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• Drake, The Invention of Religion (121 votes)
• Epstein, Good Without God (105 votes)
• Russell, Religion and Science (104 votes)
• Shermer, The Believing Brain (98 votes)
• Zuckerman, Society Without God (97 votes)
• Roac, Spook: Science Tackles the Afterlife (87 votes)
• Harari, Sapiens: A Brief History of Humankind (86 

votes)
• Shermer, How We Believe (83 votes)

Conclusion

Analysis of publications using computational and 
data-science methods of the type illustrated in this pa-
per is a vital breakthrough for all university research 
fields, including the academic study of religion. These 
methods overcome interpreter bias to a significant de-
gree and generate insights into the complex internal 

structure of the field at the present time. These same 
analytical tools can be used for longitudinal analysis, 
showing how the field changes over time. Space lim-
itations prevent me from going into details but pic-
ture a video depicting the co-authorship dynamically 
emerging from nothing at the beginning of the twen-
tieth century, slowly gaining geometric intelligibility, 
until it reaches the highly dispersed network with a 
core structure that it has today.

The insights gained are numerous, from the kinds 
of people working in the scientific study of religion to 
the departments and institutions that are most heavily 
involved. We saw evidence of the complete separation 
between the rapidly growing scientific wing of the ac-
ademic study of religion and the humanities wing of 
the academic study of religion. And we appreciated 
the powerful influence that trade publications in SSR 
wield in the general reading public.

Do insights of these kinds change anything in prac-
tice? They should. Any introduction to the academ-
ic study of religion should take account of such field 
maps. Institutions should use this information to make 
plans. And religion departments may even be inspired 
to rethink hiring priorities in an attempt to overcome 
the tragic separation of scientific and humanities ap-
proaches to religion. Information of this kind ushers 
scholars into a new world where we can operate with 
feedback about the entire field and direct our efforts 
and resources accordingly.

What’s next for Dr. Lane and me? We’re eager to 
finish the job by analyzing literature using humanities 
approaches to religion.

This article illustrates the value of computer modeling 
and simulation (CMS) for linking theory and data in 
the academic study of religion, focusing on ways in 

which scholars in religious studies and the humanities 
can benefit by collaboratively engaging in this relative-
ly new and radically transdisciplinary methodology. 

Figure 7. The 555 books in the “My GoodReads 
Religion Bookshelf” having >=75 votes,  

clustered to topic.
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I begin by briefly introducing CMS and describing 
some of its recent uses in analyses of religious phe-
nomena. The second part provides a case study—an 
agent-based model (ABM) designed to simulate and 
forecast changes in religiosity and existential security 
in Europe (Gore et al. 2018). The main research ques-
tion guiding the construction and validation of this 
model was: What are some of the conditions under 
which, and mechanisms by which, religiosity declines 
in contemporary European populations? I highlight 
one of the main research findings from the simulation 
experiments on the model. Finally, I briefly explore 
some of the material and methodological implications 
of the development and deployment of such models 
for the academic study of religion.

What is Computer Modeling and Simulation?

CMS methodologies have been a staple in natural 
sciences such as physics since the middle of the last 
century, but over the last few decades they have be-
come increasingly popular in the social sciences as well 
(Gilbert and Troitzsch 2005). More recent advances in 
computational power and transdisciplinary collabora-
tive model building strategies have made these methods 
more accessible and attractive to scholars of religion, 
including those rooted in religious studies and more 
traditional fields in the humanities (Nielbo, Braxton, 
and Upal 2012; Diallo et al. 2019). For example, CMS 
has been used to shed light on the dynamics involved 
in the growth of new religious movements (Upal 2005), 
on patterns of religious cognition (Bainbridge 2006), 
and on demographic shifts in religious belief and be-
havior (Iannaccone and Makowsky 2007). These tools 
have also been applied to address historical questions 
related to the role of religion in major civilizational 
shifts such as the Neolithic transition in the Levant 
(Shults and Wildman 2018), the Axial Age in west, 
south, and east Asia (Shults, Wildman, et al. 2018), and 
the emergence and expansion of post-supernatural 
cultures in modernity (Wildman et al. 2020).

In this context, I focus on ABM approaches in the 
study of religion, highlighting (and illustrating) the 
way in which they enable scholars to explore and ex-
plain religious phenomena at the micro-level (indi-
vidual agents), meso-level (networked groups), and 
macro-level (society and environment). When appro-
priately designed, constructed, and validated, such 
models provide scholars with an “artificial society” in 

which they can implement their theories and test their 
hypotheses about religion through simulation experi-
ments that would not be possible (or ethical) in the real 
world. Imagine, if you will, a “digital twin” of the re-
ligious system in which you are interested, populated 
with individuals with the relevant variables (e.g., reli-
gious beliefs) who interact with each other in relevant 
networks (e.g., rituals) as the conditions change within 
their environment (e.g., secularization). You can alter 
the variables, the networks, and the environmental 
conditions in order to explore the reciprocal relations 
among them.

For scholars of religion who are not trained in quan-
titative methods, much less in computer science, all of 
this may sound too complex, too mechanistic, or too 
foreign to be worth exploring. I bear three pieces of 
good news. First, it is not as foreign as you might think. 
Scholarly reflection on religion is always and already 
“modeling”—creating and imaginatively indwelling 
theoretically and observationally informed “worlds” 
filled with more or less religious agents behaving and 
interacting in various contexts under different condi-
tions. As scholars you quite naturally “simulate” these 
behaviors, interactions, and outcomes in your minds 
and present theoretical reflections on them in your 
texts. Second, it is not as mechanistic as you might 
think. It is indeed mechanistic in the sense that the 
causal architectures of such computational models are 
precise implementations of religious theory formal-
ized mathematically and algorithmically. But there 
are tools for incorporating probability, subjectivity, 
and insights from qualitative (e.g., historical, textual, 
ethnographic, philosophical) research into the mod-
els. Third, it is even more complex than you proba-
bly think it is, but that is ok. ABMs were invented to 
deal with complex adaptive systems characterized by 
nonlinear causal dynamics. Subject matter experts em-
bedded within a transdisciplinary computer modeling 
team do not need to be computer scientists; they only 
need to learn how to articulate their theories and re-
lay their data to the latter in ways that they can use to 
inform the construction and validation of the model. 
Let’s have an example.

Theory and Data in the Construction and 
Validation of NoRM

To illustrate the value of CMS in the academic study 
of religion I’ll use a model our team refers to as the 
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“NonReligion Model” (NoRM). The full title of the 
article in which this model was outlined and its re-
sults reported is “Forecasting Changes in Religiosity 
and Existential Security with an Agent-based Model” 
(Gore et al. 2018). Additional details and all the supple-
mentary materials for the article are available online 
at https://github.com/rossgore/JASSS-Special-Issue. 
Our goal was to shed light on the conditions under 
which, and the mechanisms by which, religiosity de-
clines in contemporary European populations. As the 
title suggests, the purpose of the model was both ana-
lytic and predictive. Here “prediction” does not mean 
“telling the future,” but forecasting (with the highest 
probability you can manage) what is likely to happen 
where and why, when certain conditions are present. 
Again, this is what scholars of religion already do; 
CMS simply provides a new technique to add to their 
academic toolkit. NoRM is an example of a multi-agent 
artificial intelligence model (Lane 2013), an ABM with 
more psychologically realistic agents simulated within 
more socially and culturally realistic networks. Other 
recent examples include models of the role of religi-
osity in terror management (Shults, Lane, et al. 2018) 
and in mutually escalating intergroup conflict (Shults, 
Gore, et al. 2018).

I focus here on NoRM because both the theory and 
the data involved are more likely to be familiar to 
readers of the Bulletin for the Study of Religion. Begin 
by imagining an “artificial society” that represents a 
European country (or countries). This society is filled 
with simulated agents who have variables related to 
religiosity, education, and existential security. The 
agents are also distributed in networks within which 
they can influence and be influenced by the opinions 
of others. Moreover, their opinions and interactions 
can be altered or constrained by environmental factors 
such as existential security at the country level.

What role do theory and data play? The most obvi-
ous examples of relevant theories here have to do with 
religiosity, educational homophily, and existential se-
curity. The meaning and value of the term “religion” is 
hotly contested among scholars but one of the benefits 
of CMS is we don’t have to resolve this academic de-
bate before moving forward. We can “operationalize” 
terms such as religiosity in ways that make the most 
sense for the task at hand; in this case, measuring and 
understanding shifts in supernatural beliefs, belief in 
God, religious formation, and religious practice as in-
dividuals engage with more educated networks within 
more existentially secure environments. Many theories 

of “religion” bear on our formalization of the relevant 
variables here but implementing them within a com-
putational architecture requires finding the right level 
of abstraction (described below). The network effects 
on individual agent religiosity formalized within the 
model were guided by empirically informed theories 
of educational homophily, which suggest that (at the 
aggregate level) the more people become educated 
and interact with other educated people the less re-
ligious they become (Hungerman 2014; Lewis 2015; 
Dutton and Van der Linden 2017). The causal archi-
tecture of NoRM was also informed by the influential 
“existential security” hypothesis within the sociology 
of religion, which argues that religiosity declines as 
societies experience modernization and cultural and 
economic shifts that support stronger welfare policies 
run by secular institutions (Inglehart and Welzel 2005; 
Norris and Inglehart 2011).

Decisions about the formalization of theories and 
the operationalization of variables are linked to deci-
sions about data. In fact, finding accessible and relia-
ble real-world data can support not only the search for 
appropriate variables to include in agent architectures 
but also decisions about plausible values for input 
parameters and the validation of results (by provid-
ing a target for comparing the emergent properties of 
simulation experiments). In this case, we utilized the 
International Social Survey Programme (ISSP) Religion 
Module. In order to determine which variables related 
to religiosity we could derive from the ISSP, we ran 
a factor analysis of respondents’ answers to questions 
in the Religion Module. Applying standard criteria for 
common variance of the items and reliability of the 
factor solutions, we found four significantly correlated 
factors for “religion” (Figure 1). The rows in the boxes 
represent questions (variables) in the ISSP; e.g., V30 is 
a question about belief in life after death.

Next, we developed a structural equation model 
(SEM) to clarify hypotheses about the causal relation-
ships among these latent variables revealed by the 
factor analysis. Of all of the ways of relating the four 
factors, the four SEMs with the best fit indices had reli-
gious formation and religious practice flowing into be-
lief in God. All but one of these best fitting SEMs also 
had supernatural beliefs flowing into belief in God. In 
no case did belief in God flow into supernatural beliefs. 
This suggests that belief in “God” is conditionally de-
pendent on all three of the other factors, but not the oth-
er way around. These findings from the SEM informed 
the “cognitive architecture” or “virtual minds” of the 

https://github.com/rossgore/JASSS-Special-Issue
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Figure 1. Religiosity factors and associated questions 
from ISSP data.

simulated agents in NoRM. At the beginning of each 
model run the agents’ variables would be initialized 
using data from actual respondents in the ISSP from 
the relevant country. The existential security of the en-
vironment would be initialized based on data from the 
Human Development Report (Anand and Sen 2011) 
about the country during the time being modeled.

The validity of the model would depend on how well 
it could simulate the emergence of macro-level shifts 
in religious variables and existential security within a 
country (observed in the real-world data of the ISSP 
and HDI data sets) from the micro- and meso-level agent 
behaviors and interactions in the model (implemented 
in the theoretically informed causal architecture of the 
artificial society). First, the model was “trained” using 
machine learning on ISSP data from 1990 to 2000 from 
11 countries. Next, that trained model was initiated 
with ISSP data from 2000 to see how closely it could 
predict actual changes in religiosity and existential se-
curity in 22 countries from 2000 to 2010. During each 
time step of a simulation, the agents would engage 
their social networks, interact within a range set by an 
education homophily parameter, and affect (and be af-
fected by) the existential security of their environment. 
Figure 2 provides a graphical representation of this 
process.

So, how did NoRM do? The model was able to fore-
cast 2010 (from 2000) up to three times more accurately 

than its nearest competitor (linear regression analysis). 
The predictions for each country are represented in 
Figure 3.

It is important to note that NoRM does not more 
accurately predict changes in every religious variable 
for every country, but in the countries on which the 
model was trained it had a statistically significant su-
perior level of accuracy (p=0.012). It is also important 
to emphasize that the forecasted macro-level shifts 
were not programmed into the algorithms guiding the 
micro-level agent behaviours and interactions; the for-
mer emerged within the complex adaptive system of 
the artificial society based on the parameterized data 
from individual respondents and the country’s hu-
man development index. These findings validated our 
theoretically informed causal architectures and lend 
new plausibility to hypotheses about the way in which 
education and existential security play a role in sec-
ularization, at least within many European countries. 
Finally, it is important to stress that NoRM’s relative 
success should not be interpreted to mean that it has 
explained all of the factors shaping secularization. The 
model was only designed to explore a few of the rele-
vant variables and parameters, and other models with 
causal architectures informed by other theories about 
other factors may well produce more adequate expla-
nations and better forecasts. In fact, our team is already 
working on new models that incorporate theories and 
data related to religious pluralism and freedom of 
expression.

Implications for the Academic Study of Religion

The development and deployment of CMS techniques 
such as those illustrated in NoRM above have sever-
al potential implications for scholars of religion. First, 
such models have material implications. That is, they 
can inform our understanding of matters that have 
been the subject of long debates. For example, take 
the finding from our NoRM analysis and forecasting 

Figure 2. Variable dependencies within NoRM that 
allow for identifying changes in religiosity  

and existential security.
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(Figure 3) that supernatural belief decreases at a slow-
er rate than belief in God. This is true even in the con-
text of social networks of highly educated individuals 
in existentially secure environments. Why? This find-
ing can be connected to the broader discussion among 
scientists who study religion from the perspective of 
cognitive science and evolutionary theory. There is a 
general consensus that biases related to the tendency 
to believe in the miraculous intervention of parochial 
supernatural entities who have the power to reward 
or punish in an afterlife evolved relatively early in 
the history of Homo sapiens. The monotheistic idea of 
“God,” on the other hand, took root only in the wake 
of the Axial Age (c. 800–200 BCE) and required mas-
sive cultural and institutional scaffolding to maintain. 
It makes sense that the latter would dissipate more 
quickly than the former as plausibility structures shift 
in secularizing societies (Lemos et al. 2019).

Second, CMS has important methodological implica-
tions for the academic study of religion. For example, 
transdisciplinary participatory modeling provides a 
new way for researchers in religious studies and oth-
er humanities disciplines that study religion to team 

up with experts in computer science and modeling. 
Such collaboration, which we refer to as “Human 
Simulation” (Diallo et al. 2019), enables scholars who 
are hermeneutically or qualitatively oriented and 
scholars who are computationally or quantitatively 
oriented to work together to solve complex research 
problems and even explore practical solutions to so-
cietal challenges (Shults and Wildman 2020). Another 
methodological implication has to do with the appar-
ently perennial debates within religious studies over 
the meaning and use of the term “religion.” While such 
debates should, and no doubt will, continue within 
and across disciplines, CMS enables (and indeed re-
quires) researchers to clarify and operationalize their 
understanding of religion (at least temporarily, and 
for a specific purpose) in a way that can be formalized 
within a computational architecture. This process itself 
can lead to new insights about old and new discourses 
surrounding these phenomena which so many folks 
deem “religious.”

Third, the practice of CMS has some obvious (and not 
so obvious) ethical implications for scholars of religion. 
Developing social simulations helps to surface and 

Figure 3. NoRM’s predictions for 22 countries from 2000–2010.
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clarify one’s ethical assumptions about the real-world 
model target. What do we mean by a religious “agent,” 
why do we think some variables are more or less likely 
to engender religious (or nonreligious) attitudes, and 
how large a role does the cultural context play in driv-
ing individual norms and behaviors? These are exam-
ples of the sort of ethically salient issues that should 
be made explicit when constructing a model. Ethical 
assumptions also underlie the purposes we (more or 
less consciously) choose when we design simulation 
experiments. If NoRM is able to forecast changes in re-
ligiosity, what else could it be used for? Our team was 
interested in understanding and explaining the mecha-
nisms and conditions behind such changes, but others 
might have more practical or political purposes such 
as promoting (or demoting) belief in God in a particu-
lar context. This is why it is also important to encour-
age meta-ethical reflection before, during, and after the 
construction of computational models and simulations 
of religion. Such reflection may include philosophical 
aspects (e.g., arguing for, or at least acknowledging, 
one’s preference for deontological, teleological, or vir-
tue ethics) and scientific aspects (e.g., accounting for 
insights from the bio-cultural sciences of the evolution 
of morality when building agent architectures) as well 
as the practical challenges associated with ethical dis-
course (Shults and Wildman 2019).

Finally, participatory modelling and simulation 
with a transdisciplinary team of creative and brilliant 
researchers who are passionate about understanding 
and explaining the cognitive and cultural dynamics 
that shape “religion” in ways that contribute to eth-
ically charged policy-oriented discussions about con-
temporary societal challenges is surprisingly fun. And, 
surely, it couldn’t hurt to have a bit more of that in the 
academic study of religion.
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The Changing Nature of Anti-LGBTQI+ Animus

I came to my early adulthood as a homophobe, and I 
owe that to my immersion within White evangelical 
Christianity and the Christian nationalism which it 
typically expresses. And I was immersed, the prover-
bial true believer. In the late 1990s, I graduated from 
a small Southern Baptist liberal arts college, was or-
dained as a Southern Baptist minister, and took up 
a position as one of two pastors at a small Southern 
Baptist church in Seattle, WA, where I remained until I 
left that position (and evangelicalism entirely) in 2003. 
Throughout that time and the years preceding it, a cru-
cial focus of opposition around which White evangel-
ical and broader Christian nationalist (a term I discuss 
at some length below) identity took shape was opposi-
tion to queer sexuality, focusing specifically on sexual 
orientation. We could say that the focus was on “LGB” 
identity—identities represented with letters like “T,” 
“Q,” and “I” did not figure prominently into conserva-
tive Christian thinking—understood under the general 
rubric of “gay rights.”

This focus of opposition reached a crescendo with 
the social and political gains of the gay community, 
most notably legal protections of civil unions and, lat-
er, marriage. Opposition to such gains reached a fever 
pitch in the context of the 2004 presidential campaign, 
during which George W. Bush locked down the White 
evangelical vote, winning the support of almost 80% 
of White evangelicals (Pew Research Center 2004), 
the vote of so-called “values voters” (see Formicola 
2008), by running on a campaign promising to pursue 
a “marriage amendment” to the US constitution, for-
mally defining marriage as “the legal union between 
one man and one woman as husband and wife” (Bush 
2004).

Times have changed. To be sure, White evangel-
icals, now more firmly entrenched within Christian 
nationalism than ever before, continue to oppose 
marriage equality and the formal extension of other 
civil rights protections to LGBTQI+ individuals (Pew 
Research Center 2019; Vandermaas-Peeler et al. 2018; 
Associated Press 2020). However, their most concerted 
oppositional efforts have shifted from queer sexuality 
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