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Abstract 
 
The main goal of this habilitation thesis is to elucidate whether and how religious people trust 
each other. To this end, this thesis utilizes an interdisciplinary suite of methods and 
approaches and provides a multi-level investigation into the role that religious systems play in 
facilitating interpersonal trust. Across nine studies organized into four thematic clusters, we 
first investigated low-level mechanisms harnessed by rituals to increase interpersonal trust. 
The second cluster of studies examined mechanisms by which rituals with specifically 
religious content promote trustworthy behavior. The third cluster investigated the role that 
belief in moralizing gods plays in normative conduct. Finally, studies in the fourth cluster 
examined how trustworthy people can find each other to initiate a trustworthy exchange for 
mutual benefit. Together, these studies showed that human religious practice harnesses 
mechanisms such as mirroring and synchrony to induce trust, associative learning to instill 
normative behavior, perceptual mechanisms to make religious norms objective, belief in 
moralizing gods to increase trustworthiness through the fear of punishment, and specific 
appearances and behaviors (or ban thereof) to reliably communicate membership, its 
associative norm compliance, and overall trustworthiness to other co-religionists. 
 
 

 
1 The commentary must correspond to standard expectations in the field and must include a brief characteristic of 
the investigated matter, objectives of the work, employed methodologies, obtained results and, in case of co-
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Compared to other animals, humans are an extremely cooperative species. A key component 
of human psychology facilitating cooperation is interpersonal trust. Every day, we entrust our 
lives to bus drivers, our health to medical doctors, our children to childcare workers, and our 
food choices to restaurant chefs. This level of trust is remarkable given that we often do not 
personally know these trustees, not to mention that they are not part of our family, where we 
could expect this level of cooperation. The latter point is crucial because trust is defined by 
the vulnerability of the trustor, who expects positive intentions from the trustee (Rousseau et 
al., 1998). In other words, trust is risky. Yet, trust is indispensable for any functioning social 
relationship, a fact long recognized in psychology (Erikson, 1950). Human exceptionality in 
this regard stems from the ability to commonly bestow trust on people with whom we have no 
prior experience nor are genetically related.  

Potential explanations of this exceptionality stem either from dispositional or situational 
factors. Dispositional trust is the propensity to trust other people even in the absence of any 
prior information on their behavior, a concept initially proposed by Rotter (1967). Although 
multiple factors generate the variation in this disposition (from genetic, over developmental, 
to experiential; Krueger & Meyer-Lindenberg, 2019), it could be argued that humans have, on 
average, high dispositional trust, which allows them to enter risky cooperative endeavors 
easily. On the other hand, the situational accounts point out that humans have a unique 
psychological make-up that allows them to reliably recognize trustworthy people. Indeed, 
people are quick to judge trustworthiness from statics faces (Willis & Todorov, 2006) and 
facial expressions (Krumhuber et al., 2007), and these situational judgments are relatively 
stable in children after ten years of age (Caulfield et al., 2016). These judgments also have 
direct consequences in real life. For example, inmates with untrustworthy faces (as rated by 
independent raters) received more severe punishments for the same class of offense (J. P. 
Wilson & Rule, 2015). 

Although both the dispositional and situational accounts have merit, as is often the case with 
binary scientific concepts in direct opposition, a more careful examination of these 
propositions reveal that neither of them is exclusively supported. While there is an intra-
individual variability in trusting interactions across different situations, over the long term, 
individual patterns in trusting decisions can be detected (Thielmann & Hilbig, 2015). In other 
words, people actively judge whom to trust, and some people have, on average, a higher 
percentage of positive trust decisions.  

However, the story of trusting and trustworthy people falls apart when we consider human 
mentalizing abilities (Frith & Frith, 2007). Apart from the relatively quick and intuitive 
judgments of trustworthiness, human psychology has another powerful tool for social 
interaction: 
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capacities pertaining to planning and simulating possible action outcomes, and, importantly, 
mechanisms allowing symbolic communication of intentions to other people (Tomasello et 
al., 2005). While these mechanisms are crucial for human-typical social interactions, 
including goal sharing, coordination, and mutual adaptation of expectations, they also have 
significant side effects in allowing people to pretend a quality or a character (e.g., 
trustworthiness; Hare, 2017). We all likely have some experience with people who let us 
down by pretending to be someone else, not meeting our expectations (be it in a cooperative 
context, romantic relationship, or work-related partnership), or downright cheating on us. 
Moreover, research benchmarking participants ratings with the actual 
behaviors of the rated people (Rule et al., 2013) failed to confirm the predictive power of 
these ratings across different contexts (e.g., people failed to reliably identify military convicts 
vs. military heroes from their faces). Although trust bestowed on family members and close 
friends can be scaffolded by a mutual history of cooperative interactions, interactions with 
anonymous people lacking shared history cannot rely on trustworthiness cues alone since 
these cues can be easily manipulated. To explain the extraordinary (in comparison to other 
animals) human cooperativeness, we need to add another mechanism beyond trust to the mix. 
This mechanism is culture. Specifically, cultural norms and institutions. 

Consider an example from the Middle Ages. Before the arrival of Islam to West Africa in the 
8th century, there was limited long-distance trade between different groups, and these trade 
networks usually facilitated the trading of single items (Ensminger, 1997). Islam began to 
quickly spread along these trading routes, not by military conquest or forced conversion, but 
by voluntary conversions of various clan chiefs and elites. It has been argued that Islam was 
so successful as a cultural institution in this part of Africa because it offered moral rules 
guaranteed by the belief in a supreme being, and these rules helped long-distance traders trust 
each other (Horton, 1975). Of special interest here is the commenda credit system, where one 
Muslim entrusted their merchandise or capital to another Muslim a middleman often 
without a written contract. This middleman would travel with merchandise to sell it and 
receive part of the profit. Should anything happen to this middleman, their family was bound 
to honor the commitment to the original trustor (Ensminger, 1997). This practice, facilitated 
by Islam's moral norms, helped intensify trade networks and spread Islam along the trade 
routes. Analogous historical examples are the success of Ultra-Orthodox diamond merchants 
(Richman, 2006) or the Russian Skoptsy religious groups (Maltsev, 2022). 

Surveys of contemporary societies and experimental and observational data point to a similar 
association between religious affiliation and trustworthy social conduct. For example, across 
70 countries, people who voluntarily express religious affiliation are more likely to engage in 
charity work, condemn lying for personal gains, and, importantly, are less likely to commit 
fraud than non-religious participants (Stavrova & Siegers, 2014). Religious people are also 
more charitable, trusting, and trustworthy in economic games (Everett et al., 2016). And while 
the subliminal priming method for inducing particular psychological states has been recently 
widely critiqued (Watanabe & Laurent, 2020), it appears that explicit religious primes have a 
robust effect on moral behavior (defined as fair conduct toward others) in participants self-
identified as religious (Lang et al., 2016; Shariff et al., 2016; Xygalatas, 2013). 
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These examples illustrate that religious institutions help facilitate interpersonal trust and 
cooperation. While there are, of course, other secular institutions with similar aims (e.g., 
police), religions are often the most effective because they affect internal motivations for 
trustworthy conduct. Indeed, both historically and geographically, religions are considered the 
primary source of morality (defined as fair interpersonal conduct based on mutual trust). So 
much so that even atheists express implicit anti-atheist prejudices in the moral domain, 
judging religious people as less likely to commit immoral atrocities (Gervais et al., 2017). The 
appeal of many religious traditions to morality and the various ways religions support fair 
conduct add essential elements to human trust decisions. 

A logical consequence of this review is that to understand when and why people trust each 
other, we need to take into account both dispositional and situational factors, as well as the 
fact that these factors are embedded in a rich cultural milieu that crucially modifies them. In 
other words, we need to study how culture affects internal cognitive processes responsible for 
trust decisions. This the main goal of the present habilitation thesis. By investigating the 
mechanisms by which religions increase interpersonal trust, this work contributes to capturing 
the complexity of human trust decisions and explaining how humans became such a 
cooperative species. The next section discusses my conceptual and methodological 
approaches to tackling this aim. 
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Using psychological methods to understand religious beliefs and behaviors has a long 
tradition that can be traced to the inception of the discipline of psychology. Indeed, many of 
the progenitors of psychology presented their theories on the function or dysfunction of 
religion. Nevertheless, in contrast to the topic of the current thesis, most of this early 
theorizing was focused on understanding the individual experience of the supernatural, 
assuming that religiosity is motivated by internal experiences. For instance, 

(1902) investigated mystical experiences, sudden and 
dramatic religious conversions, and submissions to higher powers. In his understanding, these 
experiences are the center of religiosity and motivate individual beliefs and behaviors (see 
also  Otto, 1936). Freud, on the other hand, focused on the process of illusionary perception 
and anthropomorphizing nature as the key factors motivating religious beliefs and behaviors 
(Freud, 1961 [1927]). In line with his idea of suppressed traumas and sexual desires locked 
away in unconsciousness, religion stems from the primeval murder of a father by his sons 
(i.e., the Oedipean complex; Freud, 2004 [1913]). His intellectual progeny, Jung, did not 
understand unconsciousness as negatively as Freud did and ascribed collective 
unconsciousness the role of a reservoir of collective ideals and aspirations. Yet again, Jung 
emphasized the importance of individual spiritual experience as a path to personal growth 
(Jung, 1958 [1938]). 

With the advantage of hindsight, we now know about the various problematic aspects of the 
work of these early pioneers (more on some of these problems later). However, the purpose of 
this mini-review was to show that a) religion was of the utmost interest to psychologists from 
the inception of the discipline and b) that despite the predominant focus on individual 
experiences, these early pioneers could not but notice that religions have a vital function in 
regulating human interpersonal conduct. essential role 
in his dismissal of ritual behavior as a fruitful topic in the study of religion (Proudfoot, 2004), 
he noticed the importance of religion in providing a universal moral order. Likewise, although 
Freud described religion as an illusion or a neurosis, he could not but note its important role in 
socializing individuals into the norms and customs of particular societies (Freud, 1961 
[1927]). The role that religion (and especially ritual) plays in this process was further 
elaborated by Erikson, who, using the psychoanalytic approach, drew parallels between the 
ritualization of mother-child interactions during ontogeny and similar ritualized norm 
enforcement in societies (Erikson, 1966). The tension between the individual inner religious 
experiences and the role that religions play in social life was later captured in the intrinsic and 
extrinsic religiosity concepts proposed by Allport and Ross (1967), placing religion's role in 
social life in the mainstream interest for psychologists. 

Nevertheless, despite the promising start, the psychology of religion began to wane with the 
advancement of secularization theories in the second half of the 20th century, which predicted 
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that religious devotion would soon be a thing of the past (for an overview, see Stark, 1999). 
Yet, at the beginning of the 21st century, it is clear that religious beliefs and behaviors still 
play a fundamental role in the lives of billions of people across the globe as well as in global 
politics and, correspondingly, the research on religion is spotlighted across top 
interdisciplinary journals (Isler et al., 2021; Schulz et al., 2019; C. J. M. White et al., 2021). 
This revived interest is also characteristic of the field of psychology (especially after the 9/11 
terrorist attacks; Paloutzian, 2017), which has produced significant insights into the various 
facets comprising religious devotion such as mystical experiences, religious coping, religious 
attachment, fundamentalism, spiritual intelligence, and many others (Cherniak et al., 2021; 

. 
Importantly, a considerable body of psychological literature explored the relationship between 
religious belief and moral conduct using various correlational and experimental 
methodologies (Xygalatas & Lang, 2017). For instance, reporting religious devotion is 
associated with charitable donations (Everett et al., 2016), moral personality traits (Saroglou 
et al., 2005), or lower incidences of illicit behaviors (Shariff & Norenzayan, 2011). 

Despite the thematic broadness of the psychology of religion, recent decades of scientific 
endeavor undeniably revealed that understanding complex cultural phenomena (such as 
religion) could never be achieved through the lens of a single discipline (Lang & Kundt, 
2020). A variety of approaches are gravely needed to capture the essential aspects of cultural 
phenomena, including their psychological dimensions. Nevertheless, such an endeavor often 
faces challenges related to the different epistemological standards of the humanities and the 

(Snow, 1961). While humanities are often 
associated with attention to detail and micro-historical events, focusing on nurture, and 
holism, sciences are broadly associated with a global, universalistic perspective, focusing on 
nature, and reductionism. Of course, the situation is much more complex and nuanced. Yet, 
the straw-man versions of these extreme positions often serve as a fuel for criticism of other 
approaches: while researchers in the humanities criticize sciences for excessive 
generalizations, reductionism, and genetic determinism, sciences often point out excessive 
holism, resignation on any attempts to generalization, and cultural determinism as the 
shortcoming of the humanistic approaches (Lang & Kundt, 2020). Although there are 
essential points raised by both sides that should not be ignored, in their extreme versions, they 
often block productive scientific progress.  

This situation became most prominent during the first decade of the 21st century when 
scientific approaches started to explore potential explanations for religious beliefs and 
behaviors. Scientists, driven by the allure of modern technology, often oversimplified religion 
and aimed to reduce all variations in religious beliefs and behaviors into a single gene or brain 
region (Albright, 2000; Hamer, 2005). This approach, which proposed single-cause 
explanations like "the God gene" or "the God module" in the brain, not only repeated past 
mistakes opposition to the typically holistic 
approaches to religion in the humanities. Although the scientific community later dismissed 
these simplistic approaches (Geertz, 2008) and pointed the way to a more humble inference 
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from neuroscientific studies (Schjoedt & Elk, 2019), the allure of the single-cause explanation 
of religion often remains. 

Similarly, the reductionist approaches to human cultures (and religion, more specifically) 
manifest in geographically and religiously limited study samples often used to make 
inferences about general human dispositions and mechanisms regulating religiosity (Henrich 
et al., 2010). As a matter of fact, the theoretical rationales, concept operationalizations, as 
well as studied populations in the current literature on the psychology of religion are 
profoundly Western-based, with the majority of literature equating religions with US 
Christians (Clobert, 2021). This is problematic on both theoretical and methodological 
grounds. Religiosity is often conceptualized as a personal belief, easily separated from other 
value systems such as political orientation. Yet, such an understanding of religiosity heavily 
depends on the idea of separation of church and state, which is often foreign to non-Western 
societies. Methodologically, the Western bias may be illustrated by questions such as the 

oth Hindus 
 

Despite an immense promise of the potential contribution of the scientific method to 
understanding religion, these simplifications are often (and rightfully so) a 
scholars in the humanities. However, finding the middle ground between the scientific and 
humanistic approaches is crucial if we aim to arrive at generalizable inferences about human 
psychology regarding mental processes and behavioral patterns associated with a specific 
cultural institution, that is, religion. In other words, while traditionally, human psychology has 
been studied using methods closer to the sciences, religion was studied (not exclusively, of 
course) mostly by methods closer to the humanities. To answer the fundamental question 
about the role of religious traditions in facilitating interpersonal trust, we need to bridge these 
two separate approaches, avoiding the traps of excessive reductionism and generalizations and 
respecting the cultural nuance of individual religious traditions, including the possible 
feedback loops from culture to human psychology. I previously argued that the framework of 
complex adaptive systems might provide a necessary toolkit to this end (Lang, 2019, 2020; 
Lang & Kundt, 2020). 

The idea that some cultural institutions are complex dynamical systems relies on insights from 
complexity science, an interdisciplinary field that draws on developments in mathematics, 
such as non-linear dynamical systems and deterministic chaos theory, self-organization 
principles from thermodynamics, feedback loops from cybernetics, and systems science 
applied in anthropology, sociology, and economics (Thurner et al., 2018). Biologists and 
geneticists have also applied the principles of complex systems to living organisms and their 
adaptive change over time, adding an evolutionary dimension to complex systems (Holland, 
1995). Specifically, the term "complex" refers to a system with many interdependent parts 
that interact nonlinearly (as opposed to a complicated system with additive effects). Systems 
are structures defined by interconnected parts that work towards a specific goal or purpose. 
Systems convert energy into specific outputs. The fact that they are adaptive means that the 

interactions between elements can change with the changing 
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environment to increase the effective conversion of energy into desired outputs (or 
disintegrates if unsuccessful). 

One of the advantages of the systemic approach is that it is scalable. We can identify and 
study, for instance, the human immune system as a complex adaptive system, or financial 
markets for that matter, depending on which level of our analysis we will select the 
interacting components of the system. For the purpose of the work presented in this 
habilitation thesis, it will be useful to understand religious traditions as complex adaptive 
systems. a 
religious system at the level of a religious community where individuals interact with each 
other. Religious systems are usually composed of eight basic elements: ritual, taboo, 
authority, myth, sacred, supernatural agent, moral obligation, and meaning (Sosis, 2019). 
Ritual is the key component here because it allows the energy in the form of caloric 

outputs.2 

Among the key outputs of religious systems are the coordinated and cooperative behaviors of 
its members, their health, and reproduction. In other words, individuals may benefit from 
being part of a religious community, which involves participation in religious rituals, keeping 
taboos, believing in supernatural agents demanding a specific moral order, and subjecting 
themselves to sacred authority. The extent that one would benefit from the religious 
community depends on the setup of specific religious traditions in different socio-ecologies, 
an issue we will return to later in this chapter. For now, the important conclusion is that the 
chief interest of this habilitation thesis is how religious systems facilitate cooperative output. 
That is, how the cultural institution of religion affects the cognitive mechanisms of its 
members during cooperative decision-making (trust the partner or not?).  

How can treating religions as complex adaptive systems 
The first key observation is that systems evolve over time (i.e., adapt to their 

socio-ecologies), and we should expect systems to be path-dependent (Lang, 2019). That is, 
their past development (be it adaptive or stochastic) will constrain their possible future states. 
While this path-dependency does not mean that we need to resign on claims about the general 

rich micro-histories that need 
to be understood by historians (and are often the subject of the humanities). A second 
implication different socio-ecologies 
will mold systems differently (Purzycki & Sosis, 2009). That is, there is a cross-cultural 
variability in religious systems. Thus, each system does not have to contain the same 
components and the exact same feedback loops between those components. Instead, religious 
systems usually share most of those components, but their weight/interactions will be context 
specific. Again, this contextual specificity is the usual domain of the humanities and may help 

 
2 Ritual behavior is a key component keeping religious systems alive. While we can know about the myths, 
beliefs, and practices of ancient religions, the fact that no one performs their rituals also means that these 
religious systems are no longer active. Only by reviving these religious traditions through human activity (such 
as in contemporary neo-pagan movements) would we see the system transforming energy into specific outputs. 
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us understand the structure of particular religious systems. Finally, since religious systems are 
complex, they cannot be reduced into a single component or mechanism because these 
components non-linearly interact, giving the system emergent properties. This is not to say 
that religious systems cannot be decomposed; quite the contrary. It is to say that we need to be 

 because we are destroying the phenomena 
on the higher level of complexity. In order to fully capture that phenomenon, we also need to 
understand the non- s (what scholars in the 
humanities usually see as their holistic approach). 

Translating these principles into concrete research practice that would help answer the topical 
question of this habilitation thesis (why religious people trust each other?), we need to 
identify the main components of a religious system that facilitate trust (including its 
underlying mechanisms), track their development (during the history of a specific system as 
well as human evolution: how has been trust traditionally secured in communities) and their 
variation across contexts (how religious systems facilitate interpersonal trust in different 
cultural contexts). Together, this holistic approach might help us answer the topical question 
in more detail and nuance and with higher precision since findings from various disciplines 
should ideally cross-corroborate each other.3 Given the recent emphasis on interdisciplinarity, 
it is no surprise that we may find the equivalents of the three approaches also in psychology: 
cognitive psychology, evolutionary/historical psychology, and cross-cultural psychology, 
respectively. Combining the methodological and conceptual toolkit of these three disciplines, 
the convolute of studies in this habilitation thesis aims to show how these different 
approaches may cross-fertilize each other.  

 

 
3 At this point, many readers would probably recognize the strong influence of consilience ideas 
(1998) on my approach. Indeed, his vision of the unity of sciences is inspirational, yet I 
tend to see my approach as a more realistic endeavor correcting previous errors, sometimes called a second wave 
consilience (Slingerland & Collard, 2011). 
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The convolute is a result of more than a decade of my research on the topic of interpersonal 
trust. The presented research papers illustrate my commitment to a radically interdisciplinary 
approach, which I argued for above. The research also reflects my academic career that stands 
betwixt the humanities and the sciences. While my previous training in Religious Studies 
provided a humanistic perspective on religious phenomena, my work at the Laboratory for the 
Experimental Research of Religion at Masaryk University, Connecticut Institute for the Brain 

me with rigorous scientific methods and experimental logic. As such, the presented research is 
defined by a combination of experimental methods utilized both in laboratory and field 
settings, by cross-cultural comparisons to understand the contextual specificity of detected 
effects, and by a tight evolutionary logic that motivates research questions and hypotheses. 

As introduced at the beginning of this habilitation thesis, the research question unifying the 
presented convolute of studies is whether and how religions facilitate interpersonal trust. By 
religion, I mean cultural beliefs, practices, and taboos related to the sacred and supernatural 
shared by a community. By interpersonal trust, I mean 
good intentions, often making the trustor vulnerable to the trustee. However, given that the 
convolute comprises independent studies that do not necessarily follow from each other, trust 
is sometimes addressed directly and sometimes under broader terms such as social bonding, 
cooperation, or morality. The assumption is that social bonding often indicates rapport 
between people that is reflected in their mutual trust. Cooperation and, especially, risky 
cooperation where people need to invest in the relationship to gain larger mutual gains is 
critically dependent on mutual trust. Likewise, 
moral norms, can usually be equated with being trustworthy. In this commentary, I will use 
these three terms interchangeably so that I can draw broader conclusions from the presented 
studies. Illustrating the practical application of the conceptual and methodological approaches 
sketched above, this convolute proceeds in the following order of four clusters of studies. 

In the first cluster, my co-authors and I investigate low-level behavioral mechanisms that may 
facilitate trust and are often found in religious systems in the form of collective rituals (but 
these behaviors are not themselves religious). That is, these mechanisms are also found in 
secular systems, usually fulfilling the same function. In the second cluster of studies, we 
investigate the behavioral and perceptual mechanisms facilitating interpersonal trust, 
specifically in religious systems. In other words, how practices with religious content may 
promote trustworthy exchange. In the third cluster, we investigated the effects of the 
quintessential aspect of religious systems belief in supernatural agents on trustworthy 
cooperative exchange. Finally, in the fourth cluster, we investigate how religious systems 
afford the communication of trustworthiness (rather than how the systems create 
trustworthiness as in previous clusters), allowing trustworthy people to find each other and 
cooperate for mutual benefits. 
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3.1. Cluster #1 

The first cluster is inspired by the notion that when we decompose a religious system, its low-
level building blocks do not need to be religious (e.g., cognitive mechanisms). Thus, even 
though we are ultimately asking about the function of religious systems (and will proceed to 
higher levels of complexity in the next clusters), we can start our investigation with a simple 
observation that religions share many social-bonding mechanisms with other social activities 
such as sports, military, or music-making (Dunbar et al., 2012; Newson et al., 2018; Pearce et 
al., 2015). One prominent behavioral mechanism that increases interpersonal trust observed 
across different contexts is movement mirroring and, in a more organized way, synchronous 
movements . 

Mirroring is defined here as imitating 
expressions. The purported effects of mirroring on trust may be facilitated by perceptual 
mechanisms that assess the kin-membership based on visual similarity and experience 
(DeBruine, 2002). For example, researchers who purposefully imitated participants were more 
likely to receive help compared to researchers who did not imitate ., 2012). 
Participants are also more likely to imitate the behaviors of their ingroup members compared 
to the behavior of outgroup members (Likowski et al., 2008; Yabar et al., 2006). Synchrony, 
on the other hand, is defined as the purposeful matching of movements performed at a phase-
locked rhythm. Comparing participants who together engaged in this rhythmical movement 
matching with participants moving in asynchrony, previous research showed that 
synchronized groups were more cooperative in economic games (Reddish et al., 2013; 
Wiltermuth & Heath, 2009). Importantly, as mentioned above, these synchronous 
performances are often part of cultural ceremonies and rituals (e.g., marching army), and 
religious rituals are no exception. For example, Catholic mass participants regularly stand, 
kneel, sit together, chant in the same rhythm, or pray together. Other religious systems may 
involve synchronous music-making (e.g., drumming) or dancing, both behaviors being 
ethnographically well-documented (Curran, 2010; Deloria, 1929; Jochelson, 1910). 

However, if we are to argue that religious systems naturally use mirroring and synchronous 
movements to increase trust between their members, we first need to show that increased 
pressure on cooperation increases the uptake of synchronous activities and that, in turn, these 
activities increase interpersonal trust (for a real-world example with ritual behavior see 
Henrich et al., 2019). Translating this causal chain into laboratory studies, we can utilize the 
fact that mirroring is often subconscious (or not consciously initiated) and synchrony a 
conscious goal-oriented activity. Using mirroring, we can investigate whether external 
pressures on cooperation naturally increase imitative activities in the laboratory (without 
conscious decision), which would not be feasible with synchrony that usually needs to be pre-
scribed. Yet, by pre-scribing synchrony (or not), we can then observe whether these naturally 
occurring movements may increase trustworthiness (and through which channels). 

The former part of the causal chain was investigated in Study 1 of this convolute (Lang, 
Xygalatas, et al., 2022). Harnessing human cross-cultural variability as argued above, we 
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conducted the same experiment across six different countries with each country representing 
one continent. In each country, we invited participants in groups of four into a laboratory 
space and asked them to select one person from a list of candidates to represent their country 
at an international conference related to various threats. The group had 20 minutes to discuss 
a suitable candidate and write down the reasons for their choice on a whiteboard. To facilitate 
discussion, we used the Hidden Profiles task, where each participant had a unique piece of 
information about the candidates (the best group choice could therefore be reached only by 
information sharing). Crucially, we manipulated the topic of the conference or, more 
specifically, the nature of the threat on which the conference was focused. We used a 
between-subjects design with three conditions: an outgroup threat (terrorist attack), a natural 
disaster threat (earthquake), and a control group (a conference about an unspecified topic). 
During the discussion period, we assessed the rate of movement mirroring between 
participants with the help of Sociometric Badges that use accelerometers and Bluetooth 
detections to index participants' relative positions and movement. Using these devices, we 
were able to test whether a threat spontaneously increased the amount of movement 
mirroring, reflecting the need for increased cooperation in threatening situations. 

We found that movement mirroring was larger in the condition comprising the natural disaster 
threat compared to the control condition, while the same effect was not observed for the 
comparison of the outgroup threat and control conditions. Nevertheless, when we interacted 
condition with gender, we found that the outgroup threat increased movement mirroring in 
men but not in women, indicating that natural disaster galvanized both sexes while outgroup 
threat only men. The latter result agrees with previous findings (Yuki & Yokota, 2009), 
suggesting that the mirroring mechanism is indeed activated by threat, but this activation is 
context-specific. Notably, our results also varied across studied countries, a finding that we 
discuss in more detail in the full article. 

The second part of the causal chain can be tested by directly manipulating synchronous 
movements. Two studies in the convolute represent this testing. In Study 2 (Lang et al., 2017), 
we invited participants individually into a laboratory and asked them to synchronize with 
another participant through a video transmission projected on a wall. However, in reality, the 
second participant  was a videorecording of our confederate, where we manipulated the 
amount of synchronization. In the high-sync condition, the confederate performed all the 
prescribed movements with exact timing such that participants easily matched these 
movements and were in synchrony. In the low-syn movement 
timing was sometimes shifted, resulting in periods of low synchrony between participants 
performing the pre-scribed movements and the confederate. Finally, in the control condition, 
participants performed the same movements as in the other two conditions, but there was no 
video transmission, that is, no social aspect of the performance. 

After engaging in the motor exercise, participants were asked about the likeability of the other 
performer and played a trust game with him (in the control condition, participants played the 
trust game with another anonymous participant). In the trust game, participants are endowed 
with a sum of money from which they can send a portion to the second player. Whatever they 
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send is tripled and received by the second player, who can decide whether to return a portion 
of this tripled sum to the original sender. If players trust each other, they can earn the most 
when the first player sends the full amount, which gets tripled, and the second player sends 
half back. However, if they do not trust each other, the first player should send nothing 
because if they would send everything, the second player might not reciprocate. Our study 
observed that participants in the high-sync condition sent the largest portion of their 
endowment, corresponding to the fact that synchronous behavior elicited trust. The 
confederate was also rated as the most likable in the high-sync condition. 

Study 3 focused on whether the effects of synchrony on trustworthy behavior would lead to a 
social preference for synchronized comrades or a generally elevated trustworthiness toward 
everyone (Chvaja et al., 2020). We used the same protocol to elicit synchrony as in the 
previous study (Lang et al., 2017), but rather than asking participants to play the trust game 
with the confederate, we asked them to judge the immoral behavior of the confederate. 
Specifically, after the synchronization period, participants watched the confederate leave a 
more demanding task to other participants, despite being selected for it. In the high-sync 
condition, participants judged this behavior as less immoral, suggesting that while synchrony 
binds people together, it does so only in the circle of performers and possibly at the expense 
of outsiders. 

Together, these studies suggest that imitation is recruited as a natural social bonding activity 
under pressure for group cooperation and that these activities have positive effects on inter-
personal trust. This causal chain help us why religious rituals and ceremonies often recruit 
synchronous movements as a means to bond people together and increase their mutual trust, 
effectively achieving larger cooperative benefits. However, an important qualifier of this 
effect is that the effects of synchrony are bound to the community, possibly at the expense of 
trust toward outsiders. In other words, the effects are parochial and do not necessarily transfer 
beyond the performing group (c.f., Reddish et al., 2014, 2016). 

3.2. Cluster #2 

While the first cluster of studies was dedicated to low-level behavioral mechanisms recruited 
by religious systems but not themselves religious, the second cluster of studies is focused on 
mechanisms that are often associated with religious rituals. These mechanisms interact with 
religious norms that regulate interpersonal conduct to internalize these norms, effectively 
making people trustworthy. 

The first study in this cluster Study 4 examines how religious ritual affects the perception 
of moral norms as objectively existing (Chvaja et al., 2022). The stability of moral norms is 
crucial for any society because a quick norm turnaround (e.g., during revolutionary times) 
leaves people living in uncertainty, not knowing whom to trust. Religious norms are 
exceptional in this respect because they often evoke the sanctity of norms, shrouding them in 
a veil of eternal and objective existence. In other words, religious norms are sanctified by 
gods and independent of human will. When moral norms are thought to exist objectively, they 
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are less likely to be doubted, and people are more motivated to follow them (Chvaja, 
forthcoming). 

How does religious ritual affect the perception of moral norms as objectively existing? We 
argued that this perception is affected by the specific aspects of ritual behavior, defined as the 
rigid and repetitive performance of acts and utterances not encoded by the performers 
(Rappaport, 1999). The fact that rituals must be performed is crucial here because religious 
norms are materialized in the acts and utterances of the performers. For example, ritually 
swearing an oath to each other materializes the existence of the oath to a larger extent than if 
the oath would be only present in individual minds. Moreover, the performance of the oath 
makes it clear who took it and who did not, forcing people to clearly express their 
commitment to a specific moral norm. Likewise, the rigidity and repetitiveness of rituals, that 
is, the fact that they are performed in the same manner across generations, may additionally 
increase the perception of the eternality of moral norms. 

To test these hypotheses, we conducted six survey studies across three different populations, 
s of moral norms. 

We found that the more participants attended collective rituals, the more they perceived moral 
norms as objectively existing. Furthermore, we also designed a nuanced scale that directly 
addressed the various ritual aspects and their effects on moral objectivity (e.g., how much 
rituals materialize norms), finding that higher scores on this scale were associated with moral 
objectivity. Importantly, we observed an interaction between ritual frequency and ritual 
aspects, suggesting that moral objectivity was the highest for participants who perceived 
rituals as rigid, repetitive, and materializing abstract norms and who, at the same time, 
attended rituals frequently. 

In the second study in this cluster Study 5 we examined whether moral norms regulating 
interpersonal trust might be evoked by reminders of ritual performance that encoded these 
norms (Nichols et al., 2020). Across three countries, we identified relevant musical stimuli 
that are associated with rituals (e.g., the Ave Maria melody in the Czech sample) and selected 
comparable secular music as control conditions. We invited participants individually into a 
laboratory and  In this task, participants are presented 
with a screen divided into two halves and each half contains several 
to select the side of the screen with more dots (over 100 trials), and participants are paid for 
their selection. Crucially, one side is always more rewarding than the other (independent of 
the number of dots), so participants are incentivized to report the more rewarding side. 

In a between-subjects design, participants listened to either a religious song, secular song, 
white noise, or no sound during this task. We found no difference between conditions in the 
amount of cheating when looking at the full sample. However, interacting condition with 
religious affiliation, we saw that the religious stimuli decreased the amount of cheating in 
religious participants. This result is in line with the predicted conditioning effects of religious 
rituals: only people who associated religious music with specific religious norms decreased 
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their cheating. Logically, religious stimuli did not affect secular participants, who do not 
necessarily associate religious music with particular normative behavior. 

3.3. Cluster #3 

The third cluster of studies is focused on examining the quintessential aspect of religions
belief in supernatural agents and its effect on trustworthiness. This investigation was 
motivated by the world-wide recurrence of certain aspects of belief in supernatural agents, 
namely, their interest in human interpersonal conduct and mandates of its fairness. Across the 
world  most populous religions, gods are often believed to care about how humans treat each 
other, mandate certain behaviors and/or adhere to norms that regulate interpersonal conduct, 
and, importantly, punish transgression of these norms. For example, the Ten Commandments, 
believed to be set forth by the Christian God, summarize the essential normative appeal of the 
Christian community with specific instructions on how (not) to treat other people. 
Importantly, Christian God is believed to be omniscient and omnipotent, meaning that he can 

the Ten Commandments and punish them for misbehavior 
directly in their lives or in the afterlife. This makes the Christian god a moralizing god, that is, 
a god who can observe and punish human interpersonal conduct. 

Interestingly, previous studies working with ethnographic data suggested that the presence of 
belief in moralizing gods is associated with a certain level of social complexity, indicating 
that this belief appears mostly in large-scale societies (Botero et al., 2014; but see Lightner et 
al., 2022). This observation was in line with a cluster of influential theories suggesting that 
belief in moralizing gods evolved at the onset of the Holocene as a solution to societal 
pressures on cooperation with anonymous people (Norenzayan, 2013; Norenzayan et al., 
2016). With the arrival of agriculture, permanent settlement, and the growth of human 
societies, people started to interact with anonymous members of their societies regularly but 
could not rely on mechanisms facilitating trust in small-scale societies (e.g., reciprocity or 
reputation). Supernatural agents who were believed to care about human conduct and norm 
adherence as well as believed to have the ability to punish norm trespassing might have 
solved this pressure because the potentially high penalty deterred believers from norm 
trespassing (e.g., eternal punishment in the afterlife). Believing in moralizing gods and 
knowing that other people also believe in the same gods may have stabilized cooperation 
among anonymous co-religionists, further promoting societal growth (for a further discussion, 
see Beheim et al., 2021). 

To test this theory, in Study 6 (Lang et al., 2019), we recruited over 2 000 participants from 
15 societies who differed in their religious beliefs (from local ancestral beliefs to world 
religions), subsistence (from hunter-gatherers to industrialized societies), as well as 
geographical location (from South America, over Africa, to Oceania). In each site, we 
selected a moralizing god that cared about human behavior and punished misbehavior, and a 
local god who was not interested in human interpersonal conduct. Participants were 
individually invited into a secluded area where they played two types of economic games  a 
Random Allocation Game (RAG) and a Dictator Game (DG). 
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In RAG, participants are endowed with 30 coins, a binary die (e.g., black and white), and two 
cups. They are instructed to think of a rule associating one particular die color with a 
particular cup, then 30 times roll the die and allocate coins to cups based on the die rolls. 
Importantly, the coins in each cup are intended for different recipients, and participants play 
this game alone, so they can allocate their money according to their will, potentially ignoring 
the die roll results. DG is much simpler than that. Participants are endowed with ten coins and 
can allocate the coins between the two cups however they want. 

Importantly, we used different labels on these cups across the iterations of the RAG and DG. 
Participants played with cups labeled as Self vs. Distant Co-religionists, Local Co-religionist 
vs. Distant Co-religionist, Self vs. Outgroup, and Distant Co-religionists vs. Outgroup. For the 
purpose of the game, coins in the Self cup were delivered to the participant, coins in the Local 
Co-religionist cup to the  community in their village, coins in the 
Distant cup to a religious community matching the  in a 
distant anonymous village, and outgroup to a distant anonymous community with a different 
religious affiliation. Selecting these different cups was motivated by examining whether belief 
in moralizing gods helps extend cooperation to anonymous co-religionists (distant co-
religionist cup) but not to outgroups (outgroup cup), as predicted by the theory on the 
evolution of moralizing gods (Norenzayan et al., 2016). 

Our results mostly supported the theory. Across the 15 societies, the more people believed 
that a god monitors how people treat each other and can punish maltreatment, the more they 
contributed to the distant co-religionist cup in both the RAG and DG. In other words, they 
treated distant co-religionists more fairly rather than preferring themselves or their own local 
community. Interestingly, the same effects were not observed for the belief that god is loving 
and rewarding, suggesting that punishment and monitoring are the main mechanisms through 
which belief in supernatural agents affects trustworthiness. The effects of belief in moralizing 
gods on allocations to outgroups were quite variable across our sites and did not allow us to 
discern any systematic pattern, except for a speculative result that Christian sites, on average, 
contributed more to the outgroup cups. However, compared to defining the relationship to 
distant co-religionists, which was rather systematic across sites, finding a similar level of 
relationship to outgroups proved more difficult despite our efforts (e.g., at some sites, 
outgroups were directly in conflict over resources, at others working together).  

The second study in this cluster Study 7 examined the explanatory potential of identity 
fusion in human cooperation across eight different field sites (Purzycki & Lang, 2019). Using 
the same dataset as in the previous study (but abbreviated only to eight sites), we utilized the 
fact that -religionists and outgroups to 
explore whether the concept of identity fusion can capture meaningful variation in 

 (most of the previous evidence was self-reported). Identity fusion has 
been described as a visceral feeling of oneness with a group where personal and group 
identities intercept each other (Swann et al., 2010, 2012). Identity fusion was formulated as a 
competitive concept to social identity theory (Tajfel & Turner, 1979), where personal identity 
is absorbed by group identity, leaving group members passive. In contrast, fused individuals 
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are motivated to act personally on behalf of the group, and this activity may even take the 
form of self-sacrifice (Atran et al., 2014). Using the visual measure of identity fusion where 
participants see circles that either do not overlap or overlap to a varying degree 
2011), we assessed whether fusion with co-religionists predicts behavior toward co-
religionists and outgroups in the RAG. Although we observed rather small effects, identity 
fusion positively predicted contributions to the co-religionist cups (vs. to self), providing 
needed evidence that the concept of identity fusion tracks real-world behavior. 

 

3.4. Cluster #4 

Whereas the thirst three clusters of papers examined how religious behaviors and beliefs 
generate trustworthiness, the final cluster of studies investigate how religious systems 
facilitate the communication thereof. 
commitment to a religious tradition indicates a 
others can rely on. For instance, returning to the example of the commenda credit system, how 
can merchants recognize that their agent is a trustworthy Muslim who will obey laws 
mandated by Allah? The final two studies in this convolute provide an answer by testing how 
visual markers of religious affiliation affect trust decisions and how these markers are made 
especially reliably in risky cooperative dilemmas. 

Religious traditions often require their members to sport specific attires, adorn specific visual 
markers, or keep to specific dietary restrictions. For example, Hasidic Jews are recognizable 
by their traditional garb: long black suit, a hat, and gartel. Muslim women wear various types 
of head coverings, from scarfs to burqas and niqabs. Christians often wear a cross hanging on 
a necklace or rosary beads around their wrists. Jews and Muslims are forbidden to consume 
pork and Hindus do not eat meat altogether or, at least, avoid beef. All these observable cues 
indicate membership in a specific religious group as well as subjection to the norms of the 
given tradition. As such, other co-religionists may recognize the people as trustworthy 
cooperative partners. 

To test this hypothesis, we conducted a study in the multi-religious society of Mauritius 
(Shaver et al., 2018), where people from different religious traditions interact with each other 
on a daily basis yet remain relatively segregated (e.g., by restricting marriages mostly to co-
religionists). Moreover, religious affiliation is tightly connected to ethnicity: whereas people 
with Indian ancestry are mostly Hindus, people with African ancestry are traditionally 
Catholics. We harnessed these natural associations between ethnicity and religious affiliation 
and prepared a set of photographs of men with both African and Indian ancestries, selecting 
the most neutral faces. Then, we photoshopped religious markers onto these faces (a necklace 
with a Christian cross and a Hindu tilak an ash mark on the forehead). 

We invited people of both ethnicities individually into an improvised laboratory and presented 
them with a cooperative dilemma: using the Trust Game rules as explained above, participants 
were endowed with a sum of money and were shown ten faces (five Indian and five African) 
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from which one face adorned the cross and one the tilak. Participants were asked to decide 
whether they wanted to invest their endowment in any of the faces, expecting some portion of 
the tripled amount to be returned to them. The results showed that participants with Indian 
ancestry invested the most money in Indian faces with the tilak and participants with African 
ancestry in African faces with the cross. We also investigated 
faces where the religious marker was incongruent with the ethnicity (e.g., Indians wearing the 
cross), finding that these people would usually be mistrusted. Overall, these results support 
the hypothesis that religious markers help communicate trustworthiness and are understood as 
such by co-religionists. 

While religious markers seem to be effective in everyday exchange with anonymous 
individuals, they can also be faked: a person might wear a cross to persuade others of their 
Christian affiliation without committing to the norms mandated by the Christian God. The 
potential unreliability of these markers may help us explain why we observe that some 
affiliation markers are more costly than others (e.g., head scarf vs. niqab), and the same 
applies to ritual performance (e.g., taking a bus to pray at a pilgrimage site vs. walking the 
same route on knees). To explain the costliness of some religious practices, we proposed that 
these practices reliably communicate a commitment to the group (Lang & Kundt, in press). In 
our model, reliable communication of cooperative intent is facilitated by attaching costs to 
signal production, as suggested by costly signaling theory (Zahavi & Zahavi, 1999). 
Originally developed to explain non-human animal communication, this theory postulates that 
if Person A would benefit from reliably advertising their quality (cooperative intent) and 
Person B would benefit from receiving this information (e.g., Person B is looking for 
trustworthy partners), Person A would produce a signal that carries significant costs (e.g., 
walk on knees). Since individuals with low-quality traits cannot afford to produce the signal, 
paying the cost of the signal and later garnering the associated benefits of trustworthy 
exchange is profitable only for individuals with high-quality traits. 

Going back to costly religious behavior, previous research showed that costly religious acts 
were associated with helping others (Power, 2017), and taking part in an extreme ritual 
positively predicted subsequent anonymous charitable donations (Xygalatas et al., 2013). 
Costly rituals are also recognized as commitment signals by the signal receivers. For instance, 
our study on the perceived trustworthiness of pilgrims to Santiago de Compostela (Chvaja et 
al., forthcoming) showed that religious pilgrims walking longer distances on foot (i.e., 
sending costlier signals)  are trusted more. However, while supportive of the costly signaling 
theory, this evidence cannot disentangle whether cooperative intentions lead to costly 
signaling or whether costly signals cause these intentions, as the effort justification theory 
would have it (Aronson & Mills, 1959). 

To this end, we developed an experimental framework for studying costly signals in a 
laboratory setting (Lang, Chvaja, et al., 2022). Using a sample of 450 Czech participants, we 
first scored our participants on their cooperative intentions and then let them choose between 
membership in different groups. The group task was a Public Goods Game (PGG), where 
each participant receives an initial endowment and can invest any proportion of this 
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endowment to a shared common pool with three other participants. Any money in this pool is 

gs, keeping the endowment and reaping the 
benefits of investments of others is an even more profitable strategy. Thus, every participant 
faces a dilemma of whether to trust others and engage in a collective action to potentially 
double their endowment or whether the risk that someone will free-ride on the collective 
effort is too high. 

Our participants could choose between two groups: revealed where they would sacrifice part 
of their endowment to signal that they will contribute large sums to the common pool and 
concealed where no such signal would be sent. That is, this framework simulated costly 
signaling as observed in the real world. Importantly, we randomly assigned participants to  
high cost (signal cost = 15% of their endowment) and low cost (signal cost = 2.5% of their 
endowment) conditions, expecting that the high cost condition would be more effective in 
assorting people with cooperative intentions and facilitating cooperation compared to the low 
cost condition. The result of this testing revealed two critical findings: people with selfish 
intentions were less likely to choose the costly signal in the high cost condition compared to 
the low cost condition, and paying the cost to signal cooperative intentions was associated 
with larger contributions to the common pool. That is, the study provided the first 
experimental evidence for the functional role of costly signals in facilitating cooperation and 
complements previous quasi-experimental studies on religious costly signaling, where the 
signal cost would be unethical to manipulate. 
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At the beginning of this commentary, I pondered the easiness with which people bestow trust 
on others and suggested that an explanation should be sought at the interface of human 
psychology and culture. More specifically, at the interface of psychology and religion. The 
habilitation thesis presented four clusters of studies that examined this interface from various 
angels and at various levels of complexity: from low-level behavioral mechanisms to complex 
religious beliefs nested within particular cultural milieus. Together, these studies showed that 
human religious practice harnesses mechanisms such as mirroring and synchrony to induce 
trust, associative learning to instill normative behavior, perceptual mechanisms to make 
religious norms objective, belief in moralizing gods to increase trustworthiness through the 
fear of punishment, and specific appearances and behaviors (or ban thereof) to reliably 
communicate membership, its associative norm compliance, and overall trustworthiness to 
other co-religionists. I argued that, altogether, these mechanisms are part of a complex 
adaptive system that facilitates intra-group cooperation and the proliferation of these beliefs 
and practices. In other words, that religions evolved because they provided group members 
benefits by stabilizing risky cooperation. 

Throughout the presented studies, I heavily relied on a radically interdisciplinary approach. 
While psychology serves as the unifying approach, our studies utilized the methods and 
theories from anthropology, behavioral ecology, cultural evolution, economy, evolutionary 
biology, and religious studies. Likewise, the studies used a variety of data collection methods, 
from laboratory experiments, over experiments in the field, to surveys and analysis of existing 
data sets. Together with my co-authors, we experimentally tested more than 4,000 participants 
in 19 countries across the studies in this convolute. At this point, it is only proper to 
acknowledge all the help and sincerely thank all my 42 co-authors on the presented studies 
(see the Attachment for the specification of my contribution to each study). Realizing research 
into the various facets of complex phenomena is impossible without interdisciplinary 
approaches, and these approaches are impossible without interdisciplinary teams. 

Reflecting on the methodologies used, I would also like to highlight the role of open science 
practices in my own research as well as its importance for the field of psychological science 
(and science in general). By meticulously documenting research procedures and sharing these 
materials along with data and statistical code, this habilitation thesis forms an ecosystem of 
data and resources that allows others to take up our work and build further extensions and 
applications. Likewise, open science principles allow others to scrutinize our work and 
improve on our potential shortcomings, which are inevitable in any scientific endeavor. On 
top of the open data and open code policies, this habilitation thesis also comprises one 
registered report (Lang, Chvaja, et al., 2022), where the introduction, methods, hypotheses, 
and analysis were written up and peer-reviewed before the start of data collection. Albeit not a 
panacea, such a careful approach may help 
associated with practices such as p-hacking, harking, etc. . 
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A similar argument can be made about the importance of so-called nonweird populations in 
psychological research. The acronym WEIRD is a catch-phrase that stands for Western, 
Educated, Industrialized, Rich, and Democratic: adjectives characterizing most study samples 
in psychology (Apicella et al., 2020; Henrich et al., 2010). Most studies historically rely on 
convenient sampling (usually students), assuming that their findings are applicable globally to 
the totality of the human population. However, as is more and more evident (Blasi et al., 
2022; Henrich, 2016), this assumption does not hold, and exploring human psychological 
diversity is the next challenge for psychological science. Likewise, claiming the 
generalizability of results should be backed up by a representative global sample. This is not 
always feasible, as I can personally testify after managing a large cross-cultural project 
involving 15 different field sites (Lang et al., 2019; Purzycki et al., 2022); perhaps then, our 
inferences should be more modest and relate only to specific cultural areas. 

Despite our best efforts, the conclusions that can be inferred from the studies in the convolute 
are limited in several aspects and, as is customary in science, can be resolved only by future 
research. In the remainder of this commentary, I will present several future directions that 
would help us to better understand the dynamic relationship between human psychology and 
religion in creating, sustaining, and communicating trustworthiness. 

The first future direction direly needed is longitudinal studies assessing the above-mentioned 
dynamic relationship. All of the studies in this convolute were cross-sectional, and although 
we often used experimental manipulation to arrive at the causal relationship between two 
variables, these manipulations are rather artificial. Of course, manipulating actual beliefs and 
practices (e.g., by forcing people to participate in a ritual or asking them to stop believing in 
god) is either highly unethical or straightforwardly impossible. Ideally, our experimental 
studies would be complemented by longitudinal studies where the causal relationship could be 
observed naturally. For instance, using the longitudinal approach, future research may 

trustworthiness as 
perceived by their peers. Indeed, while religiosity if often treated as a stable personality trait 
predicted by a wide variety of cognitive dispositions (for an overview, see Yilmaz, 2021), 
such a static view of religious belief is at odds with the process of becoming religious 
(conversion) or abandoning faith (apostasy), which are by definition dynamical. There is only 
a handful of longitudinal studies on the dynamics of religious devotion, but all of them 
suggest substantial variation across the lifespan as well as different individual pathways (e.g., 
a considerable decrease of religiosity, volatility, or reversed U-shape pattern; Chan et al., 
2015; Major-Smith et al., 2023; McCullough et al., 2005). While providing initial supportive 
evidence for the notion that religious devotion varies across the lifespan, the consequences of 
this variation on trustworthiness, cooperation, and obedience to moral norms are yet 
unknown. 

The second challenge for future research pertains to understanding the cognitive computations 
behind trust decisions and how religious beliefs and practices modify these computations. 
There is no formal model on how religious belief enters cognitive computations during 
decision-making that would allow explaining this relationship in a more principled way (Jolly 
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& Chang, 2019). Despite an avid interest of neuroscientists in religion (for an overview, see 
Schjoedt & van Elk, 2019) and of scholars of religion in cognitive science (for an overview, 
see C. White, 2021)
expertise to their full potential. Recognizing the benefits of computational modeling in social 
cognitive sciences (as evidenced by recent special issues on the topic in relevant journals: 
(Cushman & Gershman, 2019; Langdon & Schoenbaum, 2021), the time is ripe for 
developing a computational cognitive model that will simulate the individual subprocesses of 
the complex mapping from sensory signals to a behavioral response. Such a model should 
combine formal specifications of (1) how are incoming situational inputs processed (e.g., 
cooperative dilemma) and (2) categorized based on previous experiences and semantic 
knowledge encoded in memory (e.g., religious prescriptions) to produce (3) a set of possible 
weighted actions to facilitate the most rewarding response.  

The third challenge relates to the role of religious systems in facilitating interpersonal trust in 
secularized societies. Writing this habilitation thesis in the Czech Republic one of the more 
secularized countries in the world readers undoubtedly ponder how the arguments presented 
in this thesis translate into secular societies. A potential explanation may be that cultural 
systems facilitating cooperation are themselves highly secularized (e.g., police, legislature, 
courts) and effective enough that the religious facilitation of trust is no longer needed. For 
example, proponents of the above-mentioned moralizing gods hypothesis (Norenzayan, 2013; 
Norenzayan et al., 2016) suggested that in the absence of secular institutions regulating 
cooperation, this role is fulfilled by the belief in punitive and omniscient moralizing gods. 
However, if societies comprise well-functioning secular institutions, belief in moralizing gods 
is unnecessarily expensive. This unnecessary expense relates to the transmission mechanism 
needed to perpetuate the beliefs to subsequent generations: Credibility Enhancing Displays 
(CREDs). Such displays are costly (e.g., participation in extreme rituals, forgoing mating 
opportunities) in order to persuade social learners that the model indeed holds these beliefs, 
and so should they (Henrich, 2009; Norenzayan & Gervais, 2013). Thus, with evolving 
secular institutions in the West, religious CREDs are seen as less beneficial, and their lack 
effectively decreases the transmission of religious beliefs (Lanman, 2012b). Future research 
should therefore investigate whether religious and secular people in these societies are 
trustworthy to similar levels and whether secular institutions facilitate this trust. 

All these three future directions are currently in various stages of preparation by myself and 
my colleagues and should provide further insights into the complex relationship between trust 
and cultural institutions. Together, these insights will primarily inform scholars in psychology 
and related disciplines but will have an interdisciplinary impact on researchers interested in 
human evolution and economics. Furthermore, understanding factors affecting interpersonal 
trust is crucial because interpersonal trust is the key building block of long-lasting democratic 
regimes (Sullivan & Transue, 1999). Examining factors affecting interpersonal trust is even 
more important in the current times characterized by the plurality of sources, prevalence of 
misinformation and disinformation, as well as by shifting human communication into the 
online world. Finally, while most of the research in this habilitation thesis related to the 
question of how religious systems build within-group trust and co-operation, some of the 

23 / 136



 

research also touched on between-group relations. As with the importance of trust for 
democratic regimes, understanding how religious systems may enhance within-group trust at 
the expense of outgroup hostility is of utmost importance in explaining phenomena such as 
religiously motivated wars but also handling foreign war refugees and generally living in 
multi-ethnic and multi-religious societies. 
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6.1. Study 1 
 
Lang, M., Xygalatas, D., Kavanagh, C. M., Boccardi, N., Halberstadt, J., Jackson, C., 

Yuki, M., & Gomez, A. (2022). Outgroup threat and the emergence of cohesive groups: A 
cross-cultural examination. Group Processes and Intergroup Relations, 25(7), 1739 1759. 
https://doi.org/10.1177/13684302211016961 
 
Abstract 
Evolutionary models and empirical evidence suggest that outgroup threat is one of the 
strongest factors inducing group cohesion; however, little is known about the process of 
forming such cohesive groups. We investigated how outgroup threat galvanizes individuals to 
affiliate with others to form engaged units that are willing to act on behalf of their in-group. A 
total of 864 participants from six countries were randomly assigned to an outgroup threat, 
environmental threat, or no-threat condition. We measured the process of group formation 
through physical proximity and movement mirroring along with activity toward threat 
resolution, and found that outgroup threat induced activity and heightened mirroring in males. 
We also observed higher mirroring and proximity in participants who perceived the outgroup 
threat as a real danger, albeit the latter results were imprecisely estimated. Together, these 
findings help understand how sharing subtle behavioral cues influences collaborative 
aggregation of people under threat. 
 
Contributions 
Conceptualization 40% 
Methodology 60% 
Data collection 30% 
Data curation 90% 
Statistical analysis 100% 
Supervision 90% 
Writing and editing 90% 
Project administration 80% 
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6.2. Study 2 
 
Lang, M., Bahna, V., Shaver, J. H., Reddish, P., & Xygalatas, D. (2017). Sync to link: 
Endorphin-mediated synchrony effects on cooperation. Biological Psychology, 127, 191 197. 
https://doi.org/10.1016/j.biopsycho.2017.06.001 
 
Abstract 
Behavioural synchronization has been shown to facilitate social bonding and cooperation but 
the mechanisms through which such effects are attained are poorly understood. In the current 
study, participants interacted with a pre-recorded confederate who exhibited different rates of 
synchrony, and we investigated three mechanisms for the effects of synchrony on likeability 
and trusting behaviour: self-other overlap, perceived cooperation, and opioid system 
activation measured via pain threshold. We show that engaging in highly synchronous 
behaviour activates all three mechanisms, and that these mechanisms mediate the effects of 
synchrony on liking and investment in a Trust Game. Specifically, self-other overlap and 
perceived cooperation mediated the effects of synchrony on interpersonal liking, while 
behavioural trust was mediated only by change in pain threshold. These results suggest that 
there are multiple compatible pathways through which synchrony influences social attitudes, 
but endogenous opioid system activation, such as endorphin release, might be important in 
facilitating economic cooperation. 
 
Contributions 
Conceptualization 40% 
Methodology 60% 
Data collection 10% 
Data curation 100% 
Statistical analysis 100% 
Supervision 50% 
Writing and editing 90% 
Project administration 40% 
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6.3. Study 3 
 
Chvaja, R., Kundt, R., & Lang, M. (2020). The effects of synchrony on group moral 
hypocrisy. Frontiers in Psychology, 11, 544589. https://doi.org/10.3389/fpsyg.2020.544589 
 
Abstract 
Humans have evolved various social behaviors such as interpersonal motor synchrony (i.e., 
matching movements in time), play and sport or religious ritual that bolster group cohesion 
and facilitate cooperation. While important for small communities, the face-to-face nature of 
such technologies makes them infeasible in large-scale societies where risky cooperation 
between anonymous individuals must be enforced through moral judgment and, ultimately, 
altruistic punishment. However, the unbiased applicability of group norms is often 
jeopardized by moral hypocrisy, i.e., the application of moral norms in favor of closer 
subgroup members such as key socioeconomic partners and kin. We investigated whether 
social behaviors that facilitate close ties between people also promote moral hypocrisy that 
may hamper large-scale group functioning. We recruited 129 student subjects that either 
interacted with a confederate in the high synchrony or low synchrony conditions or performed 
movements alone. Subsequently, participants judged a moral transgression committed by the 
confederate toward another anonymous student. The results showed that highly synchronized 

other two conditions and that this effect was mediated by the perception of group unity with 
the confederate. We argue that for synchrony to amplify group identity in large-scale 
societies, it needs to be properly integrated with morally compelling group symbols that 

rching identity (such as in religious worship or military parade). 
Without such contextualization, synchrony may create bonded subgroups that amplify local 
preferences rather than impartial and wide application of moral norms. 
 
Contributions 
Conceptualization 30% 
Methodology 30% 
Data collection 0% 
Data curation 0% 
Statistical analysis 30% 
Supervision 70% 
Writing and editing 40% 
Project administration 0% 
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6.4. Study 4 
 

(2022). Positive association between ritual 
performance and perceived objectivity of moral norms. The International Journal for the 
Psychology of Religion, 1 21. https://doi.org/10.1080/10508619.2022.2121454 
 
Abstract 
We examined the relationship between religious rituals and how people perceive moral 
norms. Prominent anthropological theories propose that rituals charge associated moral norms 
with objectivity such that moral norms are perceived as absolute and independent of time and 
space. We used two cross-sectional datasets to test this hypothesis and conducted five 
correlational studies with three culturally distinct populations. The results, supported by meta-
analysis of our effect sizes, show a positive association between attending collective religious 
rituals and perceiving moral norms as objective. Moreover, increased saliency of the 
characteristic aspects of ritual form, namely the perceived invariance, and digitalizing and 
materializing potentials, was associated with increased reporting of moral norms as objective. 
Overall, this manuscript provides initial support for theories suggesting that ritual behavior 
helps ground moral norms by affecting perceptual mechanisms related to norm processing. 
 
Contributions 
Conceptualization 30% 
Methodology 30% 
Data collection 0% 
Data curation 0% 
Statistical analysis 20% 
Supervision 40% 
Writing and editing 30% 
Project administration 0% 
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6.5. Study 5 
 
Nichols, A. D., Lang, M., Kavanagh, C., Kundt, R., Yamada, J., Ariely, D., & Mitkidis, P. 
(2020). Replicating and extending the effects of auditory religious cues on dishonest behavior. 
PLoS ONE, 15(8), e0237007. https://doi.org/10.1371/journal.pone.0237007 
 
 
Abstract 
Although scientists agree that replications are critical to the debate on the validity of religious 
priming research, religious priming replications are scarce. This paper attempts to replicate 
and extend previously observed effects of religious priming on ethical behavior. We test the 

participants (N =408) in the Czech Republic, Japan, and the US. Participants were randomly 
assigned to listen tone of three musical tracks (religious, secular, or white noise) or to no 
music (control) for the duration of decision-making game. Participants were asked to indicate 
which side of a vertically-bisect ed computer screen contained more dots and, in every trial, 
indicating that the right side of the screen had more dots earned participants the most money 
(irrespective of the number of dots). Therefore, participants were able to report dishonestly to 
earn more money. In agreement with previous research, we did not observe any main effects 
of condition. However, we were unable to replicate a moderating effect of self-reported 
religiosity on the effects of religious music on ethical behavior. Nevertheless, further analyses 
revealed moderating effects for ritual participation and declared religious affiliation congruent 
with the musical prime. That is, participants affiliated with areligious organization and taking 
part in rituals cheated significantly less than their peers when listening to religious music. We 
also observed significant differences in cheating behavior across samples. On average, US 
participants cheated the most and Czech participants cheated the least. We conclude that 
normative conduct is, in part, learned through active membership in religious communities 
and our findings provide further support for religious music as a subtle, moral cue. 
 
Contributions 
Conceptualization 40% 
Methodology 40% 
Data collection 10% 
Data curation 50% 
Statistical analysis 80% 
Supervision 90% 
Writing and editing 40% 
Project administration 0% 
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S1. Table A. Site-specific estimates with 95% CI for the percentage of higher-paying side (right) claimed as 
having more dots.  

 USA Czech Republic Japan 

Intercept 53.92*** 9.98  32.10** 

 (30.37, 77.47) (-0.14, 20.10) (10.19, 54.01) 

Secular -19.26 -7.72 7.32 

 (-52.81, 14.29) (-22.57, 7.13) (-12.09, 26.74) 

Noise -4.00 5.86 12.50 

 (-38.26, 30.27) (-7.11, 18.84) (-9.51, 34.50) 

Control -24.96 6.25 0.63 

 (-56.63, 6.70) (-7.79, 20.28) (-19.06, 20.33) 

Sex 5.41 -0.83 2.67 

 (-7.82, 18.64) (-6.13, 4.47) (-6.82, 12.16) 

Age 0.52 -0.25 1.73 

 (-0.13, 1.16) (-1.07, 0.56) (-3.52, 6.98) 

Religiosity -6.30 -1.09 0.52 

 (-15.81, 3.21) (-6.05, 3.87) (-8.98, 10.03) 

Secular*Religiosity 7.88 7.30* -0.79 

 (-5.76, 21.51) (0.41, 14.19) (-14.58, 13.01) 

Noise*Religiosity 1.50 -0.63 -4.55 

 (-13.05, 16.05) (-6.88, 5.62) (-18.40, 9.30) 

Control*Religiosity 6.71 -0.44 -6.03 

 (-6.27, 19.69) (-7.10, 6.23) (-18.88, 6.82) 

Observations 122 118 155 

Note. This model describes Condition*Religiosity interaction effects for each of the three sites: USA, Czech 
Republic, and Japan. The religious condition was set as a reference category in each site.  
p < 0.1; *p < .05; **p < .01; ***p < .001 
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S1. Table B. Site-specific estimates with 95% CI for the percentage of higher-paying side (right) claimed as 
having more dots.  

 USA Czech Republic Japan 

Intercept 59.75*** 8.92* 44.42*** 
 (39.10, 80.40) (1.26, 16.58) (20.24, 68.59) 
Secular -17.38 -3.69 2.94 
 (-48.57, 13.81) (-14.03, 6.65) (-15.01, 20.89) 
Noise -22.25 2.70 -3.69 
 (-54.63, 10.14) (-7.49, 12.88) (-21.52, 14.13) 
Control -32.52* 4.45 -10.45 
 (-60.79, -4.25) (-6.29, 15.19) (-27.35, 6.45) 
Sex 7.28 1.13 2.59 
 (-5.71, 20.28) (-4.01, 6.27) (-7.24, 12.42) 
Age 0.56  -0.32 3.31 
 (-0.08, 1.20) (-1.13, 0.48) (-2.90, 9.51) 
Ritual frq. -7.30* -0.84 -5.65 
 (-13.35, -1.26) (-4.15, 2.48) (-12.94, 1.63) 
Secular*Ritual frq. 5.39 6.48** 3.38 
 (-3.95, 14.74) (1.74, 11.21) (-7.21, 13.96) 
Noise*Ritual frq. 8.11 0.95 7.03 
 (-2.06, 18.29) (-3.54, 5.43) (-4.67, 18.74) 
Control*Ritual frq. 8.02  0.42 3.17 
 (-0.50, 16.54) (-4.29, 5.12) (-8.09, 14.43) 

Observations 122 121 141 

Note. This model describes Condition*Ritual interaction effects for each of the three sites: USA, Czech Republic, 
and Japan. The religious condition was set as a reference category in each site.  
p < 0.1; *p < .05; **p < .01; ***p < .001 
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S1. Table C. Site-specific estimates with 95% CI for the percentage of higher-paying side (right) claimed as 
having more dots.  

 USA Czech Republic Japan 

Intercept 60.13*** 8.52** 34.32*** 
 (44.63, 75.63) (2.73, 14.32) (14.73, 53.91) 
Secular -19.76  1.09 7.64 
 (-41.59, 2.06) (-6.39, 8.57) (-5.95, 21.23) 
Noise -22.05* 4.45 6.93 
 (-43.07, -1.03) (-2.94, 11.83) (-6.25, 20.12) 
Control -32.62** 5.55 -7.42 
 (-53.76, -11.47) (-2.00, 13.10) (-20.48, 5.64) 
Sex 8.07 -0.32 1.90 
 (-4.31, 20.44) (-5.31, 4.66) (-7.62, 11.42) 
Age 0.53  -0.38 1.85 
 (-0.08, 1.14) (-1.14, 0.38) (-3.22, 6.92) 
Affiliation -48.78*** -4.04 -13.37 
 (-71.92, -25.63) (-20.25, 12.17) (-54.03, 27.29) 
Secular*Affiliation 41.15* 30.93** -1.40 
 (8.44, 73.87) (10.91, 50.96) (-50.23, 47.44) 
Noise*Affiliation 52.75** 2.12 -6.61 
 (18.22, 87.29) (-17.60, 21.84) (-59.47, 46.25) 
Control*Affiliation 52.08** -1.65 11.36 
 (19.36, 84.79) (-23.12, 19.82) (-41.38, 64.10) 

Observations 122 120 155 

Note. This model describes Condition*Affiliation interaction effects for each of the three sites: USA, Czech Republic, 
and Japan. The religious condition was set as a reference category in each site.  
p < 0.1; *p < .05; **p < .01; ***p < .001 
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S1. Table D.  Estimates with 95% CIs from beta regressions for the percentage of higher-paying side 
(right) claimed as having more dots. 

 M1: Religiosity M2: Ritual frq. M3: Affiliation 

Intercept 0.48 0.53 0.51 
 (0.37, 0.60) (0.43, 0.64) (0.43, 0.60) 
Secular 0.02 0.02 0.03 
 (-0.12, 0.15) (-0.10, 0.13) (-0.06, 0.12) 
Noise 0.07 -0.05 0.002 
 (-0.07, 0.20) (-0.16, 0.07) (-0.08, 0.09) 
Control -0.06 -0.10  -0.08* 
 (-0.19, 0.07) (-0.2, 0.01) (-0.17, 0.01) 
Sex 0.02 0.03 0.03 
 (-0.04, 0.08) (-0.03, 0.09) (-0.03, 0.09) 
Age 0.01** 0.01*** 0.01** 
 (0.003, 0.01) (0.003, 0.01) (0.003, 0.01) 
Site: Czech Rep. -0.25*** -0.26*** -0.28*** 
 (-0.3, -0.19) (-0.31, -0.20) (-0.33, -0.22) 
Site: Japan -0.08  -0.10* -0.11** 
 (-0.15, 0.002) (-0.17, -0.01) (-0.18, -0.03) 
Moderator -0.03 -0.05** -0.27*** 
 (-0.08, 0.02) (-0.08, -0.01) (-0.36, -0.14) 
Secular*Moderator 0.03 0.03 0.20* 
 (-0.04, 0.10) (-0.02, 0.08) (0.01, 0.34) 
Noise*Moderator -0.004 0.05* 0.28** 
 (-0.07, 0.06) (0.003, 0.10) (0.10, 0.39) 
Control*Moderator 0.02 0.04 0.24** 
 (-0.05, 0.09) (-0.01, 0.09) (0.05, 0.37) 

Observations 395 384 397 

Note: Beta-regression coefficients were back-transformed from logit link; however, we kept the coefficients 
on the [0,1] interval. Moderator is either religiosity, ritual frequency, or religious affiliation, see model 
names.  
p < 0.1; *p < .05; **p < .01; ***p < .001 

74 / 136



 
 

 

 

 

 

 

 

 

 

S1. Table E. Estimates with 95% CIs from linear mixed models for the percentage of higher-paying side 
(right) claimed as having more dots. 

 M1: Religiosity M2: Ritual frq. M3: Affiliation 

Intercept 29.38** 33.23*** 30.55** 
 (10.26, 48.50) (14.34, 52.12) (11.88, 49.22) 
Secular -1.31 -2.73 -0.80 
 (-14.22, 11.61) (-13.87, 8.41) (-9.33, 7.74) 
Noise 5.79 -5.85 -0.77 
 (-7.33, 18.91) (-16.89, 5.19) (-9.05, 7.51) 
Control -6.10 -11.38* -9.53* 
 (-18.85, 6.66) (-22.11, -0.66) (-17.88, -1.18) 
Sex 1.91 2.50 2.62 
 (-3.64, 7.45) (-3.06, 8.05) (-2.85, 8.10) 
Age 0.47  0.52* 0.48* 
 (-0.003, 0.94) (0.06, 0.99) (0.02, 0.94) 
Moderator -2.09 -4.14* -25.86*** 
 (-6.74, 2.55) (-7.30, -0.99) (-39.89, -11.84) 
Secular*Moderator 2.93 3.47 23.73* 
 (-3.45, 9.30) (-1.01, 7.94) (5.55, 41.92) 
Noise*Moderator -1.41 4.49  21.69* 
 (-7.96, 5.13) (-0.10, 9.08) (2.61, 40.77) 
Control*Moderator 0.79 3.88  24.90* 
 (-5.51, 7.10) (-0.49, 8.25) (5.93, 43.87) 

Observations 395 384 397 

Note: Moderator is either religiosity, ritual frequency, or religious affiliation, see model names. Site is not 
displayed because it is set up as a random effect in the model. 
p < 0.1; *p < .05; **p < .01; ***p < .001 
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S1. Table F. Estimates with 95% CIs from linear mixed models for the percentage of higher-paying side (right) claimed as 
having more dots. 

 M1.1: 
Religiosity 

M1.2: 
Religiosity 

M2.1: 
Ritual frq. 

M2.2: 
Ritual frq. 

M3.1: 
Affiliation 

M3.2: 
Affiliation 

Intercept 61.30*** 40.20** 67.23*** 47.10*** 61.65*** 30.64** 
 (49.09, 73.51) (17.16, 63.23) (55.67, 78.79) (23.88, 70.33) (51.88, 71.42) (9.35, 51.94) 
Secular -1.06 1.93 -3.53 -1.65 -0.24 0.63 
 

(-13.37, 11.26) 
(-10.99, 
14.85) (-14.11, 7.04) (-12.69, 9.38) (-8.43, 7.94) (-7.99, 9.25) 

Noise 3.39 3.40 -5.56 -5.40 -0.05 -0.98 
 

(-9.14, 15.92) 
(-12.57, 
19.37) (-16.08, 4.96) (-19.59, 8.79) (-8.01, 7.91) (-12.70, 10.74) 

Control -5.98 - -11.75* - -8.22* - 
 (-18.17, 6.20) - (-21.93, -1.57) - (-16.32, -0.13) - 
Sex 3.55 4.46 3.97 4.96 3.99 5.63  
 (-1.82, 8.92) (-2.11, 11.03) (-1.36, 9.30) (-1.52, 11.44) (-1.32, 9.31) (-0.83, 12.09) 
Age 0.52* 0.62* 0.57* 0.65* 0.53* 0.61* 
 (0.07, 0.98) (0.09, 1.15) (0.13, 1.01) (0.14, 1.16) (0.09, 0.97) (0.10, 1.12) 
Site: Czech Rep. -23.53*** -24.24*** -24.43*** -25.67*** -25.15*** -26.12*** 
 

(-30.46, -16.61) 
(-34.39, -

14.09) 
(-31.35, -

17.52) 
(-35.68, -

15.67) (-32.10, -18.21) (-36.06, -16.19) 
Site: Japan -5.28 -5.37 -6.60  -7.34 -6.72  -6.70 
 (-12.66, 2.10) (-15.12, 4.39) (-14.16, 0.97) (-17.30, 2.61) (-14.06, 0.62) (-16.29, 2.89) 
Moderator -2.54 -2.74 -4.53** -4.57** -22.35** -27.15*** 
 (-7.01, 1.93) (-7.45, 1.98) (-7.56, -1.49) (-7.72, -1.42) (-36.37, -8.33) (-41.74, -12.56) 
Secular*Moderator 2.43 1.54 3.49 3.17 19.20* 22.01* 
 (-3.66, 8.53) (-4.78, 7.86) (-0.78, 7.76) (-1.21, 7.56) (1.32, 37.07) (3.59, 40.44) 
Noise*Moderator -0.23 0.88 3.99  4.79* 17.09  29.13** 
 (-6.51, 6.04) (-5.83, 7.60) (-0.41, 8.38) (0.12, 9.47) (-1.66, 35.84) (8.96, 49.29) 
Control*Moderator 0.56 - 3.71  - 18.46  - 
 (-5.55, 6.66) - (-0.48, 7.89) - (-0.18, 37.10) - 
Task difficulty -7.71*** -6.16*** -8.16*** -6.69*** -7.58*** -5.76*** 
 (-10.45, -4.98) (-9.58, -2.73) (-10.89, -5.43) (-10.11, -3.26) (-10.28, -4.89) (-9.11, -2.40) 
Completion time 5.39** 22.39*** 5.36** 21.71*** 5.54*** 23.24*** 
 (2.08, 8.71) (13.62, 31.17) (2.10, 8.61) (13.12, 30.30) (2.27, 8.82) (14.70, 31.78) 
Negativity - 5.26* - 4.97* - -0.25 

 - (0.69, 9.83) - (0.45, 9.48) - (-4.19, 3.70) 
Positivity - 2.99 - 2.68 - 0.90 
 - (-2.49, 8.47) - (-2.68, 8.03) - (-3.18, 4.98) 
Tempo - 0.47 - 0.54 - 4.36 
 - (-3.70, 4.64) - (-3.59, 4.67) - (-0.99, 9.70) 
Impact - 0.57 - 0.73 - 6.09** 
 - (-3.45, 4.59) - (-3.20, 4.66) - (1.58, 10.61) 

Observations 389 280 379 273 391 282 

Note: Moderator is either religiosity, ritual frequency, or religious affiliation, see model names. Completion time is the average 
completion time of trials that participants dishonestly reported subtracted from average completion time. 
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S1. Table F. Estimates with 95% CIs from linear mixed models for the percentage of higher-paying side (right) claimed as 
having more dots. 

p < 0.1; *p < .05; **p < .01; ***p < .001 
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S1. Table G. Estimates with 95% CIs from Ordinal Least Squares regressions for the 
percentage of higher-paying side (right) claimed as having more dots. Analysis of full 
sample. 
 M1: Baseline M2: Religiosity M3: Ritual frq. M4: Affiliation 
Intercept 40.24*** 42.85*** 46.35*** 45.66*** 
 (33.69, 46.80) (32.72, 52.98) (36.86, 55.84) (38.16, 53.17) 
Secular 3.04 -1.79 -2.89 -0.34 
 (-4.06, 10.13) (-14.09, 10.51) (-13.49, 7.71) (-8.47, 7.80) 
Noise 1.26 3.16 -6.28 -1.90 
 (-5.78, 8.31) (-9.17, 15.49) (-17.03, 4.47) (-9.76, 5.96) 
Control -5.80 -5.81 -9.72  -9.08* 
 (-12.81, 1.20) (-17.68, 6.05) (-19.86, 0.42) (-16.93, -1.24) 
Sex 4.31 3.91 4.65  4.63  
 (-0.82, 9.44) (-1.35, 9.17) (-0.63, 9.92) (-0.59, 9.85) 
Age 0.55* 0.54* 0.57* 0.55* 
 (0.11, 0.99) (0.09, 0.98) (0.13, 1.02) (0.10, 0.99) 
Site: Czech Rep. -29.75*** -30.05*** -30.52*** -31.99*** 
 

(-35.93, -23.57) (-36.46, -23.63) 
(-37.03, -

24.01) (-38.52, -25.47) 
Site: Japan -10.64** -11.11** -12.07** -13.37*** 
 (-17.45, -3.83) (-18.26, -3.96) (-19.54, -4.60) (-20.50, -6.23) 
Moderator - -1.31 -2.86  -19.98** 
 - (-5.67, 3.04) (-5.85, 0.14) (-33.23, -6.73) 
Secular*Moderator - 2.90 3.15 18.13* 
 - (-3.16, 8.96) (-1.07, 7.37) (0.78, 35.49) 
Noise*Moderator - -1.09 3.49 16.10  
 - (-7.28, 5.10) (-0.90, 7.88) (-2.42, 34.62) 
Control*Moderator - 0.03 2.15 16.88  
 - (-5.84, 5.90) (-1.95, 6.26) (-1.29, 35.04) 
Observations 455 447 436 449 
Note: Moderator is either religiosity, ritual frequency, or religious affiliation, see model names. 
The condition*moderator interactions represent the estimated differences between the slope of 
the moderator in the religious condition and moderator slopes in the other conditions. 
p < 0.1; *p < .05; **p < .01; ***p < .001 
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S1. Table H. Review of experiment designs for Lang & colleagues [1] and Nichols & colleagues [2] 

 
Lang and colleagues [1] Nichols and colleagues [2] 

Participants University students in the Czech 
Republic and USA; general population 

in Maritius 

University pool (majority students) 

Location USA, Czech Republic, Maritius USA, Czech Republic, Japan 
Experiment Task The Matrix Task  

[3] 
The Dots Game 

[4] 
Dependent Variable Percentage of claimed correctly solved 

matrices (Self-reported on paper) 
Percentage of higher paying sides inaccurately 

claimed (Recorded digitally by the Dots 
Game) 

Independent 
Variables 

Instrumental music tracks: Religious, 
Secular, White Noise (Control) 

Instrumental music tracks: No Music 
(Control), Religious, Secular, White Noise 

Administration Participants listened to musical track for 
two minutes, then solved the Matrix task 

and then completed questionnaire. 

Participants played the Dots Game and then 
completed a questionnaire. For non-Control 

participants, music was played on loop for the 
duration of the Dots Game. 

Moderators 
Control variables 

Religiosity, ritual attendance, music 
recognition, musical characteristics of 

the stimuli, age, gender, religion, 
suspicion 

Religiosity, ritual attendance, music 
recognition, musical characteristics of the 
stimuli, age, gender, religion and religious 

organization affiliation (religious affiliation), 
suspicion, perceived difficulty of task, level of 
distraction, previous experience with the Dots 

Game 
Compensation $0.50 per reported correctly solved 

matrix, up to $10 in total. 
$0.05 (or $0.005) for selecting the right (left) 
side having more dots, up to $10.00 in total 

and $4.60 with complete accuracy. 
Musical Tracks See S1 Table I for a review of the musical tracks tested in this research. 
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S1. Table I. Experiment stimuli and pre-tested music tracks by site 

 USA Czech Republic  Japan 

Religious 
Stimulus 

 

J. S. Bach - BWV 147 
Jesu joy of man's 

desiring* 

J. S. Bach - Ave Maria 
 

Anonymous - Enteraku  
(Clip #2, 60-120 seconds) 

 

Secular Stimulus J. S. Bach - BWV 140 
Sleepers Awake* 

Tchaikovsky - Romance for 
piano in F Minor, Op. 5* 

Yatsuhashi Kengyo - Rokudan-
no-sirabe 

White Noise Brownian noise 
Pre-Tested 
Religious 
Stimuli 
 

J. S. Bach -  
Jan Zwart - Toccata Psalm 146 

J. S. Bach - BWV 147 Jesu joy of man's desiring 
J.S. Bach - BWV 29 We thank thee, God 

Anonymous - Enteraku  
(Clip #1, 0-60 seconds) 
Anonymous - Enteraku  

(Clip #2, 60-120 seconds) 
Anonymous - Gagaku #3 
Anonymous - Gagaku #4 

Pre-Tested 
Secular Stimuli 

Max Richter - H In New England 
P. I. Tchaikovsky - Romance for piano in F Minor, Op. 5 

Yann Tiersen -  
J. S. Bach - BWV 140 Sleepers Awake 

Kengyo Yoshizawa II - 
Chidori-no-kyoku  

Michio Miyagi - Concerto No. 
3 Tegoto 

Yatsuhashi Kengyo - Rokudan-
no-sirabe 

Anonymous  Koto #4 
Note: All musical tracks did not include vocals (instrumental only). Musical tracks were pre-tested on 
Mechanical Turk in the USA, a student population in the Czech Republic, and Lancer in Japan. Two clips of the 
religious track Enteraku were tested; Clip #1 contained the first minute of track, whereas Clip #2 contained the 
second minute (60-120 seconds) of the track. All stimuli are available upon request. 

* - Indicates this exact track was used for the same sites in Lang et al., [1].  
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6.6. Study 6 
 
Lang, M., Purzycki, B. G., Apicella, C. L., Atkinson, Q. D., Bolyanatz, A., Cohen, E., 

Lesorogol, C., Mathew, S., McNamara, R. A., Moya, C., Placek, 
C. D., Soler, M., Vardy, T., Weigel, J. L., Willard, A. K., Xygalatas, D., Norenzayan, A., & 
Henrich, J. (2019). Moralizing gods, impartiality, and religious parochialism across 15 
societies. Proceedings of the Royal Society B, 286(1898), 1 10. 
https://doi.org/doi.org/10.1098/rspb.2019.0202 
 
Abstract 
The emergence of large-scale cooperation during the Holocene remains a central problem in 
the evolutionary literature. One hypothesis points to culturally evolved beliefs in punishing, 
interventionist gods that facilitate the extension of cooperative behaviour toward 
geographically distant co-religionists. Furthermore, another hypothesis points to such 
mechanisms being constrained to the religious ingroup, possibly at the expense of religious 
outgroups. To test these hypotheses, we administered two behavioural experiments and a set 
of interviews to a sample of 2228 participants from 15 diverse populations. These populations 
included foragers, pastoralists, horticulturalists, and wage labourers, practicing Buddhism, 
Christianity, and Hinduism, but also forms of animism and ancestor worship. Using the 
Random Allocation Game (RAG) and the Dictator Game (DG) in which individuals allocated 
money between themselves, local and geographically distant co-religionists, and religious 
outgroups, we found that higher ratings of gods as monitoring and punishing predicted 
decreased local favouritism (RAGs) and increased resource-sharing with distant co-
religionists (DGs). The effects of punishing and monitoring gods on outgroup allocations 
revealed between-site variability, suggesting that in the absence of intergroup hostility, 
moralizing gods may be implicated in cooperative behaviour toward outgroups. These results 
provide support for the hypothesis that beliefs in monitoring and punitive gods help expand 
the circle of sustainable social interaction, and open questions about the treatment of religious 
outgroups. 
  
Contributions 
Conceptualization 10% 
Methodology 10% 
Data collection 10% 
Data curation 90% 
Statistical analysis 90% 
Supervision 70% 
Writing and editing 90% 
Project administration 70% 
 

81 / 136



6.7. Study 7 
 
Purzycki, B. G., & Lang, M. (2019). Identity fusion, outgroup relations, and sacrifice: A 
cross-cultural test. Cognition, 186, 1 6. 
 
Abstract 
Identity fusion theory has become a popular psychological explanation of costly self-sacrifice. 

can contribute to sacrifice for that group. We test this and related hypotheses using a 
behavioral economic experiment designed to detect biased, self-interested favoritism among 
eight different populations ranging from foragers and horticulturalists to the fully market-
integrated. We find that while individuals favor themselves on average, those with higher 
ingroup fusion sacrifice more money to other members of their ingroup who are unable to 
reciprocate. We also find that positive outgroup relations has a similar effect. Additionally, 
we assess a recently-posited interaction between ingroup and outgroup relations and show no 
consistent effect at the individual or sub-sample levels. 
 
Contributions 
Conceptualization 40% 
Methodology 40% 
Data collection 0% 
Data curation 0% 
Statistical analysis 40% 
Supervision 50% 
Writing and editing 50% 
Project administration 50% 
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6.8. Study 8 
 

Xygalatas, D. (2018). The 
boundaries of trust: Cross-religious and cross-ethnic field experiments in Mauritius. 
Evolutionary Psychology, 16(4), 1 15. https://doi.org/10.1177/1474704918817644 
 
Abstract 
Several prominent evolutionary theories contend that religion was critical to the emergence of 
large-scale societies and encourages cooperation in contemporary complex groups. These 
theories argue that religious systems provide a reliable mechanism for finding trustworthy 
anonymous individuals under conditions of risk. In support, studies find that people 
displaying cues of religious identity are more likely to be trusted by anonymous 
coreligionists. However, recent research has found that displays of religious commitment can 
increase trust across religious divides. These findings are puzzling from the perspective that 
religion emerges to regulate coalitions. To date, these issues have not been investigated 
outside of American undergraduate samples nor have studies considered how religious 
identities interact with other essential group-membership signals, such as ancestry, to affect 
intergroup trust. Here, we address these issues and compare religious identity, ancestry, and 
trust among and between Christians and Hindus living in Mauritius. Ninety-seven participants 
rated the trustworthiness of faces, and in a modified trust game distributed money among 
these faces, which varied according to religious and ethnic identity. In contrast to previous 
research, we find that markers of religious identity increase monetary investments only among 
in-group members and not across religious divides. Moreover, out-group religious markers on 
faces of in-group ancestry decrease reported trustworthiness. These findings run counter to 
recent studies collected in the United States and suggest that local socioecologies influence 
the relationships between religion and trust. We conclude with suggestions for future research 
and a discussion of the challenges of conducting field experiments with remote populations. 
 
Contributions 
Conceptualization 30% 
Methodology 30% 
Data collection 10% 
Data curation 50% 
Statistical analysis 100% 
Supervision 40% 
Writing and editing 40% 
Project administration 10% 
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The Boundaries of Trust: Cross-religious and Cross-ethnic 
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Fig. S1. Illustration of Religious Affiliation*Badge Interaction. A. An Afro-Mauritian face was 

in-group for Christian participants and out-group for Hindu participants. B. An Indo-Mauritian 

face was in-group for Hindu participants and out-group for Christian participants. For both A. and 

B., a cross was in-group badge for Christian participants and out-group badge for Hindu 

participants, while a tilak was an in-group badge for Hindus and out-group badge for Christians. 

 eyes are covered to protect their anonymity. 
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Fig. S2. A screenshot of the computer software designed for the trust game. Participants started with 

an endowment of 250 Mauritian rupees and could invest in faces in 5-rupee increments. Two faces 

received the religious badge treatment for each participant  here the left most column contains one 

Indo-Mauritian with a prayer tilak and one Afro-Mauritian with a cross. Ou in the upper right corner is 

wment. Envoyer, in the bottom 

right corner, indicates that the button   eyes are 

covered to protect their anonymity. 
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As noted in the main text, our sample contained individuals who did not self-identify as 

Hindu or Christian, and the ancestry with which each is most typically associated (i.e., Afro- 

Mauritian Christians and Indo-Mauritian Hindus). Our sample included 2 Afro-Mauritian Hindus, 

1 Indo- Sino-Mauritians, and 3 Franco- 

Mauritians. Excluding these 10 participants with unmatched ancestries and religious affiliations 

reduced the full sample size by 10%. Despite the removal of 10% of the sample, this method of 

reducing the sample did not yield any many practically important differences from the results 

presented in the main text (see Tab/ S4). With one exception, all of the differences between the 

full and reduced samples were those in which significant relationships became marginal or 

nonsignificant. This is unsurprising given the loss of data in the reduced models. The only 

substantive difference between the full and reduced models is that in the reduced dataset there is a 

significant increase in attitudinal trust towards a person of in-group ancestry and in-group religion, 

likely reflecting the lower levels of diversity in the reduced dataset. See also Fig. S3 for direct 

comparison of the effects between the full and reduced models. 
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Finally, the sample also included 15 participants who reported  ancestry. While our 

sampling method targeted specifically communities of Afro- and Indo-Mauritians and the rates of 

intermarriage between different ancestries in Mauritius are relatively low (Ericksen, 1997), we 

retained these participants in our previous analyses, assuming that dominant ancestry for these 

participants is associated with their religious affiliation (i.e. for Christian participants with mixed 

ancestry, the Afro-Mauritian ancestry should be dominant, given this is the majorty ancestry of 

their religious community). This assumption allowed us to retain most of our sample and statistical 

power. Here, we present an additional analyses excluding these 15 participants (together with the 

10 participants excluded in the analyses reported above). However, as in the case of the ancestry- 

ffects reported in 

the main text (see Tab. S5 and Fig. S4). These supplementary results provide additional confidence 

in our main results, mitigating potential issues with ancestry reporting in our sample. 

108 / 136



    

     

     

    

     

    

     

    

     

    

     

    

     

    

     

    

     

    

     

    

     

    

     

    

     

    

109 / 136



References 

 
Eriksen, T. H. (1997). Tensions between the ethnic and the post-ethnic: Ethnicity, change and 
mixed marriages in Mauritius. In Hans Vermeulen and Cora Govers (Eds.). The Politics of 
Ethnic Consciousness (pp. 254-276). London, England: Macmillan. 

110 / 136



6.9. Study 9 
 
Lang, M., Chvaja, R., Purzycki, B. G., 
cooperative phenotype through costly signals facilitates collective action. Royal Society Open 
Science. 
 
Abstract 
Around the world, people engage in practices that involve self-inflicted pain and apparently 
wasted resources. Researchers theorized that these practices help stabilize within-group 
cooperation by assorting individuals committed to collective action. While this proposition 
was previously studied using existing religious practices, we provide a controlled framework 
for an experimental investigation of various predictions derived from this theory. We 
recruited 372 university students in the Czech Republic who were randomly assigned into 
either a high-cost or low-cost condition and then chose to play a public goods game (PGG) 
either in a group that wastes money to signal commitment to high contributions in the game or 
to play in the group without such signals. We predicted that cooperators would assort in the 
high-cost revealed group and that, despite these costs, they would contribute more to the 
common pool and earn larger individual rewards over five iterations of PGG compared with 
the concealed group and participants in the low-cost condition. The results showed that the 
assortment of cooperators was more effective in the high-cost condition and translated into 
larger contributions of the remaining endowment to the common pool, but participants in the 
low-cost revealed group earned the most. We conclude that costly signals can serve as an 
imperfect assorting mechanism, but the size of the costs needs to be carefully balanced with 
potential benefits to be profitable. 
 
Contributions 
Conceptualization 80% 
Methodology 80% 
Data collection 80% 
Data curation 90% 
Statistical analysis 100% 
Supervision 100% 
Writing and editing 90% 
Project administration 90% 
 
 

111 / 136



112 / 136



113 / 136



114 / 136



115 / 136



116 / 136



117 / 136



118 / 136



119 / 136



120 / 136



121 / 136



122 / 136



123 / 136



124 / 136



125 / 136



126 / 136



127 / 136



128 / 136



129 / 136



130 / 136



131 / 136



 

132 / 136



 

 

 

 

 
 

 

 

 

 

 

133 / 136



 

 

134 / 136



 

135 / 136



 

136 / 136


