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The relationship between science and religion has too often been characterized 
in the United States by heated debates and strong accusations. The public is given 
a perspective of confl ict between these two domains and is swayed to support either 
science or religion. This study aims to evaluate this relationship based on archival data 
from the National Opinion Research Center. It was found that participants who viewed 
the Bible as the Word of God in a literal sense earned lower test scores in objective 
science tests and were less interested in taking science courses than those who did not 
hold this view. This is a confl ict between a way of interpreting scripture and science, 
rather than a confl ict between Christianity and science per se. Efforts should be devoted 
to helping Christians develop positive ways to engage science and promote working 
within scientifi c fi elds of inquiry.

Particularly of late, the relationship 
between science and religion has 
often led to heated discussions, 

infl exible belief systems, and strong accu-
sations. The public is given a perspective 
of confl ict between these two disciplines, 
which often leaves only two options: to 
support science or to support religion. 
Media portrayals of science educators 
such as Bill Nye, and of Christian fun-
damentalists such as Ken Ham, heighten 
interest in this topic as well as underlining 
the concerns of each discipline regarding 
the other.1 

Bill Nye 2 and theoretical physicist 
Lawrence Krauss 3 question whether 
religious education is at odds with sci-
ence education since religiosity might 
lead to an antiscience mentality. They 
argued that the United States needs 
more scientists and engineers in this era 
of globalization, and that religiosity is a 
stumbling block to science education. 

On the other hand, there are Christian 
apologists who argue that Christianity 
is compatible with science and that 
Christian theology can actually inform 

science in some cases.4 However, very 
often the concepts in this type of debate 
are confl ated or not specifi c enough. 
In these debates, it is not always clear 
whether the perceived confl ict between 
Christianity and science is about the 
tension between faith and science, or 
between specifi c doctrines/theology and 
science, or between certain religious insti-
tutions and science. As Vincent Smiles 
pointed out, 

Faith is not the same as belief. Belief 
has to do with doctrines and creeds 
that are particular to individuals and 
traditions. Faith is a more universal 
aspect of human experience.5 

In this sense, the confl ict between faith 
and science is a false dichotomy, since 
faith does not always rest on scientifi c 
evidence. However, belief in certain doc-
trines and interpretations of scripture, 
which does result from rational inquiry, 
could potentially be in confl ict with sci-
ence. Moreover, science could mean 
different things to different people. The 
alleged confl ict between Christianity and 
science could mean that certain doctrines 
are incompatible with certain scientifi c 
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theories (e.g., recent creation vs. evolution, young 
earth theory vs. modern geology). Or, it could also 
mean that, in a general sense, religious attitudes 
either hinder people from thinking refl ectively and 
logically or discourage people from studying science. 

Often the assertions on both sides of the Christianity 
vs. science debate are theoretical, and the debate 
could benefi t from more empirical evidence that 
demonstrates how beliefs shape attitudes toward 
science. Empirical evidence is necessary and help-
ful when opinions begin to lead the debate. Hence, 
in this study, multiple statistical methods are utilized 
to examine multiple indicators related to biblical 
interpretation and attitudes toward science. Data is 
sourced from the independent research organization 
National Opinion Research Center (NORC) at the 
University of Chicago (UC). NORC and the UC jointly 
staff seven collaborative Academic Research Centers 
located at UC. The mission of NORC is to provide 
researchers with reliable data and rigorous analysis 
for decision support in the areas of economics, educa-
tion, global development, health, and public affairs.6 

We selected religion-related variables from NORC 
that represent different aspects of Christianity: belief 
in interpretations of the Bible, faith (confi dence in 
God, born-again experience, belief in afterlife), reli-
gious institutions (strength of religious affi liation, 
confi dence in organized religion), religious activities 
(convincing others to accept Jesus), and self-percep-
tions of religiosity and spirituality (considerations of 
the self as religious or considerations of the self as 
a spiritual person). Similarly, variables refl ecting dif-
ferent aspects of science are chosen from the NORC 
database; these include “Having overall interest in 
science” (affective), “Having an objective knowledge 
of science” (cognitive), and “Having taken science 
courses” (behavioral). Our theoretical conjecture is 
that not every aspect of religion is necessarily at odds 
with every aspect of science. We believe it is more 
likely that a literal interpretation of the Bible confl icts 
with the affective, cognitive, and behavioral aspects 
of science.

Confl icts between science and Christianity often arise 
when scientifi c conclusions are seen to be at odds 
with “prevailing modes of biblical interpretation,” as 
Alister McGrath notes.7 Some notable examples here 
are Copernicus (when proponents of a literal reading 
of scripture argued for a geocentric view of the solar 
system) and Darwin (when proponents of a literal 
view of scripture argued that humanity was created 
suddenly as full human beings).

Prior Studies on the Relationship 
between Religion, Intelligence, 
and Science
International assessments have shown that the sci-
ence literacy in the United States is signifi cantly 
lower than that in other developed countries/
regions, specifi cally in West European and East 
Asian nations.8 Researchers have begun to investi-
gate the reasons why this is the case and how religion 
might play a part. Several studies are pertinent to the 
discussion here; they have specifi cally explored the 
relationship between low scientifi c literacy/science 
education and things such as religion, intelligence, 
and cognitive style. Darren Sherkat found that, in the 
United States, religious infl uence has contributed to 
a low level of scientifi c literacy.9 He explained that 
this contribution is more signifi cant than gender, 
race, and income. Jerry Coyne stated that religion is 
the primary culprit that keeps evolution from being 

Chong Ho Yu has a PhD in philosophy, specializing in 
history and philosophy of science, and a PhD in educational 
psychology, with a concentration on measurement, statistics, 
and methodological studies (Arizona State University). 
Currently he is an associate professor of psychology and a 
uni versity quantitative research consultant at Azusa Pacifi c 
University.

William Whitney holds a PhD in systematic theology from 
Fuller Seminary, a Master’s in Science in marriage and family 
therapy from the Fuller School of Psychology, and a Master’s 
in theology from Oxford University. He currently serves on 
faculty as Assistant Professor of Psychology at Azusa Pacifi c 
University.

 Emily Brown is an undergraduate student at Azusa Pacifi c 
University, studying psychology with an emphasis in MFT/
clinical/counseling psychology. Currently she is a research 
and teaching assistant in the Department of Psychology at 
Azusa Pacifi c University.

Siyan Gan graduated from Azusa Pacifi c University with a 
BA in psychology. She was a research assistant for the School 
of Nursing and the School of Global Studies at APU during 
2016. Currently she is pursuing an MA in psychology at 
Pepperdine University, and is working there as a graduate 
assistant.

Hyun Seo Lee recently graduated with a BA in psychology 
from Azusa Pacifi c University. Currently she is working as a 
research assistant under several federal grant-funded projects. 
Her research interests center on the signifi cant role of one’s 
spirituality/religiosity in identity development and cognitive 
behavioral change.



5Volume 70, Number 1, March 2018

Chong Ho Yu, William Whitney, Emily Brown, Siyan Gan, and Hyun Seo Lee

accepted by the majority of Americans.10 He claimed 
that resistance to evolution becomes resistance to 
science as a whole, and that this resistance contrib-
utes to the low rate of scientifi c literacy in the United 
States. 

Further, some studies indicate that there is a nega-
tive association between religiosity in general (not 
specifi c to Christianity) and intelligence in terms of 
standardized IQ tests.11 The causal mechanism in 
this association is open to debate; thus, it is uncer-
tain which of the mentioned factors is a cause (i.e., 
an independent variable), which factor is an effect 
(i.e., a dependent variable), and whether the indi-
cated relationship is bidirectional. Indeed, confl icting 
explanations underlie this effect. One of the most 
well-established arguments is that people who lack 
critical thinking skills tend to depend more on belief 
systems which offer fi nal answers, while individuals 
who are intelligent gravitate toward more rational 
systems.12 Specifi cally, based on experimental data, 
Shenhav, Rand, and Greene suggest that one’s belief 
may be infl uenced by one’s cognitive style. People 
who think intuitively are also likely to believe in God, 
but people who think refl ectively tend to be less reli-
gious and tend to have higher cognitive abilities (IQ). 
In this example, cognitive style and abilities are inde-
pendent variables.13 In short, people with high IQs 
prefer employing rational and empirical approaches 
to understanding and guiding their lives rather than 
employing supernatural and intuitive thinking.14 

According to one longitudinal analysis on changes of 
religiosity, those who are intelligent gradually turn 
less religious over time.15 As a result, these people 
are less likely to adopt religious dogmas that are 
inconsistent, even in the presence of a predominantly 
religious society. This approach advocates that reli-
gious beliefs are “irrational, not anchored in science, 
not testable, and therefore, unappealing to intel-
ligent people who know better.”16 Others approach 
the issue with an evolutionary perspective that views 
scientifi c knowledge as the novel capacity to adapt 
and survive, and religious belief as an evolutionary 
asset in ancient times.17 These evolutionarily novel 
preferences may refer to liberalism and atheism. This 
claim posits that religiosity and intelligence may be 
functionally equivalent, as some of the functions of 
religion—such as compensatory control, self-regula-
tion, self-enhancement, and secure attachment—can 
also be conferred by heightened intelligence. 

Another intriguing argument points out the 
secluded tendencies of some religious groups; these 
tendencies may hinder religious individuals from 
obtaining higher education, particularly analytic 
and purely scientifi c knowledge that works against 
these individuals’ religious values.18 For example, 
some conservative Christians tend to disdain secu-
lar education, and thus maintain homogeneous 
social networks.19 Interestingly, lower levels of IQ 
have been strongly associated with higher levels of 
fundamentalism,20 and information-processing abil-
ity—one of the components of intelligence—has 
been inversely related to literal interpretations of sec-
tarianism of a particular religious group, as well as 
with literal interpretations of religious scriptures.21 
Membership in a sectarian religious denomination 
or fundamentalist belief can result in avoidance of or 
opposition to the scientifi c fi ndings that are inconsis-
tent with one’s religious dogmas (e.g., embryology 
based on evolution, geology based on radiometric 
dating). In this sense, religious individuals may be 
less likely to be interested in or have lower access to 
educational attainment; this outcome may, in turn, 
result in achievement of lower scores on related 
subjects. 

Last, but not least, a recent study indicates that 
people who subscribe to Judeo-Christian traditions 
are less concerned about environmental protection 
when compared with their nonreligious peers.22 It 
would be easy for religious people to take a defensive 
stance on this subject. However, exploratory and 
data-driven research is necessary in order to achieve 
open discussion of this topic and to determine 
the extent to which religion infl uences scientifi c 
knowledge and literacy. If research indicates that 
religion hinders the progress of scientifi c literacy, 
then it is time for a change in perspective on the parts 
of religious individuals. Using exploratory analysis 
and letting the data speak for themselves would 
allow researchers to refl ect openly on the changes 
that are necessary within religious institutions.

Method
Data source and variables
The data for this project were sourced from the 
General Social Survey (GSS) administered by NORC. 
Since 1972, GSS has been used to research attitudes 
and behaviors of the US population regarding social 
matters.23 The original sample size was 2,538, but 
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after excluding missing values, the effective sample 
size was reduced to 1,238. NORC collected data via 
the web, mobile devices, telephone, mail, and in-
person interviews. To reduce sampling bias, NORC 
recruited participants from numerous populations 
and subpopulations. To achieve high response rates 
which would enhance the quality of the data, NORC 
used differing data-collection methods.24 Responses 
to selected survey questions in 2014 relating to educa-
tion, religiosity, and science were extracted (table 1). 
The continuous variables are on a four-point Likert 
scale, and thus no extreme scores affected the anal-
ysis. Other variables, such as the scores of scientifi c 
knowledge, have a wider range of responses, but no 
outliers were detected.

Table 1. Dependent and Independent Variables

Variable Original 
scale Converted scale

Dependent variables

Overall interest in science Ordinal Composite and 
continuous

Scientifi c knowledge Ordinal Composite and 
continuous

Taken science courses Mixed Composite and 
continuous

Independent variables

Belief Nominal
Collapsed to three 
categories: None, 
Non-Christian religion, 
Christian

Strength of religious 
affi  liation Ordinal Continuous

Belief in life after death Ordinal Continuous

Feelings about the Bible Nominal

Confi dence in the 
existence of God Ordinal Continuous

Ever had a “born again” 
experience Ordinal Dichotomous (1 or 0)

Tried to convince others 
to accept Jesus Ordinal Dichotomous (1 or 0)

Consider myself 
a religious person Ordinal Continuous

Consider myself 
a spiritual person Ordinal Continuous

Confi dence in organized 
religion Ordinal Continuous

It is important to note that there are multiple vari-
ables in the NORC data set that can indicate how 
fundamentalist a participant is. They include “How 
fundamentalist are you currently?” and “Christian 
denomination.” Of the options for variables, this 
research team selected the variable “Feelings about 

the Bible.” The reasons for this were as follows. First, 
“How fundamentalist are you currently?” is of a 
highly subjective nature. Without a given context, 
the meaning of this question is subjective. Second, 
“Christian denomination” might not be a strong indi-
cator of one’s fundamentalism. At fi rst glance, the 
larger denominational beliefs could be used to gener-
alize the fundamentalism of its members. However, 
even within a single denomination, there can be a 
variety of beliefs regarding prevalent issues and 
stark differences in the approaches to those issues. 
For example, some Christians who attend a conser-
vative church are quite open minded. Someone may 
belong to a fundamentalist church simply because of 
the infl uence of a spouse or other family members. 

In contrast, the variable, “Feelings about the Bible” 
can provide a direct indicator of aspects of one’s the-
ology. Excluding responses of “Don’t know,” “No 
answer,” and “Other,” there are three remaining 
options in the statement as follows: (1) The Bible is 
the actual word of God and is to be taken literally, 
word for word; (2) The Bible is the inspired word of 
God, but not everything in it should be taken liter-
ally, word for word; and (3) The Bible is an ancient 
book of fables, legends, history, and moral precepts 
recorded by men. The fi rst position exemplifi es a 
fundamentalist interpretation. 

For modeling effi ciency, most variables were con-
verted, and some were combined. For example, 
“Overall interest in science” is a composite variable 
derived from these variables: “Interest in new scien-
tifi c discoveries,” “Interest in technologies,” “Interest 
in medical discoveries,” and “Interest in space explo-
ration.” The original scale is ordinal in nature: “Very 
interested,” “Moderately interested,” and “Not at all 
interested.” For data reduction, numbers “2,” “1,” 
and “0” were mapped into these three response cat-
egories, respectively, after which the average of the 
three variables was transformed into a new variable 
named, “Overall interest in science.” 

“Scientifi c knowledge” is also a composite variable. 
It was derived from the average of the scores of the 
following thirteen questions and statements:

1. The center of the earth is very hot.
2. All radioactivity is man-made.
3. Father gene decides sex of baby.
4. Lasers work by focusing sound waves.
5. Electrons are smaller than atoms.
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6. Antibiotics kill viruses as well as bacteria.
7. The universe began with a huge explosion.
8. The continents have been moving.
9. The earth goes around the sun.

10. How long does it take the earth to go around 
the sun?

11. A doctor tells a couple that their genetic 
makeup means that they have a one in four 
chance of having a child with an inherited ill-
ness. Does this mean that if their fi rst child has 
the illness, the next three will not have the ill-
ness?

12. Does this mean that each of the couple’s chil-
dren will have the same risk of suffering from 
the illness?

13. Two scientists want to know if a certain drug is 
effective against developing high blood pres-
sure. The fi rst scientist wants to give the drug 
to one thousand people with high blood pres-
sure and to see how many of them experience 
lower levels of blood pressure. The second sci-
entist wants to give the drug to fi ve hundred 
people with high blood pressure, to not give 
the drug to another fi ve hundred people with 
high blood pressure, and to see how many 
people in both groups experience lower levels 
of blood pressure. Which is the better way to 
test this drug? Why?

Similarly, “Have taken science courses” is also a 
composite score. This score is derived from three 
questions relating to science classes; the questions 
yield dichotomous (i.e., 1 = “yes”; 0 = “no”) answers: 
“Have you ever taken a high school physics course?” 
“Have you ever taken a high school chemistry 
course?” and “Have you ever taken a high school 
biology course?” 

Another question yields continuous-scaled data: 
“Number of college-level science courses taken.” 
The distribution of the last variable was extremely 
skewed, and all transformation methods failed to 
normalize this variable. Furthermore, its measure-
ment scale was incompatible with the fi rst three 
questions. As a remedy, this variable was converted 
to a dichotomous scale (i.e., 1 = “yes”; 0 = “never”). 
When the composite score was created, the weight 
of the fi rst three variables became “1,” whereas the 
weight of the last one became “2.” The rationale for 
this was that college-level science courses are more 
challenging than high-school-level science courses.

In sum, “Overall interest in science,” “Scientifi c 
knowledge,” “Highest degree,” and “Have taken 
science courses” were chosen for this study because 
they represented three different domains: how much 
participants like science (i.e., subjective interest), 
what participants know about science (i.e., objective 
knowledge), and what participants do about science 
(i.e., behavior: Have taken science classes). 

There are many religion-related variables in the sur-
vey. However, some are too specifi c (e.g., “Do you 
agree that the Pope is infallible on matters of faith 
and morals?” “… that anti-religious materials should 
be banned?” “… that professional athletes should 
give thanks to God?” and “… that religious extrem-
ists should be allowed to hold public meetings to 
express views?”). These questions are not highly 
relevant to the objective of this study, and therefore 
only general items such as “Feelings about the Bible,” 
“Confi dence in the existence of God,” and “Strength 
of religious affi liation” were included. 

Data analysis
When a single statistical procedure examines a pair 
composed of a dependent variable and an indepen-
dent variable only, there is a risk that the fi nding is 
nothing more than a capitalization on chance. As a 
remedy to this problem, multiple indicators were 
extracted from the database (as described above), 
and two different methods were used for triangu-
lation. When a sample size is very large, as it was 
in this study (i.e., n = 1,238), conventional statisti-
cal procedures are inappropriate; the reason is that 
over-powered tests tend to yield signifi cant results 
regardless of data patterns. On the other hand, 
authentic signifi cant variables might be undetected 
by conventional procedures, due to multicollinear-
ity among independent variables. Furthermore, the 
variable, “Christian denomination,” has many miss-
ing values, because only those attending church 
provided answers to this question. 

To rectify these shortcomings, the bootstrap-forest 
approach was used. It is capable of constructing a 
predictive model based on the merged predictive 
values from many exploratory decision-tree mod-
els, by randomly selecting independent variables 
and observations. Variable selection by means of 
shuffl ing the variables could address the issue of 
multicollinearity, whereas subsetting the sample 
by resampling could counteract infl ating statistical 
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power. In addition, this approach is immune against 
outliers and missing values. 

In each bootstrap forest, both the number of splits 
and the sum of squares (SS) were used to deter-
mine which predictor should be retained. One of 
the features of the bootstrap forest is its capability 
of avoiding model complexity; as such, the simplest 
explanation tends to be adopted. After bootstrap for-
ests had identifi ed signifi cant predictors, decision 
trees and Mosaic plots were utilized to illustrate the 
relationships between the dependent and indepen-
dent variables. 

Last, to comprehend the “big picture” by data reduc-
tion, the partial least squares (PLS) approach was 
employed. PLS aims to extract several latent factors 
and responses from several dependent and indepen-
dent variables, respectively. The philosophy behind 
PLS is vastly different from variable selection meth-
ods, such as the bootstrap forest. In PLS, not every 
“redundant” variable is excluded; rather, they are 
retained and combined to form latent factors. It is 
believed that a construct should be an open concept, 
triangulated by multiple indicators, rather than by a 
single measure.25 In this sense, redundancy enhances 
the reliability of measurement, resulting in a better 
model. 

Although PLS modeling can accept both categori-
cal and continuous data, every level of a categorical 
variable in PLS is treated as a factor, resulting in a 
more complicated model. Hence, in PLS, the variable 
“Belief in God” is converted into a numeric value. In 
the conversion process, a reference point was cho-
sen for coding. For example, “Belief in God” was 
coded as “1” and all the rest were coded as “0.” This 
involved mapping “1” to “Yes” and “0” to “No.” It is 
important to point out that this coding scheme does 
not imply any value judgment.

The PLS analysis is composed of three stages. First, 
all potential predictors were included in the fi rst 
PLS, which performed the initial screening; this 
was done to determine the optimal number of 
principal components. At the same time, the most 
signifi cant predictors were selected, based on the 
variable importance plot (VIP) scores. A VIP score is 
a measure of a variable’s predictive power; it is deter-
mined by taking all dependent and independent 
variables into account. If both the coeffi cient and the 
VIP score of a predictor are small, then this predic-

tor is removed from the model. The cut-off for VIP is 
0.8.26 The next step involves the running of another 
PLS, using the remaining predictors. The interrela-
tionships among these variables were examined in 
the loading plot in order to determine which vari-
able belonged to which principal component. Last, 
a principal component regression was run in order to 
determine whether the reduced set of religious vari-
ables could well predict the criterion variables.

Results
Demographics
The demographic information of this sample is as 
follows: the average age of the respondents is 48.98 
years with a standard deviation of 17.39. The age 
range is between 18 and 89. The sample is composed 
of 544 females (43.94%) and 694 males (56.05%). 
Among these participants, 922 are White (74.48%); 
179, Black (14.46%); and the rest (137), self-iden-
tifi ed as “other” (11.07%—NORC did not specify 
Hispanics, Asians, and Native Americans). The edu-
cation level of the majority (800) is high school or 
lower (64.62%). Three hundred and two participants 
are classifi ed as “undergraduate” (24.39%), and 131 
had earned graduate or professional degrees, includ-
ing Master’s degree, PhD, MD, and JD (10.58%). 
Only fi ve respondents reported “other” (0.40%). The 
denomination information is presented in table 2.

Table 2. Christian Denomination of NORC Participants 
Denomination N (%)
Baptist 188 15.19

Episcopal 24 1.94

Lutheran 38 3.07

Methodist 70 5.65

Presbyterian 24 1.94

No denomination 151 12.20

Other 124 10.02

No report 619 50.00

Overall interest in science
Table 3 shows the result of a bootstrap forest using 
“Overall interest in science and technology” as a 
dependent variable. According to the criteria of the 
number of splits and the SS, the most important 
predictor was “Feelings about the Bible.” As indi-
cated by the bars in table 3, there was a sharp drop 
off in SS, which occurred after the fi rst variable. In 
this situation the decision based on a sharp drop is 
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analogous to the decision of keeping the number of 
constructs in factor analysis using a scree plot, as 
well as the decision of keeping the number of clusters 
in hierarchical cluster analysis using a dendrogram. 
Although this operates on subjective decisions, prior 
research based on this type of visual pattern recogni-
tion yielded fruitful and valid results.27 Nonetheless, 
the authors realize the limitation that disagreement 
might exist between different researchers given the 
same data.

The decision tree in fi gure 1 illustrates the rela-
tionship between “Overall interest in science” and 
“Feelings about the Bible.” If participants perceived 
the Bible as the literal Word of God, their mean 
score for “Overall interest in science” was 1.1; this 
value was signifi cantly lower than that for those 
who accepted the Bible as inspired word or as fables 
(m = 1.32). It is important to point out that lump-
ing the categories, “Scripture as inspired word” and 
“Scripture as a book of fables,” was not a decision 
made by the authors. Rather, the recursive partition 
tree algorithm detected a common response pattern 
of these two groups, with relation to “Overall inter-
est in science” and a distinct response pattern of the 
group “Word of God.” The recursive partition tree, 
as the name implies, uses pattern recognition to par-
tition data.

Table 3. Bootstrap Forest of Overall Interest in Science and Technology

Term Number of Splits Sum of 
Squares (SS)

Feelings about the Bible 190 3.87135046

Beliefs 132 2.67426894

Confi dence in the existence of God 178 2.22923067

Strength of religious affi  liation 195 1.67001140

Consider myself a spiritual person 214 1.39284729

Consider myself a religious person 211 1.30786922

Confi dence in organized religion 191 1.30775836

Belief in life after death 159 0.82028824

Tried to convince others to accept Jesus 140 0.65619992

Ever had a “born again” experience 131 0.39167255

Scientifi c knowledge 
Another bootstrap forest was created using “scien-
tifi c knowledge” as the outcome measure (table 4). 
Once again, “Feelings about the Bible” stood out as 
the most important predictor, based on the number 
of splits and on the SS. Furthermore, there was a 
sharp drop in SS, between the top variable and the 
rest of the variables. 

The decision tree in fi gure 2 indicates that partici-
pants with beliefs in the inerrancy of the Bible were 
more likely to have a lower mean value in scientifi c 
knowledge, when compared with those who viewed 
the Bible as a set of God-inspired words or as a book 
of fables.

Figure 1. Decision Tree of Overall Interest in Science and 
Technology
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Table 4. Bootstrap Forest of Scientifi c Knowledge

Term Number of Splits Sum of 
Squares (SS)

Feelings about the Bible 312 1.15961425

Confi dence in the existence of God 243 0.58560112

Consider myself a religious person 311 0.35657313

Consider myself a spiritual person 290 0.29113425

Confi dence in organized religion 287 0.26364798

Strength of religious affi  liation 270 0.22868984

Beliefs 183 0.21576889

Ever had a “born again” experience 181 0.16698924

Tried to convince others to accept Jesus 222 0.12133396

Belief in life after death 200 0.10656636

This interesting phenomenon necessitates further 
scrutiny. Figure 3 is a Mosaic plot indicating the por-
tion of different answers to “The earth goes around 
the sun” by “Feelings about the Bible.” As shown 
in fi gure 3, more than 10% of respondents associ-
ated with a misbelief that “the sun goes around 
earth.” Surprisingly, nearly one fi fth of respondents 
who viewed the Bible as inspired words reported 
the incorrect answer, which is higher than what is 
expected. Nevertheless, a substantially larger percent 
of people who believe the Bible is literally the Word 
of God asserted that the sun goes around the earth 
(27.16%) when compared with those who view scrip-
ture as fables (13.00%) or inspired word (18.16%). 
Both a Chi-square test (X2 = 38.66, p < .0001) and a 
Fisher’s exact test (p < .0001) indicated that this dis-
crepancy between groups of different perspectives 

A similar pattern could be observed in the question 
“How long does it take the earth to go around the 
sun?” (fi g. 4). Only 62.84% of participants who per-
ceived the Bible as the literal Word of God could 
correctly answer the question, compared with those 
viewing the Bible as fables (76.50%) or as inspired 
word (71.25%). The orange area of fi gure 4 shows the 
percentage of the right answer (one year) by attitudes 
toward the Bible. A Chi-square test indicated that 
this difference was signifi cant (X2 = 15.33, p = 0.0178), 
and a Fisher’s exact test provided further support 

Figure 2. Decision Tree of Scientifi c Knowledge

Figure 3. Mosaic Plot of “The earth goes around the sun” 
and “Feelings about the Bible”
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for this conclusion (p = 0.176). These two items (i.e., 
“The earth goes around the sun” and “How long 
does it take the sun to go around the earth?”) were 
singled out for further examination, because—rela-
tive to more diffi cult questions (e.g., “Father gene 
decides sex of baby,” “The continents have been 
moving”)—these two items are generally considered 
as common knowledge. As such, it is alarming that 
a large percentage of participants failed to answer 
these questions correctly. 

Chong Ho Yu, William Whitney, Emily Brown, Siyan Gan, and Hyun Seo Lee

The decision tree in fi gure 5 shows that if the partici-
pants believed that the Bible was the Word of God, 
then the expected score of “Taken science courses” 
was 1.897. If the Bible was taken as either fables or 
inspired word, the expected score was 2.699. 

Term Number of Splits Sum of 
Squares (SS)

Feelings about the Bible 242 54.0479782

Confi dence in the existence of God 215 21.8126617

Consider myself a spiritual person 234 17.1031395

Consider myself a religious person 232 15.8546498

Beliefs 163 14.9132990

Strength of religious affi  liation 224 14.4932626

Confi dence in organized religion 212 12.2354652

Tried to convince others to accept Jesus 176 8.54974659

Belief in life after death 152 6.99398268

Ever had a “born again” experience 153 6.28336062

Table 5. Bootstrap Forest of Taken Science Courses

Figure 4. Mosaic Plot of “How long does it take the earth to go 
around the sun?” and “Feelings about the Bible”

Figure 5. Decision Tree of “Taken science courses”

Taken science courses
For the dependent variable “Taken science courses,” 
the bootstrap forest (table 5) shows that “Feelings 
about the Bible” is again the greatest predictor. 

Partial least squares
Although the preceding bootstrap approach consis-
tently indicates that one’s perception of scripture is 
the most important predictor of all dependent mea-
sures, this indication cannot be extended to suggest 
that other religion-related variables have no contri-
bution to measured outcomes. In a similar vein to 
the bootstrapping approach, a preliminary partial 
least squares (PLS) analysis was employed to iden-
tify the most powerful predictors. However, unlike 
the method in the bootstrapping approach, PLS takes 
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all three dependent measures into account simulta-
neously. Table 6 indicates that fi ve variables might 
be retained, based on the criterion of VIP score > 0.8. 

Table 6. VIP Scores of All Potential Predictors
Variables VIP
Feelings about the Bible 1.9262
Consider myself a spiritual person 1.1584
Confi dence in the existence of God 1.1561
Beliefs 0.8775
Strength of religious affi  liation 0.8411
Belief in life after death 0.7491

Consider myself a religious person 0.6935

Confi dence in organized religion 0.6391

Tried to convince others to accept Jesus 0.6137

Ever had a “born again” experience 0.5539

Note: Variables with high variable importance are bolded

In fi gure 6, the X-Y score plots suggest a two-factor 
solution. When a one-factor solution is forced into 
the model, the observations show no pattern, as is 
indicated in the fi rst X-Y plot. An ellipse is formed in 
a two-factor solution, as shown in the second graph. 
However, when the solution goes beyond two fac-
tors, the ellipse disappears.

A second PLS model was run, using the fi ve vari-
ables with the highest VIP scores. Figure 7 shows 
the clustering pattern of the dependent variables 
(Ys) whereas fi gure 8 presents the grouping pat-
tern of the independent variables (Xs). Apparently, 
the dependent variables “Scientifi c knowledge” and 
“Taken science courses” go together as a group, 
whereas “Overall interest in science and technol-
ogy” is a stand-alone outcome. The loading plot of 
Xs indicates an interesting clustering pattern (fi g. 8). 
“Feelings about the Bible” appears to be a distinct 
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Figure 6. X-Y Score Plots

Figure 7. Loading Plot of Dependent Variables

Figure 8. Loading Plot of Independent Variables
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independent variable, whereas all the other variables 
can be lumped together as one factor. This result is 
in alignment with that of the bootstrap analysis, in 
which “Feelings about the Bible,” by itself, was a 
substantial factor.

In the light of these fi ndings, a new component con-
sisting of “Science knowledge” and “Taken science 
courses” was created, while fi ve religion-related 
variables were loaded onto another element named 
“Religious component.” A regression analysis indi-
cated that the religious segment was a signifi cant 
predictor of science knowledge and courses with 
a negative association (b = -0.11, p = 0.0048). The 
same inverse relationship is also observed between 
“Overall interest in science/technology” and 
“Religious component” (b = -0.09, p = 0.0001). 

Conclusion
Discussion
This study demonstrates a strong relationship 
between “Feelings about the Bible,” “Scientifi c 
knowledge,” and “Taken science courses.” Multiple 
data analyses revealed that “Feelings about the Bible” 
alone is a strong predictor of all variables regarding 
attitudes toward science. Results of the bootstrap-
forest approach indicate that this variable trumps all 
other religion-related variables, while results of the 
PLS approach indicate that “Feelings about the Bible” 
is also a stand-alone predictor. While other religion-
related variables (i.e., “I consider myself a religious 
person” and “Strength of religious affi liation”) are 
also predictors of one’s level of scientifi c knowledge, 
“Feelings about the Bible” is the strongest predictor 
of scientifi c knowledge. Moreover, when a few other 
religion-related variables were grouped together by 
PLS as a component (in addition to “Feelings about 
the Bible”), these items together also played a role in 
predicting the outcome of one’s scientifi c knowledge 
and overall interest in science and technology.

Since “Feelings about the Bible” is the strongest 
predictor of overall attitudes toward science, more 
discussion about how one’s perception of scripture 
infl uences interest in science is warranted. Those 
who responded that the Bible is the actual word of 
God and is to be taken literally (i.e., word for word) 
reported having the lowest degrees of scientifi c 
knowledge and interest in science. Conversely, those 
who had the highest level of interest in science were 

also those who did not believe that scripture was 
inspired (as measured by the variable, “The Bible is 
an ancient book of fables, legends, history, and moral 
precepts recorded by men”). Among those who were 
Christian and had the highest degree of scientifi c 
knowledge were those who understood scripture as 
inspired, but did not believe that scripture should be 
taken literally. 

A cursory glance at this data set might result in the 
assumption that religious persons are less competent 
in the sciences. The NORC data do, in fact, indicate 
the tendency for Christians holding a more literal 
interpretation of scripture to be less interested in 
science and technology, less competent in scientifi c 
knowledge, and less likely to take science courses. A 
cursory examination of this data set might also cause 
one to conclude that religion or Christianity is an 
obstacle to science education, or that Christianity is 
antiscience (as some New Atheists argue). However, 
it would be premature to draw such conclusions 
from this data set. Here it is essential to note that the 
most signifi cant and major roadblock to positive atti-
tudes toward science is not Christianity per se, but 
how scripture is to be understood or interpreted. This 
perspective demonstrates the centrality of scriptural 
interpretation in the discussion, and more broadly, 
the centrality of scriptural interpretation in the con-
temporary science/religion dialogue for Christians. 

One way to begin to make sense of the data rep-
resented here is to see these results as residual 
elements of historical events that occurred within the 
United States, regarding the inspiration and author-
ity of scripture. While a comprehensive survey of 
inerrancy, inspiration, and fundamentalism falls 
outside the scope of this article, it will be helpful 
to highlight several historical features that relate to 
 literal interpretations of scripture and science in the 
United States.

The late nineteenth century presented signifi cant 
challenges to Bible-believing Christians in the United 
States. With the rise of the modern sciences and the 
growing use of biblical criticism by liberal Protestant 
theologians, the authority of the Bible seemed to be 
threatened for many Anglo-American evangelicals. 
Fundamentalism can best be understood as a move-
ment that was unique to the American scene, and 
which was thought to be a reaction against modern 
ideas (such as the theory of evolution and historical 
critical approaches to scripture).28 As Martin Marty 
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notes, “Fundamentalism was the product of people 
who encountered modernity, did not like what they 
saw and regrouped or refashioned their faith.”29 

During this latter part of the nineteenth century, 
evangelical Christians in America rallied together to 
identify the “fundamental” and essential elements of 
Christianity in order to prevent the deterioration of 
the Christian faith by elements of modern thought 
and liberalism. These fi ve central doctrines were 
the authority of scripture, the virgin birth, substitu-
tionary atonement, bodily resurrection, and Christ’s 
divinity. Sometimes the second coming was also 
added to this list.30 

Moreover, since the historical reliability of scripture 
was being called into question (particularly through 
the theory of evolution), American fundamentalism 
reacted by attempting to safeguard the authority of 
scripture. One of the results was an emphasis on the 
authority of scripture that promoted the Bible’s accu-
racy regarding facts about the physical world. While 
the authority of scripture was defended in previous 
centuries, particularly in the Protestant Reformation, 
a strict understanding of inerrancy did not appear 
until the modern time period. During this period, 
it assumed a unique fl avor among early-twentieth-
century American fundamentalists, with theologians 
such as A. A. Hodge and B. B. Warfi eld contributing 
to the establishment of such views.31 By emphasizing 
the authority of scripture, a plain-sense literalism, 
and scripture’s inerrancy (i.e., scripture is free from 
error), the fundamentalist movement attempted to 
establish a sure foundation that knowledge could be 
built upon.32 This literal reading of the text offered an 
almost “scientifi c” view of the Bible, since scripture 
could be read literally and the facts of the Bible could 
be made clear to any person who could read the scrip-
ture.33 George Marsden noted that pietistic American 
evangelical revivalism in the late nineteenth and 
early twentieth century further strengthened the idea 
that any intellectual activity or reading outside of 
the Bible was to be used as a “resource” to “get in 
touch with people” and lead them to faith in Christ.34 
Additionally, strict literalist and inerrant readings of 
scripture grew in popularity among Christians, since 
such readings seemed to combat new scientifi c ideas 
that appeared to contradict biblical “data.” 

As the question of the authority of scripture contin-
ued to be hotly contested on the American scene, 

new variations emerged, relating to how authorita-
tive the text could be in giving factual information 
about the natural world. “Inspiration” is the theo-
logical term that denotes God’s Spirit working 
through prophetic messengers to author scripture, 
while “authority of scripture” primarily refers to 
an acknowledgment that the Triune God is behind 
the authorship of the biblical text and that scrip-
ture is trustworthy in the matters that it speaks of. 
While evangelical groups agreed that scripture had 
“authority” and was “inspired,” differences arose 
regarding whether scripture was trustworthy in its 
depictions of the natural world, or whether scripture 
was only authoritative in its explanations of matters 
of faith and salvation. These differences can be seen 
in the development of the terms “strict inerrancy” 
and “limited inerrancy.” 

Evangelicals in the mid-twentieth century, such 
as Carl Henry and Harold Ockenga (the fi rst presi-
dent of Fuller Theological Seminary), promoted a 
movement called “new” evangelicalism (or neo-
evangelicalism) that agreed on the theological 
importance of the core fundamentals of the faith, 
while disagreeing with fundamentalism’s separatist 
stance toward culture. This “new” evangelicalism 
was interested in engaging in dialogue with sci-
ence and advocated a softer stance toward inerrancy 
that was more accommodating toward science. The 
term “limited” inerrancy (scripture is authoritative 
in matters of faith and salvation) became associated 
with this group of evangelicals, while fundamental-
ists continued to promote more literal renderings 
of the text advocating “full” or “strict” inerrancy, 
a view which was often skeptical of science. The 
fundamentalist notion of “full” or “strict” inerrancy 
understood that scripture is without error when it 
speaks on any subject (including history, geography, 
and science) and promoted a more literal interpreta-
tion of the text.35 For fundamentalists, if scripture is 
without error, then it could also serve as the founda-
tion for understanding the natural world, and could 
be authoritative in determining matters of history 
and science. Advocates of strict inerrancy argued 
that any error in scripture calls into question the 
trustworthiness of the entire Bible.36 

Advocates of moderate or limited inerrancy insisted 
that scripture is free from error in matters of faith and 
salvation, whereas other matters related to science 
are outside the Bible’s primary goal.37 Evangelical 
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Christians involved in science in the mid-twentieth 
century also popularized the use of the terms “con-
cordist” and “accommodation”; these terms refer to 
how much one can assume that scripture is accurate 
in matters related to science. Concordism posits that 
there should be a “concord” or agreement between 
what scripture speaks of and what science says—that 
is, that scientifi c claims about the world made by 
scripture must be true. The “accommodation” posi-
tion recognizes that biblical writers used an ancient 
worldview and “phenomenological language” (e.g., 
the sky appears to be a blue dome containing water) 
to explain the physical realm—which might not nec-
essarily coincide on all accounts with the current 
scientifi c view of created reality. The terms “concord-
ist” and “accommodation” also coincide with basic 
understandings of “strict inerrancy” and “limited 
inerrancy,” respectively. In the 1950s, theologians 
such as Bernard Ramm popularized the use of these 
terms among neo-evangelicals and within groups 
such as the American Scientifi c Affi liation.38

Moving into the new millennium, literal interpreta-
tions of scripture continue to infl uence one’s degree 
of openness to the age of the earth, particularly 
shaped by one’s interpretation of Genesis. Young 
earth creationists interpret the Bible in a literalist 
fashion by claiming that God created the cosmos and 
life in six 24-hour days, about 6,000 years ago; this 
view is the least compatible with the contemporary 
scientifi c consensus. Progressive creation and evo-
lutionary creation rely on models of the authority of 
scripture that move away from literalism. Progressive 
creationists claim that God created life in sequential 
stages in 4.5 billion years. This school of thought is 
also known as “old earth creation” and “day-age 
theory.” This theory accepts micro-evolution (i.e., the 
occurrence of changes within the same species) but 
rejects macro-evolution (i.e., the turning of one spe-
cies into another). Evolutionary creation, as its name 
implies, asserts that creation operates upon an evo-
lutionary process which was designed by God. This 
theory is also known as theistic evolution.39

During the 1990s, the Presbyterian Church of 
America (PCA) published a report in an attempt to 
answer a seeming incompatibility between a modern 
scientifi c theory of the origin of the universe, and the 
creation account in Genesis. According to the PCA 
report, there are at least four ways to interpret the 
word “day” in Genesis 1. These include (1) Calendar 

day: a day consists of 24 hours; (2) Day-age: six days 
are six consecutive ages; (3) Framework: the cre-
ation week is a metaphor for the creative act of God; 
and fi nally, (4) Analogical day: days in Genesis do 
not have any specifi ed length. The PCA committee 
emphasized that all these views are compatible with 
orthodox Christianity.40 However, while all these 
views are compatible with orthodox Christianity, 
some of the views are more amenable to the science/
faith dialogue than are others. Current media trends 
and “New Atheists” typically confl ate the complex-
ity of views within the Christian faith regarding 
scriptural interpretation.

What began in the late nineteenth century as a well-
intentioned move toward affi rming key doctrines of 
the Christian faith, resulted in a heightened literalist 
interpretation of scripture within the United States. 
This new level of literalism was pushed to a higher 
degree than had occurred in previous centuries. Such 
a literalist interpretation of the Bible is by no means a 
long-standing tradition. Rather, as described above, 
strict “inerrant” views of the text are a fairly recent 
phenomenon. Already in the fi fth century, for exam-
ple, St. Augustine had warned that the fi rst chapter 
of Genesis should not be taken literally, because the 
Holy Spirit did not care about “the form and shape 
of the heavens” and did not want to teach things that 
were irrelevant to salvation. In a similar vein, Galileo 
said, “The intention of the Holy Spirit is to teach us 
how one goes to heaven, not how heaven goes.”41

While the results of our study show the association 
between literal interpretations of the Bible and a lack 
of knowledge in science, this study does not confi rm 
that these historical events are the only cause of the 
data results. However, given the history of literal 
interpretations of the Bible associated with funda-
mentalism, as well as a degree of skepticism toward 
science which is often associated with fundamental-
ism, it seems amiss not to make such observations 
and historical connections. It is important to note 
that the desire to read the Bible literally will natu-
rally produce interpretations that are in confl ict 
with science. Strict literalist interpretations of scrip-
ture promote confl ict with aspects of science. Given 
this historical backdrop, perhaps it should not come 
as too much of a surprise that those less interested 
in science are those who also adhere to more literal 
readings of the biblical text. 
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Recommendations and Further Research
For those interested in the current religion/science 
dialogue within the United States, the NORC data 
present sobering reminders about the current state 
of Christianity’s interaction with science. While 
those who read scripture more literally show the 
least amount of interest in science, there is also less 
interest in science among those who hold a nonliteral 
approach to scripture, when compared with those 
who do not believe in the inspiration of scripture at 
all. Furthermore, earlier study highlighted a nega-
tive infl uence of one’s fundamentalist orientation on 
educational attainment, including post-secondary 
education and graduate study.42 This general ethos 
has the potential to discourage Christian youth 
from participating in science or higher education, 
while also contributing to Christian scholars feeling 
ostracized in their fi elds. Whether there is a nega-
tive relationship between the Christian faith and 
performance in social sciences and the humanities 
awaits further research. Overall, there is more work 
to be done to help Christian churches and commu-
nities develop positive ways to engage science and 
promote working within scientifi c fi elds of inquiry. 
That being said, we propose three recommendations 
for furthering the science and faith dialogue among 
Christians. 

First, faith-learning integration should be (and should 
continue to be) the area of focus in Christian uni-
versities and churches. Faith-learning integration is 
defi ned as “a scholarly project whose goal is to ascer-
tain and to develop integral relationships which exist 
between the Christian faith and human knowledge, 
particularly as expressed in the various academic 
disciplines.”43 This solution aims to be a bridge that 
initiates dialogue between science and religion rather 
than a battle or barrier between the two disciplines. 
The task of faith-learning integration is critical to 
Christians, as it assists believers in fi nding a balance 
between science and religion, as well as promoting 
the development of more effi cient and high-quality 
researchers. The core to this task lies in understand-
ing the unifi ed nature of truth, although there may 
be various ways of revealing, perceiving, and inter-
preting this truth.44 As Alister McGrath notes, both 
scripture and science are viewed as tools to facilitate 
the study of the natural world, as well as the nature 
of humanity (or human condition).45 In this case, both 
religion and science are equally important, as each 
discipline represents part of the circle. Faith integra-

tion can complete the circle by providing in-depth 
education in both disciplines, and brings a sense of 
wholeness to our understanding of reality.46 Other 
than helping scholars to understand the importance 
of each tool or how to utilize each resource in fi nd-
ing the truth, faith-learning integration is also known 
to provide a platform for personal growth. Through 
this process, an individual will become more aware 
of his or her own strength and weakness, which 
often leads to self-introspection that is refl ected in 
one’s research work. In this way, a researcher is less 
likely to be manipulated by human heuristics. That 
allows more openness to critiques from the outside 
world or other disciplines.

The task of integration does not rely on a sole or fi xed 
model to educate Christians, but rather aims to equip 
scholars to recognize “the privilege of participating 
in the work of revelation by engaging in research.”47 
In general, faith-learning integration wishes to aid 
Christians to be more open to the scientifi c world 
rather than making people feel as if they are forced 
to choose between science and religion. As J. D. Guy 
wrote, “This process will regard controversy and 
diversity as catalysts for growth, bring excitement 
and joy rather than fear and defensiveness.”48 This 
unifi ed approach to knowledge is signifi cant for 
scholars to bring a holistic approach to research.

Second, within Christian universities and churches, it 
is important to stress the contributions of Christians 
to science. Many prominent scientists who con-
tributed to major breakthroughs in science were 
Christians; these included Isaac Newton, Michael 
Faraday, James Maxwell, and Lord Kelvin.  For these 
scientists, Christian belief was not a hindrance to 
scientifi c exploration; rather, these scientists were 
motivated to reveal the glory of God by showing 
the order of the universe via science.49 T. F. Torrance 
argues that Christianity’s belief that the universe is 
orderly contributed to the birth and development of 
modern science.50 Similarly, Japanese scholar Naoki 
Komuro asserted that the root of science in the 
 modern sense could be traced to the Judeo-Christian 
heritage.51 According to Komuro, deities of other ear-
lier religions are members of nature or the universe 
rather than creators of the natural order. However, 
the Hebrew God is unique, because the cosmic order 
arises from Yahweh. More importantly, as the Bible 
documents wrestling and debates between God and 
humans, Komuro argues that the debating of Jews 

Article
Surveying the Relationship between Views of Scripture and Attitudes toward Science



17Volume 70, Number 1, March 2018

and Christians paved the way to logical reasoning, 
an element that is critical to scientifi c thinking. In 
short, the story of how Christians have interacted 
with science is a story that needs to be told, as well as 
one that is worth hearing. 

Third, in addition to advocating faith learning, and 
telling the story of Christian interaction with sci-
ence, particular efforts should focus on providing 
Christians with better nuanced explanations of how 
one might read and understand scripture. This rec-
ommendation, while overlapping with faith learning, 
focuses specifi cally on the importance of hermeneu-
tics within the science/faith dialogue for Christians. 
As the NORC data have revealed, the strong pre-
dictor in levels of interest in science and scientifi c 
knowledge is one’s feelings about the Bible and how 
scripture is interpreted. Again, given the history of 
conservative evangelicalism and fundamentalism’s 
emphasis on more-literal readings of the scripture 
in US history, especially in dialogue with science, 
this should not come as a surprise. Since this data 
set clearly indicates that one’s method of reading 
scripture correlates with how one understands and 
engages science, faith-learning integration should 
demonstrate sensitivity and instruction devoted to 
how one reads scripture. 

The data here highlight that interpretive tools 
are needed to understand scripture and to make 
sense of the narrative of the world, as told by sci-
ence. Hermeneutics is an activity that takes place 
within a community of readers (and hearers) and 
is an element of Christian spiritual formation.52 
Understanding the church as an interpretive com-
munity offers much room for individual, spiritual, 
and professional growth, by stressing the idea that 
biblical data and scientifi c evidence are not in con-
fl ict. Consequently, when science and faith appear 
to be in confl ict, one’s view of biblical interpretation 
may require revisitation. Understanding churches as 
communities of interpretation, particularly around 
science and faith, is critical—both for the growth of 
persons interacting critically with science and for the 
growth of researchers and scientists themselves. 
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