algeria. Youcef 
Amine Cherifi and colleagues found a differentiation 
between Algerian and Egyptian camels, despite exten-
sive back-and-forth movements.12 Egyptian Sudani 
camels are from Sudan; Falahi camels used in the delta 
region of Egypt are bred in Upper Egypt and resemble 

a description of camels from Somalia given by Hellmut 
Epstein.13 Ahmed Ould and colleagues found that 91% 
of variation in Tunisian camels was within populations, 
not between populations, again showing that western 
camels were relatively homogeneous compared to those 
in Egypt.14 According to Bulliet, even the type of saddle 
used with South Arabian camels is similar to that used 
in East Africa, in addition to the use of camel milk.15 He 
did think that there was a break at the highlands north 
of the Afar Desert in Eritrea between the East African 
camels and camels of northern Sudan (Nubia) because 
he did not think that the Beja north and south of the 
narrow coastline strip raised camels (fig. 1). However, 
the Beja of Sudan still rely on camel milk for subsistence 
during famine.16 

Genetics of Camel Herders 
Methodology
To understand how the populations who depended on 
camel milk were affected genetically, it was necessary 
to calculate changes in allele frequencies by genera-
tion in order to calculate the date of origin for alleles. 
The Hardy-Weinberg equilibrium is a general formula 
(p2 + 2pq + q2 = 1) that calculates allele and genotype 
frequencies under certain conditions: no selection, no 
mutation, no migration, random mating, and large pop-
ulation size. Of course, these conditions are not always 
true. The homozygous recessive genotype is repre-
sented by q2 in the above equation and is the proportion 
of the population susceptible to negative selection. The 
formula for changes in allele frequencies when selection 
is present can be calculated using a selection coefficient 
s which represents the proportion of homozygotes that 
is eliminated each generation. If q is the original fre-
quency of the recessive allele, then q can be recalculated 
for each generation (q – sq2/1 – sq2 = q’) to give q’ which 
is the frequency in the next generation. 

The formula was entered into an Excel spreadsheet. The 
current allele frequency of a population is located by 
inspection, working down the spreadsheet generation 
by generation from the original q value. When particu-
lar values of q’ are found in the Excel table, the number 
of generations to reach this point is given. However, 
what we are really interested in is the number of years 
to reach the current dominant p allele frequency. The 
frequency of the particular dominant allele of interest is 
found by p = 1 – q. Of course, certain assumptions have 
to be made. I consistently used a selection coefficient of 
0.05, well within the range of estimates for lactase per-
sistence in several sources. To estimate the frequency of 
a particular allele at its origin, a necessary starting point 
for the calculations, I used the frequency of 0.001. This 
would indicate a mutation rate of 1 in 1,000 for a large 
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population over an appropriate range of time, keeping 
in mind that mutation is always rare. However, when 
migration does occur, it can introduce a new allele to a 
population more quickly, and it is expected that a new 
allele will initially appear at a higher frequency than 
that of a new mutation. 

The above represents the simple case of only two alleles 
for a gene in a population. A complication enters when 
there is more than one dominant allele represented in a 
population. The alleles of interest will be considered to 
have frequencies of p + r = 1 – q, where p and r represent 
two alleles, both of which are considered to be domi-
nant to the recessive q. In terms of phenotypes, there 
will be no difference between the dominant alleles, and 
they will act as if there is only one dominant allele. It is 
only by gene sequencing that they can be distinguished. 
For simplicity, I usually estimated the time of origin for 
the alleles from the combined current frequencies of the 
dominant alleles, but the actual separate histories of the 
two alleles are not resolved. One of the dominant alleles 
might have entered the population later by migration, 
as would be expected from a much smaller current fre-
quency. If I know the time when the two populations 
first came into contact, then I can resolve their separate 

histories by locating, in the spreadsheet, the number of 
generations that transpired to reach the date of expected 
contact. The associated frequency 1 – q’ will be that of 
the more common dominant allele p of the population 
when it received allele r from the other population. In 
this case, the initial frequency of allele  r in the recipi-
ent population would be less than the frequency in the 
donor population. 

Arabian Lactase Persistence Allele
Most humans after childhood do not produce the 
enzyme lactase (coded by LCT gene on chromo-
some 2) responsible for breaking down lactose in milk. 
Mutations occur in the regulatory region for the lactase 
structural gene; these mutations allow lactase persis-
tence (LP). An indirect method of examining the arrival 
of camels in Egypt is by looking for the unique variant 
of LP (G-13915, “the Arabic allele,” showing substituted 
nucleotide and position) that originated in the Arabian 
Peninsula in association with the consumption of camel 
milk. This occurred presumably about 4,000 years ago 
as dated by Nabil Sabri Enattah and colleagues, using 
linkage disequilibrium of haplotypes and calculating 
the rho statistic, which is based on the average distance 
of a set of sequences from the most recent common 
ancestor.17 This allele is found in northeastern Africa in 
Arabic and non-Arabic tribes (fig. 1). 

I examined frequencies of the Arabic allele (G-13915) 
for LP in non-Arabic tribes in East Africa, including 
Afar from Eritrea, Beja from northeast Sudan, Tigray 
from central Ethiopia, Mahas (Nubians) from the upper 
Nile in Sudan, and Somali from Ethiopia (table 1). I also 
looked at two Arabic-speaking tribes in the upper 
Nile valley (table 1): the Gaali who may be Arabized 
Nubians, and the Shokrya (Juhayna) thought to have 
migrated from Arabia. These tribes, with already high 
frequencies of the allele, probably entered Sudan by 
AD 1000. 

Table 1. African tribes with lactase persistence (LP) alleles 
G-13915 (Arabic allele) and G-13907 (Eritrean allele). The tribes 
are listed with their location, linguistic association, lifestyle, and 
total sample size included from research studies.
Tribe Countries Language Lifestyle Total N

Afar Eritrea, 
Ethiopia

Cushitic Nomadic 
pastoralist

3718

Beja Eritrea, 
Sudan

Cushitic Pastoralist 7119

Amhara, 
Tigray

Ethiopia Semitic Agro-
pastoralist

4020

Mahas Sudan Nilo-Saharan Agriculturalist 6921

Somali Ethiopia Cushitic Pastoralist 10922

Gaali Sudan Arabic Agro-
pastoralist

14623

Shokrya Sudan Arabic Pastoralist 4024Figure 1. Map of Red Sea Region. Tribe names are in script.
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However, Arabs, bringing camels with them, may have 
already entered Africa by the Red Sea route earlier, as 
discussed by Bulliet.25 Somalia or Eritrea would be the 
likely part of Africa reached by sailors from southern 
Arabia. Coastal tribes include the Afar and the closely 
related Saho who may have interbred with the Arabs. 
Movement of the Arabic allele at that point could be up 
the coast through Eritrea among the Tigray. The high-
est frequency is found in northeastern Sudan, near the 
coast, among the Beja. This location is near a wadi that 
gives access to the Nile River Valley in the interior. The 
frequency found in the Somali from Ethiopia is 5%. The 
only Somali sample I have is from Ethiopia; therefore, 
I focused on Eritrea as the initial area of contact. 

The difficulty is timing. Based on marker sequences 
near the LCT gene,26 Enattah et al. estimated the date of 
origin at 4,000 years ago;27 however, the dating method 
has very broad confidence levels, allowing at least two 
thousand years difference (rho statistic estimate of 
4,091 +/– 2,045). Also note that milk can be used as food 
when fermented, even by nonlactose digesters, before 
the LP allele is present. Another LP allele, which may be 
older, will be helpful here.

Endemic Lactase Persistence in Africa
The G-13907 allele was associated with Afar camel 
herders by Ingram et al.,28 but I will henceforth refer 
to it more broadly as the “Eritrean allele.” It has been 
shown to have LP activity. The allele is not found out-
side the Horn of Africa region. In addition to the Afar 
tribe of Eritrea and Ethiopia, it has been reported at 
high frequencies of about 20% in other Ethiopian tribes 
and in the Beja of Sudan. Table 2 shows possible dates 
of origin based on frequencies of the combined Arabic 
and Eritrean alleles. I used a twenty-five-year gen-
eration time and a thirty-year generation time.29 The 
most uncertain number is the initial frequency, which 
affects the date of initial introduction into the popu-
lation considerably. Enattah et al. used 0.001 as the 
initial frequency based on mutation in a population 
of 500, and they used a selection coefficient of 0.05.30 
Here the LP alleles are p and r which are dominant so 
that 1 – q = p + r. For Beja, the combined frequency for 
G-13915 and G-13907 is about 0.38, indicating that they 
originated about 3,375 years before present if the gen-
eration time was 25 years, or 4,050 years before present 
if the generation time was 30 years (table 2). The Beja 
appear to be a strong, independent tribe set off from 
the Arabs by language, and the Beja were known to the 
ancient Egyptians from 2000 BC. The Afar have only 
one data set, but the data are crucial in understand-
ing when the G-13915 allele first arrived in Africa.31 
If G-13915 and G-13907 are combined, they may have 
originated prior to 2000 BC. 

Table 2. Date of origin of combined Arabic (G-13915) and Eritrean 
(G-13997) lactase persistence (LP) alleles in African tribes based 
on selection coefficient s of 0.05, initial frequency q of 0.999 (re-
cessive non-LP allele), and generation times of 25 and 30 years. 
Tribes are listed with the age of the LP allele in years before pres-
ent (YBP), where frequency q in next generation q’ is found by 
q’ = q – sq2 / 1 – sq2.
 

Tribe LP allele %a Date of Origin YBP 
Generation time

Arabic 
allele

G-13915

Eritrean 
allele

G-13907

 
 

25 Years

 
 

30 Years
Afar 12.2 29.7 3550 4260

Beja 17.9 20.2 3375 4050

Amhara, Tigray 12.5 20.0 3200 3840

Mahas 12.5 1.0 2475 2970

Somali 5.0 5.5 2375 2850

Gaali 16.8 1.9 2750 3300

Shokryab 27.5 2.5 3250 3900

a = average of independent studies when more than one study
b = European allele G-13910 also present as 2.5%

Table 2 can be used to show possible dates when the 
Eritrean allele (G-13907) entered the Arabic tribes who 
migrated into the region. The Eritrean allele is not 
common in Arabic tribes of the region, which have 
frequencies of less than 5% (table 2). This suggests a 
different migration pattern for this allele compared to 
the Arabic allele (G-13915). In fact, this migration pat-
tern difference suggests the relatively recent acquisition 
of the Eritrean allele by the Arabic tribes of the region. 
On the other hand, the roughly equivalent level of the 
Arabic allele in native Horn tribes, compared to that in 
Arabs, indicates that the Arabic allele was already pres-
ent in the Horn tribes when Islam arrived. Muslim Arab 
conquest of the upper Nile was delayed by Christian 
kingdoms in Ethiopia and maintained by a peace treaty 
lasting from AD 700 to 1300.32 Some of these tribes 
settled as agriculturalists, but they still retained the 
Arabic allele at about 17%. Others such as the Shokrya 
remained pastoralists, and the frequency of the Arabic 
allele continued to increase to about 27.5%. If the Arabic 
allele arrived with the Arab Muslims, who mixed freely 
with the natives despite language differences, then 
why did the level of the Eritrean allele not increase pro-
portionately in the Arabs? The case is then made that 
minimal mixing occurred between the Beja and the 
Arabs, with the Arabic allele already present in African 
pastoralists independently, who gave a small input of 
the Eritrean allele to the Arabs (fig. 2). 

Two scenarios are possible. First, according to Edita 
Priehodová and colleagues and other researchers, the 
Arabic allele arrived in the Horn of Africa, probably 
through the Levant into Egypt and up the Nile River, 
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only after the Muslim conquest, and it arrived later than 
in the north because progress up the Nile was blocked 
by Christian kingdoms from about AD 700 to 1300.33 
For this Islamic conquest proposal, only after about 
AD 1000, allowing for some interbreeding with Cushitic 
tribes during the time before AD 1300, would Arabs 
likely have introduced the G-13915 allele to these tribes, 
after which it was selected for along with the endemic 
G-13907 allele. According to this hypothesis (fig. 2), the 
high frequency of the Beja for the G-13915 allele was 
then realized along with the previous high frequency of 
G-13907. 

According to the second proposal, the G-13915 allele 
had already arrived via the Red Sea by Arabic traders 
bringing camels and contributing an initially small 
amount to the gene pools of the Red Sea coastal tribes 
Afar and Saho. The Arabic allele then passed through 
other Eritrean and Ethiopian tribes to the Beja in Sudan 
and minimally to the agricultural Mahas. When the 
Arab tribes arrived after the Muslim conquest of Sudan, 
interbreeding had little effect on G-13915 frequency in 
the local tribes that already possessed it. In the mean-
time, the G-13907 allele passed minimally into the 

Figure 2. Schematic of Arabic (G-13915) and Eritrean (G-13907) LP allele exchange between Shokrya and Beja tribes in Sudan about 
AD 1000. Arabic allele must have been added to Beja before AD 1000 as shown on left. 

2000 BC  1000 BC  AD 1  AD 1000  AD 2000 

 

Beja living in Sudan
Eritrean allele (G-13907) present

G-13915 added

G-13915 added

G-13915 and 
G-13907 
both present 
in Sudan

Shokrya moving to Sudan
Arabic allele (G-13915) present 

G-13907 added
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Arabic tribes, including the pastoralist Shokrya and 
partly pastoralist Gaali. Now we need to look at another 
line of evidence to choose between these two scenarios. 

Y Chromosome Evolution
There are advantages to examining the Y chromosome 
because it allows tracking of migrating males; muta-
tions are considered random, not directly selected; and 
ages can be based on estimated mutation rates. Eyoab 
Gebremeskel and Muntaser Ibrahim examined Y chro-
mosomes in Eritrea and, although they had small 
sample sizes for some groups, they also summarized 
data from other researchers.34 Beniamino Trombetta 
and colleagues further updated Y chromosome evolu-
tion in the Middle East and Northeast Africa (fig. 3).35 
The M123 mutation is important, as one branch (M34, 
named by mutation), possibly associated with the 
Arabic allele for lactase persistence (LP), appears to 
have arisen in Saudi Arabia or Yemen and might have 
crossed the Red Sea to the Saho (n = 11). No LP data 
are available for the Saho; however, the M34 Y  chro-
mosome is also found in the closely related Afar tribe 
(n = 1), which has a high frequency of the Arabic allele. 
It is to be expected that sailors would be males, and, 
hence, there would be a one-way flow to the recipient 
tribe as evidenced by the M34 Y chromosome, at least 
in the first generations. The nearby Beja (n = 22) could 

have picked up the Arabic allele from the Afar or Saho, 
although the M34 Y chromosome has not been found 
in Beja, but any apparent linkage between M34 and 
G-13915 would be lost because they are not on the same 
chromosome. After the M123 split, the remaining M123 
branch apparently does not associate with G-13915, as 
the M123 is also found in Italians not known to carry 
G-13915. 

Using genomic sequence differences in Y chromosomes 
from many African samples to calculate the rho statis-
tic and determine the age of the most recent common 
ancestor, Trombetta et al. found five African pastoral-
ism-related alleles that originated in newly described 
clades of the E-V1515 Y group in Africa.36 The E-V1515 
clades split off from sister clades about 12,000 years 
ago (not shown). Trombetta et al. examined the num-
ber of mutations involved in detail. Dates of branch 
points were estimated from coalescence and rho statis-
tic. These include the E-V1486 subclade associated with 
LP C-14010 (“Kenyan allele”) and the E-V1700 sub-
clade associated with G-13907 (“Eritrean allele”). They 
worked out details for the newly discovered E-V1515 
branch, which they dated to have split into E-V1486 
and E-V1700 branches 12,000 years ago. Nine mutations 
occurred in the E-V1486 branch until, during a span 
of 8,500 years, it split into three sub-branches about 
3,500 years ago. The E-V1700 branch had six mutations  

 M35 

 V6   M123    M78 
   

       

         M34           M123 

 

 

LP allele G-13907 G-13915  
 Eritrean allele Arabic allele 

Haplogroup E1b1b1d E1b1b1c1 E1b1b1c E1b1b1a1 

Populations Tigray Afar Amhara Beja 
 Eritrean pastoralists Saho Saho other Eritrean 
 Yemen Somali Nubian 
 Saudi Arabia Egypt other Sudanese 
  Oman Somali 
  Italy Gaalien 
   Italy 

Figure 3. Partial tree of the E-M35 subgroup of haplotype E1b1b of the human Y chromosome. (Redrawn from Gebremeskel and Ibrahim; 
Trombetta et al.37) Haplotypes have standard nomenclature and new branches form at mutations. Two possible lactase persistence (LP) 
allele associations are shown. 
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during a span of 7,000 years, before giving rise to the V6 
mutation (fig. 3) dated at 5,000 years before present. The 
V6 branch is also associated with the G-13907 mutation 
which might have originated at about 4,000 years ago 
in Eritrea. 

Although the researchers did not find the V6 mutation 
in the Afar and Saho, the G-13907 allele could have 
originated in an adjacent Eritrean pastoralist tribe and 
been passed to them unlinked to the V6 mutation. These 
tribes are highly dependent on camels. Meanwhile, the 
G-13915 allele might have originated in the Arabian 
Peninsula at about that time (4,000 years ago). The M34 
Y-branch from M123 might have been carried to north-
eastern Africa, perhaps modern-day Eritrea, by Arabs 
crossing the Red Sea with camels. The Saho may have 
interbred with them and then passed both the M34 Y 
chromosome and the G-13915 allele to the nearby Afar 
tribe, who are camel herders to this day. The G-13915 
allele reached the Beja through interbreeding between 
adjacent populations, although the M34 Y chromosome 
did not. The Y mutation and the G-13915  allele would 
have drifted apart by then, as they are not linked. 

Now let us return to the previous discussion of con-
tact between the Arabic Shokrya and the Cushitic Beja 
in Sudan (fig. 2). Using the AD 1000 date as a good 
approximate date for when Arabic and Cushitic tribes 
came into sufficient contact for interbreeding, the Arabic 
pastoralist tribe Shokrya was set as having the G-13915 
allele frequency of 0.10, by tracing back 1,000 years from 
its current level, and the Beja initial frequency was set 
lower at 0.012. The frequency of the G-13907 allele for 
the Beja predicted for AD 1000 was set at 0.05, and set 
lower for the same time for the Shokrya, with an initial 
frequency set at 0.006. Using a hypothetical reciprocal 
exchange, it was estimated that 100 out of 1,000 Beja, 
averaging six copies of the G-13907 allele, bred initially 
with Shokrya so that the latter received the G-13907 
allele. The number of Shokrya was also set for 100 out 
of 1,000 initially breeding with Beja, averaging twelve 
copies of the G-13915 allele received by the Beja. 

From this hypothetical initial frequency in AD 1000, the 
frequency of the Beja for the G-13915 allele in AD 2000 
was calculated and found to be much below the actual 
current frequency. Using the approximate frequency 
based on the AD 1000 contact date and starting with the 
G-13915 allele at 0.012, the Beja would require hundreds 
of years after AD 2000 to reach the current level for the 
allele (0.18). Therefore, the Beja must already have had 
a high level of G-13915 when the tribes came into con-
tact. In this example, it was assumed that the Beja had 
limited contact with Shokrya at AD 1000; otherwise, the 
Shokrya would be expected to have a much higher level 

of G-13907 than it now has, if interbreeding with Beja 
had been more frequent. 

There are many uncertainties in this dating method and, 
to be sure, other reciprocal exchanges are possible, but 
they will be limited by this constraint in G-13907 fre-
quency. However, nonreciprocal gene flow is possible 
and must be considered. If the mating had been direc-
tional with Arab males carrying G-13915 to Beja, while 
Beja females did not carry G-13907 to Arabs, then Beja 
males resulting from Arab fathers would be expected 
to carry a specific Arabic Y chromosome in substantial 
numbers. Instead of an Arab-specific Y  chromosome, 
most Beja (fig. 3) share a very widespread Y  chromo-
some (M78) with populations in Africa, west Asia, and 
Europe who are not associated with G-13915.

Conclusions
Both the genetics of camels and the genetics of camel 
herders show that East Africa is distinct from North 
Africa. The camels of East Africa are of the milking vari-
ety which is presumed to indicate the original use of the 
camel that developed on the Arabian Peninsula. Even 
camels in northern Egypt show some similarity to the 
East African camels; it was only later that the caravans 
from the peninsula arrived through the Levant and 
traveled west across the Sahara. 

The camel herders show a similar distribution. The 
Arabic lactase-persistence (LP) allele (G-13915) arrived 
on the Red Sea coast from Arabic tribes bringing camels, 
continued on to pastoralist tribes in what is now Eritrea, 
perhaps arriving among the Afar or Saho first, coming 
next to tribes that live along the coast, eventually reach-
ing inland to the Beja and north into Sudan, and then 
into the Nile Valley, probably traveling through a wadi 
in northeastern Sudan to the Nubian Mahas. These 
non-Arabic tribes have the Arabic allele in higher fre-
quency than many of their Arabic neighbors who did 
not enter Sudan until after AD 1000, thus discounting 
the need for the Arabic allele traveling by caravans, 
crossing through the Sinai into Egypt, and then up the 
Nile Valley. In this same time range, the G-13907 allele 
appeared in Eritrean pastoralists and was passed into 
the Tigray and the Afar and Saho, who in turn passed 
it to the Beja and eventually to the Nubian Mahas and 
the Arabic Gaali and Shokrya. Cultural evidence for 
camels in this time period includes rock drawings near 
Laga Oda in Ethiopia, showing camels on a wall with 
drawings similar to C-group Nubian drawings.38 The 
C-group culture is dated from 2400 to 1550 BC. 

Although none of these possible dates for arrival of 
camels in Africa may be sufficient by themselves, 
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cumulatively, they point consistently to a date between 
3,500 and 4,000 years ago. If pastoralism swept from 
northeast to southwest as seems likely, it originated 
in Asia Minor perhaps 8,000 years ago, about the time 
that dairy culture began with cattle. The arid Red Sea 
region was not suitable for cattle, but the Arabs may 
have utilized camels starting at least 4,000 years ago 
and introduced them to the Afar and Beja. They could 
have introduced camels to the arid south Red Sea coast 
of Africa between 3,500 and 4,000 years ago. They may 
also have contributed to the local gene pool, including 
both the G-13915 allele and the Y chromosome with the 
M34 mutation currently found in Yemen, Saudi Arabia, 
and Eritrean Afar and Saho. Coincidently, the G-13907 
allele, being useful when camels arrived and associ-
ated with branch V6 of the E-V1700 Y chromosome 
in the Afar or other Eritreans, may have originated at 
the same time. Furthermore, based on current com-
bined frequencies of LP alleles G-13915 and G-13907 
in African populations, the alleles originated between 
3,500 and 4,300 years ago. 

About 2000 BC, Egypt had just emerged from the First 
Intermediate Period of internal strife and weakness 
toward Nubia and built the Middle Kingdom, which 
was a period of strength, both internally and externally. 
Abraham would have encountered a Pharaoh fully in 
charge and fresh from victories over Nubia and sitting 
astride the ancient pathway out of Africa into Asia. 
Abraham trod the path that was used back and forth 
between great civilizations. 

Since the Egyptians received their meat, milk, and 
transportation needs from cattle, goats, sheep, and 
donkeys, camels would have been a mere curiosity to 
Pharaoh—perhaps received as tribute from the con-
quered Nubians or from a trade for exotic animals. 
Even if there was no extensive caravan trade between 
the southern Red Sea and Egypt, Nubians might have 
occasionally received camels from the Beja, their neigh-
bors along the desert coast on the Red Sea. The Beja 
might have immediately utilized camels as a source of 
milk, just as the Arabs who brought them to their coast 
did. The Egyptians could have received camels directly 
from the Beja, who were known to them as early as the 
twelfth dynasty about 2000 BC. Egypt was in a period of 
Imperial equilibrium toward Nubia at the time, wherein 
Egypt interacted through trade with the native C group, 
including trading for exotic animals, but Egypt did not 
settle or form an integrated system of state control.39 
Abraham from Mesopotamia may have already been 
familiar with two-humped camels used as pack ani-
mals, in that camel rations are recorded by carvings on 
a Mesopotamian cylinder dated from 3800 YBP, and he 

may have gladly received similar one-humped camels 
as a gift from Pharaoh.40 

The biblical uses of camels during the Patriarchal period 
included transporting light loads (gifts for Rebekah’s 
family, and later for Rebekah and Rachel to ride on). 
Camels may not have been common in Nubia, and cer-
tainly not in Egypt, but warfare in Nubia previous to 
Abraham’s arrival in Egypt could have netted Pharaoh 
tribute—including camels. It would have been natural 
for him to re-gift these to Abraham as tribute in order to 
find favor in pursuit of Sarah for a wife.	 

Notes
1Elizabeth Dias, “The Mystery of the Bible’s Phantom 
Camels,” February 11, 2014, https://time.com/6662/the 
-mystery-of-the-bibles-phantom-camels/. 

2Lidar Sapir-Hen and Erez Ben-Yosef, “The Introduction of 
Domestic Camels to the Southern Levant: Evidence from 
the Aravah Valley,” Tel Aviv 40 (2013): 277–85, https://
doi.org/10.1179/033443513X13753505864089.

3William Foxwell Albright, “Abram the Hebrew: A New 
Archaeological Interpretation,” Bulletin of the American 
Schools of Oriental Research 163 (October 1961): 36–54, 
https://doi.org/10.2307/1355773.

4E. Christina Köhler, Elizabeth Hart, and Michael Klaunzer, 
“Wadi el-Sheikh: A New Archaeological Investigation of 
Ancient Egyptian Chert Mines,” PLOS ONE 12, no. 2 (2017): 
e0170840, https://doi.org/10.1371/journal.pone.0170840.

5Michael Ripinsky, “The Camel in Dynastic Egypt,” The 
Journal of Egyptian Archaeology 71, no. 1 (1985): 134–41, 
https://www.jstor.org/stable/3821718.

6Richard Bulliet, The Camel and the Wheel (New York: 
Columbia University Press, 1990).

7In this article, I am referring to dromedaries or one-
humped camels unless I say otherwise.

8Ruth Amiran et al., Early Arad: The Chalcolithic Settlement 
and Early Bronze City. Vol. 1, First–Fifth Seasons of Excava-
tions, 1962–1966 (Jerusalem, Israel: Israeli Exploration 
Society, 1978).

9R. E. M. Hedges et al., “Radiocarbon Dates from the Oxford 
AMS System: Archaeometry Datelist 6,” Archaeometry 29, 
no. 2 (1987): 289–306, https://onlinelibrary.wiley.com/doi 
/pdf/10.1111/j.1475-4754.1987.tb00421.x.

10Bulliet, The Camel and the Wheel.
11Faisal Almathen et al., “Ancient and Modern DNA Reveal 

Dynamics of Domestication and Cross-Continental Dis-
persal of the Dromedary,” Proceedings of the National 
Academy of Sciences 113, no. 24 (2016): 6707–12, https://
doi.org/10.1073/pnas.1519508113.

12Youcef Amine Cherifi et al., “Weak Genetic Structure 
in Northern African Dromedary Camels Reflects Their 
Unique Evolutionary History,” PLoS ONE 12, no. 1 (2017): 
e0168672, https://doi.org/10.1371/journal.pone.0168672.

13H. Epstein, The Origin of the Domestic Animals of Africa, 
vol. 2 (New York: Africana Publishing, 1971).

14Ahmed M. Ould et al., “Genetic Diversity in Tunisian 
Dromedary (Camelus dromedarius) Populations Using 
Microsatellite Markers,” Livestock Science 132, 1–3 (2010): 
182–85, https://doi.org/10.1016/j.livsci.2010.05.016.

15Bulliet, The Camel and the Wheel, 41.

Article 
Pharaoh’s Gift: Was Ancient Nubia the Land of Milk and Camels?



203Volume 72, Number 4, December 2020

16Gudrun Dahl, “The Beja of Sudan and the Famine of 1984–
1986,” Ambio 20, no. 5 (1991): 189–91, https://www.jstor 
.org/stable/4313820.

17Nabil Sabri Enattah et al., “Independent Introduction of 
Two Lactase-Persistence Alleles into Human Populations 
Reflects Different History of Adaptation to Milk Culture,” 
The American Journal of Human Genetics 82, no. 1 (2008): 
57–72, https://doi.org/10.1016/j.ajhg.2007.09.012.

18Catherine J. E. Ingram et al., “Multiple Rare Variants as a 
Cause of a Common Phenotype: Several Different Lactase 
Persistence Associated Alleles in a Single Ethnic Group,” 
Journal of Molecular Evolution 69, no. 6 (2009): 579–88, 
https://doi.org/10.1007/s00239-009-9301-y.

19Hisham Y. Hassan et al., “Genetic Diversity of Lactase 
Persistence in East African Populations,” Biomed Cen-
tral Research Notes 9 (2016): article no. 8, https://doi 
.org/10.1186/s13104-015-1833-1; Alessia Ranciaro et al., 
“Genetic Origins of Lactase Persistence and the Spread 
of Pastoralism in Africa,” The American Journal of Human 
Genetics 94, no. 4 (2014): 496–510, https://doi.org/10.1016 
/j.ajhg.2014.02.009; and Sarah A. Tishkoff et al., “Conver-
gent Adaptation of Human Lactase Persistence in Africa 
and Europe,” Nature Genetics 39, no. 1 (2007): 31–40, 
https://doi.org/10.1038/ng1946.

20Hassan et al., “Genetic Diversity of Lactase Persistence in 
East African Populations,” article no. 8.

21Ibid.
22Ingram et al., “Multiple Rare Variants as a Cause of a 

Common Phenotype,” 579–88.
23Enattah et al., “Independent Introduction of Two Lac-

tase-Persistence Alleles into Human Populations,” 57–72; 
Hassan et al., “Genetic Diversity of Lactase Persistence in 
East African Populations,” article no. 8; and Ingram et al., 
“Multiple Rare Variants as a Cause of a Common Pheno-
type,” 579–88.

24Hassan et al., “Genetic Diversity of Lactase Persistence in 
East African Populations,” article no. 8.

25Bulliet, The Camel and the Wheel.
26“The LCT gene provides instructions for making an 

enzyme called lactase. This enzyme helps to digest lactose, 
a sugar found in milk and other dairy products.” Med-
linePlus: Trusted Health Information for You, updated 
August 18, 2020, https://medlineplus.gov/genetics/gene 
/lct/.

27Enattah et al., “Independent Introduction of Two Lactase-
Persistence Alleles into Human Populations,” 57–72.

28Ingram et al., “Multiple Rare Variants as a Cause of a 
Common Phenotype,” 579–88.

29Juan Sanchez et al., “High Frequencies of Y Chromosome 
Lineages Characterized by E3b1, DYS19-11, DYS392-12 
in Somali Males,” European Journal of Human Genetics 13 
(2005): 856–66, https://doi.org/10.1038/sj.ejhg.5201390; 
and Jason A. Hodgson et al., “Early Back-to-Africa Migra-
tion into the Horn of Africa,” PLOS Genetics 10, no. 6 (2014): 
1–18, https://doi.org/10.1371/journal.pgen.1004393.

30Enattah et al., “Independent Introduction of Two Lactase-
Persistence Alleles into Human Populations,” 57–72.

31Ingram et al., “Multiple Rare Variants as a Cause of a 
Common Phenotype,” 579–88.

32Ahmad Alawad Sikainga et al., s.v. “Sudan,” Encyclopaedia 
Britannica (January 29, 2020), www.britannica.com/place 
/sudan.

33Edita Priehodová et al., “Lactase Persistence Variants in 
Arabia and in the African Arabs,” Human Biology 86, no. 1 
(2014): 7–18, https://doi.org/10.13110/humanbiology.86 

.1.0007; Ingram et al., “Multiple Rare Variants as a Cause 
of a Common Phenotype,” 579–88; Hassan et al., “Genetic 
Diversity of Lactase Persistence in East African Popula-
tions,” article no. 8; Ranciaro et al., “Genetic Origins of 
Lactase Persistence and the Spread of Pastoralism in 
Africa”; and Tishkoff et al., “Convergent Adaptation of 
Human Lactase Persistence in Africa and Europe,” 31–40.

34Eyoab I. Gebremeskel and Muntaser E. Ibrahim, 
“Y-Chromosome E Haplogroups: Their Distribution and 
Implication to the Origin of Afro-Asiatic Languages and 
Pastoralism,” European Journal of Human Genetics 22 (2014): 
1387–92, https://doi.org/10.1038/ejhg.2014.41.

35Beniamino Trombetta et al., “Phylogeographic Refinement 
and Large Scale Genotyping of Human Y Chromosome 
Haplogroup E Provide New Insights into the Dispersal 
of Early Pastoralists in the African Continent,” Genome 
Biology and Evolution 7, no. 7 (2015): 1940–50, https://doi 
.org/10.1093/gbe/ew118.

36Ibid.
37Gebremeskel and Ibrahim, “Y-Chromosome E Haplo- 

groups,” 1387–92; Trombetta et al., “Phylogeographic 
Refinement and Large Scale Genotyping,” 1940–50.

38Pavel Cervicek, “Rock Paintings of Laga Oda (Ethiopia),” 
Paideuma: Mitteilungen zur Kulturkunde 17 (1971): 121–36, 
https://www.jstor.org/stable/40341510.

39Stuart Tyson Smith, “Nubia and Egypt: Interaction, Accul-
turation, and Secondary State Formation from the Third to 
First Millennium BC,” chap. 12 in Studies in Culture Con-
tact: Interaction, Culture Change, and Archaeology, ed. James 
Cusick (Carbondale, IL: Board of Trustees, Southern Illi-
nois University, 1998).

40Mark W. Chavalas, “Did Abraham Ride a Camel?,” Bib-
lical Archaeology Review 44, no. 6 (November/December 
2018): 52, 64–65, https://www.baslibrary.org/biblical 
-archaeology-review/44/6/11. Chavalas thought that 
Abraham brought two-humped camels with him from 
Mesopotamia, but Genesis 12 is clear that Abraham 
received camels from Pharaoh as a gift to gain Sarah as 
a wife.

Stephen L. Reinbold

ASA Members: Submit comments and questions on this article 
at www.asa3.org→RESOURCES→Forums→PSCF Discussion.

When you join AmazonSmile you can …
Generate donations

Make a difference this holiday. Shop for gifts at 
smile.amazon.com/ch/41-0874150 to generate 
donations for the American Scientific Affiliation. 
AmazonSmile will donate 0.5% of eligible pur-
chases to the ASA—no fees, no extra cost.
AmazonSmile and the AmazonSmile logo are trademarks of Amazon.com, Inc. or 
its affiliates.

http://www.britanica.com/place/sudan
http://www.britanica.com/place/sudan


Perspectives on Science and Christian Faith204

Article

Erin I. Smith (PhD, University of California Riverside) is an associate 
professor of psychology at California Baptist University. Trained as a 
cognitive developmental psychologist, her research focuses on Christian 
engagement in science, religious and scientific cognition, and effective 
practices in children’s church ministries.

The Role of Psychology in 
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Those interested in the intersection of science and Christianity, rightfully pay attention 
to specific issues in the landscape of science and religion. Despite progress made in 
science-religion scholarship, asking and answering thorny questions and unearthing 
new ones, it sometimes appears that these advances make little progress shifting the 
narrative in individuals or culture. In this article, I argue that for progress in difficult 
conversations, such as those between science and Christianity, we must acknowledge 
and account for the psychology of the individuals engaging in these conversations. 
This article discusses how normal psychological processes involved in reasoning may 
influence engagement with science-religion material. I conclude by offering several 
suggestions to increase the fruitfulness of these conversations.

A review of recent articles published 
in Perspectives on Science and Chris-
tian Faith indicates topics including 

cosmology, artificial intelligence, origins, 
mathematics, and addiction. Psychology is 
rightly represented in this list, as research in 
psychological science has implications for, 
and can be informed by, Christianity.1 This 
article, rather than engaging a specific piece 
of scientific content with theology, seeks to 
ask a more fundamental question: what can 
psychology contribute to how ongoing conversa-
tions in science and religion unfold? 

The need to bring together experts in 
diverse areas is evident and, as the study of 
people’s thinking and behaving, psychology 
has much to contribute to understanding 
how to do that well.2 One of the goals of 
science-religion conversations across disci-
plines is to better understand and evaluate 
evidence, with the hope that subsequent 
scientific and theological beliefs will better 
align with reality. The implication is that, 
with the engagement of evidence, some 
people will need to revise and change some 
of their beliefs. 

Research in psychology—examining how 
people develop, maintain, and change 
their beliefs and attitudes—converges on 
the conclusion that humans are not objec-
tive or neutral processers of information.3 
Data, as it were, are not self-evident, and 
beliefs are not so easily changed. There are 
many influences on how people engage 
with information, especially when this 
information is inconsistent with current 
beliefs. The goal of this article is to provide 
a brief review of the research highlighting 
several influences on human reasoning in 
order to provide empirically supported 
suggestions for how to better navigate the 
difficult conversations at the intersection 
of science and religious faith. If these con-
versations intend to move the participants 
closer to the truth, then understanding how 
people process information that challenges 
their beliefs is crucial. Furthermore, if con-
versations in science and Christianity are 
successful in shifting beliefs to be more con-
sistent with reality, then they will have the 
potential to be important both academically 
and in transforming cultural narratives and 
people’s daily lives.

Human Reasoning
Reasoning refers to the process by which 
humans consider available information, 
putting various bits of experience, 

Erin I. Smith



205Volume 72, Number 4, December 2020

Erin I. Smith

perspectives, and data into proper relation. Engaging 
with information—including information emerging 
from science, theology, and religious tradition—
involves reasoning. Fundamentally, for many religious 
believers, disagreements about contentious issues 
emerging from science are disagreements about the 
reasoning process prior to the conclusion.4 These 
disagreements are complicated by aspects of the human 
reasoning system, including the difficulty with which 
we process large amounts of information and the fact 
that accuracy is only one of many competing goals of 
reasoning. 

Keith Stanovich and Richard West introduced a two-
system metaphor for understanding human reasoning, 
a metaphor subsequently adopted by Nobel Laureate 
Daniel Kahneman and his longtime collaborator Amos 
Tversky.5 Each of these systems represents a differ-
ent way of engaging information, with engagement 
patterns influencing the quality of the subsequent rea-
soning outcome. System 1 represents reasoning based 
on intuition, emotions, or gut feelings. This system is 
quick, efficient, automatic, and, as a result, prone to 
errors. By contrast, System 2 processes information 
explicitly, rationally, and according to an analysis of the 
data. As a result, System 2 is difficult, time consuming, 
and relatively slow; however, it is also more likely to 
lead to a more rational, thoughtful, and logical conclu-
sion, given the available data. Although these systems 
are discussed often, sometimes by alternative names 
such as emotional / rational systems, it is important 
to keep in mind that the two-system idea is a useful 
metaphor; the actual functioning of human cognition, 
rooted in multiple competing neurological processes, 
is much more complex.6

Given the sheer quantity of information impinging 
on our sensory systems at any given moment, we are 
prone to use System 1-based heuristics for much of our 
daily reasoning. In many circumstances, these mental 
shortcuts offer a quick and reliable means to navigate 
the complicated—and potentially incomplete—infor-
mation in front of us.7 However, the tradeoff for the 
speed and efficiency offered by System 1 is decreased 
accuracy, as evidenced in cognitive biases.8 Cognitive 
biases are systematic errors that arise from the inap-
propriate use of System 1 (i.e., “this feels right”) when 
System 2 processes (i.e., “let’s evaluate the data system-
atically”) would have resulted in an answer that is a 
better, or more probable, reflection of reality. For exam-
ple, although the fat content of yogurt labeled 95% fat 
free is the same as yogurt labeled 5% fat, people over-
whelmingly prefer the former; the same information 
packaged differently influences subsequent evaluation 
and choice.9

Yet, another piece in the puzzle of human reasoning 
is that accuracy is only one of several possible goals. 
Although explicitly stated goals of reasoning may 
focus on the production of accurate conclusions, a large 
body of research on motivated reasoning indicates that 
another potent goal is to arrive at a desired conclusion.10 
This goal is not explicit—that is, people do not indi-
cate at the outset that they will examine, engage with, 
and remember information in such a way that they can 
retain their beliefs, regardless of what the information 
may reveal. Rather, we unconsciously adopt different 
strategies for the process of information evaluation—
strategies that allow us to maintain, or even strengthen, 
our preexisting beliefs regardless of the evidence.11 We 
are largely unaware of these unconscious influences on 
our current reasoning.12 

Motivated reasoning produces outcomes in a desired 
direction and can influence any stage of the reasoning 
process. For example, it can be seen in the evidence 
search process that we are more likely to seek out and 
remember information that is consistent with our pre-
existing beliefs.13 It can be seen in our asymmetrical use 
of analytical reasoning, such that we are more sensitive 
to deficiencies in evidence that contradict our beliefs 
than evidence that supports them.14 Motivated reason-
ing can also be seen in how beliefs shift relative to how 
the evidence is framed; when under threat from con-
flicting evidence, individuals are more likely to stress 
aspects of their beliefs that are unfalsifiable with empir-
ical evidence.15 Moreover, even if we accurately identify 
and articulate data that conflict with our current beliefs, 
when these data imply a solution at odds with our val-
ues, we engage in other means to reduce the need to 
change beliefs.16 These aspects of human reasoning are 
not new, but they are exacerbated in a cultural climate 
of echo chambers.17 Increasingly, evidence suggests that 
we are likely to affiliate—and read, comment, and share 
online—with people and information that we already 
agree with, even if that information is inaccurate.18 

At first blush, this seems like an entirely irrational goal: 
maintaining beliefs in the face of evidence to the con-
trary. However, as Dan Kahan points out, the purpose 
of some beliefs—especially those that are relevant to 
our identity—is not just to form accurate perceptions 
about the world.19 In fact, some beliefs that we hold are 
central to the maintenance of our sense of self and our 
deeply held connections to important social groups, 
connections that often start in early childhood.20 From 
this vantage, interpreting information through a lens of 
what is already believed and shared as true, even when 
it results in the often unconscious misinterpretation of 
the information at hand, is rational, in that it maintains 
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stability of self and self-in-social group (more discus-
sion later). 

An important point from this discussion is that data—
new information, especially information that may 
challenge a currently held belief or attitude—are not 
self-evident.21 All data processed through a human 
reasoning system are subject to filters, filters such as 
current beliefs, previous experiences, and cultural 
worldviews. These filters pre-date the new information 
to be processed and act on the new information in an 
automatic, unconscious fashion, serving as the uncon-
scious motivational factors that bias how we engage 
with information.22 Although these filters reduce the 
cognitive burden associated with information assimila-
tion, they are also the fuel of motivated reasoning. The 
research on these filters tends to focus on the rejection 
of science in the United States, yet the general principles 
elucidated by this research on motivated reasoning 
apply across domains, including science acceptance, 
religious faith, and the relationship between science 
and Christian faith.

Importantly, there is considerable evidence to suggest 
that these filters—and the information distortion they 
predict as a function of motivation to maintain beliefs—
are not explained by intellectual capacity. For example, 
Kahan has demonstrated that individuals scoring the 
highest on measures of analytical thinking (versus heu-
ristic, System 1-driven processing) were the most likely 
to display motivated reasoning, misrepresenting key 
factual information in order to maintain consistency 
of the implications of the data with current beliefs.23 In 
other research, Kahan and colleagues found that par-
ticipants who scored highest in measures of numeracy, 
the ability to reason with empirical data, were better 
able than less-numerate individuals to reason about the 
outcome of a medication in the treatment of a skin rash 
by evaluating numerical outcomes.24 However, when 
the exact same numerical evaluation test was nested in 
a politically polarizing context (i.e., gun control), high 
numeracy individuals were the most likely to misinter-
pret the data when they were presented as inconsistent 
with participants’ own beliefs. In other words, when 
the data were at odds with individual beliefs about an 
important topic—when there was more to lose with a 
numerically accurate interpretation of the data—the 
data were much more likely to be misinterpreted by 
those who were best able to interpret the data. Prior 
beliefs about gun control (for or against), just as other 
prior beliefs, are powerful filters shaping human rea-
soning, even in clear-cut circumstances involving direct 
numerical evaluation.25 Note the similarity here to the 
claim that some researchers make—that religious indi-
viduals are religious or antiscience because of their 

cognitive deficiencies—and the considerable research 
that debunks or nuances that claim.26 Surely, the range 
of intellectual abilities among the religious and non-
religious are variable; yet they are not systematically 
varied according to religious belief.

Taken together, the two-system model of human 
reasoning and the role of unconscious motivational 
influences on the outcome of reasoning suggest that the 
formation, maintenance, and revision of beliefs are not 
typically the result of rationality. New information fun-
nels through System 1 filters unconsciously, making the 
effects of these filters on our thinking difficult to spot, 
yet powerful nonetheless. Better understanding of these 
filters opens the possibility of intentionally promoting 
more-accurate reasoning about data. As mentioned, 
much of the work on motivated reasoning has been 
focused on the general public’s acceptance of science 
(e.g., climate change, vaccine safety) in the context of 
polarizing political ideologies, yet the role of religion in 
scientific engagement is not lost in this discussion.27 In 
discussions on the intersection of science and religious 
belief, these are particularly important questions to 
understand as public presentations often serve to polar-
ize rather than to bridge. 

As there is considerable variation on views of the Bible 
and science, even within denominations, we would 
expect these disagreements among Christians to be sub-
ject to these same cognitive biases and filters.28 However, 
for Christians who claim to hold ultimate truth about 
reality, the importance of integrity of belief to evidence 
(i.e., accuracy in reasoning) is paramount for the sake of 
trustworthiness to others. Accuracy in reasoning should 
be a top priority for Christians, even when that requires 
belief revision. Thus, better understanding and limiting 
the negative impact of filters that may bias our reason-
ing are especially important for the Christian. With this 
in mind, I offer a brief discussion below of some of the 
specific filters beyond a System 1 / System 2 divide that 
affect human reasoning. Following, I turn to a discus-
sion of the implications of these filters for enhancing 
more accurate and better-tempered engagement with 
potentially contentious topics in science and religion. 

Filters in Human Reasoning
Research in motivated reasoning indicates that there 
are a number of filters affecting the outcome of human 
reasoning. Researchers employ different terms and 
theories to define and explore these filters, although 
the finer points of differentiation are beyond the scope 
of this review. Instead, the goal in the following para-
graphs is to highlight three filters that may promote the 
interpretation of information that conflicts with current 
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beliefs in a biased (i.e., inaccurate) fashion: (1) cultural 
worldview, (2) implicit bias, and (3) shared reality.

Cultural Worldview. Research in psychology has 
demonstrated that culture permeates all aspects of 
human functioning, even the most seemingly biologi-
cal functions.29 That culture—a set of ideals, beliefs, 
and practices passed down from one generation to 
another—would also mediate how we perceive and 
interpret information is unsurprising.30 Human think-
ing and behavior are not independent of cultural 
context; therefore, understanding any aspect of human 
functioning and activity requires understanding the 
culture in which that human is embedded.31

Consistent with understanding the role of culture 
in human psychology, the scholars involved in the 
Cultural Cognition Project seek to better understand 
how cultural worldview and values shape the way in 
which individuals perceive and interact with informa-
tion around potential public risk, especially those that 
are polarized in the American context.32 This project has 
indicated that differences in cultural values more pow-
erfully predict beliefs about these topics than any other 
individual characteristic.33 Although views on these 
topics appear divided along political affiliation, this 
research suggests that cultural worldviews concerning 
values related to hierarchy and individualism are more 
predictive than political affiliation alone. 

Specifically, these core cultural values can be under-
stood as existing along two orthogonal dimensions: 
hierarchy-egalitarian and individualist-communitar-
ian.34 Someone who endorses a hierarchical worldview 
endorses the belief that society functions best when 
social characteristics such as gender, wealth, or back-
ground are used to define proper roles and activities. 
On the other hand, an egalitarian worldview is consis-
tent with the view that these characteristics should not 
be considered in the distribution of roles and activities 
within a society. An individualist, who could be either 
more hierarchy or more egalitarian leaning, gives pri-
ority to individual freedoms, action, and responsibil-
ity. Conversely, a communitarian believes that societal 
concerns take precedence over individual concerns and 
that a society is responsible for the overall well being of 
its members. When scientific information (i.e., data and 
evidence) is presented in a way that is consistent with 
worldview beliefs, it is readily accepted (e.g., endors-
ing freedom for an individualist); when the informa-
tion is presented as inconsistent with these beliefs (e.g., 
endorsing limits of freedom for an individualist), it is 
more likely to be rejected or misrepresented. Although 
these worldviews are not all-or-nothing, patterns of 
worldview endorsement are powerfully predictive in 

understanding the formation of beliefs about scien-
tific evidence. Cultural worldview, then, motivates 
reasoning.

One important implication for this work in thinking 
about issues of science and the Christian faith is that 
although Christians are unified as one body in Christ, 
we are also divided along many differences in theol-
ogy and praxis.35 Even within denominations, in which 
theology and praxis is more or less shared, there is vari-
ation in specific beliefs about how to read the Bible in 
light of science and what science means, if anything, for 
Christian faith.36 These differences, even just within a 
Western context, may relate to meaningful differences 
in cultural worldviews—those described by Kahan and 
those yet unmeasured. Differences in the global body of 
Christ are likely even more marked.

Implicit Bias. Implicit bias refers to an unconscious 
affinity toward or disliking of something or someone as 
a function of its category membership. Organizing indi-
viduals into groups, the process of social categorization, 
is a foundational principle in human cognition and 
behavior as humans are fundamentally social beings.37 
Although for many years psychological research has 
focused on explicit attitudes, especially attitudes 
regarding social groups, these reports often fall short 
of predicting behavior toward members of shared/
unshared social categories.38 

To add explanatory power to the prediction of behav-
ior, researchers have turned to implicit cognition in 
which “past experience influences judgment in a fash-
ion not introspectively known by the actor.”39 These 
past experiences influence attitudes and stereotypes, 
both of which guide thinking and future behavior. 
In the past twenty years, research measuring these 
unconscious influences, using indirect or implicit mea-
sures, has exploded, answering many questions and 
igniting just as many.40 For example, experimental 
research found that individuals who expressed nega-
tive attitudes toward African Americans on a measure 
of implicit bias were rated by independent observers 
as engaging in more negative social interactions with 
individual African Americans than those who did not 
express these negative implicit attitudes.41 

By definition, individuals are unaware of the influ-
ence of these biases on their behavior, making them 
notoriously difficult to isolate outside of large sample 
sizes and group-level interpretation. As such, many 
researchers think about implicit bias as assisting in 
understanding the cultural context from which that bias 
is evident; that is, implicit bias is a form of “unsought 
cultural expertise.”42 From this perspective, it may be 



208 Perspectives on Science and Christian Faith

easier—and more appropriate—to look at the results 
of implicit bias measures as indicative of the context in 
which those results emerge, rather than as a measure 
of individual bias or prejudice. For example, there is 
evidence suggesting that the implicit bias of White com-
munity members toward African Americans is strongly 
predictive of deviations within that community from 
base rates of police use of lethal force against African 
Americans.43 This does not suggest that the individual 
police officers are racist, but rather that their behavior 
is informed in important—even if unobservable—ways 
by the community context in which they work. Thus, 
implicit bias, though existing and measured at the level 
of the individual, is primarily a measure of the effect of 
culture on an individual. 

Although the bulk of research on implicit bias deals 
with categorization according to externally observable 
characteristics (e.g., race, gender, age, weight), this 
work is relevant to discussions about science and reli-
gion. There is a growing body of research indicating the 
presence of three related cultural views: (1) that atheism 
is associated with increased intelligence, (2) that science 
decreases belief in God by increasing analytic thinking, 
and (3) that Christians are antiscience or unintelli-
gent.44 Even if these are not the views of most religious 

believers or scientists, the prevalence of these conflict 
narratives in popular media has the psychological effect 
of making them appear more supported than they are.45 
These stereotypes about Christian (un)intelligence and 
nonbelievers’ scientific acumen negatively influence 
Christian engagement in science.46 Furthermore, there is 
some evidence suggesting that science is perceived as 
a discipline for atheists.47 This evidence persists amid a 
host of research documenting pervasive and negative 
stereotypes toward atheists.48 For Christians embedded 
in this cultural context, the perception of Christians as 
antiscience and unintelligent or the perceived associa-
tion between science and atheism undoubtedly informs 
implicit, culturally driven attitudes via the same 
mechanisms as those documented in other implicit 
bias research. Even for an individual who rejects these 
negative perceptions about Christians and science 
(explicit beliefs), the impact of these culturally endorsed 
attitudes on implicit bias and behavior may still be 
powerful.

Figure 1 displays a theoretical cycle that can emerge 
as a function of cultural narratives and their influence 
on implicit cognition. I do not intend to make claims 
about the origin of this cycle (boxes are numbered 
for clarity only), but there is evidence suggesting the 
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Figure 1. Theoretical cycle of cultural narratives and implicit bias around Christianity and science.
 

(1) Increasing perceptions of the negative role 
of religion in scientific advancement 

in cultural narratives

(2) Proliferation of implicit bias 
(e.g., Christians do not do science; 

science as atheism)

(3) Underrepresentation of 
Christians in science / fewer 

Christian role models in science

(4) Less shared reality with 
scientists / decreased 

understanding of the nature of 
science

(5) Misrepresentation of scientific 
findings / rejection of science / 

motivated reasoning
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interrelationship of these various components. When, 
for example, there is cultural endorsement of nega-
tive stereotypes about Christians as antiscience and/
or religion as detrimental to scientific progress (1), 
these cultural beliefs negatively affect science per-
formance via implicit, unconscious cognition among 
Christians (2), which subsequently may explain the 
lower-than-expected representation of Christians in 
science.49 Having fewer Christians in science means 
there are, overall, fewer role models for Christians 
who may otherwise pursue science. Although there are 
notable exceptions to this (e.g., Francis Collins, Jennifer 
Wiseman), research suggests that having role models 
with whom we can identify is central to overcoming 
potential stereotypes about who scientists are (3).50 
Having less access to trusted members of a religious 
community who can address potentially contentious 
scientific findings—and with whom shared reality can 
operate—can negatively influence learning about and 
engaging with science (content and foundations; see 
next section) (4). This makes science-religion issues 
not just “potentially contentious” but threatening; this 
result promotes misrepresenting or rejecting specific 
scientific findings via motivated cognition (5).51 

This theoretical model does not suggest that implicit 
bias alone is sufficient to explain how members of a 
religious community engage with science. For example, 
the influences of cultural worldview on reasoning, as 
discussed in the previous section, are involved in the 
process of motivated reasoning (5). Although cultural 
worldview is not the same as political affiliation, politi-
cal affiliation is often perceived as a shorthand for these 
cultural worldviews; especially in tumultuous, ideo-
logically threatening political environments, religious 
beliefs are more strongly tied to political ideology.52 
Regardless of whether these views are objectively cor-
rect, the research discussed here indicates that these 
perceptions about the relationship between religious 
belief, political affiliation, and cultural worldview 
matter. One consequence of these perceptions is that 
they may reinforce the negative perception of religion 
relative to science (1), suggesting one possible role for 
cultural worldview in this cycle. 

What this model does make clear is that implicit 
attitudes toward science generally, as well as the 
relationship between religious believers and science 
specifically, are an important filter provided by the 
broader culture that individuals use in their evaluation 
of information. In the context of scientific information 
that may conflict or challenge religious beliefs or vice 
versa, this filter may increase the presence of motivated 
reasoning.  

Shared reality. Where implicit bias may serve as a mea-
sure of cultural imprinting on an individual, the broader 
cultural milieu exerts its influence in specific relational 
contexts. That is, the potential threat to religious beliefs 
implicitly posed by cultural perceptions about the 
relationship between Christians and science may be 
exacerbated or assuaged by important relationships. 
For example, Michael Magee and Curtis Hardin found 
that the unconscious threat posed to religious beliefs by 
evolution was negated when individuals believed that 
key individuals with whom they had a supportive, lov-
ing relationship—such as their parents—shared their 
religious beliefs.53 This is in line with shared reality 
theory, which suggests that our subjective experiences 
become real, or objective, when they are shared with 
others.54 Importantly, shared reality is more than just a 
mutual understanding; it is not enough to simply know 
what others know or believe. Shared reality is the joint 
experience and acceptance of that information for the 
purposes of regulating future social interaction. There 
is considerable evidence suggesting that when reality is 
shared, it regulates not only social interactions but also 
the self, especially concerning fundamental questions 
about individual meaning and purpose.55 Our sense of 
who we are is deeply connected to the important and 
trusted social interactions that verify this sense of self.56

The role of looking to important social relationships 
as a verification of self, starts early in development. 
Children’s sense of self is deeply connected to their 
sense of attachment with caregivers; children internalize 
the pattern of interactions with caregivers into implicit 
templates for understanding themselves, others, and 
the relationship between the two.57 The role of shared 
reality—making the subjective real—continues to be 
important as children rely on the testimony of others for 
important information about the world that they can-
not easily verify firsthand.58 Across key relationships 
in a child’s life, there is unity in these messages: for 
example, a unity that turns an otherwise singular state-
ment about unobservable “germs” into a shared reality 
of fact. Although preschool-aged children have likely 
never seen a germ with their own eyes, they ubiqui-
tously endorse their existence. Because the existence of 
germs is a belief shared with others, germs become real 
in children’s minds.59

Notably, we do not receive the same messages about all 
things. Although there may be considerable consistency 
concerning the existence of germs, people receive dif-
ferent patterns of communication about the existence 
of Santa Claus, angels, and God, for example. These 
differences can divide social relationships and cul-
tural contexts along important lines. Both psychology 
and scriptures recognize the fundamental importance 
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of social relationships to human functioning,60 and for 
many families and communities, belief in God is a factor 
regulating the closeness of interpersonal relationships. 
What, then, is a rational response when an individual 
encounters information that conflicts, or appears to 
conflict, with beliefs that form the core of their identity 
and are shared in these important social relationships? 
Although the distortion of evidence via motivated rea-
soning may not be rational in one sense, to the extent 
that it promotes the maintenance of identity-in-relation-
ship, this form of identity-protective cognition is highly 
rational in an important psychological sense.61 If sharing 
beliefs is core to the perception of reality, including our 
sense of who we are, then the role of identity-protective 
cognition as a form of motivated cognition becomes 
clear. That is, shared reality serves as a filter for what 
kinds of information can be easily integrated as-is and 
what needs to undergo a protective, directionally moti-
vated reasoning process so as not to threaten our sense 
of self and our self-in-relationship.

Summary. Human reasoning is constrained by the need 
to process large amounts of inconsistently complete 
information. Despite the computational complexity of 
the reasoning tasks humans engage in daily, we typi-
cally process and respond to this information without 
much difficulty, aided by the use of efficient System 1 
heuristics and unconscious filters. Heuristics simplify 
mental tasks by employing strategies to shortcut the 
burden of exhaustive search and evaluation of informa-
tion. Although these strategies are often good enough, 
their use may also systematically bias our engage-
ment with information with important implications. 
By filtering information according to prior beliefs, 
the complexity of mental tasks is reduced. Three of 
these interrelated filters have been discussed: cultural 
worldviews, implicit bias, and shared reality. Cultural 
worldviews serve as a frame around important values 
about how the world should work, values that predict 
patterns of engagement with scientific information. 
Implicit bias is a feature of an individual that is an 
imprint of broader cultural views about how the world 
is categorized (e.g., what is good/bad) and includes 
narratives about the relationship between Christianity 
and science. Shared reality is an explanation for how 
beliefs are tied to identity in the context of relationships 
within which these beliefs are shared and subsequently 
experienced as real. Together, these filters work to 
shape how we encounter and process information that 
conflicts with our beliefs so as to, in most circumstances, 
protect important beliefs from the challenges posed by 
that information. 

It is clear that human cognition is not neutral; we do 
not objectively process information and update internal 

models of reality according to the best data. Yet, these 
same data, describing how and why these heuristics 
and filters influence reasoning, also offer suggestions 
for improving the reception of challenging information. 
It is to these suggestions I now turn. 

Improving Reasoning around 
Difficult Topics
Although the list of potential “difficult topics” appears 
to be quite large—weather is a common topic at social 
gatherings for a reason—the goal of this discussion 
is to offer suggestions that can be particularly useful 
for Christians aiming to engage difficult topics that 
emerge at the intersection of scientific research and 
religious beliefs. For Christians, accuracy in reason-
ing is important as a means of maintaining integrity; 
religious beliefs are less likely to be evaluated as accu-
rate if they are expressed alongside beliefs that are the 
result of motivated processes. It is important to make 
clear that good reasoning may not always result in 
identical beliefs across people; in science and religion 
we are dealing with incomplete data, data that several 
competing theories may equally explain. We do not 
have unhindered access to reality.62 It is not this kind 
of disagreement I am suggesting is problematic; it is the 
disagreements that come out of the perversion of evi-
dence so that beliefs do not need to be revised that I take 
issue with. Disagreements, stemming from integrity to 
the evidence, advance understanding; disagreements, 
stemming from a motivated distortion of evidence, 
stymie (at best) and erode (at worst) understanding. 
As such, all of these suggestions are offered in the 
context of the encouragement of the Apostle Paul to 
the Ephesians: “Be completely humble and gentle; be 
patient, bearing with one another in love” (Eph. 4:2).

Psychological Threat
Psychological threat is the experience of anxiety, dis-
comfort, or insecurity and can be experienced in a 
number of domains.63 These threats may not be explicit, 
but, when perceived as real, they have important 
implications for thinking and behavior. One consistent 
means used to buffer against the adverse experience of 
threat is to bolster other psychologically protective fea-
tures of self or environment. For example, a large body 
of research in terror management theory suggests that 
threat and the psychological terror it creates—thus, 
the origin of the theory’s name—is “managed through 
the development of cultural worldviews: humanly 
created belief systems that are shared by individuals 
in groups.”64 The shared reality of these cultural val-
ues mitigates potential threats; there is psychological 
strength in the bolstering of these worldviews partly as 
a function of social consensus.
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At the core of research on motivated reasoning is the 
concept of psychological threat. When exposed to 
information that is contrary to beliefs, individuals’ 
engagement of motivated reasoning processes allows 
the maintenance of their beliefs, serving to assuage the 
potential threat of that evidence. As we have seen, when 
cultural worldviews are inconsistent with data—that 
is, threatened by data—these data are more likely to 
be misinterpreted.65 When negative implicit bias about 
Christian engagement in science is activated, Christians 
demonstrate a decreased ability to reason correctly 
about science.66 When evidence suggests that beliefs 
may need revision, the foundation of reality—the shar-
ing of these beliefs with critical social relationships—is 
under siege.67 If the goal is to reduce motivated rea-
soning, then the means of achieving that goal need to 
account for these psychological threats. The threat of 
the information, then, is not just the information, but a 
much broader threat to how an individual understands 
the way the world does and ought to work. Any success 
in increasing engagement under these circumstances 
requires disentangling the evidence from the threat to 
self and relationship. 

Reducing threat makes psychological space for rational 
evidence evaluation. Below are three strategies to 
promote threat reduction: (1)  affirming self-concept, 
(2) focusing on value congruity, and (3)  expanding 
group identity. Particularly in discussions between 
Christians68 on controversial or potentially threatening 
matters of science and religious beliefs, employing these 
strategies is likely to improve the outcome of the dis-
cussion. On their own, these strategies will not change 
minds, but the evidence suggests that they will promote 
the psychological safety for minds to be open to hear 
and engage with otherwise threatening ideas and data. 
As suggested by the title of this article, one particularly 
meaningful role for psychology is to improve the qual-
ity of science-religion dialogue by better understanding 
the humans involved in the dialogue rather than simply 
focusing on the dialogue content.  

Affirm Self-Concept. According to self-affirmation 
theory, the threat in psychological threat comes from 
a potential reduction in our sense of self-worth.69 The 
implication, then, is that, if an individual’s sense of 
self-worth is bolstered prior to the experience of psy-
chological threat, then the threat will not be as potent. 
This is what the data demonstrate. For example, 
Geoffrey Cohen, Joshua Aronson, and Claude Steele 
found across three experiments that participants who 
engaged in self-affirmation were more willing that 
those who did not, to revise their beliefs when given 
evidence disconfirming their original beliefs.70 Unlike 
the patterns noted during motivated reasoning, self-

affirmed participants were more critical of arguments 
from those who agreed with them, and, importantly, 
they were more open to the possibility that their beliefs 
may be wrong. The affirmation of self-worth prior to the 
introduction of threatening information effectively dif-
fused the threat of that information, reducing potential 
defensive reactions that lead to motivated reasoning. 

In these studies, the affirmation of self-worth is not 
simply an affirmation that “you are a good person.” 
Instead, these affirmations ask participants to identify 
traits/aspects of themselves that are important to them, 
and to reflect on specific experiences in which they were 
able to positively exhibit those traits.71 These affirma-
tions focus on aspects of the self that promote feelings 
of industry and success, drawing from memories of 
these traits in specific social contexts.72 Essentially, these 
affirmations are not just shallow esteem bolsters, but 
reminders of personal and relational resources.73 This 
highlights two important notes about self-affirmation. 
First, participants affirmed themselves in a multifaceted 
manner. It was not just the affirmation of one aspect of 
identity, but three or four. In this way, if the informa-
tion was threatening to one aspect of identity, there 
were several others already in mind that an individual 
could think on to retain a sense of self-worth. Second, 
memories are not isolated from the original context 
in which they occurred; thus, the memory retrieval of 
these self-affirming experiences also activates the mem-
ory of the social context and relationships surrounding 
these self-affirming experiences.74 The activation of 
social relationships brings to mind another resource 
that affirms the self: social and relational resources.75 

Similar to the research on shared reality suggesting 
that the identification of shared beliefs reduces threat, 
the self-affirmation highlights one’s importance and 
belonging while lowering resistance to potentially 
threatening information.76

The suggestion for constructive science-religion dia-
logue, then, is that constructive dialogue is more likely 
to occur when (a) participants’ identities are affirmed 
in a multifaceted way and (b) participants’ affirmations 
serve to remind them of their contributions to social 
relationships. Although this suggestion has not been 
tested specifically in science-religion dialogues, it is 
consistent with previous research on facilitating more 
rational engagement with threatening information. 
By affirming multiple aspects of personally important 
traits, if the information threatens part of one’s iden-
tity, there are several other recently affirmed aspects 
to lean into. Moreover, the threat to identity that may 
arise from the challenging information is assuaged by a 
recent reflection on memories of social experiences that 
affirm one’s value. The role of self-affirmation may be 
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the easiest to induce in a classroom context; an educa-
tor can take advantage of this by leading their students 
through a series of reflective, self-affirming activities 
prior to the introduction of theoretically unrelated 
information that is potentially threatening. Another 
way to facilitate self-affirmation, albeit indirectly, may 
come in the focus on value congruity.

Focus on Value Congruity. Value congruity refers to 
the extent to which information is understood as being 
consistent with personally meaningful ideas. Like self-
affirmation, there is evidence suggesting that when 
information is framed in a value congruent manner, 
individuals respond to challenging information in a less 
threatened manner. For example, research suggests that 
Republicans’ skepticism toward climate science abates 
when the problem is presented in a way that fosters 
a free-market solution. This same research shows an 
identical result for Democrats and gun rights.77 In other 
words, when the information is framed in a way that 
is congruent with an individuals’ political values, it is 
more likely to be accepted than when it is framed in a 
way that is value incongruent. Although the informa-
tion did not change, its presentation did—presentation 
that matters for subsequent engagement. Likewise, 
despite the plethora of research suggesting that taking 
another person’s perspective increases empathy and 
attitude change (i.e., may shift their beliefs, given con-
flicting evidence), when asked to take the perspective of 
someone with whom there is little perceived overlap in 
core values, research suggests that individuals experi-
ence a reduction in openness to belief change.78

Thus, a key implication from this research is that poten-
tially threatening information is less likely to be engaged 
when it appears to be coming from a position or person 
who holds different values. For the Christian engag-
ing with other Christians in a dialogue about science 
and religious belief, this presents a really promising 
avenue for improving the dialogue. Despite differences 
in beliefs about science, Christians can—at the outset—
agree on many essentials about their core Christian 
values.79 From these shared values, motivated reason-
ing to protect these core values is less necessary. This is 
the essence of shared reality theory; it is not sufficient 
to know or understand another’s viewpoint, but shared 
beliefs about that viewpoint are the start of constructive 
and meaningful conversation.80 To increase openness 
to ideas that are inconsistent with current beliefs, start 
with common ground—shared core values—and then 
explore the difference in beliefs/evaluation of evidence.

This suggestion can be extended further. In the context 
of individual uniqueness, Christians share core values 

about important aspects of self.81 For the Christian, it 
may be possible to highlight shared values not only in 
terms of beliefs, but also in terms of character and the 
behavior that extends from character. Highlighting 
aspects of a Christian identity—such as humility, 
charity, compassion, and loving those who are unlike 
ourselves—may also serve as powerful cues of self-affir-
mation in the context of shared values. The suggestion, 
then, is to engage in a Christian identity self-affirmation 
and affirmation of shared values prior to discussing 
specific content that may spur disagreements and moti-
vated reasoning. 

Although it is an empirical question whether the affir-
mation of these traits—which are undoubtedly in 
development for the Christian—will serve to reduce 
the experience of threat in the face of belief-challenging 
information, there are some empirical clues to suggest 
that this would be the case. For example, motivated 
reasoning is less likely when individuals are in a posi-
tive mood, likely sharing some core features with the 
role of self-affirmation.82 In addition, reflecting on one’s 
ideal self, such as the development of Christlikeness, 
increases positive emotions.83 Moreover, thinking about 
how a Christian ought to act may change subsequent 
behavior as a form of reputation management. For 
example, a child who believes that they were selected 
for a game because they are a “good kid” is less likely 
to cheat when given the choice; their behavior conforms 
to the belief that they are a good kid and that good 
kids do not cheat.84 Similarly, a Christian reminded of 
the character traits of a Christian, according to Jesus 
and scripture, may be more likely to act accordingly. 
Awareness of identity can shape even implicit evalu-
ation, at least in the short term, and practicing these 
aspects of identity is how they develop in the long 
term.85

Expand Group Identity. Psychological threat is experi-
enced as a lack of security over beliefs about identity, 
self-worth, and belonging. As fundamentally social 
creatures, when changing beliefs requires chang-
ing social groups, there is an inherent and powerful 
resistance to belief revision.86 This powerful draw to 
maintain beliefs for connection to important social 
networks is seen even among those who have revised 
beliefs. For example, research suggests that nonreli-
gious believers may seek out a religious community 
specifically for the social connections, especially those 
offered to families.87 Moreover, there is a strong societal 
influence, particularly in the United States, to present as 
religious—in part to prevent a disruption to the social 
context and relationships associated with the stigma 
of nonbelief.88 Thus, a challenge in the presentation of 
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data that is inconsistent with beliefs is to communicate 
clearly what these data do and do not imply about the 
stability and confidence of one’s group membership. 

From childhood, we create categories of in-group and 
out-group members on a number of characteristics.89 
However, many groups are not inherently defined 
by physical or observable characteristics. In this cir-
cumstance, our implicit biases, drawn from examples 
available in culture and memory, fill in the boundar-
ies of group membership. For example, female STEM 
faculty, who, from their pictures, were rated high on 
femininity, were subsequently less likely to be viewed 
as scientists than those who rated lower in femininity 
because they did not conform to implicit expectations 
about what a scientist “looks like.”90 However, when 
individuals are exposed to women scientists, such as 
through the #ILookLikeAnEngineer campaign, their 
boundaries around category membership of “scientists” 
are expanded.91 Exposure to exemplars pushed the 
boundaries around category membership, increasing 
the heterogeneity of subsequent ideas about member-
ship. Other research suggests that beliefs about category 
membership are more rigid when exposure to members 
of that group is relatively homogeneous; yet exposure 
to diverse examples makes beliefs about the rigidity of 
category membership more flexible.92

In the context of science-religion dialogues, there are 
two different categories that need to be considered: 
boundaries around the categories of scientists, and 
boundaries around those of fellow Christian believ-
ers. As reviewed above, research suggests that many 
individuals draw boundaries around the category of 
scientists along lines of religious belief (i.e., scientists 
are not religious believers). There is evidence of implicit 
and explicit beliefs that to be a scientist is to be an athe-
ist and to be a Christian is to be incapable of science.93 
Despite the error of these boundaries, they appear rel-
atively entrenched in an American context. Taking a 
cue from the research on expanding representation of 
women in science, Christians would do well to increase 
exposure to Christians in science, especially mainstream 
and elite science. There are some notable examples here, 
such as Francis Collins and Jennifer Wiseman. There is 
evidence that exposure to these exemplars does shift 
conceptions about the nature of science and religion 
as collaborative, rather than combative.94 Yet, for these 
exemplars to really shift these boundaries beyond the 
individual person, the number of exemplars needs to be 
increased. In the absence of modern exemplars, increas-
ing religious believers’ understanding of the historical 
relationship between Christianity and science may be 
equally important.95

In addition to expanding ideas about membership in 
the “scientist” category, Christians hoping to improve 
the status of dialogue in issues within science and reli-
gion also have to consider the “Christian” category. 
Augustine of Hippo famously claimed: In essentials, 
unity. In non-essentials, liberty. In all things, love. But 
what is essential? As many Christians know, there is 
considerable diversity within the Christian tradition. 
However, without intentional exposure to this diver-
sity, human cognitive processes, such as those outlined 
above, increase the likelihood that my specific beliefs 
and the specific beliefs of my local faith community 
will be extended as the only beliefs that are acceptable 
or true. Yet, there is considerable, honest disagreement 
within the Christian faith on a number of issues, includ-
ing a number of topics in science. It would be an error 
to believe that most of these contentions have only one 
acceptable belief in order to be included within the 
Christian category. Although only one belief may ulti-
mately be correct, the diversity of beliefs exist because 
it is not yet clear which belief is correct.96 The mistake of 
believing that our view on a particular implication in sci-
ence is the view essential to salvation is the root of many 
of the hostilities between science and Christianity,97 and 
within Christianity itself. The role of organizations like 
the ASA is vital to expanding the foundation of what 
being a Christian requires in terms of beliefs about reli-
gion and science. The intentional exposure to diversity 
reduces the threat of belief-challenging data, because to 
change some beliefs does not require abandoning our 
most important identity and community-giving beliefs.

Summary of suggestions. Drawing on research on 
self-affirmation, value congruence, and the expansion 
of group identity, three basic suggestions have been 
offered and are summarized here. These suggestions 
focus on how to approach, frame, and engage in discus-
sions in science and religion that risk the distortion or 
denial of information, to the detriment of approaching a 
truthful understanding of reality.

1.	Affirm self-worth to reduce the threat to identity 
associated with the possibility that belief change 
necessarily causes a change in identity and social 
relationships. Emphasize the multifaceted nature 
of identity and the stability of self-in-social context.

2.	Agree first about core values (beliefs) and char-
acter traits (Christlikeness). Focus on framing 
information in a way that emphasizes value con-
gruity, especially the shared values with those 
providing the information.

3.	Highlight the diversity within Christian belief and 
point to exemplars of this diversity. Understand-
ing that some religious and scientific viewpoints 
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are heterogeneous, opens the possibility of diver-
sity and tolerance to that diversity. Changing 
beliefs where there is diversity and tolerance is less 
threatening as it does not (and will not) require 
leaving important social relationships (e.g., the 
church).

Examples of Dialogue in Science and 
Christian Faith
The foundation of my argument is that filters in human 
cognition are ubiquitous, affecting reasoning about 
a host of topics, including those at the intersection of 
science and the Christian faith. I have suggested that 
understanding these filters and employing strategies 
to assuage the potential threat of challenging conversa-
tions will allow for the advancement of content-specific 
science and faith dialogue. Although true across topics 
and domains (i.e., not limited to science and religion 
discussions), in this section I want to provide a brief 
example of the application of this content in two areas 
of science that have overwhelming scientific consensus 
and yet have been met with varying degrees of con-
troversy among Christians: the age of the earth, and 
evidence for climate change. My perspective is that 
most of the individuals opposing the dominant scien-
tific perspective in these domains are engaging some 
degree of motivated reasoning, given the extent of sci-
entific evidence for these claims. This is not to say that 
criticisms leveraged by those rejecting the scientific 
consensus are without value; important conversations, 
including conversations about how science works and 
biblical interpretation, have resulted from thoughtful 
critiques in these areas. At the same time, there is evi-
dence that these critiques, even when thoughtful and 
earnest, are not immune to motivated reasoning.98 

Age of the Earth 
The scientific consensus is that the earth, and the uni-
verse that contains it, is billions of years old.99 This is a 
view shared by many Christians (scientist or not), but 
it has also been subject to intense debate within some 
Christian communities.100 The most notable voice chal-
lenging the scientific consensus in this debate comes 
from the Answers in Genesis (AiG) organization, 
which promotes apologetics related to a young-earth 
creationist viewpoint.101 According to the AiG website, 
questions of creation and the age of the earth are vital 
because 

if Christians doubt what at first appears to be 
insignificant details of Scripture, then others may 
begin to look at the whole Bible differently, eventually 
doubting the central tenets of the Christian faith, 
namely the life, death, and resurrection of Jesus 
Christ.102 

Thus, although AiG agrees that “our unity should be 
centered in Christ,” AiG advances the view that being 
centered in Christ requires belief in a young earth 
(e.g., 10,000 years) and life as the result of special cre-
ation within that time period.103 John Mark Reynolds 
says that “Answers in Genesis would concede that YEC 
[Young Earth Creation] is not ‘necessary for salvation,’ 
but insists that the YEC position is the only acceptable 
one for believers.”104 Given this conflict, how can two 
Christians engage with one another in a productive 
manner, in a way that reduces the likelihood of moti-
vated reasoning about data—both empirical data from 
science and evidence from other sources such as biblical 
interpretation and scholarship, Christian tradition, and 
reason?105 

In light of the preceding discussion, any productive dia-
logue should not start with the data. Thus, the first point 
to consider is the goal of the dialogue: by engaging a 
fellow Christian with a different view on the age of the 
earth, clarify the hoped-for outcome—at least within 
one’s own mind. Even if persuasion is the ultimate goal, 
the proximate goal of the conversation at hand should 
not be about “winning.” Instead, genuinely affirm the 
worth of the other (affirm self-concept) in the conversa-
tion. Make the conversation space psychologically safe 
by identifying and highlighting shared values, espe-
cially core values of the Christian faith (value congruity, 
creating space for shared reality). Starting with a recog-
nition of the inherent value of the other, regardless of 
their views on the age of the earth—views which do 
not negate or mar the imago dei of either participant—
refocuses the tone of the conversation. Rather than a 
battle, it can truly be a dialogue between individuals 
who believe they have been created with equal worth 
in Christ’s eyes. Moreover, these shared core values 
make salient the kinds of behaviors that are appropri-
ate and pleasing to Christ (e.g., humility, being quick 
to listen, and slow to speak). In the context of disagree-
ment, it is easy to lose sight of these values. This can 
result in degrading both the quality and the impact of 
any heated discussion. 

Moreover, looking for common ground (scientifically, 
theologically) in light of shared values may ultimately 
create a path for the dismantling of the core processes 
involved in motivated reasoning, even if this does 
not happen in one conversation (engage System 2). 
Consider also the possibility that belief change never 
happens as a result of this conversation and that the 
belief that the earth is thousands, not billions, of years 
old is maintained. If the goal was persuasion, this 
would be a failure; however, if the goal is about pur-
suing Christlikeness then such a conversation is a 
worthwhile one. Even without belief revision, when 
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individuals leave a conversation feeling edified, valued, 
and heard—perhaps especially in light of legitimate 
disagreement—this will produce better outcomes in 
terms of respect for and future willingness to engage in 
an open and honest way with future scientific and theo-
logical knowledge.106

Finally, by starting with shared values and viewpoints 
about science and theology, it is possible to identify 
otherwise implicit presuppositions that necessarily 
influence thinking. Presuppositions can operate like 
implicit bias, guiding thinking in ways that may be 
unarticulated. For example, when engaging with AiG, 
it is important to understand the “presuppositional 
approach to the debate” that starts with one particular 
interpretation of scripture.107 All scientific statements 
must be filtered through that particular viewpoint; 
inconsistencies are rejected (e.g., the evidence is viewed 
as inherently flawed since it produces an outcome 
inconsistent with preexisting beliefs about scripture). 
At the core, the AiG stance is problematic from the per-
spective of motivated reasoning because, as John Mark 
Reynolds states, “a Christian in science has adequate 
reasons in theology and history to look for an alterna-
tive set of scientific explanations that would preserve her 
or his preferred reading of scripture.”108 In this viewpoint, 
one’s personal interpretation of scripture is indepen-
dent and superior to all other knowledge, including 
knowledge informed by scientific data and biblical 
scholarship, both of which continue to develop our 
understanding of the world as they change with new 
and better methods, understanding, and evidence.109 
When a belief is untouchable by any form of external 
evidence, this lays the foundation for the processes of 
motivated reasoning.110 By taking the time to identify 
these presuppositions, the implicit can be made explicit 
and thus its bias reduced.111 This can offer an impor-
tant starting point for dialogue; data that are implicitly 
rejected because of unspoken presuppositions or biases 
are bound to fail to persuade.

Climate Change
Similar to questions about the age of the earth, research 
shows an overwhelming scientific consensus—at least 
97% of climate scientists—concerning the change in 
global climate and the role of human activity in that 
change.112 However, there is considerable discrepancy 
between the scientific consensus and the perspective of 
the American (and, in many cases, international) public 
on issues of climate change. Some of this discrepancy 
is attributable to the public’s underestimation of the 
scientific consensus concerning climate change,113 but 
other challenges to the alignment of public and scien-
tific perspectives are more ideological. For example, 
views on climate change between 2002 and 2012 were 

more strongly influenced by cues from political leaders 
than from scientific communication and content.114 
Consistent with this finding, there is evidence that the 
rejection of climate change science is more strongly 
associated with political conservatism than religious 
ideology.115 However, the close association between 
political conservatism and evangelical Christianity 
may explain why evangelicals are less likely than other 
Christians to accept climate change science.116 

Just as with discussions around the age of the earth, 
to more effectively dismantle motivated reasoning 
processes, it is important to clarify the goals of the con-
versation while affirming the worth of the participants 
and highlighting the shared reality and connection 
afforded by shared core values and virtues. Keep in 
mind that the goal is not for Christians to simply accept 
some scientific finding uncritically. Christians may 
have legitimate reasons to be skeptical of science, which 
has been used to justify agendas that are entirely incon-
sistent with Christian values (e.g., slavery, eugenics). 
Rather, the goal is to promote better reasoning with all 
available data, even if disagreement remains. Uncritical 
rejection or acceptance of scientific information reflects 
motivated reasoning and is unhelpful in moving toward 
the goal of a clearer understanding of reality. The pur-
suit of this goal in the context of climate science may 
especially benefit from highlighting the diversity of 
viewpoints about climate change within the Christian 
faith (expanding group identity). 

When scientific content produces psychological threat, 
it is, in part, due to the potential threat to loss of rela-
tionships and identity. The view that belonging to a 
particular “in group” (e.g., faith community117) requires 
a specific belief, even if a non-essential belief, can pro-
mote the rejection of evidence that points to a contrary 
conclusion (e.g., to be a Christian is to be a Republican 
is to reject climate change; deviation in one disrupts the 
whole). As argued above, one effective way to combat 
this identity chain is to highlight the diversity of beliefs 
around a particular issue; within the same in-group, 
there are many viewpoints. Doing this requires more 
effective listening and additional preparation. 

When engaging in a dialogue with a climate science 
skeptic, more effective listening is required to better 
develop understanding around the reasons for the skep-
ticism. Is it a form of solution aversion,118 connections to 
a political party,119 or a mistrust in scientists’ agendas, 
scientists who may be perceived to be atheists?120 Better 
identifying the root of the resistance can help move 
the conversation from System  1 to System 2 dialogue. 
Moreover, with an understanding of the source of the 
skepticism, additional preparation makes it possible 
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to more effectively provide relevant exemplars with 
whom the skeptic can identify as sharing core values, 
an important component of when perspective-taking is 
persuasive.121 Motivated reasoning, at its core, suggests 
that it is not just enough to know the scientific content. 
In this case, it is also important to know who are the sci-
entists themselves, especially when the scientists share 
important identity features (e.g., Katharine Hayhoe 
as a Christian, pastor’s wife, and climate scientist122). 
Moreover, by understanding the biggest concerns first, 
the most relevant exemplars can be selected: would 
highlighting Christians in science be the most mean-
ingful approach to combat a science-as-atheism bias 
or would it be more meaningful to highlight conserva-
tive politicians who acknowledge the reality of climate 
change and promote politically conservative solutions 
to combat climate change? In addition to these distant 
exemplars, it would be relevant to initiate conversations 
within one’s own faith community where it is likely that 
diversity of viewpoints already exists and where these 
kinds of conversations may be especially important for 
motivating action to combat climate change.123

The important point is not that there is a disagree-
ment—that is inherent in a world with incomplete 
access to knowledge. Instead, the important point is 
that the disagreement happens in a way that de-esca-
lates the potential psychological threat of evidence. 
Recognizing and highlighting disagreement within 
the Christian community helps to normalize disagree-
ment; a divergence of opinion on many issues is not the 
dividing line between membership and exclusion from 
Christian fellowship. 

Challenging Conversations
Challenging conversations can happen in a variety of 
contexts. As an educator, I actively work to include these 
conversations in my classroom. I care that my students 
know and understand the relevant science in my class-
room; however, because the science will likely change 
with new technology and data, I work to make space 
for students to participate in difficult conversations so 
that they might develop the skills necessary to engage 
science and Christianity with openness and integrity 
once they leave my classroom. I cannot leverage all of 
the tools I have described above in a classroom of thirty 
students, so I am careful to start difficult conversations 
at the intersection of science and Christian faith by first 
working to establish my relationship with students. 
When I am known to students first as a Christian and as 
a person who cares for them and shares many of their 
core values, it is much easier to ask challenging ques-
tions from science because my motives are not suspect 
and I know my conversation partners.

In the context of these specific conversations that might 
trigger psychological threat at the intersection of sci-
ence and Christianity, I start as I have suggested above. 
I identify the goals of the conversation and what it 
looks like to have this conversation as Christians. Next 
I identify core values of excellence in Christian work 
and highlight Christian virtues.124 In reminding my 
Christian students that we share these beliefs and are 
all equally prone before the cross, I clarify that my goal 
in the discussion is not to have students agree with me. 
Rather, my goal is to promote their clear, thoughtful, 
and evidence-based thinking. 

As previously discussed, good thinking does not 
always produce a single answer, as we do not have 
access to all the necessary information for full and 
complete access to reality. In addition to promoting a 
psychologically safe space for respectful disagreement, 
this method of communication also models a humility 
of knowledge, for example, about science. Science can 
(and has) answered a lot of questions—many questions 
being asked and answered by Christians in science—
but there are inherent limits to what science can say 
about reality.125 These limits are not a reason to dismiss 
science, but they need to be thoughtfully considered as 
we engage with scientific content. Acknowledging the 
limits of science does not render science meaningless; 
it renders it appropriately leveraged alongside other 
sources of knowledge from theology, tradition, and rea-
son in our work to better understand reality.

Conclusion
One thing that should be clear from these discussions 
is the insufficiency of data and rationality alone to per-
suade. Seemingly intractable problems in the landscape 
of science and religion will not be solved by amassing 
more or better data. A rational, System 2 solution alone 
will likely be insufficient. Instead, forward movement 
requires a thoughtful consideration of the individuals 
who are engaging with the problem. Even scientists, 
who practice data-driven thinking for a living, are 
prone to the influences described in this article and 
are often unconvinced by System 2 arguments.126 For 
example, when scientists receive data inconsistent with 
their hypotheses, they are likely to generate alternative 
explanations for that data.127 In other words, they, in the 
same manner as nonscientists reasoning about things 
they believe, are motivated to retain their well-thought-
out, though unsupported, hypotheses.

Despite these cognitive shortcomings, science works in 
part because it supersedes the potential bias of any one 
individual, and is instead social and democratic. Faults 
that scientists are unable to see in their own work may 
be flagged by a reviewer or other scientists operating 
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from a different theoretical framework.128 This is a 
strength of science: disagreement is standard in the 
scientific conversation; it does not imply or require sep-
aration from the scientific community. Instead, scientific 
disagreements are a defining feature of belonging in the 
scientific community and of the advancement of knowl-
edge toward truth. Engaging the suggestions above 
may likewise provide space among religious believers 
to disagree in community. By affirming a multifaceted 
sense of self-worth, affirming core values, and expand-
ing group identity to include diversity within the group, 
individuals can engage belief-challenging information 
without diluting or misrepresenting that evidence. In 
that, it may be possible to see these strengths of science 
duplicated into broader discussions of science and reli-
gion, advancing conversations as a result of accounting 
for the psychology of the participants in these conver-
sations, and changing the culture around how these 
conversations occur.	 
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Newton Deified and Defied: 
The Many “Newtons” of the 
Enlightenment
James C. Ungureanu

More than any other scientist in history, Isaac Newton has been both deified and defied. 
In this article, I wish to summarize several aspects of the revised historiography on 
Newton. I will note in particular Newton’s debt to the prisca sapientia and prisca 
theologia for his natural philosophy. I argue that Newton’s natural philosophy cannot 
be separated from his theology. In the process, however, Newton had radically altered 
traditional Christian beliefs. And, in so doing, Newton ironically perpetuated the 
conflict he wished to avoid.

According to the eighteenth-century 
French philosophes, Isaac Newton’s 
life and work ushered in the mod-

ern age. In early spring of 1727, for instance, 
Voltaire (1694–1778) had witnessed the 
funeral preparations for Newton, who was 
buried in the Jerusalem Chamber at West-
minster Abbey. Voltaire described Newton’s 
ceremony as full of grandeur, his pall car-
ried by English noblemen, including the 
Lord Chancellor himself. “He was buried,” 
Voltaire notes, “like a king who had done 
well by his subjects.”1 True to that descrip-
tion, his heirs erected in 1731 a monument at 
his tomb in Westminster Abbey, “a baroque 
monstrosity with cherubs holding emblems 
of Newton’s discoveries.”2 An inscription 
below it reads:

Here is buried Isaac Newton, Knight, 
who by a strength of mind almost divine, 
and mathematical principles peculiarly 
his own, explored the course and figures 
of the planets, the paths of comets, 
the tides of the sea, the dissimilarities 
in rays of light, and, what no other 
scholar has previously imagined, the 
properties of the colors thus produced. 
Diligent, sagacious and faithful, in his 
expositions of nature, antiquity and the 
holy Scriptures, he vindicated by his 
philosophy the majesty of God mighty 
and good, and expressed the simplicity 
of the Gospel in his manners. Mortals 
rejoice that there has existed such and so 
great an ornament of the human race!3

Similarly, Voltaire exclaimed that Newton 
had been the “greatest man who ever lived, 
the very greatest, the giants of antiquity are 
beside him children playing with marbles,”4 
and in one of his notebooks wrote, “Before 
Kepler, all men were blind, Kepler had one 
eye, and Newton had two eyes.”5 

These hagiographic celebrations of Newton 
following his death would endure, as when 
popular writer Benjamin Martin (1705–
1782), in his Panegyrick on the Newtonian 
Philosophy (1749), declared that the “mys-
tery that has been hid from Ages, and 
from Generation … is now made manifest 
to all Nations, by the divine Writings of 
the immortal Sir Isaac Newton.” As such, 
he concluded, “it is more Honour to be 
King of the learned British Nation, then 
Emperor of all the World besides.”6 Scottish 
philosopher and historian David Hume 
(1711–1776) concurred when he writes, 
in his History of England (1756), that “in 
Newton this island [i.e., England] may boast 
in having produced the greatest and rarest 
genius that ever rose for the ornament and 
instruction of the species.”7 In 1802, French 
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philosophe Henri de Saint-Simon (1760–1825) went so far 
as to found a new church under the hegemony of sci-
entist-priests, calling it the “Religion of Newton.”8 But 
perhaps the best known, and oft-cited, hagiographic 
panegyric for Newton came from Alexander Pope’s 
(1688–1744) famous couplet:

Nature, and Nature’s Law lay hid in Night.
God said, Let Newton Be! and all was Light.9

This deification of Newton, with adjectives of “divine” 
and “immortal,” had become, as historian Peter Gay 
put it, “practically compulsory.”10 According to most 
of the philosophes, Newton was the paragon of the 
Enlightenment, the first great emancipator of human 
thought from the despotic rule of tradition, prejudice, 
and authority, ushering in a new epoch of enlightened 
rationality. Even in our own time, writers continue to 
enlist Newton in their personal cult of the “greats” of 
modern civilization.11

However, more than any other scientist in history, 
Newton himself has been defied, in the sense that his 
disciples and biographers have produced not only an 
inaccurate but sometimes entirely false account of his 
life and work. This “Newtonian mythomania,”12 as one 
scholar called it, was inaugurated not by the philosophes 
but by Newton’s first biographers. Voltaire had already 
recognized that they attributed all knowledge and dis-
covery to an idealized Newton: 

There are people who think that if we are no longer 
content with the abhorrence of the vacuum, if we 
know that the air has weight, if we use a telescope, it 
is all due to Newton. Here is the Heracles of the fable, 
to whom the ignorant attributed the deeds of other 
heroes.13

Indeed, it was a contemporary of Newton’s, namely, 
William Stukeley (1687–1765), who began the fables. 
Stukeley was Newton’s first biographer, and his 
Memoirs of Sir Isaac Newton’s Life (1752) was clearly 
a devotional, if not a propagandizing, account of his 
hero’s life, often extolling Newton and his work as 
“immortal” and able to “wipe out all faults.”14 During 
the Victorian period, Thomas Chalmers (1780–1847), 
David Brewster (1781–1868), Adam Sedgwick (1785–
1873), John F. W. Herschel (1792–1871), and William 
Whewell (1794–1866), among many others, exalted 
Newton for his social, intellectual, and moral ideals.15 
Brewster, for instance, published a similar hagiographic 
account in his The Life of Sir Isaac Newton in 1831. Unlike 
Stukeley, however, Brewster had access to most of 
Newton’s voluminous, unpublished manuscripts. Yet 
he decided to reinforce the hagiographic image, calling 
Newton the “high-priest of science,” rationalizing those 
aspects that contradicted his mythical Newton.16

Two other biographers deserve special mention: 
Member of Parliament and Master of Mint John 
Conduitt (1688–1737) and English theologian William 
Whiston (1667–1752). Newton scholar Stephen D. 
Snobelen points out that, in the notes for a projected 
biography of Newton, Conduitt believed that Newton 
was engaged in the reform of both natural philosophy 
and theology—that is, a “dual-reformation.” Conduitt, 
who incidentally succeeded Newton as Master of 
Mint after his death, had access to Newton’s unpub-
lished manuscripts, and was troubled to discover that 
his friend had been deeply involved in theological 
questions that veered into religious heterodoxy. But 
for the ordained clergyman Whiston, who also suc-
ceeded Newton as Lucasian Professor of Mathematics 
at Cambridge, he had no reservations about his men-
tor’s heresy. He openly converted not only to Newton’s 
natural philosophy but also to his heterodoxy, which 
ultimately cost him the Lucasian chair and led to his 
expulsion from the university. Like his idol, Whiston 
argued for something like a dual-reformation in natural 
philosophy and theology.17

There is no doubt that Newton’s scientific achievements 
were unprecedented. His pioneering work on the calcu-
lus, his theory of universal gravitation, his experiments 
in optics, and his construction of the first reflecting tele-
scope marked the culmination of movements and ideas 
that had begun in the Middle Ages. However, Newton 
is not the man that his most slavish disciples claim him 
to be. The problem is, of course, that most of the popular 
accounts are fictions, Voltaire’s “pack of tricks we play 
on the dead.” For, in addition to his scientific achieve-
ments, Newton was also an anti-Trinitarian, a natural 
magician and alchemist, and, perhaps most important, 
an adherent of the “prisca sapientia” and “prisca theolo-
gia” of the ancients, which was actually a collection of 
Renaissance concepts that contended that there was 
an “original” unity to all religious and philosophical 
schemes. As we shall see, Newton’s idea of reform was 
closely associated with the recovery of what he believed 
was a lost “ancient wisdom” or “theology.” Indeed, 
Newton’s studies in astronomy, optics, and mathemat-
ics occupied only a small portion of his time, whereas 
most of his efforts were devoted to church history, the-
ology, prophecy, and alchemy.18

The real Newton first began to emerge in 1936, when 
economist John Maynard Keynes (1883–1946) pur-
chased a set of Newton’s manuscripts considered 
to be of “no scientific value” from the Portsmouth 
Collection.19 Keynes had examined its contents and 
prepared a brief essay based on his observations to 
be delivered at the Royal Society in London. He died, 
however, three months before the address was to take 
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place. His brother Geoffrey in turn read the address to 
the Society, and what was said would forever change 
Newtonian scholarship:

In the eighteenth century and since, Newton came to 
be thought of as the first and greatest of the modern 
age of scientists, a rationalist, one who taught us to 
think on the lines of cold and untinctured reason. I 
do not see him in this light. I do not think that anyone 
who has pored over the contents of that box which he 
packed up when he finally left Cambridge in 1696 and 
which, though partly dispersed, have come down to 
us, can see him like that. Newton was not the first of 
the age of reason. He was the last of the magicians, the 
last of the Babylonians and Sumerians, the last great 
mind which looked out on the visible and intellectual 
world with the same eyes as those who began to build 
our intellectual inheritance rather less than 10,000 
years ago.20 

By “magician,” Keynes meant that Newton could 
no longer be seen simply as the “prince of scientific 
rationalism,” but someone who was also a mystic and 
alchemist, who “looked on the whole universe and all 
that is in it as a riddle, as a secret which could be read 
by applying pure thought to certain evidence, certain 
mystic clues which God had laid about the world to 
allow a sort of philosopher’s treasure hunt to the eso-
teric brotherhood.” For Newton, according to Keynes, 
the universe was a “cryptogram set by the Almighty.”21

The last several decades have seen an avalanche of 
books, articles, and conference papers revising popular 
conceptions of Newton as chiefly a scientist.22 The rest 
of this article has two central aims. First, I wish to sum-
marize several aspects of this revised historiography, 
noting particularly Newton’s debt to the prisca theologia 
tradition for his natural philosophy. Secondly, and con-
comitantly, I argue that Newton’s natural philosophy 
cannot be separated from his theology. Newton’s life 
and work, as Keynes so vividly put it, demonstrates one 
grand project: deciphering the “cryptogram” of God’s 
creation. Thus “science and religion” for Newton were 
not distinct spheres, but integral and homogenous. For 
Newton, God’s truth is revealed in his two books: the 
book of scripture and the book of nature. 

In the process, however, Newton had radically altered 
his Christian beliefs. And in so doing, Newton ironi-
cally perpetuated the conflict he wished to avoid. This, 
indeed, will further clarify where the “conflict” really 
lies: that is, not between some abstract notion of “sci-
ence and religion” but between contending theological 
beliefs.23 After decades of scholarship denouncing the 
“conflict thesis,” the idea that science and religion are 
irrevocably and fundamentally at odds, historians of 
science and other scholars continue to talk about it with 

little sign of changing public opinion. Acknowledging 
that conflict emerges within a theological context rather 
than between science and religion will not only move 
the discussion forward, but it will also hopefully alert 
Christian scholars and scientists to the nuances of the 
debate, and thus help them prepare to redirect (or per-
haps correct) their own commitments and convictions.

Religion, Prophecy, and Heresy
Newton “saw himself as the last of the interpreters of 
God’s will in actions, living on the eve of the fulfill-
ment of the times.”24 How he came to view himself 
and his work as an instrument of God’s will began 
before his interests in natural philosophy. Growing 
up in a Protestant home in the seventeenth century, 
its ethos was doubtless a historical and scriptural reli-
gion. The Bible was also central to his education at 
grammar school in the 1650s. Richard Westfall points 
to the possibility that a young and docile Newton 
read through hundreds of theological books his step
father, the Reverend Barnabas Smith, left behind at his 
death in 1653.25 Moreover, several books he is known 
to have bought in 1661, the year of his matriculation at 
Trinity College, were on Protestant theology—includ-
ing John Calvin’s Institutio christianæ religionis (1561) 
and his disciple, Theodore Beza’s Annotationes maiores 
in novum testamentum (1594).26 Furthermore, in one of 
his notebooks, dated 1662, Newton listed some 50 sins 
of his youth, exemplifying his teenage turpitude, and, 
more importantly, demonstrating his austere Protestant 
piety. The list included, for example, “using the word 
‘God’ upenly,” “eating an apple at Thy house,” “mak-
ing a mousetrap on Thy day,” “making pies on Sunday 
night,” “threatening my father and mother Smith to 
burne them and the house over them,” “wishing death 
and hoping it to some,” “striking many,” “having 
uncleane thoughts words and actions and dreamese,” 
“setting my heart on money,” “not turning nearer to 
Thee for my affections,” “not loving Thee for Thy self,” 
among many others.27

Shortly after arriving at Cambridge, Newton appears 
to have abandoned—or, at least, very quickly moved 
beyond—the traditional scholastic curriculum. 
Westfall notes that Newton manifested very quickly 
an interest toward the new mechanical philosophy 
in vogue, devouring works of Descartes, Charleton, 
Galileo, Boyle, Hobbes, More, and others.28 At about 
the same time, Newton purchased another notebook 
and began recording the progress of his studies, enti-
tling it with “Quæstiones quædam Philosophicæ,” or 
“Certain Philosophical Questions.”29 In it, theological 
topics parallel sections on natural philosophy, includ-
ing discussions on God, creation, the soul, and biblical 
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exegesis. In other words, Newton’s Questiones reveals 
that his stream of thought regarding natural philosophy 
coincided with his developing theological speculations.

Other notebooks dating from 1664 to 1670 show that 
Newton was also venturing to ever more complex 
systems of mathematics. It was during these years, 
for example, the so-called annus mirabilis of 1666, that 
Newton developed his method of fluxions—i.e., the 
calculus. Newton never did anything halfheartedly, 
fastidiously incorporating his calculus into his math-
ematical physics and his study of optics.30 To this, 
Newton also added the study of alchemy. This was 
an inconvenient truth for many of his early admirers. 
In his Memoirs of Newton’s life, for instance, Brewster 
had grudgingly acknowledged that between 1666 and 
1669, his studies “were of a very miscellaneous kind,” 
and involved a “new branch of science which seems at 
this time to have occupied his attention, and which he 
continued to prosecute with much zeal during the most 
active period of his life.” He notes that, among other 
things, Newton had purchased a variety of chemicals, 
along with “lenses” and “furnaces,” including a copy 
of German publisher Lazarus Zetzner’s (1551–1616) 
alchemical text, Theatrum chemicum, which was a mas-
sive six-volume compendium or textbook on alchemy 
published from 1602–1661.31 Brewster also went on to 
cite a letter by Humphrey Newton (no relation), Isaac’s 
assistant and amanuensis for nearly five years, from 
1683 to 1689, wherein he recalled that his master 

very rarely went to bed till two or three of the clock, 
sometimes not until five or six, lying about four or five 
hours, especially at spring and fall of the leaf … he 
used to employ about six weeks in his elaboratory, the 
fire scarcely going out either night or day … What his 
aim might be I was not able to penetrate into, but his 
pains, his diligence at these set times made me think 
he aimed at something beyond the reach of human art 
and industry.32 

Brewster felt he needed to apologize that Newton, 
a “mind of such power,” could “stoop to be even the 
copyist of the most contemptible alchemical poetry, and 
the annotator of a work, the obvious production of a 
fool and a knave.”33 I will return to Newton’s alchemy 
below; for now, it is enough to say that, by the end of 
the decade, Newton had begun not only serious read-
ing in alchemy, but had also obtained furnaces, initiated 
his own experimental program, and immersed himself 
in alchemical networks, all the while he was working 
out his calculus.

Signs of Newton’s religious heresy began to emerge 
during the same period, in the early 1670s. Sometime 
after his appointment to the Lucasian Professorship 
in 1669, around his early thirties, Newton became 

obsessed with certain theological issues. As Westfall 
observes, 

There can be no reasonable question that at least part 
of the time, when Newton expressed impatience at 
the interruptions caused by optical and mathematical 
correspondence during the 1670s, it was theology that 
preoccupied him.34 

During this time, Newton began an exacting, painstak-
ingly intense study of the Bible, which apparently led 
him to conclude that the doctrine of the Trinity was a 
post-biblical corruption. Further, having seemingly read 
all the important patristic writers, Newton came to view 
Athanasius, the fourth-century bishop of Alexandria, as 
a charlatan and beguiler of scripture, who introduced 
metaphysical subtleties into the church, and therefore 
corrupted the original meaning of the Bible. Newton 
argued that 

as a father and his son cannot be called one King upon 
account of their being consubstantial but may be called 
one King by unity of dominion if the Son be Viceroy 
under the father: so God and his son cannot be called 
one God upon account of their being consubstantial.35 

Though Newton did not want to limit the power of the 
Son, he determined that Christ’s power was derived 
solely from the Father and that of himself could do 
nothing. In all things, the Son submitted his will to the 
Father, which would be altogether unreasonable if he 
were his equal. The union of Father and Son was like 
that of the saints, an agreement of wills.36 By emphasiz-
ing those passages that speak of Christ’s subordination 
to the Father, while dismissing other putative scriptural 
passages used to support the doctrine of the Trinity as 
later corruptions, Newton concluded that Christ should 
be worshipped for his obedience unto death—for what 
he had done, not for who he is. Though a divine media-
tor, Christ was subordinate to the Father, whose will he 
carried out.

Thus by the mid-1670s, Newton was committed to 
some type of anti-Trinitarianism theology. In 1553, 
Michael Servetus (1509–1553), who was a brilliant 
physician and often credited for discovering the pul-
monary circulation of blood, was executed in Calvin’s 
Geneva for publishing his De Trinitatis Erroribus (1531) 
and Dialogorum de Trinitate (1532), in which he argued 
that the Council of Nicaea was a great apostasy, and 
that the promulgation of the doctrine of the Trinity 
had offended God.37 At around the same time, a group 
of Italian humanists who similarly rejected a number 
of orthodox doctrines, including the doctrine of the 
Trinity, fled Switzerland for Poland in hopes of finding 
religious tolerance. Included in this refugee group was 
Laelius Sozzini (Latinized as “Socinus”) (1525–1562), 
the man from whom Socinianism derives its name. 
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Laelius doubted the doctrine of the Trinity and ques-
tioned the Atonement. His more well-known nephew, 
Faustus Socinus (1539–1604), systemized his uncle’s 
theology, and became the leader of the so-called “Minor 
Reformed Church,” or what would later be called 
“Unitarians,” who, of course, deny the doctrine of the 
Trinity.38

During Newton’s lifetime, numerous English anti-
Trinitarian treatises appeared. In fact, many of the 
Latitudinarian divines, who were a group of lib-
eral Anglican clergymen who aligned themselves 
with progressive and liberal movements, often 
expressed anti-Trinitarian sympathies. Moreover, the 
Latitudinarians, in many ways a product of the earlier 
Cambridge Platonists, hailed the sciences as signs of a 
new age of light.39 English philosopher and Anglican 
Samuel Clarke (1675–1729), for example, who was a 
personal friend of Newton, published in 1712 his The 
Scripture Doctrine of the Trinity, in which he promoted a 
“moderate Arianism,” according to Maurice Wiles.40 If 
Clarke’s views were “moderate,” Newton’s anti-Trini-
tarianism was still yet more radical. In one of his “drafts 
on the history of the Church,” for example, Newton 
fumed that “the heathens made all their Gods of one 
substance and sometimes called them one God, and 
yet were polytheists.”41 Most of Newton’s theological 
writings are singularly devoted to exposing the so-
called “falsifiers” of New Testament texts, vilifying the 
Church Councils as the corruptors of the pristine and 
original religion.

Indeed, integral to Newton’s anti-Trinitarianism 
was his deep interest in biblical prophecy, and, ulti-
mately, his high view of scripture. While working out 
his notes on the Principia and formulating his “Regulæ 
Philosophandi,” or “Rules for the Study of Natural 
Philosophy,” Newton was also engaged in developing 
a hermeneutic of the prophetic books of the Bible. He 
wrote, 

So many and clear Prophecies, concerning the things 
to be done at Christ’s second coming, are not only for 
predicting but also for effecting a recovery and re-
establishment of the long-oft truth, and setting up a 
kingdom wherein dwells righteousness.42 

He goes on to say that the coming events will “prove” 
the Apocalypse, and “all together will make known the 
true religion, and establish it.”43 Like many others dur-
ing his time, Newton argued that miracles associated 
with biblical claims were the best evidence to guaran-
tee both the authority of the Bible and the authority 
of Christ as portrayed in the Bible. And according to 
Newton, of all the kinds of miracles, fulfilled prophe-
cies were the most convincing.

But what needs to be emphasized here is that, just as 
Newton formulated rules for the study of nature, he 
also formulated rules for interpreting the Bible.44 As 
he proceeded with both endeavors, it seems clear that 
his methodology in the two domains reinforced one 
another and that they depended strongly on his concep-
tions of God and of the relationship between God and 
creation. Parallels between the two abound. One of the 
most remarkable parallels is between Newton’s first 
rule for the study of nature and the ninth of his “Rules 
for methodising the Apocalyps,” which, incidentally, 
were both formulated at approximately the same 
time. The first rule in the Principia states that we are to 
admit “no more causes of natural things than such as 
are both true and sufficient to explain their phenom-
ena,” because “nature is simple and does not indulge in 
the luxury of superfluous causes.”45 The ninth rule for 
prophecy reinforced a similar interpretation of scrip-
tural passages based on the principle of simplicity:

… choose those constructions which, without 
straining, reduce things to the greatest simplicity … 
Truth is ever to be found in simplicity, and not in the 
multiplicity and confusion of things. As the world, 
which to the naked eye exhibits the greatest variety of 
objects, appears very simple in its internal constitution 
when surveyed by the philosophic understanding, so 
it is in these visions. It is the perfection of all God’s 
works that they are done with the greatest simplicity. 
He is the God of order and not confusion. And 
therefore as they that would understand the frame of 
the world must endeavor to reduce their knowledge 
to all possible simplicity, so must it be in seeking to 
understand these visions.46

What is most important for our purposes is that, in these 
early statements, Newton believed that he had recov-
ered some of the original purity of pristine Christianity. 
Indeed, Newton saw himself in a “special bond to God 
… destined to unveil the ultimate truth about God’s cre-
ation.”47 In a series of letters to philosopher John Locke 
(1632–1704), beginning in November of 1690, Newton 
outlines a “historical account of two notable corrup-
tions of Scripture,” which reveals Newton’s theological 
agenda as both reformist and heretical.48 The two cor-
ruptions were ostensibly the prime trinitarian passages 
in the Bible: 1 John 5:7, and 1 Timothy 3:16. Newton also 
composed another letter about some twenty-six addi-
tional passages, all lending support to trinitarianism, 
which he believed were also corruptions:

By these instances it’s manifest that ye scriptures 
have been very much corrupted in ye first ages & 
chiefly in the fourth Century in the times of the 
Arian Controversy. And to ye shame of Christians 
be it spoken ye Catholicks are here found much 
more guilty of these corruptions (so far as I can yet 
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find) & then to justify & propagate them exclaimed 
against the Hereticks & old Interprets, as if the ancient 
genuine readings & translations had been corrupted.49

It is notable that Newton’s prophetic interests and heret-
ical leanings continued even after the publication of his 
Principia, and are therefore evidenced both in his per-
sonal correspondence and unpublished manuscripts.

Several conclusions can be drawn here. The most obvi-
ous is that Newton used his scientific discoveries in 
support of the belief in an intelligent and all-powerful 
God. Newton’s famous “General Scholium” in his 1713 
edition of the Principia is devoted entirely to his ideas 
about God. In it, Newton powerfully declared that “this 
most elegant system of sun, planets, and comets could 
not have arisen without the design and dominion of 
an intelligent and powerful being.” For Newton, the 
“true God is a living, intelligent, powerful” God who 
“rules all things, and he knows all things that happen or 
can happen.” The true God, in short, “endures always 
and is present everywhere.”50 Moreover, his 1692–1693 
letters to classical scholar and theologian Richard 
Bentley (1662–1742), the first of the Boyle lecturers in 
natural theology, show that he would assist a project 
which turned the Principia into an argument for divine 
providence.51

Newton’s piety and his search for the “true religion” 
were part and parcel of a developing pattern in his 
intellectual thoughts. But herein lie perhaps the most 
disturbing elements of Newton’s religious convictions. 
As Snobelen has shown, there is an anti-Trinitarian 
subtext to his theology in the General Scholium.52 
Here Newton referred to God as “Pantokrator”—that 
is, the “Almighty” or “universal ruler.” In his private 
papers, he used the same expression to declare that the 
Pantokrator, the Father alone, is truly God, and that the 
metaphysical speculations of the “Gentiles” (i.e., the 
homoousians) corrupted the original meaning of the 
term “God.” The parallels show that Newton had used 
the Scholium, in part, as a subversive anti-Trinitarian 
polemic, something only his most trusted friends would 
have recognized. 

Moreover, there is a direct connection between 
Newton’s search for the “true religion” and his alchemi-
cal writings and experiments. We now know that 
Newton transcribed and composed about a million 
words on the subject of alchemy. During the early mod-
ern period, “alchemy” and “chymistry,” as it was called 
then, were not distinct disciplines. Alchemy was never 
simply about the transmutation of metals into gold.53 
As historian William Newman has recently shown, 
Newton’s engagement with alchemy was rational, seri-
ous, sustained, and largely experimental.54

But to what end? If we turn to other Newton scholars, 
we find hints of an answer. P. M. Rattansi, for instance, 
insisted that Newton’s alchemical papers demonstrated 
his growing allegiance to the hermetic doctrine of “uni-
versal spirit” animating all life—a doctrine which he 
shared with the Cambridge Platonists.55 More explicitly, 
according to Betty Dobbs and Richard Westfall, Newton 
posited “occult” forces of attraction and repulsion in 
his system of physics. In his early years at Cambridge, 
Newton compiled a massive “Index Chemicus,” a com-
pendium of over one hundred pages that contained 
thousands of references to more than 150 alchemical 
works.56 Between the years 1668 and 1696, Newton 
spent approximately one third of his time working out 
some of these alchemy formulas. This work occupied 
the spring and autumn of each year, during which time 
his “furnace never went out.” The only other work to 
get in the way of his alchemy was the writing of the 
Principia, which took only about eighteen months.

But, again, what was Newton after in his alchemical 
research and experiments? According to Dobbs, dur-
ing the seventeenth century “alchemy served a real 
though largely unconscious religious function for the 
adepts and that spiritual aspect of alchemy received 
emphasis during a time of religious unrest and dis-
satisfaction after the Reformation.”57 Dobbs argues 
that Newton used alchemy as a critical counterweight 
against the inadequacies of ancient and contemporary 
atomism, which was seeing something of a revival at 
the time. Mechanical philosophies before Newton were 
not unified by any means, but these variegated theories 
generally agreed that bodies interacted only by contact. 
Thus, when Newton devised his own mechanical the-
ory, he tacitly promoted nature’s ability to act on bodies 
from a distance with what he called “active principles,” 
which earned him the opprobrium of German philoso-
pher Gottfried Leibniz (1646–1716) and Dutch physicist 
Christiaan Huygens (1629–1695), among others. But 
for Newton, these “active principles” were responsible 
for gravity, magnetism, fermentation, and other forces. 
As Dobbs writes, “the alchemical active principle—the 
vital spirit of which he [Newton] was in hot pursuit—
was no more and no less than the agent by which God 
exercised his providential care among the atoms.”58 For 
Newton, alchemy was important because it could dem-
onstrate God’s action in the world, and thus forever lay 
atheistic mechanistic philosophy to rest.

For Newton, the “active principles” are God’s means of 
ordering and bringing activity to the world, and thus 
exercising his divine providence over it. Activity in 
nature was the province of divinity, and where Newton 
used the term “active” in his discussions of forces, we 
really should understand, wrote Dobbs, “that a divine 
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spirit is there at work either directly or indirectly, and 
that divine spirits … are unequivocally incorporeal.”59 
What is more, Newton identified this “divine spirit” 
with Christ, who acted as God’s viceroy: 

He [Christ] is said to have been in the beginning with 
God & that all things were made by him to signify that 
as he is now gone to prepare a place for the blessed so 
in the beginning he prepared & formed this place in 
which we live & thenceforward governed it. For the 
supreme God doth nothing by himself which he can 
do by others.60

With this, we can see a fascinating connection between 
Newton’s alchemy and his anti-Trinitarianism. For, in 
the same manuscript, Newton goes on to say that “God 
& his son cannot be called one God upon account of 
their being consubstantial,” but only through a “unity 
of Dominion … the Son receiving all things from the 
Father, being subject to him, executing his will … & so 
is but one God with the Father as a king & his viceroy 
are but one king.”61 In other words, Christ, as God’s 
executive, directs the “active principles.” Thus, univer-
sal gravity, for Newton, demonstrates the omnipresence 
of God the Father; the alchemical agent in micromatter 
indicates continuing supervision of the world by God’s 
viceroy, the Christ. Newton’s alchemy, then, was his 
attempt to locate God’s hand in nature, and thus push 
back against what he saw as an increasingly mecha-
nized universe. Newton, it seems, found a way to link 
God to gravity through alchemy.

Newton preferred not to publicize his involvement in 
alchemy. A handful of his contemporaries did know 
about it though. A fascinating correspondence between 
Newton and Locke, for example, following the death of 
Boyle, reveals that the three men exchanged alchemical 
secrets and pledged each other to silence.62 As Newman 
observes, if Newton was a “magician,” then so were 
Boyle, Locke, and many other figures of the so-called 
“scientific revolution.” This should not surprise us for, 
to borrow a concept from Alfred North Whitehead, 
this was the “climate of opinion.” As Dobbs pointed 
out, alchemy—and the study of the natural world in 
general—held a special religious function for these 
thinkers, especially ones who were dissatisfied with the 
general state of the religious world. Indeed, Newton’s 
most concentrated work on alchemy and the scriptures 
occurred concurrently. In both alchemy and theology, 
Newton believed that a pure ancient doctrine had been 
corrupted in the course of its transmission through his-
tory. But he also believed that it could be recovered by 
intensive interpretative efforts devoted to a wide range 
of texts. His method for interpreting scriptural proph-
ecies, as we took note of earlier, could equally have 
described his approach to the alchemical writings.

Newton was certain that all of the prophets had written 
in “one & the same mystical language,” which was “as 
certain & definite in its signification as is the vulgar lan-
guage of any nation whatsoever.” He went on:

The Rule I have followed has been to compare the 
several mystical places of scripture where the same 
prophetical phrase or type is used & to fix such a 
signification to that phrase as agrees best with all the 
places.63

This process of understanding both alchemical and 
biblical text engendered an allegorical hermeneutic. 
Newton came to believe that the account of Creation 
presented in Genesis was an allegorical description of 
an alchemical process. In the mid-1670s, Newton copied 
a manuscript note which begins:

It may seem an admirable & new paradox yt Alchemy 
should have concurrence wth Antiquity and Theology; 
ye one seeming merely humane & ye other divine; 
& yet Moses, yt ancient Theologue describing and 
expressing ye most wonderful Architecture of this 
great world tells us yt ye spirit of God moved up ye 
waters wth was an indigested chaos, or mass created 
before by God.64

Out of this chaos, “God’s great Alchemy” created the 
order of the world, manipulating matter by means of 
the spiritus as the alchemist tried to do in the laboratory. 
The alchemist’s work was thus analogous to the divine 
activity at the Creation: both achieved their effects 
through the manipulation of the subtle vegetative spirit. 
As Newton explained in a notebook from the 1680s:

[J]ust as the world was created from dark Chaos 
through the bringing forth of the light and through 
the separation of the aery firmament and of the waters 
from the earth, so our work begins forth the beginning 
out of black chaos and its first matter through the 
separation of the elements and the illumination of 
matter.65

Newton’s research in alchemy and theology were 
thus simultaneous and interconnected. In both cases, 
Newton was engaged in a process of textual interpre-
tation, devoted to uncovering the secret truth that had 
been distorted and concealed by intentional obfuscation.

The Recovery of the Ancients
What is most important here for our purposes is that, as 
Dobbs observed, “Newton’s intellectual development 
is best understood as a product of the late Renaissance, 
a time when the revival of antiquity had conditioned 
the thinkers of Western Europe to look backward for 
Truth.”66 While he was working out his alchemy and 
composing his rules for the interpretation of biblical 
prophecy and for the understanding of nature, Newton 
had also immersed himself in the study of comparative 
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mythology and the origins of religious idolatry, which 
had become an increasingly popular genre of seven-
teenth-century historiography. 

We know, for instance, that Newton owned, read, and 
annotated the universal histories of Walter Raleigh 
(1552–1618), Samuel Bochart (1559–1667), Gerardus 
Joannes Vossius (1577–1649), John Marsham (1602–
1685), Robert Morden (1650–1703), Anton van Dale 
(1638–1708), and others, all of whom dealt with the 
“history” of religious idolatry through an examina-
tion of Jewish, Christian, and pagan sources. Such 
histories were attempts to justify the ways of God to 
humankind by disclosing the providential order in an 
otherwise postlapsarian world. Perhaps most important 
for Newton was Vossius’s De theologia gentili, et physio-
logia Christiana, sive, De origine ac progressu idololatriæ: ad 
veterum gesta, ac rerum naturam, reductæ: de que naturæ 
mirandis, quibus homo adducitur ad Deum (1641), which 
was one of the first books to examine the theology of 
non-Christian religions from a historical perspective. 
As one of Holland’s leading humanists, who was also 
the son of a Reformed minister and himself a minister, 
Vossius believed that “true religion” required both true 
knowledge and true worship of the true God. Although 
pagan religion and idolatry are false, their object were 
ultimately correct. For Vossius, even false religion may 
have a divine origin since God reveals himself not only 
in scripture but also in nature and history.67

Newton took the material found in Vossius and others 
and composed, sometime in the mid-1680s, perhaps 
one of his most puzzling manuscripts, Theologiæ Gentilis 
Origines Philosophicæ, or “The Philosophical Origins of 
Gentile Theology.”68 But as Westfall rightly points out, 
the Origines was the “most important theological work” 
Newton ever produced. Here Newton offered a history 
of the gradual corruption of an original, pristine, and 
true religion. He traced true religion back to the bibli-
cal Noah and his family. According to Newton, this 
Noachide religion survived in the Temple at Jerusalem 
and, to some extent, in pagan temples, especially those 
of the Roman cult of Vesta, the goddess of the hearth.

Newton also believed that these adherents of true, 
primitive religion had acknowledged the heliocentric 
cosmos in the architecture of their temples or prytanæa, 
which were constructed around central fires that repre-
sented the sun. As Newton wrote,

… one design of ye first institution of ye true religion 
to propose to mankind by ye frame of ye ancient 
Temples, the study of the frame world as the true 
Temple of ye great God they worshipped. And thence 
it was yt ye Priests anciently were above other men 
well skilled in ye knowledge of ye true frame of 
Nature & accounted it a great part of their Theology.69

Thus the original, pristine monotheistic religion 
included the study of nature. The ancient priests, such 
as the Persian magi and the Chaldeans of Babylon, were 
at once astronomers and theologians. This expression of 
belief in a prisca theologia pervaded Newton’s theologi-
cal writings. 

But this primitive religion and its knowledge of the nat-
ural world was lost over time with the rise of idolatry, 
for just as Judaism had been corrupted after the time 
of the prophets, so Christianity had been led astray by 
proponents of the doctrine of the Trinity. Yet Newton 
also believed that God periodically brought about ref-
ormations that restored primitive religion, and the two 
most notable figures he cites are Moses and Christ. 
Thus, like other Protestant universal histories, Newton 
argued that men had discarded an absolute faith in God 
for a “veneration” of secondary effects, thereby confus-
ing form and content, the kernel and the husk. 

Perhaps most importantly, Newton also proposed a 
way to recover the pristine religion of Noah. Newton, 
in short, called on a divinely sanctioned natural phi-
losophy to return humanity to a prelapsarian Paradise. 
Indeed, Newton considered the notion that he himself 
might be part of “a remnant, a few scattered persons 
which God hath chosen,” who “can set themselves 
sincerely & earnestly to search after truth.”70 It was 
this “remnant” who preserved or were able to recover 
ancient natural philosophy and true religion with 
the kind of dedication and commitment that Newton 
himself had given to science, theology, and history. 
The discoveries made by Newton in natural philoso-
phy, then, were merely the rediscovery of the ancient 
revelations.

The Origines, therefore, is an apocalyptic narrative of 
decline that emphasized the crucial role science could 
play in overcoming corruption in religion and natural 
philosophy. In this sense, Newton had decentered the 
Bible, despite his dedication to biblical chronology and 
prophecy. There is no way, he wrote in Origines, “to 
come to ye knowledge of a Deity but by the frame of 
nature.” For as far back as Noah, the true system of the 
world was known through the study of nature, “so that 
anyone of keen mind, from any people, might gather 
the truth from it, and thus come to know God from his 
works.” After all, the trinitarians had corrupted the bib-
lical text, and thus undermined the earlier metaphor of 
“Two Books,” the book of nature and the book of God’s 
word. The true “frame of nature,” then, is made mani-
fest only through a painstaking program of inductive 
investigation of nature.

All of this also shows strong echoes of the Renaissance 
commonplace of the lost prisca sapientia, particularly the 
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Hermetic tradition. Indeed, according to Frank Manuel, 
Newton felt closer to the hermetic philosophical tradi-
tion than he did to the English mechanical philosophers 
of his own time.71 In the fifteenth century, Marsilio 
Ficino (1433–1499), a central figure in Renaissance 
humanism, worked for the Medicis, the powerful royal 
and banking family of Florence, translating new works 
of Plato that had recently been discovered. Around 
1463, a new set of documents was recovered from a 
Macedonian monastery. These came to be known as the 
Corpus Hermeticum, purported to be the ancient writings 
of Hermes Trismegistus, an Egyptian sage who was 
admired by some of the early Church Fathers, includ-
ing Athenagoras, Clement of Alexandria, Tertullian, 
Lactantius, and Eusebius.72 However, it was later dem-
onstrated by Isaac Casubon (1559–1614) that these texts 
were actually from the fourth century CE, written by 
several authors, and from a number of different theo-
logical perspectives.73

Immensely rich in content, there are only a hand-
ful of features of the Hermetic tradition that we can 
note. Ficino’s foreward to his translation of the Corpus 
became commonplace. Combing aspects of Neoplatonic 
and late antique Christian thought, Ficino argued that 
Hermes was “the father of all theology.” “There arose,” 
he wrote, “a single, internally consistent, primal theol-
ogy (prisca theologia).”74 A similar interpretation was 
made by Giovanni Pico della Mirandola (1463–1494), 
another central figure of Renaissance humanism. To 
be sure, Pico’s ideas were not solely derived from 
Hermeticism, but his debt to it is revealed in that in his 
“nine hundred theses” on philosophical, Cabalistic, and 
theological conclusions, ten are directly drawn from 
several works of the Corpus.75 Central to both Ficino and 
Pico’s interpretation of the Corpus is that they believed 
that there was 

a fundamental agreement among the various 
traditions of intellectual history, which included the 
Greek philosophy of Plato and Aristotle, the Judeo-
Christian tradition of the Bible and its theological 
interpretation in the works of Thomas Aquinas, and 
the esoteric traditions of the Cabala, Hermeticism, 
and Arab philosophy.76

The popularity of the Corpus continued into the next 
century. While none of these traditions, however, were 
uniquely or even primarily “Hermetic,” they gained 
authority by virtue of their connection with the primary 
values expressed in the vestiges of the Hermetic tradi-
tion. Both Jacques Lefèvre d’Étaples (1455–1536) and 
Philip Melanchthon (1497–1560), one a professor of the 
Genevan reformer John Calvin (1509–1564), the other a 
close colleague of Martin Luther (1483–1546), offered 
distinct interpretations of the Corpus. The physician, 

natural philosopher, and alchemist Paracelsus (1493–
1541) was also part of this broader background. His 
work illustrates the importance of the Pythagorean 
or Neoplatonic worldview that had revitalized the 
Hermetic tradition. This Neoplatonic approach to the 
world continued to endure as an important element 
within “modern” science throughout the seventeenth 
century. Newton, for example, was deeply involved 
with the study of Paracelsan alchemy.77 

Newton, of course, was not alone among his contem-
poraries who appealed to the prisca tradition.78 But it 
is only with his theological and chronological writ-
ings that we can now see how Newton regarded his 
natural philosophy as an integral part of a radical and 
comprehensive recovery of the true ancient religion. 
This apparently eccentric idea, and its significance for 
Newton’s approach to mechanics, can be shown in his 
drafts for the additional corollaries that he wrote around 
1694 for a projected second edition of the Principia. 
This material was intended to support the philosophi-
cal assertions on which the Principia’s demonstrations 
rest. Ultimately, however, most of it remained unpub-
lished. Nevertheless, it is clear that Newton regarded 
such ideas as an essential justification for his system of 
mechanics, together with its theories of matter, space, 
and gravitation.

These drafts have become known by Newtonian schol-
ars as the “classical” Scholia, for they drew heavily 
upon the thoughts of Greco-Roman philosophers. A let-
ter from Swiss mathematician Nicolas Fatio de Duillier 
(1664–1753) to Dutch physicist Christiaan Huygens 
(1629–1695) in 1691 provides a clear public statement of 
Newton’s interests in the prisca sapientia of the ancients. 
Fatio, who had been chosen by Newton to prepare a 
second edition of the Principia, informed Huygens that 
Newton believed he had discovered quite clearly that 
the ancients, like Pythagoras, Plato, and others, had 
already discovered the true “system of the world,” 
including his own inverse-square law.79 Likewise, after 
visiting Newton at Cambridge in 1694, the Scottish 
mathematician David Gregory (1659–1708) reported 
that Newton 

spread himself in exhibiting the agreement of this 
philosophy with that of the ancients, and principally 
with that of Thales. The philosophy of Epicurus and 
Lucretius is true and old, but was wrongly interpreted 
by the ancients as atheism …80 

Gregory went on to note that 
He [Newton] has written a tract on the origin of the 
Gentiles. Religion is the same at all times, but that 
which was received pure by Noah and the first men, 
the Nations corrupted by their own inventions; Moses 
initiated a reformation but retained the different 
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things of the Egyptians (it was the Egyptians who 
most of all corrupted religion with superstition) and 
from them it spread to other Gentiles. Christ reformed 
the religion of Moses.81

We should also note that when Gregory published his 
own The Elements of Astronomy, Physical and Geometrical 
in 1702, he included Newton’s ideas on the antiquity of 
the theory of gravitation in its Preface.82

Many of Newton’s own revised manuscripts survive. In 
the draft Scholium of Proposition VI, Newton includes 
an extensive discussion of Lucretius and his contribu-
tion to gravitation theory:

Even the ancients were aware that all bodies which 
are round about the Earth, air and fire as well as the 
rest, have gravity towards the Earth, and that their 
gravity is proportional to the quantity of the matter 
of which they consists. Lucretius this argues in proof 
of the void …83

Further, in the draft Scholium of Proposition VIII, 
Newton asserted that Pythagoras had known the 
inverse-square law theory. He argued that Pythagoras 
had discovered by experiment the inverse-square 
relationship in the vibrations of strings. From this dis-
covery, he said, Pythagoras went on to apply the same 
principle to the heavens:

… and consequently by comparing those weights 
with the weights of the planets, and the lengths 
of the strings with the distances of the planets, he 
[Pythagoras] understood by means of the harmony of 
the heavens that the weights of the planets towards 
the Sun were reciprocally as the squares of their 
distances from the Sun …84

In his reading of the ancients, Newton sees them as 
ascribing the cause of gravity to God, the “Deity.” In 
the draft for the Scholium of Proposition IX, Newton 
empathically draws from Marcobius, Cicero, Virgil, 
Porphyry, and Orpheus. “So far I have expounded the 
properties of gravity,” he wrote,

… Its cause I by no means recount. Yet I shall say 
what the ancients thought about this subject. Thales 
regarded all bodies as animate … He held the sun and 
Planets for Gods. And in the same sense Pythagoras 
… said that the sun was the prison of Zeus … And 
to the mystical philosophers Pan was the supreme 
divinity inspiring this world with harmonic ratio like a 
musical instrument and handling it with modulation, 
according to the saying of Orpheus “striking the 
harmony of the world in playful song.” Thence they 
named harmony God and soul the world composed 
of harmonic numbers … From this, it seems, arose the 
opinion of the Peripatetics concerning Intelligences 
moving solid globes. But the souls of the sun and of 
all the Planets the more ancient philosophers held for 
one and the same divinity exercising its powers in all 
bodies whatsoever …85
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The above citations reveal a remarkable proposition: 
the more ancient the philosophy, the closer it was to the 
true natural philosophy. Although these were drafted 
and unpublished portions of Newton’s thoughts, the 
same basic thesis of the prisca sapientia and prisca theo-
logia can be found in both the General Scholium of the 
1703 Principia and the concluding pages of his 1704 
Opticks. So published or not, Newton argued that his 
mathematics represents a recovery of the true natural 
philosophy of the ancient prisca tradition.

This belief in restoring both religion and natural phi-
losophy to its original, pristine nature was Newton’s 
attempt at a “dual-reformation.” Newton’s goal, his 
entire scientific project, was therefore an attempt to 
“revive” or perhaps restore the Ur-religion of the 
Noachides. This connection between natural philoso-
phy and an original, pristine theology, moreover, is 
found in the “handmaiden” philosophy of the Church 
Fathers, in which the Greek classical past was put to 
the service of theology—the queen of the sciences. 
Thus there is definite continuity between the supposed 
“modern” Newton and an ancient Christian tradition. 

Conclusion
Newton’s religion, alchemy, hermeticism, and natural 
philosophy were tributaries that flowed and coalesced 
into a remarkable project: deciphering God’s will and 
actions in the universe. He attempted to achieve this by 
calling for a reformation not only in current discussions 
of natural philosophy, but in theology as well. Thus it 
seems clear that if Newton had not had the theologi-
cal conceptions that he did, his scientific achievements 
would have turned out to be strikingly different. This 
observation raises serious questions about our under-
standing of so-called “conflicts” between religion and 
science. The new mechanical philosophy that emerged 
in the eighteenth century was not atheistic. For Newton, 
a mechanistic world was imbued with the presence of 
God.

But among Newton’s disciples, the immediate pres-
ence and activity of God in nature gradually eroded. 
The concept of force was ultimately secularized, and 
came to be regarded as inherent in matter. Eventually, 
natural philosophers came to apply this modified mech-
anistic explanation to principles of light, magnetism, 
electricity—even biology. Matter was “brute,” autono-
mous, and self-sufficient. Newton’s notion of “active 
principles” was absorbed into a materialistic philoso-
phy: the very kind that he intended to refute in his 
published and unpublished writings. Ironically, it was 
this materialistic philosophy that came to be known as 
the “Newtonian” worldview.86
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Interestingly, the popularization of the “Newtonian” 
worldview was not primarily the work of scientists. 
Hubert Butterfield recognized this new “habit of mind,” 
and in his The Origins of Modern Science (1958) argued 
that the transmission of the scientific movement of the 
eighteenth century into a comprehensive materialistic 
philosophy was largely achieved by literary men, who 
“invented and exploited a whole technique of populari-
sation.”87 This observation, moreover, leads Butterfield 
to conclude that “the great movement of the eighteenth 
century was a literary one—it was not the new discov-
eries of science in that epoch but, rather, the French 
philosophe movement that decided the next turn in the 
story and determined the course Western civilization 
was to take.”88 Gay also recognized Voltaire’s desire 
to have “Newton’s physics without Newton’s God,”89 
and thus it was not science per se that was absorbed so 
much as a “new thinking cap,” a new view of life and 
the universe. As we have seen, this continues to be the 
case with modern popularizers of Newton.

Therefore, how odd it is that what came to be called 
the “Newtonian” worldview was so antithetical to 
everything Newton himself believed in. Newton’s nat-
ural philosophy grew out of his desire to explain how 
God acts in his creation. In the end, however, the real 
Newton was defied and was replaced with the deified 
Newton. Thus a very different, and far more complex, 
view of the relationship between science and religion 
can be obtained simply by looking more closely at the 
kind of scientific work done in the eighteenth century. 
And yet the story is still more complicated, for while 
he sought to show the harmony between science and 
religion, Newton had sacrificed core Christian beliefs. 
His gift to Christians lies chiefly in his determined, all-
encompassing effort to ascertain God’s will and action 
in creation; but his rejection of Christian tradition and 
his embrace of what amounts to an incipient—and, 
doubtless, crude—form of biblical higher criticism, also 
serves as a cautionary tale.	 
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Reformed Theology and 
Evolutionary Theory: 
A Critical Review
Jitse M. van der Meer and Koert van Bekkum

Gijsbert van den Brink, Reformed Theology and Evolutionary Theory (Grand Rapids, MI: 
Eerdmans, 2020). 328 pages. Paperback; $39.99. ISBN: 9780802874429.

Whatever the natural sciences can really demonstrate
to be true of physical nature, we must show to be capable
of reconciliation with our Scriptures; and whatever they

assert in their treatises which is contrary to these Scriptures
of ours, that is to Catholic faith, we must either prove it
as well as we can to be entirely false, or at all events we
must, without the smallest hesitation, believe it to be so.

Augustine, De Genesi ad litteram, I.21.41

“This is a book for Christians who want to make up their mind on evolutionary theory, as 
well as for non-Christians who consider the faith but are convinced of evolution” (p. 1). 
Six major challenges to Christian theology are discussed with excursions into Reformed 
theology when appropriate. The verdict is that they can be met in ways true to the Gospel. 
There have been a few books dealing with this question from the perspective of a particular 
theological tradition. This is the first one that does so for Reformed theology. The book is 
very well organized; the arguments are clear and accessible to the general reader. A must 
read for theologians, biologists, and anyone interested. Strongly recommended. 

The first three chapters set the stage. 
Chapter 1 introduces Reformed the-
ology as a unity in diversity: with 

the help of Wittgenstein’s metaphor of 
family resemblances, Reformed theology is 
understood as a range of confessions, denom-
inations, and theological accents reflecting a 
particular stance characterized by a catholic 
Christian perspective. Some of its features 
are challenging and others helpful in com-
ing to terms with evolutionary theory. As a 
stance, Reformed theology tends to intensify 
the following catholic affirmations in rela-
tion to evolution. It underlines the meaning 
of scripture as a whole in the interpretation 
of the Bible (tota Scriptura). It stresses the 
openness to correction (semper reformanda). 
It cherishes the world in which we find 
ourselves, for it is the work of the Creator 
as expressed in the “two book” metaphor 

of the Belgic Confession written by Guy de 
Brès. In this chapter, van den Brink opposes 
Karl Barth’s interpretation of this metaphor 
and correctly underlines the open attitude 
the Reformed tradition has historically had 
toward science. Yet, he could have admit-
ted that, although the Reformers granted the 
idea of a natural knowledge of God in their 
use of the images of spectacles (Calvin Insti-
tutes I.vi.1) and books (de Brès) of nature and 
scripture, they were critical of nature as an 
independent source for this knowledge. 

Chapter 2 is devoted to avoiding misunder-
standings by defining the relevant scientific 
concepts. Overall this is very successful 
with one exception. “Gradualism” (p. 36) 
is used to refer to the fact that fossils are 
found in a sequence of increasing complex-
ity (pp. 54–55) apart from any interpretation 
(p. 36). But “gradualism” is also used to 
describe a central concept in the history of 
evolutionary thought (pp. 37–40). More con-
fusion is created because “gradualism” is a 
current interpretation of biological evolution 
as a process, and the author uses gradualism 
with that meaning as well (p.  99). Finally, 
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“complexity” is open to multiple interpretations. There 
is genomic complexity, functional complexity, and 
structural complexity, to mention a few. Why not use 
“sequentiality” to refer to the fossil record? Further, he 
introduces the three levels in evolutionary theory distin-
guished by Fowler and Kuebler1—deep time, common 
descent, and natural selection by random mutation—
surveys their theological implications, using them to 
organize chapters 4–8 accordingly. 

Chapter 3 addresses the relation of evolutionary theory 
and scripture interpretation. The view that biblical state-
ments about the physical world correspond to scientific 
facts (concordism) is rejected. It distorts the interpreta-
tion of both nature and scripture. Moreover, concordists 
must invent new harmonizations with scripture when-
ever scientists discover new facts. This is self-defeating. 
The author’s alternative is perspectivism, “the her-
meneutical view that when the Bible is interpreted, its 
theological content should be distinguished from the 
world picture within which this content is embedded” 
(p. 81). He distinguishes biblical, theological, and scien-
tific perspectives. Theological content is rooted in the 
history of events—an overarching theme in scripture 
clearly affirmed by the author. The distinction between 
theological content of the Bible and the world picture in 
which this content is embedded appears to be a refer-
ence to divine accommodation. But, the author explains, 
the principle of accommodation is not without problems. 
For instance, how does one decide that the story of cre-
ation, fall, and redemption is due to divine revelation 
rather than human imagination? How does one deter-
mine what in the story belongs to the theological content 
rather than to the world picture? The author argues that 
these two cannot be cleanly separated. But theological 
content can be identified by the fact that it belongs to the 
narrative focus of scripture. To explain how to handle 
apparent conflict between science and scripture, van der 
Brink appeals to G. C. Berkouwer:  “Certain results of 
science, be it natural science or historical research, can 
provide the occasion for understanding various aspects 
of scripture in a different way than before” (p. 94). That 
is, as (alleged) data of science can be reconsidered in the 
light of scripture, so can established interpretations of 
scripture be reconsidered in the light of science for the 
theological meaning of the Bible cannot contradict what 
we know from the sciences.

The author does not go further into detail about 
Berkouwer’s hermeneutical principle. This is unfortu-
nate because it is commonly applied when extra-biblical 
sources are used in exegesis. It is thus important in describ-
ing the relation between science and the interpretation of 
scripture. Berkouwer’s hermeneutical principle quoted 
above is not specifically Reformed. Yet, Berkouwer’s 
quote finds its background in the theological discussions 
surrounding the (in)famous so-called snake trial of the 
Reformed Churches in the Netherlands in 1926, which 
also related to creation and evolution. In particular, the 
term “occasion” was meant to safeguard the sola scriptura 

of the Reformation. Later reflections on this principle 
underlined that the exegetical, historical, and theologi-
cal debate regarding biblical texts ought to be open to 
weighing all the available data and the diverse methods 
from a specific perspective by asking to what extent they 
help in understanding scripture.2 

Accordingly, two important theological remarks are to 
be made with respect to the use of the above-mentioned 
principle: (1) To respect the authority of scripture, any 
(new) interpretation of scripture has to be justified on 
scriptural grounds, and (2) Science must also provide 
its own justification, because God has created a world of 
material things, and therefore, this materiality needs to 
be respected and this respect consists in submitting our 
understanding of nature to the things God has created. 
These rules help avoid imposing science on scripture 
and vice versa, or accepting conflict between scripture 
and science. Van den Brink seems to be willing to follow 
these principles (p. 176). By not making them explicit, 
however, his analysis runs the risk of primarily being 
concerned with safeguarding the theological meaning of 
scripture.

The remainder of the book addresses the theologi-
cal implications of animal suffering (chap. 4), common 
descent (chaps. 5, 6), and random variation and natural 
selection (chaps. 7–8), all in the context of the three levels 
of evolutionary theory. 

Theological Responses to 
Animal Suffering
Chapter 4 reviews theological responses to animal suf-
fering. Before addressing them, two preliminaries are 
covered: what scripture says about animals (God glories 
in creating predators and in providing prey for them) 
and whether animals can suffer (likely). Next the author 
turns to the main reasons why people think animals suf-
fer: human sin, God’s plan, and demonic agency. These 
responses predate Darwin and did not change after the 
emergence of the theory of evolution. Therefore, the the-
ory of evolution did not introduce these problems. But 
the discovery of animal suffering before the existence of 
humans did provide an occasion to reconsider the notion 
that human sin caused a cosmic fall. 

The author applies the principle of using the results of 
science as an occasion for a reinterpretation of scripture 
in the light of scripture as a whole in his rejection of the 
cosmic fall interpretation. That leaves two responses. 
The second one focuses on how a good God can create 
suffering. As for demonic involvement in animal suf-
fering, representatives including C. S. Lewis, Michael 
Lloyd, Alvin Plantinga, Thomas Torrance, Neil Messer, 
and Nicola Hoggard Creegan are discussed in some 
detail as this view is not well known. The pros and 
cons of demonic agency are clearly explained. Van den 
Brink concludes that “as tiny and sinful human beings 
we are not in a position to evaluate what sorts of evils 
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God may or may not permit” (p. 134). In this, the author 
rightly emphasizes that we can only reflect on this issue 
as fallen human beings. As Job did not know why he 
was suffering, so we do not know why animals are suf-
fering. Christians trust that God has good reasons to 
include animal suffering in his plan. It is to be noted that 
Jon Garvey recently also pointed to the fact that prior to 
the Reformation, most Christian writers understood the 
inherent wildness of the world (including predation) as 
part of God’s glorious and good creation.3 

Theological Implications of 
Common Descent
Chapter 5 discusses how to understand human dignity 
and the image of God if they were created through evo-
lution. Historically, human dignity was emphasized by 
inflating the status of Adam and Eve. This strategy aimed 
at stressing the height of the Fall, the blameworthiness 
of the first couple, and the boundless grace of God. But 
it surpassed what the text warranted. Evolutionary cre-
ation affects this approach. Animal ancestry downgrades 
human dignity, thereby diminishing the Fall. But it does 
so only if human dignity and the image of God are defined 
in terms of characteristics unique to humans, as has been 
traditionally done. Human uniqueness was questioned 
when its defining characteristics were found in animals, 
and this diminished human dignity. The author avoids 
this outcome by grounding human uniqueness not in 
their evolved attributes, but in the calling of God to be 
his representatives. This view of the image of God con-
curs with other recent reflections on the imago Dei, for 
instance that by John Kilner.4 This does not exclude the 
existence of uniquely human attributes. Only humans 
are religious as the author affirms and only humans 
are concerned for the good which is what defines moral 
behavior (chap. 8). We add recently discovered unique 
attributes, including genes required for human brain 
development and joint attention behavior.5 Thus, animal 
ancestry does not need to downgrade human unique-
ness. But unique characteristics no longer constitute the 
image of God. Further, animal ancestry raises the ques-
tion discussed in the next chapter, whether humans can 
be blamed for behaviors inherited from animal ancestors. 

Chapter 6 prepares this discussion by introducing the 
five exegetical approaches to Genesis 2–3 distinguished 
by Denis Alexander. The aim is to test whether common 
descent can be compatible with the historicity of Adam 
and the Fall as well as with death as punishment, origi-
nal sin, and the need for salvation.6 The “prehistorical” 
and the “protohistorical” readings of the biblical chap-
ters are thought to “remain faithful to the historical and 
covenantal character of Reformed theology, while doing 
justice to the scientific data on human origins” (p. 166). 
These are incorporated into a hypothetical narrative 
that associates the events involving Adam and Eve and 
those represented by them with the Upper Paleolithic 
Revolution, roughly 45,000 years ago, when archaeologi-

cal evidence of full personhood was thought to appear 
at the time of writing. But the story of Genesis 2–3 is set 
in the Neolithic farming culture of the Middle East of 
10,000 years ago. The author speculates that the time gap 
may have been bridged by revelation, prophetic divina-
tion, or critical adoption of older ancient Near Eastern 
materials put to text much later. He observes further 
that since anatomically modern humans (AMHs) first 
appeared 200,000 years ago, Adam and Eve are not the 
first AMHs and may have been created from AMHs. 

In van den Brink’s own opinion, this reconstruction of 
early human history suits the Reformed principle of 
using the results of science as an occasion for a reinter-
pretation of scripture. Such usage is as uncontroversial as 
the use of ancient Near Eastern records in biblical exege-
sis. Therefore, it cannot be viewed as a concordistic way 
of imposing “any (purported) scientific discoveries on 
the text” (p. 179). At this point, however, the above-men-
tioned criteria added to van den Brink’s principle turn 
out to be helpful in evaluating whether this is indeed the 
case.

First, it is to be noted that the reconstruction of early 
human history under discussion combines important 
theological dimensions with available scientific data. 
Therefore, as such, the reconstruction is not justified by 
science itself and has to be understood as a theological 
model. Accordingly, the question is: Does this use of 
scientific data in the interpretation of scripture suit the 
criteria for this use and can the result be justified on 
scriptural grounds? Here, two problems occur.

1.  Biblical scholars generally agree that nonbiblical 
data can be used in the interpretation of a text only if 
there is some overlap in the chronological horizons of 
both the text and the historical data or the availability of 
its information. Yet, that is not the case here: neither gen-
eral historical knowledge nor the Bible contains data that 
can be used to create a convincing channel of transmis-
sion from the supposed events in the Neolithic period to 
the composition of the biblical story in the Late Bronze or 
Iron Ages. Accordingly, from the perspective of scholarly 
exegesis, it is simply unjustified to create such a connec-
tion. The only way to escape this objection is to state that 
the biblical story is the product of immediate divine rev-
elation or prophetic divination. But that would be highly 
speculative, for the text does not contain any indication 
in that direction and none of the interpretations used by 
van den Brink explains the text in this way.

2. Another problem is the portrait of Adam and Eve in 
the biblical story. Van den Brink rightly highlights their 
symbolic and representational nature. Thinking of them 
as a group is not against the text. Yet, it is an enormous 
step to identify the concrete people of the story—human 
beings with bodies, a character, and emotions; who act, 
talk, and make choices; who also function as the head 
of the ancient Near Eastern kinship group “humanity”—
with the abstract hypothetical group of the species of 
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hominids as reconstructed by science. Even when one 
agrees with van den Brink that, although both catego-
ries, each in its own way, refer to the past and therefore 
might in some way or another be related, in the end, the 
types of information are too different in nature to be con-
nected. As a result, the hypothesis offered by van den 
Brink is concordistic, contrary to what he claims. Some 
further reflections on the nature of scientific reconstruc-
tions and history would have been more helpful. In line 
with van den Brink’s methodology in chapter 3, a per-
spectivist approach needs to highlight the limited nature 
of the evidence from scripture, nature, and history. 
Accordingly, it would be better to conclude that from a 
systematic-theological point of view, science, Christian 
doctrine, and biblical exegesis are not incompatible with 
one another, but that, in this case, we simply do not have 
enough information available to offer a unifying histori-
cal narrative.

More convincing are the author’s more-conceptual reflec-
tions regarding the relation between common ancestry 
and the Fall. He maintains a historical fall as an account of 
why humans sin. The alternative—that we inherited sin-
ful tendencies from animal ancestors—destroys human 
accountability and, with that, the need for redemption. 
The author proposes a re-contextualized Fall that is 
compatible with common ancestry. Humans and their 
ancestors arose as a group. God equipped AMHs with 
self-awareness and free will so that they could be held 
morally accountable after being called to be God’s image. 
But since God had not yet given the law, the behaviors 
inherited from animal ancestors were not yet counted 
as sin. This allows the author to interpret original righ-
teousness and holiness as innocence, because without 
law they could not know what sin was. The assumption 
is that God gave a law in some form—at the least, cre-
ated in the heart (chap. 8)—and that free will included 
the ability to resist the behaviors inherited from animal 
ancestors. God’s call to be God’s image may have gone 
to a couple representing the group. They may have been 
the first to act in willful disobedience, which was then 
imputed to all those they represented. Or perhaps all 
of them committed the first disobedience, with the first 
couple functioning to describe this type of human being. 
Here again, however, problems would arise. The more 
concrete the hypothetical historical narrative becomes, 
the harder it will be to construct a straightforward con-
nection with the biblical narrative. For instance, it is 
hard to see how the evolution of deception, theft, sex-
ual promiscuity, and violence against fellow humans in 
the hypothetical historical narrative could connect with 
the spiritual evil symbolized by the snake. The author 
refrains from making his hypothetical narrative more 
concrete.

Common ancestry is often taken to threaten the need for 
redemption. The author promotes a prelapsarian view. 
That is, from eternity, God planned an evolutionary cre-
ation and the vicarious death of God the Son. This view 
implies among others that redemption is part of creation. 

Specifically, the salvation of humankind is part of its 
creation which is still unfolding. Common descent does 
not rule out that redemption is in God’s plan of creation, 
that we are fallen, and that we are responsible for our 
fallen state. Thus the author sees no threat to the need 
for redemption. 

Theological Implications of Random 
Variation and Natural Selection
Assuming that evolution is true, chapter 7 asks whether 
random processes fall under divine sovereignty and 
providence. Are there theological implications of 
random variation and natural selection for divine provi-
dence? It is especially important to distinguish fact and 
interpretation, the author warns, because the interpre-
tation of randomness has been shaped by world views. 
For instance, some argue that since variation is random, 
it clashes with divine guidance. But this follows only if 
randomness is interpreted as a metaphysical or religious 
category. It does not follow if one acknowledges that 
God gave creatures relative autonomy to act. Random 
processes are created and, therefore, under God’s power. 
Compatibility is gained by distinguishing between 
divine (primary) and creaturely (secondary) causation. 
Thus, properly distinguished, randomness and divine 
guidance are compatible because they belong in different 
categories. 

Others argue that since the variation required for evo-
lution is random, no divine guidance is needed in 
explanation. The author responds that this does not 
entail that divine guidance is false. One must distinguish 
between the technical meaning of randomness in evo-
lutionary theory (not guided by environment) and its 
metaphysical interpretation (not guided by God). The 
former does not entail the latter. Thus random mutation 
and divine providence are logically compatible. This is 
an astute solution to the problem, in line with the dis-
tinction between first and secondary agencies in classical 
theology. 

Finally, the author proposes that randomness can be con-
sidered consonant with divine providence. His example 
is evolutionary convergence, that is, the tendency of 
organisms with different evolutionary histories to have 
the same solution to particular problems. Take the prob-
lem of detecting prey. Squid, jellyfish, and humans have 
the so-called camera eye that allows perception in three 
dimensions. This has been explained in terms of a com-
bination of law-like and random behavior. It makes the 
point that randomness is integral to the order of nature 
as created by God. God is certainly able to guide ran-
dom processes, because he has created them. Van den 
Brink concludes that the theory of evolution is not only 
compatible with, but also consonant with the existence 
of a God who knows and controls random processes. 
We wish the author had made the providence of God 
more concrete by mentioning the Holy Spirit as an agent 
immanent in creation. 
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Chapter 8 assesses the possible implications of Dar
winian evolution for views about social life, morality, 
and religion. Since there is no agreement on how to 
define religion, the author refers to religious experiences, 
practices, attitudes, et cetera, for the sake of argument. 
But for himself, he defines religion using the Christian 
doctrine of revelation. One of the implications is that 
humans have a natural capacity to know God and to dis-
cern good and evil because that is how they have been 
created. The introduction of this faith commitment is 
appropriate, because it operates on the same level as the 
faith commitment to naturalism. Thus the author affirms 
an objective and external source of religious knowledge 
expressed in God’s will. This includes moral knowledge. 

The author first reviews mistaken implications of evo-
lutionary theory that have moved Christians to reject 
it. These include the naturalistic fallacy and attempts 
to reduce human social and religious behavior to its 
biological basis driven by anti-religious ideology. The 
remainder of this chapter focuses on the cognitive sci-
ence of religion (CSR) because it is the current paradigm 
for natural explanations of religion. While current CSR is 
weak both theoretically and empirically, he proceeds on 
the assumption that those challenges will be overcome 
as follows. First, the classical Christian view of moral-
ity and religion is that Christians find their source in 
God’s revelation. Second, this view is discredited accord-
ing to many scientific critics of religion, because science 
explains morality and religion in terms of natural causes. 
Third, the author takes the critics’ argument to be that 
natural causes exclude supernatural ones. He neutralizes 
this argument by countering that God could have used 
natural means to bring about the capacities for morality 
and religiosity. Just as the causes involved in producing 
this text explain nothing about its content, similarly the 
causes involved in the evolution of morality and religion 
do not explain or explain away their content. Further, he 
takes the scientific critics of religion as rejecting revela-
tion as a source of moral and religious knowledge. This 
rejection, he concludes, is an implication of philosophical 
naturalism, not of science. 

More specifically, the author counters that atheists can-
not accept the reliability of scientific knowledge while 
rejecting that of moral and religious knowledge, if one 
accepts that both have evolved in natural ways. Logically, 
this is correct, but the premise is false. The reliability of 
science is achieved by trial and error. The history of sci-
ence reveals many incorrect explanations, as the author 
points out in chapter 2. This is what one would expect 
if the cognitive processes underlying the production of 
knowledge are the product of evolution. An evolution of 
cognitive processes by random variation would lead one 
to expect correct as well as incorrect scientific theories. 
However, this also applies to moral and religious knowl-
edge. If God uses random variation to create a diversity 
of moral and religious knowledge, does God not create 
the conditions for moral and religious relativism? One 
might counter that God may have used natural selection 

to create true moral and religious knowledge. But this 
would bind God to the way natural selection operates. 
What is selected depends on the selective forces and 
these vary randomly.

Chapter 9 concludes that 
although evolutionary theory does not leave un
affected our ways of thinking about the doctrine of 
scripture, the goodness of God, theological anthro-
pology, the history of redemption, divine providence, 
and the doctrine of revelation, there is no reason to 
think that these classical loci fall apart as soon as one 
starts to take evolutionary theory seriously. (p. 266) 

However, we must reject a hermeneutic of concordism as 
well as the cosmic fall and the notion that human history 
starts with Adam and Eve. As for other doctrines—
eschatology, miracles, Christology, pneumatology and 
ecclesiology—he argues that there is no need for fur-
ther adaptations. What about the doctrine of creation? It 
has not been mentioned, mainly because, from a theo-
logical perspective, it does not address how creatures 
evolved. It deals with more important issues, such as 
who the Creator is, why God created anything at all, that 
the Creator transcends the creation, and that the latter 
depends on the former. 

To conclude, this is a very well-informed volume that 
will be of immense help for anyone asking what conse-
quences evolutionary theory would have for one’s faith 
and theology. It is clear, comprehensive, and nuanced in 
its discussion of systematic-theological issues that might 
be affected by evolutionary theory.	 
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History of Science
CONVERSATIONS WITH GALILEO: A Fictional 
Dialogue Based on Biographical Facts by William R. 
Shea. London, UK: Watkins Media, 2019. xi + 115 pages, 
including notes and further reading. Hardcover; $14.95. 
ISBN: 9781786782496.
Have you ever wanted to engage in an extended con-
versation with a famous person whose work and 
historical milieu you have studied carefully for many 
years? William R. Shea, one of the world’s leading 
Galileo scholars, invites you to sit down, relax with a 
cup of coffee or a glass of wine, to engage in a conversa-
tion with Galileo. Conversations with Galileo: A Fictional 
Dialogue incorporates many of Galileo’s own words 
taken from his works or letters. This slim book will 
allow you to experience how such a dialogue may have 
transpired.

Shea, a Canadian historian, was Galileo Professor of 
the History of Science at the University of Padua, Italy 
from 2003–2012, the very university where Galileo once 
taught. He has authored many books about Galileo 
and the Scientific Revolution. The latest, co-authored 
with Mariano Artigas, are Galileo in Rome: The Rise and 
Fall of a Troublesome Genius (2003) and Galileo Observed: 
Science and the Politics of Belief (2006). Conversations 
with Galileo is part of a series of books published by 
Watkins Media Ltd., offering conversations with lumi-
naries such as JFK, Oscar Wilde, Casanova, Buddha, 
Charles Dickens and Isaac Newton.

First, a word about the format of Conversations with 
Galileo: A three-page introduction by Dava Sobel, author 
of Longitude (1995) and Galileo’s Daughter (1999), is fol-
lowed by a short (21-page) biography by Shea entitled 
“Galileo (1564–1642): His Life in Short.” Then we are 
offered 13 chapters dealing with a vast range of topics. 
Each chapter then begins with Shea posing a leading 
personal question. These questions cover what, I sus-
pect, most people would want to ask Galileo: questions 
about censorship, the earth as a planet, scientific fail-
ures, what do you take the Bible to say, relations with 
the Roman Catholic Church Congregation of the Holy 
Office, also known as the Roman Inquisition, and the 
Congregation of the Index, other church officials, and, 
perhaps a final question: what is your claim to fame? 
The Galileo I  remember: the rebel, the seat-of-the-
pants philosopher, the “heretic,” the defender of the 
Copernican world-picture, and the creator of a “science 
of motion” (appearing in the last chapter, “His Claim to 
Fame”) are all present.

So, what more would you want to ask? To me it was 
surprising to see what else Shea does in fact ask. There 
are conversations/chapters dealing with “Family 
Burdens,” “Wine, Women and Song,” “The Burdens of 
Teaching,” “Moonlighting,” “Mind your Horoscope,” 
“The Plague,” and “On Art and Literature.” This is a 

Galileo with a human face, with human foibles, jeal-
ousies, amorous interests, financial pressures and 
responsibilities, work-load issues, social conventions, 
concerns about the plague and social distancing, and 
literary interests. These are subjects which are usu-
ally hidden or absent in many accounts of Galileo’s 
exploits. For instance, we learn of Galileo the lutenist 
and of his musical family: his father Vincenzo, his 
brother Michelangelo (a court musician to the grand 
duke of Bavaria in Munich). We meet his children: his 
two daughters, Virginia and Livia, who both entered 
a convent, and his son Vincenzo who had no scientific 
interests. We also learn about Galileo’s life as a student. 
At seventeen, Galileo attended the University of Pisa to 
study medicine and “natural philosophy” (science in 
our parlance). He attended lectures for four and one-
half years without acquiring a degree (which was quite 
common at the time) but did develop his mathematical 
interests. These are only a few of the personal details in 
Galileo’s life which Shea explores in this book.
All in all, this is a delightful and inviting book, carefully 
constructed, written in an engaging style, and easy to 
read. Don’t let the poorly designed cover keep you from 
picking it up. This is a good read for anyone wanting to 
get a look behind the scenes and meet an illustrious nat-
ural philosopher as he lived his rich and complex life.
Reviewed by Arie Leegwater, Department of Chemistry and Biochemis-
try, Calvin University, Grand Rapids, MI 49456.

Origins
FINDING OURSELVES AFTER DARWIN: Conver-
sations on the Image of God, Original Sin, and the 
Problem of Evil by Stanley P. Rosenberg (general editor) 
and Michael Burdett, Michael Lloyd, and Benno van den 
Toren (associate editors). Grand Rapids, MI: Baker Aca-
demic, 2018. vii + 375 pages. Paperback; $34.00. ISBN: 
9780801098246. Kindle; $16.99. ISBN: 9781493406586. 
Finding Ourselves after Darwin responds to questions 
of how humanity defines itself and understands its 
primeval origins in a post-Darwinian world. It does 
so by offering a representative selection of Christian 
responses to questions about the image of God, origi-
nal sin, and the problem of evil raised at the interface 
of evolutionary science and Christian faith. This book 
grew out of the project “Evolution and Christian Faith” 
funded by BioLogos, and many contributors partici-
pated in several colloquia held at Oxford. 

Finding Ourselves after Darwin is thematically and struc-
turally coherent, unlike many similar edited volumes. 
Two introductory essays by general editor Stanley 
Rosenberg and associate editor Benno van den Toren 
introduce the truth-seeking and dialogue-modeling 
commitments of the book. Following these essays, the 
book is divided into three parts: (1) The Image of God 
and Evolution, (2) Original Sin and Evolution, and 
(3)  Evil and Evolution. Each part features five or six 



242 Perspectives on Science and Christian Faith

Book Reviews
contributors’ responses to issues raised in each topic. 
Associate editors Michel Burdett, Benno van den Toren, 
and Michael Lloyd each provide introductory and con-
clusory comments to one of the three parts, in which 
they identify the part’s driving questions and then sum-
marize and interact with the material.

Discussion in part 1, The Image of God and Evolution, 
centers on the ability of four conventional models of 
imaging (functional, structural, relational, dynamic) to 
withstand challenges posed by evolution. Defending 
the viability of these four models takes precedence over 
intermittent discussion of human uniqueness, origins, 
and telos. Wentzel van Huysteen’s introductory chap-
ter suggests that evolutionary insights help inform a 
robust understanding of the human capacity for imag-
ing. According to his “bottom-up” approach, the image 
of God emerged from nature through evolution; he 
believes we should take this into account when trying 
to understand the human person. 

Following van Huysteen, Mark Harris shares a version 
of the functional model of imaging, which locates the 
imago Dei in humanity’s role to be God’s representative 
rulers on the earth. Harris uses scripture well but only 
marginally engages evolutionary theory since, accord-
ing to him, it poses few challenges to the functional 
model of imaging. 

Next, Aku Visala offers a strong defense for the struc-
tural theory of imaging against challenges raised 
by evolutionary theory. Structural theories of imag-
ing often locate the image of God in uniquely human 
cognitive, moral, relational, and religious capacities; 
therefore, challenges to human uniqueness—such as 
claims that no clear dividing line exists between humans 
and animals—appear to threaten the viability of struc-
tural models of imaging. However, Visala shows that 
an appropriately modified version of the structural the-
ory withstands these challenges by requiring no such 
clear dividing line (instead, humans stand apart from 
animals in the unique degree to which they actualize 
certain capacities). Visala also suggests that animals 
can have nonhuman souls and that animals continue 
to evolve in their imaging capacity; consequently, the 
“image of God is as much about becoming as it is about 
being” (p. 77). Visala advocates for an emergent dualist 
approach to the soul, one which embraces evolutionary 
insights into the way our “perceptual, conceptual, and 
emotional systems work” while maintaining that the 
soul accounts for certain phenomena evolutionary that 
explanations cannot account for, such as the existence of 
the person, human dignity, and life after death (p. 71).

Then Jay Oord presents a relational-love model of 
imaging in which he suggests that “living a life of love” 
is the essence of imaging (p. 88) and that God invites 
nonhuman creatures to bear God’s image by imitating 
God’s love. 

Finally, Ted Peters offers a dynamic model of imag-
ing in which humans are still evolving into the imago 
Dei. According to this model, the imago Dei exists not 
in humanity’s past or present, but in humanity’s future 
and in the person of Christ. As such, it functions as a 
“divine call forward” to become increasingly Christ-
like (p. 96). Peters refrains from locating the imago Dei 
in humanity’s past because he believes humanity’s 
fallen state is “equiprimordial with our appearance in 
biological history” (p. 104) and that human nature was 
not fixed at some historical point but is retroactively 
determined by what humanity will be at the redemp-
tion. Unfortunately, Peters offers no clear definition of 
the imago Dei or explanation of its incompatibility with 
fallenness. 

All contributors in part 1 affirm human uniqueness 
although some affirm it only by way of degree. In his 
concluding comments, editor Michael Burdett encour-
ages readers to explore hybrid models, which allow 
them to affirm multifaceted understandings of imaging. 

Part 2, Original Sin and Evolution, addresses the ori-
gins, transmission, and universality of sin. Contributors 
disagree whether the origins of human sinfulness 
should be identified with an intentional, human deci-
sion to turn away from God at a particular time in 
history (C. John Collins, Andrew Pinsent, and Gijsbert 
van den Brink) or with the inevitable realization of 
innate tendencies for aggression and self-assertion 
inherited from prehuman ancestors (Christopher Hays). 
Some contributors present science-compatible Fall nar-
ratives. For example, Collins proposes a “federal head” 
model in which two representative humans intention-
ally turned away from God at the headwaters of human 
history, bearing consequences for all humans. Hays, 
on the other hand, regards the historic placement of 
the first sin irrelevant since it was not responsible for 
subsequent sins. According to Hays, we can affirm the 
universality of sin and human culpability for sin with-
out an originating sin. 

McCoy’s chapter cautions against misusing Irenaeus’s 
theology to support theologies that dismiss a traditional 
Fall, which he argues is necessary to Irenaean thought. 
McCoy’s chapter is insightful, but unless the reader is 
familiar with the external discussion McCoy is respond-
ing to, the chapter appears somewhat tangential to 
part 2’s driving questions. 

Contributors affirm the universality of sin, although 
they disagree on the mechanisms that unify humanity 
in sin and account for the transmission of sin: Collins 
suggests that unity in sin is rooted in covenant with 
God, Van den Toren argues that transmission of sin is 
inseparable from cultural evolution, and Pinsent sug-
gests that original sin is propagated by the absence of 
supernatural grace (which he suggests was a pre-Fall 
addition to human nature). 
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Part 3, Evil and Evolution, addresses questions of 
why God is not culpable for animal suffering in pre-
human history and why God employed violent means 
of creating; it highlights a variety of avenues available 
to affirm God’s goodness in light of prehuman suf-
fering. Only-way theodicies dominate: they include 
Rosenberg’s view that death and decay are necessary 
marks of a finite world, Vince Vitale’s “non-identity 
theodicy” (based on the idea that the existence of indi-
viduals alive today is contingent on past suffering), and 
Christopher Southgate’s argument that the values of 
this world come at the expense of its disvalues. Michael 
Lloyd provides the only substantive free will defense, 
which attributes a cosmic Fall to free angelic beings, 
and Richard Swinburne offers an Irenaean soul-making 
theodicy which argues that the finite amount of suf-
fering God allows us to endure is outweighed by the 
goodness of the soul-making opportunities it provides.

Part 3 benefits from the way contributors highlight lin-
gering concerns in each other’s models. Lloyd’s chapter 
“Theodicy, Fall, and Adam” is exemplary: from only-
way theodicies Lloyd calls for better defense of the 
unique creativity of violence, and from Augustinian 
nonbeing approaches he calls for a better defense of 
the inability of God to counteract creation’s tendency 
toward nonbeing now if God will do so post-escha-
ton. However, since the format of the book does 
not facilitate intra-book responses, such challenges 
remain unaddressed. Moreover, editorial content and 
many contributors assume that prehuman suffering is 
“evil,” and, although some contributors disagree, this 
assumption is unfortunately never explicitly contested. 
Nevertheless, part 3 concludes the book in a helpful 
way: it outlines potential solutions to concerns about 
evil and the goodness of creation that are discussed 
throughout the book. 

In conclusion, part 1 provides defenses of four models 
of imaging—sometimes at the expense of discussion 
concerning human uniqueness, origins, and telos. 
Part 2 successfully provides a multifaceted discussion 
on the origins, transmission, and universality of sin. 
And part 3 offers theodicies that illuminate various 
directions forward; it also raises many unanswered 
questions. Ultimately, bringing a representative selec-
tion of views to the table—more so than novel ideas—is 
the function of this book. Editorial contributions unify 
Finding Ourselves after Darwin as an accessible, well-
assembled exploration of truth. Editors, and sometimes 
contributors, offer epistemological guidance and iden-
tify fruitful avenues for future exploration, making the 
discussion one that uniquely moves the reader forward 
in their search for truth. Interaction between contribu-
tors, when present, adds richness to the discussion but 
is not consistent throughout the book. Finding Ourselves 
after Darwin is further unified by a commitment to the 
doctrinal core that is accompanied by various degrees 
of flexibility concerning the retention of theological 
theories that have grown up around certain doctrines. 

Finding Ourselves after Darwin will help undergraduate 
students, pastors, and other informed Christians pursue 
a coherent and scientifically informed faith. 
Reviewed by Charlotte Combrink, Religious Studies at Westmont College, 
Santa Barbara, CA 93108. 

READING GENESIS WELL: Navigating History, 
Poetry, Science, and Truth in Genesis 1–11 by C. John 
Collins. Grand Rapids, MI: Zondervan Academic, 2018. 
336 pages. Paperback; $36.99. ISBN: 9780310598572.
C. John Collins makes judicious use of C. S. Lewis 
throughout his book and offers a reading of the early 
chapters of Genesis that seeks to avoid both an ahis-
torical fundamentalist interpretation and a dismissive 
scientism that views Genesis as bad science by ignorant 
people. Collins identifies himself as a “religious tradi-
tionalist,” and he seeks to read Genesis in ways that 
take seriously the original context of the author and first 
readers of the text. In doing so, he makes more evident 
the real meaning of Genesis as a rival creation story 
to other creation stories circulating at that time in the 
ancient near East. Collins has a twofold goal. 

The first is to provide guidance to those who want to 
consider how these Bible passages relate to the find-
ings of the sciences. The second is to establish pat-
terns of good theological reading, patterns applicable 
to other texts. (p. 32)

Collins emphasizes quite rightly that to interpret a text 
correctly it is important to consider the context. It is con-
text that determines whether the words, “I’m going to 
kill you” are a lethal threat to life or the joking retort of 
a friend. Genesis is not trying to do contemporary sci-
ence, so to read Genesis as opposed to or in support of 
contemporary science is to rip Genesis from its ancient 
context in terms of both its literary form and its world 
view. The story of Genesis is not trying and failing to 
answer contemporary scientific questions; rather, the 
story of Genesis is emphasizing that, “all human beings 
have a common origin, a common predicament, and 
a common need to know God and have God’s image 
restored in them” (p. 113). 

We can understand what Genesis truly means by put-
ting Genesis back into its ancient context. As Collins 
notes, “I take the purpose of Genesis to begin with 
opposing the origin stories of other ancient peoples by 
telling of one true God who made heaven and earth …” 
(p.  137). Once Genesis is put back into its context, we 
can better appreciate the genre of the work. The lan-
guage of Genesis is not scientific but poetic. Collins 
notes that we can communicate truths using different 
kinds of language. In ordinary language, we say, “You 
are beautiful.” In scientific language, we might say, 
“You exhibit visible signs of youth, health, fertility, and 
symmetry.” In poetic language, we could say, “Shall 
I  compare thee to a summer’s day? Thou art more 
lovely and more temperate: Rough winds do shake the 
darling buds of May, And summer’s lease hath all too 
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short a date.” Imagine someone who got out a weather 
almanac, looked up the speed of winds last May, and 
replied, “Last May, the winds were unseasonably calm. 
No rough winds at all. Shakespeare was horrible at cor-
rectly noting the weather! What a dunce!” Of course, in 
writing Sonnet 18, Shakespeare was not trying and fail-
ing to compose an accurate weather report. The Bard’s 
purposes, genre, and context are entirely different than 
meteorology. So, too, Genesis is not trying and failing to 
provide a scientific account of the origin of sun, moon, 
and stars—or man. To fault Genesis as a bad science is 
like faulting Shakespeare as a bad weather man. Collins 
correctly notes, “To call Genesis ‘science,’ whether 
ancient or modern is an enormous literary confusion” 
(p. 279).

So, if Genesis is not failing to be good science, since it 
is not even attempting to do science, what is Genesis 
about? The Genesis account is a correction to the rival 
stories of the ancient world. Genesis holds, in contrast 
to the pagan myths, that the sun, moon, and stars are 
not gods. The heavenly bodies exist to serve humans, to 
mark time. The idea that nature is not a god is an idea of 
signal importance, for if the created order is not divine, 
then the door is open for science to dissect and exam-
ine the secrets of nature. Genesis steers a middle course 
between a radical environmentalism (worshiping 
nature as divine) and a radical anti-environmentalism 
(domineering of nature as worthless material).

The role of humankind is also made more plain by con-
trasting Genesis with rival stories. Collins notes, 

In the Mesopotamian stories the gods made human-
kind to do the work they do not wish to do, but they 
regret their action and decide to eliminate humanity 
because people have multiplied and become so noisy 
that the gods cannot rest (which was their original 
goal in making man). (p. 190)

How unlike the God of Abraham who urges human 
beings to be fruitful and multiply. The Greek poet Hesiod 
wrote, “Zeus who thunders on high made women to be 
an evil to mortal men, with a nurture to do evil.” By 
contrast, Genesis proclaims both man and woman to be 
made in the image and likeness of God. Both man and 
woman fall to the serpent’s temptation. Both man and 
woman are cared for by God after the Fall. 

Reading Genesis Well is a good book, and it could 
be made even better. At times, there is a great deal 
of windup before the pitch. At other times, there is 
needless repetition. For example, Collins writes, “The 
creation narrative portrays the sun, moon, and stars as 
makers for the (liturgical) seasons. They are servants 
to help humankind worship the Maker, not masters 
themselves worthy of human worship” (p. 293). This is 
a great point, but the point is made at least three times 
in the text. 

The organization of the text could be improved in 
places. For example, when Collins quotes Rudolf 

Bultmann’s famous assertion, “It is impossible to use 
the electric light and the wireless [radio] and to avail 
ourselves of modern medical and surgical discoveries, 
and at the same time to believe in the New Testament 
world of spirits and miracles,” he does not respond to 
this assertion until pages later. 

In places, not just form but substance can be improved. 
Collins quotes with approval James Packer saying, “The 
church no more created the canon [of scripture] than 
Newton created the law of gravity; recognition is not 
creation.” But this is not quite right. The New Testament 
was written by early leaders of the church, such as Paul, 
Mark, Luke, Matthew, and John. It was the Council of 
Rome (p. 382) that fixed the biblical canon which was in 
some state of flux until then. The New Testament arose 
from the leaders of the early church and was cast into 
its current form by the leaders of the patristic church. 
That is much more than a mere recognition. Collins 
touches on the monogenism-polygenism question but 
does not address the dispute at sufficient length.

None of these quibbles should deter readers from 
profiting from Collins’s research. Reading Genesis Well 
can indeed help us better understand one of the most 
ancient, most important, and most influential texts of 
all time. 
Reviewed by Christopher Kaczor, Professor of Philosophy, Loyola Mary-
mount University, 1 LMU Drive, Los Angeles, CA 90045.

OLD-EARTH OR EVOLUTIONARY CREATION? 
Discussing Origins with Reasons to Believe and Bio-
Logos by Kenneth Keathley, J. B. Stump, and Joe Aguirre, 
eds. Downers Grove, IL: InterVarsity Press, 2017. 256 
pages. Paperback; $28.00. ISBN: 9780830852925.
In Old-Earth or Evolutionary Creation? Discussing Origins 
with Reasons to Believe and BioLogos, the main question 
comes down to, “When science and faith appear to con-
flict, how is the apparent conflict navigated?” In other 
words, which gives in and changes first, scriptural 
interpretation or acceptance of scientific findings? We  
(the reviewers) hold different opinions about several 
of the debates and specific arguments outlined in this 
book. Dr. Vukov is a philosopher and practicing Roman 
Catholic while Dr. Burns is an agnostic atheist and a 
molecular biologist. Our take on issues at the intersec-
tion of science and religion is bound to be divergent. 

The book is structured as a dialogue between the two 
aforementioned groups, Reasons to Believe (RTB) 
and BioLogos, and is moderated by members of the 
Southern Baptist Convention (SBC). The chapters each 
focus on a particular aspect of the science surrounding 
evolution and how the debating groups respond to or 
critique the science and/or integrate it into their faiths.

Who are BioLogos and RTB? Both groups have simi-
lar mission statements. BioLogos “invites the church 
and the world to see the harmony between science and 
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biblical faith as [they] present an evolutionary under-
standing of God’s creation.”1 RTB’s mission is similar: 
the organization seeks “to spread the Christian gos-
pel by demonstrating that sound reason and scientific 
research … consistently support, rather than erode, 
confidence in the truth of the Bible and faith in the 
personal, transcendent God revealed in both Scripture 
and nature.”2 In other words, both groups seek to pro-
mote science literacy among fellow Christians while 
also proselytizing nonbelievers. Generally speaking, 
however, RTB emphasizes the latter while BioLogos 
emphasizes the former.

RTB and BioLogos also share a common view of the 
“two books,” that is, the book of nature and the book 
of scripture by which God reveals himself. This offers 
a starting point for their discussion. Since the “two 
books” are both aspects of God’s revelation, they de 
facto cannot conflict with one another—while “they 
may be referring to different things … they are not say-
ing contrary things.”3

But of course, these two books do sometimes come into 
conflict, at least apparently. One virtue of old-earth or 
evolutionary creation is that several of the questions 
presented in it go beyond the kinds of conflicts covered 
in mainstream media dialogues. Rather than “did evo-
lution take place?” you hear “what does it mean for a 
literal Adam and Eve if evolution is correct?” The former 
question, we (and RTB and BioLogos) believe, is settled, 
making the latter question the more interesting one. 
Many denominations, after all, put quite a bit of stock 
in there having been a historical first pair of humans in 
the form of Adam and Eve. The Fall of these humans, 
also a historical event by these interpretations, had con-
sequences that were passed on to each member of the 
succeeding generations of humans, much as how genes 
are passed from one generation to the next. In these 
interpretations of the Fall, there is therefore a theologi-
cal need for a single lineage of humans. Evolutionary 
theory, however, rejects the idea of a single human 
lineage having arisen from a single couple. It is clear 
then that something needs to give way: either a single 
pair of humans, Adam and Eve, did not exist literally 
as described (perhaps they were instead metaphorical 
placeholders for a small population of early humans) 
or there’s something untrustworthy about the genetic 
models of how populations evolve. BioLogos opts for 
the former option, RTB for the latter. BioLogos’s ten-
dency to defer more to the book of nature than is RTB’s 
is seen throughout the book. 

Consider, for example, the evolution-specific lines 
of evidence debated in the book’s pages. The debate 
between the two groups across the range of scientific 
evidence regarding humanity’s place in an evolution-
ary framework is taken piecemeal across the chapters: 
each chapter is devoted to one topic, such as fossil evi-
dence. One unfortunate effect of this organization is 
that the evidence for evolution is diluted. Indeed, when 

the scientific evidence regarding humanity’s place in an 
evolutionary framework is taken as a set of convergent, 
predictive findings, there is a unified scientific theory 
into which human evolution fits quite well. 

This organizational issue aside, however, we find the 
current field of genomics to be the most exciting body of 
evidence presented in the book. This body of evidence 
is also, perhaps, the most damning for RTB, who advo-
cate for a “special creation” of humans, thus resisting 
the weight of evidence in favor of placing humans in 
the great causal chain of evolution by natural selection 
over the vast span of biological time. In this regard, RTB 
is simply not taking a scientific approach when arguing 
against the genomic evidence. At several points in the 
back and forth, it is highlighted that, for instance, there 
is approximately a zero percent chance that the human 
population was ever smaller than several thousand indi-
viduals. This is a known fact and all the evidence and 
models of population genetics agree on this. The only 
way around this would be to (1) invoke some form of 
miraculous intervention to allow for some other possi-
bility (e.g., a single pair of humans) followed by another 
miracle to make the models based on evidence look oth-
erwise or (2) suggest that the thousands of world-class 
evolutionary biologists, geneticists, statisticians, and 
bioinformaticians who build and use these models are 
seriously mistaken, without empirical evidence to sug-
gest that they are. 

It is fitting, then, that Francis Collins both founded 
BioLogos and was also the lead scientific administrator 
behind the Human Genome Project. Collins, we would 
presume, has found a way to do what RTB has not—to 
reconcile what the “book of nature” is telling him about 
creation and to use that knowledge to shape his inter-
pretation of what is revealed by scripture. Again, what 
the two groups exemplify throughout their dialogue 
are differences in priority that are attributed to the “two 
books.” BioLogos pushes for the incorporation of cur-
rent scientific findings inside the framework of their 
evolving knowledge of the Christian faith, whereas 
RTB, by contrast, appears substantially more reluctant 
to accede to any alterations of their current interpreta-
tions of what they see revealed in the Bible. Both may 
formally recognize the two books. But RTB clearly sees 
the book of nature as written in a much smaller font 
than does BioLogos.

In their discussions, the topic of methodological natu-
ralism (MN) also comes up with regularity. In the 
text, MN is defined (or rather, not defined) as “… a 
contingent value of most practicing scientists today” 
(p.  109). Colloquially, MN is simply the assumption 
that when you are applying a scientific test to interpret 
the results of an experiment, you rule out any super
natural explanations. For the methodological naturalist, 
you, as a scientist, should approach the cosmos as if 
it were composed exclusively of natural bits of matter 
and energy—no gods or spirits or divine interventions 
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at play. Why do things this way? Well, it appears to 
work, and functionality alone is relatively strong evi-
dence for its practical application as the way of doing 
science. It isn’t that MN disproves anything supernatu-
ral. It is simply that supernatural explanations appear 
to be irrelevant. 

There is, of course, plenty of room for disagreement 
about MN, and BioLogos and RTB are no exceptions. 
Obviously, as both are Christian groups, neither is 
comfortable with pure MN as the only way of viewing 
the universe, but they do have differences of opinion 
regarding its utility. J. B. Stump, writing for BioLogos, 
suggests that “... understanding of natural theology 
needs MN. It is another question, though, whether theo-
logical conclusions can be derived from purely scientific 
premises” (p. 111). This claim, however, is at odds with 
a belief that “[methodological naturalism] is not a nec-
essary part of science” (p. 109), a view that is directly 
at odds with the current understanding of science as 
a process. What does a scientific process that incorpo-
rates the ineffable, unpredictable actions of nonnatural 
entities look like? Jeff Zweerink (RTB) argues that “For 
practical purposes, scientists must operate largely from 
a standpoint of methodological naturalism … however, 
that does not completely exclude theological consider-
ations” (p. 113). In RTB’s view, the Bible is a source of 
testable scientific claims that can be assessed to reveal 
or support theological truths. Curiously, the two groups 
seem to agree on the utility of MN, but BioLogos sees 
it as a means of correcting their incomplete interpreta-
tions of faith while RTB sees it as a way to buttress their 
existing interpretations.

What is our take on the debates found in the book? 
It should be clear by now that we prefer BioLogos’s 
approach to that of RTB’s. But that’s not to say that 
we agree completely with BioLogos, or indeed, with 
each other. One thing we do agree upon, however, is 
the value of intellectual humility in approaching these 
issues. And that also leads us to favor the approach of 
BioLogos. Indeed, with respect to the approaches to the 
integration of the science surrounding human origins 
and Christian faith as outlined by BioLogos and RTB, 
it is clear that the former is more readily able to accept 
their intellectual limits—or rather, accept that perhaps 
some of their prescientific beliefs and biblical interpre-
tations might be mistaken or in need of revision. For 
some, this admission might be seen as a sign of weak-
ness of faith and lacking in conviction. For others, this is 
a sign of a faith that is wholly human, an admission that 
no one has a perfect understanding of the revelations 
found in either of the “two books,” and a presumption 
that one’s position is destined to be readjusted as the 
two interplay. 

Should you read this book? We commend the groups 
involved in the work (BioLogos, RTB, and the SBC) for 
their demonstration of vigorous intellectual engage-
ment. It is a testament to their pursuit of knowledge 

that they are able to engage in good-faith argument on 
these contentious topics. Reading through this work 
will provide believers with a wide variety of posi-
tions regarding human origins and Christianity while 
also covering the scientific support underpinning our 
understanding of human evolution. For nonbelievers, 
this work might be of interest to provide perspective 
on how believers view the topics of debate. However, 
it contains much material about issues along the lines 
of “how many angels can fit on the head of a pin”-type 
Christian esoterica that are typically uninteresting and 
unconvincing to outsiders. In this regard, the debate 
presented here clearly targets the faithful. If you are 
a Christian who is interested in challenging your per-
spectives on what it might mean to think deeply about 
human origins and faith, this book is an excellent and 
rigorous starting point. 

Notes
1BioLogos, “What We Believe,” accessed February 18, 2019. 
https://biologos.org/about-us/what-we-believe/.

2Reasons to Believe, “Mission and Beliefs,” accessed May 4, 
2020, https://reasons.org/about.

3Kenneth Keathley, J. B. Stump, and Joe Aguirre, Old-Earth or 
Evolutionary Creation? Discussing Origins with Reasons to Believe 
and BioLogos (Downers Grove, IL: InterVarsity Press, 2017), 12.

Reviewed by Michael B. Burns, Assistant Professor of Biology at Loyola 
University Chicago, Chicago, IL 60660; and Joe Vukov, Assistant Profes-
sor of Philosophy at Loyola University Chicago, Chicago, IL 60660.

Physics
AMAZING GRACE OF QUANTUM PHYSICS by 
Dillard W. Faries. Eugene, OR: Pickwick Publications, 
2017. 268 pages. Paperback; $33.55. ISBN: 9781532614217.
What if beneath the world of everyday experience 
things were not as they seem? If all things did not really 
have predictable locations or follow predictable trajec-
tories but instead only appear to because they are large 
enough that their true behavior is undetectable to our 
senses? If the cosmos did not consist of discrete particles 
acting independently of all others; that everything was 
somehow connected with everything else? Strange as 
these possibilities may seem, these are not “what-ifs”; 
according to quantum physics, they are in all likelihood 
how the real world actually behaves. How physics 
arrived at this quantum mechanical understanding—if, 
indeed, it may legitimately be so called—forms a major 
theme of Dillard Faries’s Amazing Grace of Quantum 
Physics, which also seeks to unpack some of the philo-
sophical and theological implications of the quantum 
mechanics (QM) shockingly counterintuitive picture of 
reality. 

Amazing Grace of Quantum Physics consists of an intro-
duction, 18 chapters, an epilogue, and two appendices, 
but is perhaps better thought of as involving three main 
somewhat loosely overlapping parts. The first involves 
introductory material and consists of the introduction 
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and first chapter. The former introduces the main 
themes and offers a précis of the book. The latter sur-
veys the main categories of classical physics that were 
radically challenged by QM, such as determinism and 
locality. 

The second section roughly comprises chapters 2–10 
and unpacks the main historical episodes that culmi-
nated in the development of QM, beginning with the 
discovery of radioactivity and culminating in compet-
ing equivalent mathematical formulations of quantum 
phenomena and the Copenhagen interpretation in the 
1920s. Unlike other books on QM, this account focuses 
on how physicists, ranging from Benjamin Thompson, 
Michael Faraday, and James Maxwell to Max Planck, 
Albert Einstein, Louis de Broglie, Wolfgang Pauli, 
Erwin Schrödinger, Werner Heisenberg, Niels Bohr, 
and others, offered new understandings of reality 
that developed, problematized, and ultimately chal-
lenged classical Newtonian physics. This is central to 
Faries’s narrative since the classical physics that was 
overthrown both arose from and misinformed Western 
theology before it descended into a sterile deism in the 
wake of Humean skepticism. Thus a theme of this sec-
tion is that the overthrow of classical physics by QM is 
good news for Christian theism.

The final section comprises chapters 11–18 and the 
epilogue; it carries forward the story of QM to the 
present day. These chapters seek to explain QM’s 
counterintuitive and somewhat paradoxical picture 
of reality, suggesting a number of implications for 
Christian thought along the way. This section focuses on 
a number of issues. These include the difficulty of relat-
ing the mathematical results of QM to physical reality 
so that they can be interpreted in the Copenhagen sense 
as  probabilities or, less commonly, more deterministi-
cally in de Broglie-Bohm interpretation. Other issues 
include indeterminacy and the EPR paradox, Bell's 
inequality and the impossibility of agreement between 
QM and local reality, and the observer effect. Along 
with Fermat’s principle of least time, which suggests 
that waves somehow know the shortest path to take, 
Faries argues that these open up possibilities to inter-
pret reality as purposeful and consistent with Christian 
theism, which Faries demonstrates by offering his own 
tentative interpretation of QM. He ends by inviting the 
reader to do the same.

On one level Amazing Grace of Quantum Physics is a seri-
ous book in the sense of offering the quantum physics 
as consistent with a theology of mystery in which there 
is room for meaningful free will and divine action. 
However, as Faries himself explains, he is neither a theo-
logian nor a philosopher. This shows, in that he does 
little to systematically develop a theology of mystery 
and does not interact with the extensive recent work in 
the history and philosophy of physics or with the sci-
ence and religion literature on quantum indeterminacy 
and divine action (or issues such as the scope and limits 

of natural theology). Instead, he prefers to offer his own 
sweeping suggestions and, in the case of divine action, 
build directly from the insights of William Pollard that 
have formed the backdrop to such discussions since the 
1950s. So, in the end, Amazing Grace of Quantum Physics 
is perhaps best taken as a physicist who is a Christian 
explaining that he sees room for consonance between 
Christianity and science in the world of quantum 
physics.

Amazing Grace of Quantum Physics suffers from a num-
ber of flaws. The most flagrant is Faries’s tendency to 
skip key details and insert entertaining but distracting 
tangents in the midst of otherwise cogent explanations. 
This, coupled with his tendency to allow loose analo-
gies or hints to stand in for arguments, tends to obscure 
rather than illuminate what Faries is trying to convey. 
I often found myself having to insert key details or 
connections from my own knowledge, make assump-
tions about what exactly he was referring to, and, in a 
few cases, supply a missing argument. Nevertheless, 
between my own understanding of QM and because 
Faries ultimately gets around to explaining everything 
by the end of the book, both the physics he was try-
ing to explain and the shape of his argument had 
become clear. 

The book will be of value mainly to professional physi-
cists and teachers of physics. In contrast those who are 
unversed in the basics of quantum physics or have lit-
tle prior knowledge about its history are likely to find 
some parts impossible to follow (or, worse, acquire 
a superficial and incorrect understanding). Instead, 
these readers should start by reading a more accessi-
ble introduction. Some readers might also be alienated 
by Faries’s casual jabs at Calvinism or his unnecessary 
use of an offensive racial slur to vivify the personality 
of Werner Heisenberg (which may have been done in 
ignorance as the slur is not a common one). 

Nevertheless, those who are able to overlook the limi-
tations of Amazing Grace of Quantum Physics will find 
value in its pages. It is one of the few works that seeks 
to offer a fairly robust overview of quantum physics 
along with nuggets of encouragement and pregnant 
hints. Here I offer two of particular note. The first is 
Faries’s invocation of mystery as a useful but largely 
unexplored category in science-faith discourse, at least 
in the evangelical circles of which Faries is a part. The 
second is akin to John Polkinghorne’s earlier and more 
theologically and philosophically sophisticated explora-
tion of the similarities between theology and physics in 
his Quantum Physics and Theology: An Unexpected Kinship 
(Yale University Press, 2007), in which Polkinghorne 
demonstrates consonance between the search for 
reality through physics and theology. Faries does some-
thing similar at one point in this section, offering that 
Christians should not feel overly anxious in the absence 
of a complete and unassailable understanding of how 
to relate science and Christian theology. In Christianity, 
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as in quantum physics, for the time being, we can be 
confident resting in what we know, even when there 
appear to be paradoxes or explanations that seem par-
tial, tentative, and generative of new questions as well 
as answers.
Reviewed by Stephen M. Contakes, Department of Chemistry, Westmont 
College, Santa Barbara, CA 93108.

THE WORLD ACCORDING TO PHYSICS by Jim Al-
Khalili. Princeton, NJ: Princeton University Press, 2020. 
336 pages. Hardcover; $16.95. ISBN: 9780691182308.
The World According to Physics is Jim Al-Khalili’s “ode to 
physics” (p. vii). While Al-Khalili has been publishing 
popular science for over twenty years, this is his first 
attempt to provide the layperson a cohesive overview 
of physics as a whole, linking together relativity, quan-
tum mechanics, and thermodynamics into one unified 
(or rather, not yet unified) picture of the cosmos. “Ode” 
is appropriate, for the author’s unrelenting adoration 
of his subject is apparent throughout; this is a child’s 
dream fulfilled, and in many ways is a broader summa 
of the world according to the mature Al-Khalili, bring-
ing together not only physics, but also his views on 
truth, society, and our future. 

Khalili opens with a discussion of how the human mind 
craves narrative. Yet science has displaced much of the 
old myths and religions:

Contrary to what some people might argue, the sci-
entific method is not just another way of looking at 
the world, nor is it just another cultural ideology or 
belief system. It is the way we learn about nature 
through trial and error, through experimentation and 
observation, through being prepared to replace ideas 
that turn out to be wrong or incomplete with bet-
ter ones, and through seeing patterns in nature and 
beauty in the mathematical equations that describe 
these patterns. All the while we deepen our under-
standing and get closer to that “truth”—the way the 
world really is. (p. 2)

While physics is not just another “story,” it does have 
a cosmic scale that gives it a captivating wonder of its 
own, providing the basis for chapter 2 (“Scale”). Physics 
encompasses the infinitely small (e.g., subatomic parti-
cles) as well as the infinitely large (e.g., the expansion of 
spacetime at the farthest reaches of existence). Further, 
its scope is not merely all of space but all of time as 
well, getting within decimal points of the first instant 
after the big bang, while providing prophetic approxi-
mations of how the cosmos might end. While Al-Khalili 
does not play his cards this early, his later chapters 
(pp. 242–43 in particular) will reveal that this extensive 
scope establishes physics as the most fundamental dis-
cipline, the reigning queen of the sciences.

The deeper project begins in chapter 3 (“Space and 
Time”). Al-Khalili wishes to display the under
lying skeleton that comprise the unification project of 

physics, charting each merger until the final matchup 
is made (similar to a playoff line-up, where 16 teams 
soon become 8, then 4, then 2, then 1). Just as Newton 
wedded heaven and Earth through gravity, Einstein 
wedded space and time, explaining a diversity of phe-
nomena with ever-simpler equations. While Al-Khalili’s 
popular explanations of special and general relativity 
are merely adequate, his grasp of the broader narrative 
of unification in which these theories stand is incredibly 
useful, helping the layman see the trajectory of the book 
and physics as a whole, even when they cannot under-
stand each individual step. 

While chapter 3 unified space and time, chapter 4 
(“Energy and Matter”) unifies the energy and mass 
which warp said spacetime. Yet the unifications of 
relativity hit a snag when they come to “The Quantum 
World” (chapter 5) and to “Thermodynamics and the 
Arrow of Time” (chapter 6). While Einstein seems to 
rule over the kingdom of all things great, quantum 
mechanics rules over all things small, and no one has 
managed to negotiate a treaty just yet. Things do not 
work “down there” as they do “up here”; the laws 
of the macro are not the laws of the micro. Further, 
thermodynamics suggests that there is a directionality 
to time—for things move toward greater entropy—yet 
it is unclear how this can be made consistent with rela-
tivistic time or the conceptual reversibility of time in the 
quantum world. 

Al-Khalili then moves in chapter 7 (“Unification”) to 
possible reconciliations of these issues. He does an admi-
rable job of explaining how the electromagnetic and 
weak nuclear forces were unified into the electroweak 
force, as well as explaining the ongoing attempt to unify 
the strong force with the electroweak force in a grand 
unified theory. This would leave only the holy grail: 
the attempt to unify gravity with the other three forces. 
String theory attempted such a unification by appealing 
to ten dimensions, yet by the 1990s there were five dif-
ferent string theories, which themselves needed to be 
unified, spawning M Theory (which required an addi-
tional eleventh dimension). An opposing contender 
soon arrived in loop quantum gravity. While string the-
ory posits a quantum particle (the graviton) that exists 
within spacetime, loop quantum gravity inverts the 
order, making space more fundamental than a quan-
tized particle within space, and so quantizing spacetime 
itself. These quanta of space are then “looped” together, 
determining the shape of spacetime.

Having unveiled the best approximations at a unified 
theory in physics today, Al-Khalili then ventures in 
chapter 8 to evaluate the subsequent state of the sub-
ject. He expresses frustration that no definitive proof 
has adjudicated between possible theories of every-
thing, and that such unification seems further away 
now than it did thirty years ago. Even major discover-
ies, such as the Higgs boson, have mostly confirmed 
what we already suspected for decades, rather than 
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genuinely pushing the envelope. Yet while he has given 
plenty of reason to be sceptical, Al-Khalili then lists 
recent developments that show that plausible models of 
quantum gravity continue to come forward, for exam-
ple, Witten’s M-Theory or Maldacena’s gauge/gravity 
duality. Further, physics continues to make substantial 
technological contributions to daily life. This leads 
naturally into chapter 9 (“The Usefulness of Physics”). 
Particular attention is paid to the future possibilities of 
quantum computing for physics, medicine, AI, and a 
whole host of other multi-disciplinary simulations and 
processes that quantum superpositions would allow 
(for superpositions enable a greater degree of complex-
ity in contrast to binary).

Al-Khalili concludes with a final chapter (“Thinking 
like a Physicist”) about how physics and the scientific 
method can and should help govern public discourse. 
In this chapter, the true aim of his project comes to light, 
suggesting he is not providing a picture of the world 
according to physics, but the world as it simply is:

One day we may find a new theory of quantum grav-
ity, but it will never predict that my ball will take 
twice or half as long as Newton’s equation of motion 
predicts. That is an absolute truth about the world. 
There is no philosophical argument, no amount of 
meditation, no spiritual awakening or religious ex-
perience, or gut instinct or political ideology that 
could ever have told me that a ball dropped from a 
height of five metres would take one second to hit the 
ground. But science can tell me. (p. 276)

While Al-Khalili claimed in the preface that he would 
try to avoid metaphysical questions (p. xiii), he inevita-
bly (and at times, self-consciously) stumbles back upon 
them, making ontological claims about the world-in-
itself. Indeed, even his quest for unification is arguably 
based on a philosophical presupposition that unity is 
more fundamental than diversity, a tradition which 
came to fruition in Neoplatonism and Christian mono-
theism. While Al-Khalili acknowledges the need for 
philosophy and science to communicate (p. xiv), in 
practice he seems to treat philosophy as a useful tool for 
science when it hits a roadblock (e.g., for unpacking the 
implications of quantum mechanics) rather than a dis-
cipline in its own right that has the ability to question 
the underlying epistemic and ontological assumptions 
of science itself. As such, while his manner is more 
open and humble than your average humanist/materi-
alist (he was elected president of the British Humanist 
Association in 2012), his actual beliefs do not seem 
to have absorbed much at all of the philosophical or 
theological complexity required for the sorts of claims 
he is making: 

The human condition is bountiful beyond measure. 
We have invented art and poetry and music; we have 
created religions and political systems; we have built 
societies, cultures, and empires so rich and complex 
that no mere mathematical formula could ever en-
capsulate them. But, if we want to know where we 
come from, where the atoms in our bodies were 

formed—the “why” and “how” of the world and uni-
verse we inhabit—then physics is the path to a true 
understanding of reality. And with this understand-
ing, we can shape our world and our destiny. (p. 281)

Ultimately, if one wants a helpful primer on physics, 
Al-Khalili provides a passionate and serviceable intro-
duction. While his explanations of some topics were 
perhaps too much for newcomers, his weaving together 
of subjects often treated in isolation helps get things back 
on track, providing a grander narrative for lost read-
ers to latch on to. Yet, if one is looking to see how this 
narrative fares as an all-encompassing account of the 
“why” and “how” of our world, then there are superior 
accounts available on the market. Indeed, thousands of 
years of writing and prayer have already sought out 
and encountered the One at the heart of creation. 
Reviewed by Jonathan Lyonhart, University of Cambridge, Sidney Sussex 
College, Cambridge, UK CB2 3HU.

Scientific Vocation
THE PERFECT PREDATOR: A Scientist’s Race to Save 
Her Husband from a Deadly Superbug by Steffanie 
Strathdee and Thomas Patterson. New York: Hachette 
Books, 2019. 311 pages, plus reference and index. Hard-
cover; $29.00. ISBN: 9780316418089.
I have never been a fan of nonfiction, and although I 
love biology, I do not have much experience read-
ing about it outside of textbooks. If you had asked me 
a few months ago, I would have said a book at the 
intersection of these genres sounded likely to be lethar-
gically paced, overly detailed, and boring. However, 
Steffanie Strathdee and Tom Patterson’s memoir/medi-
cal thriller The Perfect Predator changed my mind. The 
married coauthors share the story of the nine months 
when Patterson was near death from a formidable 
antibiotic-resistant bacterial infection. When his situ-
ation appeared hopeless, Strathdee enlisted a team of 
scientists to resurrect a treatment long forgotten by 
modern medicine: phage therapy. Christians will find 
much to admire in the selflessness and community dis-
played by the country-wide team that put together this 
novel treatment, and any reader will be inspired by the 
story of compassion and risk-taking to beat the odds. 
The story is both emotionally engaging and readable, 
despite all the science, and it draws much-needed atten-
tion to the antibiotic resistance crisis and the life-saving 
potential of phage therapy.

Strathdee, the primary narrator, sets our scene in Egypt, 
where the couple was on vacation in November of 2015. 
After a long day of sight-seeing, Patterson came down 
with what they assumed was a stomach bug. But by 
the time he had been taken to an Egyptian clinic, mede-
vacked to Germany, and finally transferred back home 
to a US San Diego hospital, it turned out to be an infec-
tion with one of the most dangerous antibiotic-resistant 
bacteria in the world. Luckily for Patterson, though, 
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Strathdee is a determined epidemiologist as well as a 
devoted wife. As the doctors’ list of options dwindled, 
she started to do her own research.

She stumbled upon the mostly forgotten technique of 
phage therapy—using bacteriophages to kill the bacteria 
that were causing an infection. Viruses and their hosts 
are precisely matched, so the right virus could be the 
“perfect predator” to kill even the deadliest bacteria. 
With the rise of antibiotics in the mid-twentieth cen-
tury, phage therapy disappeared into the background 
of medical research. However, antibiotics were prov-
ing useless against Patterson’s infection. Desperate, 
Strathdee decided to take a chance on phage therapy, 
untested as it might be. She enlisted phage researchers 
from across the country in a race against time to save 
her husband’s life. 

Even though the main attraction of the book, phage 
therapy, does not come into play until halfway through, 
it never feels like a slog to get to “the interesting part.” 
Strathdee makes those nine long months eventful, and 
the vulnerability in her writing ensures that we are 
with her through all the hope and heartache along the 
way. Readers who enjoy memoirs will feel at home with 
this book. The science might sound formidable, but the 
authors ensure that their audience does not need a back-
ground in medicine or microbiology. Their readable 
descriptions provide everything necessary to under-
stand what is going on, whether it is a quick definition 
of sepsis or a crash course on the history of penicillin. 

Strathdee writes with humility; her narrative intention-
ally and thoroughly highlights all the help she received. 
Doctors and phage researchers from across the world 
contributed to Patterson’s care. She notes the remark-
able collaboration as a picture of global medicine, but 
I think Christians will also recognize it as a picture of 
selfless community. So many people dropped what they 
were doing to save a total stranger, from the researchers 
who worked overtime to isolate phages, to the FDA offi-
cials who fast-tracked the approval paperwork through 
the system. They demonstrate a lot of the virtues that 
the body of Christ should exemplify, including compas-
sion, unity, and selflessness. 

It is no wonder there were so many people involved, 
because the path to the phage cocktail that saved 
Patterson’s life was long and convoluted. It took almost 
half the book before the idea of phages even comes into 
the picture. Once the idea was introduced, I expected 
every chapter to be the chapter that they finally start 
treating Patterson. But Strathdee is too thorough a 
writer for everything to be over so simply. Her narra-
tive walks the reader through the many, many steps 
of getting the phages from a culture plate to Patterson. 
Deciding which phages to use, transporting the phages, 
getting the necessary paperwork and approval, pre-
paring them at the pharmacy, determining dosages, 
choosing a method and location of administration—the 

list goes on. I was getting impatient that the book was 
so slow, until it occurred to me how agonizing it would 
be to endure all this waiting in real life, like Patterson’s 
family and care team did. After all, I know what they 
did not: Tom survives.

That occasional feeling of slowness is this book’s only 
flaw. One thing that contributes to it is the lack of 
increasing stakes. If this were a novel, the stakes would 
have to get higher as the plot progressed, but Patterson’s 
life had been on the line since they were in Frankfurt. 
It has been life-or-death since the beginning, so there is 
nowhere to go. Of course, this is not the authors’ fault. 
Strathdee does her best to create a sense of urgency by 
the way she describes her emotional experience. We can 
feel her becoming more desperate the longer Patterson 
spends in the hospital. 

Another authorial choice that helps the stakes was the 
inclusion of the “interludes.” These short anecdotes 
are told from Patterson’s perspective. While his wife 
and care team searched for a cure, he wandered in a 
surreal world of threatening, acid-trip imagery. Even 
unconsciousness did not protect him from suffering. 
These interludes remind us of the stakes from his per-
spective as well as from Strathdee’s. Not only could 
Strathdee lose her husband, but Patterson could die 
alone and hopeless in the agonizing wilderness of his 
hallucinations. 

However, the authors are aware that the stakes are 
high for more than the two of them. They do not stop 
the story after reporting that the phages were success-
ful, and Patterson survived. In the last chapter, they 
present a larger perspective on the significance of his 
landmark case. First of all, it is an excellent example of 
global collaboration and medicine. But more than that, 
Patterson’s case brings much-needed attention to phage 
therapy’s potential. It is a promising and personalizable 
treatment that has been too long overlooked. Research 
is needed to explore its efficacy and, if the studies are 
favorable, to regulate it so that it can save lives on a 
large scale. 

This will not happen, however, until there is more 
awareness of the antibiotic resistance crisis that 
demands solutions such as phage therapy. Strathdee 
is an epidemiologist, and even she did not realize the 
magnitude of the problem until it nearly killed her hus-
band. Precedent suggests that crises are often what push 
medicine forward. As the authors point out, WWII and 
the AIDS epidemic both stimulated advances in medi-
cine and access to treatments. Now is the time, with the 
resistance crisis causing antibiotics to become less and 
less effective, to pursue new approaches and to bring 
phage therapy back out of the shadows. 

All in all, I found The Perfect Predator to be a fascinating 
combination of science and storytelling. Strathdee and 
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Patterson are considerate, compassionate writers, and 
they do an excellent job of avoiding the traps that could 
make this book dull. I would recommend it especially 
to those who work in health care, but it is also relevant 
and accessible to laypeople. Christians in particular 
might connect to the kind of selfless community dis-
played by the phage researchers. This book combines 
the best of the genres it spans. It is a lucid description of 
a remarkable achievement in medical science, but it is 
also the very human story of a woman fighting to save 
her husband. Whether phage therapy turns out to be 
the future or not, The Perfect Predator definitely made a 
medical memoir convert out of me. 
Reviewed by Karsten Garwood with Sara Sybesma Tolsma, Department 
of Biology, Northwestern College, Orange City, IA 51041.

HOW TO BE A BETTER SCIENTIST by Andrew  C. 
Johnson and John P. Sumpter. New York: Routledge, 
2019. 247 pages, index. Paperback; $23.95. ISBN: 
9781138731295.
It is hard to imagine the need for yet another offering 
in the crowded field of generalized science books. This 
is especially true in the case of Johnson and Sumpter’s 
broad How to Be a Better Scientist, which lacks an obvi-
ous audience or niche. However, the authors largely 
achieve their stated aim of producing a book that is not 
only accessible but also relevant to aspiring and estab-
lished scientists alike, including those at every career 
stage—from beginning students to seasoned principal 
investigators (PIs). The tone of the slim volume is light 
and leavened with great dollops of humor, yet the top-
ics are so well mined that occasional nuggets of wisdom 
make the book even more interesting and appealing.

Breadth rules over depth, with chapters covering every-
thing from how to choose a graduate school sponsor 
and research project, to how to secure grant funding and 
to design a conference poster. The individual chapters 
and the overall organization span the range from plan-
ning experiments and seeking jobs, to making the most 
of scientific meetings and social media, but the overall 
view is from the proverbial 30,000 feet rather than close 
up. The vocabulary is simple, the mood informal and 
breezy rather than stuffy or preachy, and the writing 
mostly crisp and to the point. Each chapter ends with 
a handy concluding checklist reiterating major “take-
home” messages.

Late-career scientists might appreciate the practical 
advice on keeping a busy lab running effectively while 
supervising students and postdocs. Nonetheless, it is 
hard to imagine that most of the “hands-on,” step-by-
step advice provided here (such as how to create and 
present a conference talk, how to plan and submit a 
manuscript, and where to seek funding) would not 
already be well known to experienced scientists, even 
if it might be nice for them to skim the chapters and see 
the world of scientific investigation through the fresh 

eyes of newbies. Indeed, most of the practical advice 
dispensed here is aimed squarely at the beginning, or 
even aspiring, scientist. Still, the authors make clear that 
even a late-stage scientist’s career is best considered a 
“work in progress,” and there is practical advice for 
more-seasoned scientists, including how to deal with 
collaborators, funders, administrators, and media.

The authors offer appropriate examples to support their 
arguments, such as the discovery that gastric ulcers are 
caused not by stress but by pathogenic bacteria, demon-
strating that while it is difficult to overturn conventional 
wisdom, scientific data typically achieve this effect in 
the end. Occasional references are provided, but readers 
are generally left on their own to hunt down sources for 
further reading. However, the focus is largely on practi-
cal advice. Readers are urged to join ResearchGate, to 
use many subheadings in their writing, and to use fig-
ures in place of words in explaining results.

Still, this is by no means a technical book. The authors 
make clear in their foreword that they never intended 
to write a technical book or to engage in philosophi-
cal exploration or description of any or all particular 
branches of scientific investigation. Instead, Johnson 
and Sumpter draw on their many years of combined 
experience as professional scientists, including publi-
cation of numerous articles and supervision of dozens 
of graduate students, in seeking to halt the spread of 
what they characterize as “poor science”: boring or 
impenetrable writing, lackluster talks, unfocused proj-
ects, and (worst of all, in their view) unhappy scientists. 
The authors write of witnessing many aspiring sci-
entists abandon their career goals due not only to an 
unfortunate inability to do good science but also to 
an exasperating inability to find fulfillment and joy in 
their work.

One of the major themes of the book—handled often 
and well—is that science is a brutal battleground that 
poses great psychological perils for its practitioners. 
The authors make clear that recurring setbacks and 
frustrations play a huge role in how scientific findings, 
and individual scientists themselves, advance. They 
also make clear that such frustration is not anomalous 
but instead routine. There are multiple detailed sections 
on how to handle criticism and rejection, and even an 
entire chapter on “When Things Are Not Going Well” 
(sample advice: “Do not try to work yourself out of 
trouble”). It is both refreshing and admirably construc-
tive for Johnson and Sumpter to advocate, indeed urge, 
that scientists of all ages and experiences take solid 
steps to protect their time, sanity, lifestyle, and emo-
tional health. Again and again, the authors recommend 
that scientists find a balanced life outside the lab. They 
argue that to become a better scientist, one must become 
a better person. The focus on scientific integrity and, in 
particular, on admitting mistakes and telling one’s story 
with honesty and transparency, is commendable.
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Indeed, apart from its “something for everyone” 
approach, the book’s true strength lies in its recognition 
of communication as a central focus of science. Yes, too 
many scientists forget the scientific method’s all-impor-
tant final step: to share one’s findings. “The need to 
communicate well in science is not appreciated as much 
as it should be” (p. 110). The authors urge that scientists 
should be able to explain their work—what they do and 
why it matters—to parents or other family members. 
They further advise dedication of large blocks of time to 
writing. “Easy reading is damn hard writing” (p. 144).

However, the authors’ mostly thorough exploration 
of communication leaves one huge boulder unturned, 
which exposes the book’s central weakness. Much is 
made of the importance of scientists explaining their 
findings to other scientists, but in today’s world it is just 
as crucial for scientists to communicate the relevance of 
their findings to critics outside science. How should one 
explain research to skeptics and deniers who question 
the legitimacy of scientific findings, let alone the need 
for science in the first place? Is a better poster, or even 
more data, really the best way to handle vaccination 
doubters and climate change deniers? Regrettably, the 
authors barely touch on this topic.

My second criticism of the book involves a different 
focus. Although the authors pointedly wished to steer 
clear of anything smacking of philosophy (or even aca-
demic debate), I found myself at times wishing they 
would have at least acknowledged some of the numer-
ous and important philosophical ideas concerning the 
proper undertaking of science. For example, one of the 
topics they mention throughout the book, both directly 
and indirectly, involves how one knows when one has 
collected sufficient data to test one’s hypothesis and jus-
tify conclusions. Unfortunately, this is never dealt with 
in depth or head on, with the result that some of the 
advice becomes contradictory (“Be thorough and don’t 
take shortcuts” versus “Don’t be a perfectionist”). How 
much trust should we put in our findings and conclu-
sions? How do we know if they are true? How do we 
know when to stop doing replicates of experiments—do 
we base the decision on statistical inference alone? or on 
something more? I appreciate that the authors sought 
to provide practical guidance rather than venturing 
into potentially pedantic territory, but even simple 
recognition of such issues, with references as to where 
to explore further, would be a big boon to scientists of 
all levels in search of self-improvement. There is also 
virtually no mention of faith.

How to Be a Better Scientist is fun to read. It will pro-
voke smiles, raise eyebrows, and bring useful rewards. 
Overall, there is much to recommend here, but like the 
best of science, there remains a never-ending list of fur-
ther questions to be addressed.
Reviewed by Alexander J. Werth, Professor of Biology, Hampden-Sydney 
College, Hampden Sydney, VA 23943.

Technology
THE AGE OF AI: Artificial Intelligence and the Future 
of Humanity by Jason Thacker. Grand Rapids, MI: 
Zondervan Thrive, 2020. 192 pages. Hardcover; $22.99. 
ISBN: 9780310357643.
There are not yet many books that engage with artifi-
cial intelligence theologically. Jason Thacker’s The Age 
of AI: Artificial Intelligence and the Future of Humanity, 
written for a general audience, provides an important 
start to much-needed theological discussions about 
autonomous and intelligent technologies. As an early 
effort in this complex interdisciplinary dialogue, this 
book deserves credit for its initial exploratory efforts. 
Thacker’s book also points to the larger and more com-
plex territory requiring further exploration. 

Thacker, creative director at the Ethics and Religious 
Liberty Commission of the Southern Baptist Convention 
and project lead for their “Artificial Intelligence: 
An Evangelical Statement of Principles,” is eager to 
draw attention to the pervasive and disruptive pres-
ence of artificial intelligence in our lives. While some 
may be distracted by images of AI that are specula-
tive—the utopian Commander Data or the dystopian 
Terminator—many have not given much thought to 
the actual forms of AI that are part of our lives already, 
such as recommendation systems and digital assistants. 
“AI is everywhere,” Thacker says; “And we aren’t pre-
pared.” To help the unprepared understand AI, Thacker 
provides an orientation to current AI developments 
and explores the wide-ranging impacts of these on self-
understanding, medicine, family, work, war, privacy, 
and the future. Along the way, he recalls biblical wis-
dom about old moral problems and imperatives, such 
as what the Ten Commandments prohibit and what 
Micah 6:8 prescribes (doing justice, loving mercy, and 
journeying attentively with God). He also offers a num-
ber of familiar biblical assurances, such as not being 
afraid and trusting in God.

All of this is helpful, to an extent. Thacker’s major 
conclusions about AI are that we should not let our 
creations—our artificial agents—supersede human 
agency, and that we should not place too much hope in 
technology, for it alone cannot save us. Both of these are 
important points, although neither is very controversial 
nor necessarily theological: transparency is called for 
in many AI ethical frameworks, and we are well into a 
period of technological disenchantment.

Thacker starts The Age of AI by asking two signifi-
cant questions. First, what does it mean to be human? 
Thacker looks to Genesis 1, which states—three times—
that God created humans in the image of God. Clearly, 
this is an important theological claim; it is also a very 
complex one. There are various interpretations of what 
it means to be created in the image of God, and this is 
only the first chapter of the biblical narrative. Thacker 
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emphasizes a functional interpretation of Genesis 1: We 
are called to work to glorify God. Elsewhere, however, 
Thacker shifts to a more essentialist interpretation that 
emphasizes human dignity. He asserts that our dignity 
does not come from what we do and that “nothing in 
this world defines us” (p. 117). But what about the work 
we are called to do in and for the world?

Another challenge of beginning in Genesis 1 is what 
happens in Genesis 3—humanity’s rebellion against 
God. Thacker claims that “the image of God in us was 
not lost” (p. 19), though he does not address the extent 
to which this image was corrupted. For Christians, 
what is most important is Jesus’s redemption and trans-
formation of that fallen image. What does the image of 
God in Christ, the new Adam, reveal about the future 
of humanity? 

Questions raised by Thacker’s answer to his first ques-
tion carry over into his answer to his second question, 
what is technology (including AI)? For Thacker, tech-
nology itself is morally neutral: “What’s sinful isn’t the 
sword but how people choose to use it” (p. 20). Given 
Isaiah’s eschatological image of swords beaten into 
plowshares, many would argue that the sword is part 
of a system of weaponry and warfare that is immoral 
and must come to an end. Going beyond Isaiah, Jacques 
Ellul concluded that the biblical city, as an image of the 
technological society, must ultimately be destroyed: 
the city is an autonomous, multi-agent system with a 
diabolical power that exceeds the power of the human 
agents who created it. (Ellul almost seems to suggest 
that there is something like a rogue AI in the Bible!) Ellul 
goes too far with this, missing the good in the city and 
the transformative power of new creation over sinful 
systems, but he rightly points to the deformative power 
of technology. Thacker acknowledges that technology 
profoundly changes us and our world, positively and 
negatively, but he seems to suggest that humans can 
easily remain in control of and essentially unchanged 
by it.

Thacker’s emphasis on Genesis, “where everything 
began,” appears to close off any discussion about evo-
lution and its insights into the role of technology in 
our emergence as a species. Indeed, the archeologi-
cal record reveals that the use of simple stone tools 
shaped ancient human bodies and brains. Technology 
not only preceded the arrival of Homo sapiens, it shaped 
our understanding of what a human being is in form 
and function. Furthermore, throughout human history, 
technology has continued to change us fundamentally. 
Consider, for example, Walter Ong’s insight that the 
technology of writing restructured consciousness. From 
the perspective of evolution and cultural development, 
technologies have been shaping and changing what we 
are from the beginning.

Thacker critiques Max Tegmark and Yuval Noah Harari 
for conflating evolution and cultural development, but 
that misses their interest in how humans might continue 

to outrun natural selection through innovation—a path 
our species has been on for many millennia, at least 
since the agricultural revolution and the creation of the 
complex artificial environments we call cities. As con-
troversial as they may be, Tegmark and Harari point 
to how a deeper historical and philosophical under-
standing of technology enables us to explore questions 
about the holistic transformation of humans and human 
agency.

Thacker’s view of technology encourages pursuing 
“technological innovation to help push back the effects 
of the fall” (p. 70). He worries that we might be tempted 
to “transcend our natural limitations,” although it is not 
clear how far we are permitted to push back against the 
corrupted creation. He also fears “the people of God 
buying the lie that we are nothing more than machines 
and that somehow AI will usher in a utopian age” 
(p.  182). Educating people to resist being reduced to 
the status of machines (or data or algorithms) should 
be a learning outcome in any class or discussion about 
AI. As for ushering in a utopian age, this is one way 
of describing (in a kingdom-of-God sense) the Christian 
vocation: participating with God in the new creation. 
And perhaps AI has a role in this.

Thacker is absolutely right that we need a foundational 
understanding of who we are and of what technology 
is, and his answers provoke a number of questions for 
further exploration. The Bible reflects a rich interplay 
between human technological and spiritual develop-
ment, from Edenic agriculture through Babelian urban 
agencies. And, as a technology itself, the Bible partici-
pates in these developments through its origin, nature, 
and function to mediate divine agency that transforms 
human agency. The biblical narrative makes it clear 
that we are not going back to the primordial garden in 
Genesis; we are moving toward the eschatological city, 
New Jerusalem, imaged in Revelation—“and what we 
will be has not yet been revealed” (1 John 3:2). How 
we understand the relationship between technologi-
cal transformation and the transformation of all things 
through the new creation deserves much more atten-
tion within Christian theology.

With AI, it is clear that we are facing an even more pro-
found restructuring of our lives and world—and of our 
selves. Rather than looking back to the imago Dei cor-
rupted in the beginning, Christians might find it more 
generative to look to the imago Christi. As N. T. Wright 
powerfully argues in History and Eschatology: Jesus and 
the Promise of Natural Theology (SPCK, 2019), the new 
creation inaugurated through the resurrection of Jesus 
provides a radically new perspective on creation. This 
includes us and our artificial creations. While Thacker 
believes “nothing will ever change fundamental aspects 
of the universe” (p. 168), some of us may imagine AI 
participating in the new creation.

For someone just beginning to think about AI and 
Christianity, The Age of AI might be a good place to 
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start. But more needs to be read and written to explore 
the theological and technological questions this book 
raises.
Reviewed by Michael J. Paulus Jr., Dean of the Library, Assistant Pro-
vost for Educational Technology, and Director and Associate Professor 
of Information Studies, Seattle Pacific University, Seattle, WA 98119.

2084: Artificial Intelligence and the Future of Human-
ity by John C. Lennox. Grand Rapids, MI: Zondervan 
Reflective, 2020. 124 pages. Hardcover; $19.99. ISBN: 
9780310109563.
Oxford mathematician and science philosopher John C. 
Lennox has been active in Christian apologetics for 
more than ten years. Best known, perhaps, for his 
debates with Richard Dawkins, Christopher Hitchens, 
Michael Shermer, and others (many of these debates are 
readily available online), Lennox has written numerous 
books defending the rationality of Christian faith. Many 
of his books address relationships between science and 
Christianity, such as his 2009 release: God's Undertaker: 
Has Science Buried God?

Lennox firmly believes that science and faith are 
compatible, as demonstrated by his easy way of inte-
grating knowledge from science and theology. He often 
uses argument from design logic for God’s existence. 
From his mathematical perspective, he points to the 
improbability of biogenesis to argue for the direct, non-
evolutionary creation of life by God. As a result, he is 
often associated with advocates of intelligent design 
(ID). While the merits of ID with respect to creation 
matters are contested, it is indispensable when consid-
ering a future that will be (intelligently?) designed and 
built by human society. This is the central focus of 2084, 
its title a leap forward from George Orwell’s 1984.

In chapters 1–3, Lennox cites many secular writers, uto-
pian and dystopian, to highlight future possibilities. 
Their work accords with the assertion that artificial intel-
ligence (AI) is of central importance; “AI will inevitably 
affect us all,” so it is of interest not only to developers, 
but also to “philosophers, ethicists, theologians, cultural 
commentators, novelists, and artists” (p. 16).

But what is AI? Lennox offers his answer in two parts. 
Part one, chapters 4–5, examines “narrow” AI: com-
puter systems designed to fulfill specific tasks, such as 
analyzing vast amounts of data or assisting in diagnos-
ing illnesses. Narrow AI is operational now, providing 
great benefits to society, and its future potential is 
even greater. Unfortunately, like most technologies, it 
can also be corrupted by human sin. Lennox is not a 
Luddite, but he is realistic about AI’s risks, and he lauds 
Christians involved in developing AI, such as Rosalind 
Picard at MIT.

Part two, chapters 6–7, describes the wider hopes some 
people have for AI, such as fundamental changes to 
human life. Indeed, transhumanists believe AI will 

eventually solve all the problems that beset human 
beings, including the “technical” problem (p. 85) of 
death itself. This hope is based on the development of 
Artificial General Intelligence (AGI): a conscious, self-
improving, superintelligent computer system. Human 
creativity would, in effect, bestow life on a technologi-
cal artifact, just as God breathed life into the dust of the 
earth in Adam. These aspirations reveal, according to 
Lennox, a hope to become gods, the realization of the 
false promise of the serpent in Genesis 3.

In chapter 8, Lennox interprets such utopian hopes as 
rejecting God and his promises. He notes the irony “that 
those who are seeking to create a superintelligence do 
not realize that there is good evidence that a superin-
telligence, the superintelligence, already exists: God the 
Creator and Sustainer of the heavens and the earth” 
(p. 117). By rejecting the creator, the creatures made in 
God’s image are diminished and at risk of being made 
“useless” (p. 128).

From a traditional Christian perspective, chapters 1–8 
(more than half the book) provide a good overview of 
AI as the cornerstone of transhumanism. Anyone un-
familiar with such matters will benefit from the account 
Lennox offers. Nevertheless, he skips over many of 
the details to get to his main interest: chapters 9–13, in 
which he develops his theological and eschatological 
perspectives on AI and its potential impacts.

Lennox is neither a preterist nor a post-millennial. 
Instead, he integrates the apocalyptic passages of 
Daniel, 2 Thessalonians, and Revelation to visualize 
what lawless progress in AI could produce. Ultimately, 
Lennox connects dystopian views of advanced tech-
nology, especially AGI, to the apocalyptic “beasts” in 
Daniel and Revelation. The mysteries of the apocalyptic 
genre do not concern Lennox; he is confident that the 
full meaning of such mysteries will become apparent as 
events unfold (p. 205). In the meantime, the prophecies 
encourage believers to be watchful and to guard against 
deception. With this call for watchfulness, Lennox 
moves to his conclusion: “There is no way to a glorious 
future that bypasses the problem of human sin, and the 
only one who has offered a viable solution to that prob-
lem is Jesus Christ, who faced it head-on on the cross” 
(p. 227).

For too long, many Christians have focused exclusively 
on matters of human origins, but the future of human 
life is ignored. Yes, all Christians look for the return of 
Christ, but what of the time between now and then? 
It seems that few believers are even aware of the chal-
lenges they will face later this century. By examining 
the future from a biblical perspective, Lennox offers an 
important corrective.

Christians will disagree over the future of human life, 
just as they do about human origins. In 2084, Lennox 
offers his views of the future, in accordance with his 
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reading of scripture. His conclusions will satisfy some 
readers—and dissatisfy others—but 2084 will certainly 
inform them of AI and its importance. As believers pon-
der the future, by God’s grace the church can remain 
true to its mission, finding answers to tough questions 
by searching the scriptures in light of the doctrines they 
reveal.
Reviewed by David Winyard, Associate Professor of Engineering, Grace 
College, Winona Lake, IN 46590.

HUMBLE PI: When Math Goes Wrong in the Real 
World by Matt Parker. New York: Riverhead Books, 2020. 
336 pages. Hardcover; $27.00. ISBN: 9780593084687.
Humble Pi delivers a veritable potpourri of mathemati-
cal mistakes in the real world, as the title suggests. 
Consequently, the book may be of interest to a wide 
variety of readers. Mathematics educators who are look-
ing for reasons why their students should pay attention 
in class will find plenty of examples to convince even 
the most skeptical student that mathematical mistakes 
can have real-world consequences. Meanwhile, readers 
who struggled in math class may be happy to see that 
even the supposed experts suffer the consequences of 
their own miscalculations. While the book is predomi-
nantly written in a light-hearted tone that makes it 
relatively easy to read for a broad audience, it occasion-
ally is somber when real lives are put in danger due to 
the math going wrong.

The author, Matt Parker, is likely more well known 
as a YouTube mathematician. His channel “Stand-up 
Maths” has half a million subscribers and sixty mil-
lion views. Parker’s attempt to channel his high energy, 
“math is fun” persona into the written word is a chal-
lenging task, but he mostly delivers. For example, the 
page numbers count down until they reach 0, causing 
an error so the next page is numbered 4,294,967,295. 
This seemingly random large number happens to be 
232 – 1; reading the rest of the book will explain why. 
The chapters count up from 0, except for a small chap-
ter 9.49 which follows the chapter on rounding. Parker 
adds levity at the meta level as well as in the writing 
itself which builds on itself effectively. For this reason, 
readers who already are familiar with Parker’s work 
on YouTube will likely catch some extra inside jokes. 
However, to be clear, the book is not simply fan fiction; 
it is a well-researched and thorough account of mathe-
matical mistakes in various contexts and should appeal 
to a wide audience.

The content of the book is organized into chapters based 
on the types of mistakes: losing track of time, count-
ing errors, geometry gone awry, unit conversions, and 
statistics, to name a few. If one chapter fails to capture 
interest, the next one delivers something fresh. While 
this feature is mostly true, it fails in one way. So many 
of the mistakes come down to computer program-
ming errors. At the core, there is a mathematical idea 

at play, but the mistake comes from improperly cod-
ing that idea into a computer. The author did research 
a rich set of mathematical mistakes, but often it was 
not the mathematics that failed but the programming. 
As a mathematician, I was hoping for more mistakes 
that felt like mathematics itself going wrong. Yet I sus-
pect that for most readers this is a distinction without 
a difference.

While the author is not writing explicitly from a 
Christian perspective, that does not mean that the book 
is therefore neutral or without perspective. Parker finds 
a deep joy in the doing of mathematics, a latent aspect 
of creation awaiting cultivation; he may not express it 
this way, but the joy is unmistakable. Many of the errors 
depicted in the book have led to the loss, or near loss, 
of human lives, sometimes in the hundreds. In a way, 
this book deeply values life, and one possible outcome 
would be that people could be more aware of mitigat-
ing such errors. In the final chapter, titled “So, What 
Have We Learned from Our Mistakes?,” Parker writes:

I’ve done a lot of research from accident-investigation 
reports that were publicly released, but that generally 
happens only when there is a very obvious disaster. 
Many more, quiet mathematical mistakes are prob-
ably swept under the rug. Because we all make mis-
takes. Relentlessly. And that is nothing to be feared. 
Many people I speak to say that, when they were at 
school, they were put off mathematics because they 
simply didn’t get it. But half the challenge of learn-
ing math is accepting that you may not be naturally 
good at it, but if you put the effort in, you can learn 
it. As far as I’m aware, the only quote from me that 
has been made into a poster by teachers and put up 
in the classrooms is: “Mathematicians aren’t people 
who find math easy; they’re people who enjoy how 
hard it is.” (p. 7)

This is a book which outlines mathematical mistakes 
in the hope that it could prevent some future mistakes; 
this hope is laudable, and it provides some levity along 
the way, which is sorely needed in 2020. However, the 
example of the UK government refusing to change the 
picture of an incorrect soccer ball on their signs sug-
gests that many mathematical mistakes are likely to be 
commonplace.

Finally, it should be noted that the book is not only about 
mistakes, it also provides lots of “Wow, I didn’t know 
that!” moments. Did you know that a year of “seasons” 
and a year of the earth’s orbit are not the same thing? 
The book is peppered with vignettes such as this that 
keep the reader wanting more. In the end, the book is 
entertaining, includes a lot of fresh examples of math 
in the real world that STEM educators might find help-
ful, and is written for a broad audience. The fact that 
mathematics goes wrong in the modern world mostly 
in connection with computers is important to note; that 
there are so many ways for it to go wrong is fascinating.
Reviewed by Thomas J. Clark, Department of Mathematics and Statistics, 
Dordt University, Sioux Center, IA 51250.	  
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Animals Are an Integral Part of Healthy 
Agriculture 
Thank you to Dorothy Boorse for the review in the June 
issue of Perspectives on Science and Christian Faith (vol. 72, 
no. 2 [2020]: 112) of the book Beyond Stewardship: New 
Approaches to Creation Care, ed. David Paul Warners and 
Matthew Kuperus Heun. I have this book (currently 
on loan to a friend) and found it a very stimulating 
and thought-provoking collection that has me rethink-
ing my use of terms such as stewardship and natural 
resources. It would be great for a small group study. 

I do have a couple of concerns, including advocacy to 
remove animals from agriculture. I strongly believe 
that agriculture needs to transition from an industrial 
paradigm to an ecological paradigm. Healthy ecosys-
tems, including agricultural ecosystems, have animals 
as an integral part (and I am not referring to live-
stock factory operations). For example, water quality 
is a major issue in my home state of Iowa. There are 
a range of remediation techniques available, but the 
more perennial vegetation that is on the landscape, 
the better. Although there is exciting and encourag-
ing experimental work with perennial grains, notably 
Kernza, currently the kinds of perennial vegetation 
from which an agriculturist can earn money are largely 
forage crops, which means livestock. Also, my former 
officemate, who works with farmers, says that fertiliz-
ers that meet organic standards are essentially manures. 
At least one study found that integrating crops and 
livestock increased beneficial insectivorous birds with-
out increasing granivorous birds, suggesting that such 
agricultural systems may benefit natural pest control 
without increasing the risk of bird damage to crops.1 
There is a need for theologians and theoretical ecolo-
gists to interact with those who make their living from 
Creation (i.e., farmers, ranchers, owners of working 
forests) and those who directly work with them (i.e., 
county agents, state agency personnel, scientists at land 
grant universities).

Note
1Olivia M. Smith et al., “Highly Diversified Crop-Livestock 
Farming Systems Reshape Wild Bird Communities,” Ecologi-
cal Applications 30, no. 2 (2019): e02031.

Lynn Braband
ASA member, NYS Integrated Pest Management 
Program of Cornell University, retired	 

A Call for Book Reviewers
The readers of PSCF have long appreciated the many 
insightful book reviews published within its covers. 
If you would be open to being asked to contribute 
to this interesting and important service of writing a 
book review, please send a brief email that describes 
your areas of expertise and preferred mailing address 
to Stephen Contakes at scontakes@westmont.edu.

mailto:scontakes@westmont.edu
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