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Abstract 

The contribution of perceived supernatural punishment to large-scale cooperation, 

specifically integral to Norenzayan’s Big Gods (2013), remains unresolved. This study 

aims to deduce the contributing effect of three of Norenzayan’s main factors in a 

perceived cooperative task; religious affiliation, individual versus large-scale 

interaction, and the threat of punishment versus no punishment. Community and 

Punishment are manipulated within a population that explicitly denies the existence of 

God, compared to a population who inherently believes, or does not deny, the existence 

of God (atheists and non-atheists). The combination of the Community and Punishment 

conditions is hypothesised to result in the highest levels of prosociality, and the 

combination of the Individual and No Punishment conditions to result in the lowest 

levels of prosociality (despite religious affiliation). The effects of Community and 

Punishment in those who are assumed to rely on non-supernatural institutions as 

foundations for cooperation (atheists, representing a ‘pre-religious’ population) versus 

those who are assumed to rely currently on supernatural institutions as foundations for 

cooperation (non-atheists; agnostic and religious participants, representing a ‘peri-

religious’ population) reveal differential behavioural predictors. Experimental 

manipulations predict prosociality for atheists, whereas supernatural belief score 

predicts prosociality for non-atheists. In the absence of targeted religious priming 

effects, perception of supernatural monitoring is not the most compelling explanation of 

the data. The role of supernatural beliefs in the induction of cooperative schemas is not 

dismissed, but proposed to exist within methodological, contextual and cultural 

boundaries of wider inference, encompassing both the supernatural and the secular. The 

contribution of supernatural belief, by extension, is neither insignificant nor necessary 

overall. 
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1.  Introduction 

 An astounding majority of the human population are religiously affiliated. A global 

analysis, comprising over 2500 primary sources, found that 84% of the world’s 6.9 billion 

people identified with a religious group in 2010 (Pew Research Centre, 2012). Scientific 

examination of the phenomenon relates to its emergence, as well as its continued role in post-

industrial societies, i.e. societies which are technically advanced and largely reliant on secular 

institutions. The study of religiosity has developed within varied fields, including cognitive 

and social psychology, cultural anthropology and behavioural economics. 

1.1 The Big Gods Hypothesis 

 A current leader in the field, Ara Norenzayan, has integrated correlational and 

experimental evidence to form a cultural-evolutionary account of religion in his recent book, 

Big Gods: How Religion Transformed Cooperation and Conflict (Big Gods; Norenzayan, 

2013).  ‘Big gods’ refer to those supernatural beings which are omniscient, omnipotent, able 

to intervene in human affairs and punish transgressions. Norenzayan proposes that big gods 

were the catalyst of large-scale cooperation as societies ‘scaled-up’ beyond hunter-gatherer 

kin-based groups, providing the threat of punishment beyond that which is possible via 

tangible monitoring strategies. Big Gods rests on four main theoretical foundations; the 

influence of cognitive mechanisms on the constraint and transmission of religious beliefs, 

social instincts that guide a perception of supernatural monitoring, cultural learning 

mechanisms which allow for the spread of religious ritual and behaviour, and intergroup 

competition, which informs religious belief and behaviour (Norenzayan, 2013; Norenzayan et 

al., 2016). 

 Modern humans live predominantly in large-scale, anonymous societies. However, 

humans are long thought to have evolved from small groups of primates (Darwin, 1859; 
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Langergraber et al., 2012) and lived predominantly in small-scale, hunter-gatherer groups 

only some 12,000 years ago (Johnson & Earle, 2000). Norenzayan postulates that the 

existence of large-scale human cooperation is one of the greatest puzzles in our evolutionary 

history, given the assumption that group expansion leads to a subsequent inflation of the 

‘free-rider problem.’ This refers to the possibility that individuals within a society may fail to 

contribute fairly to the needs of the group whilst consuming more than their fair share of 

resources (Norenzayan, 2013). Increasing group size decreases biological relatedness within a 

group and systems based on reciprocity, direct or indirect, are endangered as a result 

(Norenzayan et al., 2016).  

 Our primate ancestors display behaviours consistent with reciprocal altruism and kin 

selection (de Waal, 2008). An act of reciprocal altruism is one by which an animal (or human 

being) acts to benefit the fitness of another whilst reducing its own, coupled with an 

expectation that the other organism will reciprocate the gesture at another time. Kin selection 

relates to altruistic acts also, but the act occurs in order to benefit fitness outcomes for a 

biological family member or group of kin. These factors are not puzzling, however, it is the 

expansion of cooperation beyond kin groups to larger groups of strangers that is 

counterintuitive to both the process of natural selection famously postulated by Charles 

Darwin (1859) and to a modern theory of the ‘selfish gene’ (Dawkins, 1976). Natural 

selection refers to the preservation and dissemination of beneficial traits, adaptations and 

genetic mutations which provide fitness benefits to an organism. Advantageous mutations are 

inherited by the offspring, and by their offspring; leaving other members of the species at a 

disadvantage, with less chance of survival over time, and hence less chance to reproduce. 

This model has formed the foundation for an understanding of human nature and its 

evolutionary lineage.  Dawkins’ ‘selfish gene’ is one recent reconstruction of the traditional 

theory, suggesting that fitness-maximising behaviours are driven at the level of the gene, 
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rather than at the level of the group. Still, reformulations of evolutionary theory generally 

address the historical process of evolution as ‘survival of the best fitted’; they fail to 

adequately explain the phenomenon of large-scale cooperation amongst anonymous 

strangers.  

 Norenzayan ties this historical puzzle to another occurring within the same period; 

that is, the rise of prosocial religions and the subsequent imposition of perceived supernatural 

punishment. The term ‘prosocial religions’ is used due to the fact that prosocial behaviour is 

encouraged among believers. Norenzayan and his colleagues clarify this prosociality as an 

expression of ‘parochial altruism’ occurring within groups as a protective mechanism against 

threat, and often associated with hostility towards members of out-groups. Norenzayan refers 

here to the rise of ‘big gods’; omniscient, omnipotent, morally concerned and powerful 

deities who are believed to monitor, reward and punish human conduct in line with 

appropriate social and cultural standards (Norenzayan, 2013). These gods are understood 

separately from preceding deities of small, hunter-gatherer societies. In general, early tribal 

deities are thought to have lacked the power, complexity and moral concern for human 

behaviour that is characteristic of Norenzayan’s big gods (Norenzayan, 2013; Swanson, 

1960).  

 Historical accounts contribute to the interdisciplinary synthesis of evidence. Historical 

scholarship carries the familiar burden of inferring direction of causality. The increased 

complexity of group size and societal systems (including political and economic), with 

beginnings approximately 12000 years ago, is a matter of interdisciplinary debate. Large-

scale societies refer to expansions beyond tight-knit groups of early hunter-gatherer societies, 

which were often underpinned by kin relations, repeated exposure to cooperative partners, 

and a resulting lack of anonymity (Norenzayan, 2013). The most commonly accepted 

explanation for this historical scaling-up of society is the advent of agriculture and 
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domestication of animals. Norenzayan’s thesis provides an expansion of this hypothesis via 

the addition of supernatural monitoring. He is not the first to postulate a link between belief 

in supernatural monitoring, cooperation and punishment in large groups (Johnson & Bering, 

2006). However, his proposal is novel in that it places the theistic worship under the 

influence of overriding evolutionary and cultural processes, rather than primarily cognitive 

processes.  Integral to Norenzayan’s theory is the temporal correlation between the rise of 

large scale cooperative societies and the rise of big gods. Norenzayan acknowledges three 

possibilities for the inference of causality (societies were able to expand due to perceived 

supernatural punishment, belief in supernatural punishment arose as a by-product of the 

expansion of society, or the two were mutually entangled). Norenzayan’s thesis relies on the 

assumption that belief in supernatural punishment is necessary for large-scale cooperation, 

and he provides support principally for the former causal assertion. 

 1.1.1 Principle one: ‘Watched people are nice people’ 

 The Big Gods hypothesis relies on eight principles, of which the first two relate 

directly to the current study. The first principle, ‘watched people are nice people,’ reflects the 

notion that perceptions of being watched reliably increase prosociality in human agents who 

otherwise display behaviour generally consistent with nefarious intentions. Evidence for this 

is primarily provided by small-scale experiments (e.g. Shariff & Norenzayan 2007; 2011), 

which show a general trend for prosocial behaviour to increase under conditions of perceived 

anonymity, when the threat of monitoring is absent or unclear. Consistent with Norenzayan’s 

experimental history, prosocial behaviour will be defined and operationalised in the current 

study as a construct regarding normative actions that benefit others (for a brief review, see 

Norenzayan & Shariff, 2008). For example, the presence of eyes behind an ‘honesty box’ at a 

self-serving coffee stand resulted in nearly three times as much money left by participants, 

despite equal consumption of coffee in the control condition (Bateson, Nettle, & Roberts, 
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2006). Beginning with his first principle, Norenzayan postulates that religion catalysed 

cooperation among large groups of anonymous strangers. Though he does not dismiss the 

possibility of prosociality under the protection of anonymity or in the absence of incentives, 

Big Gods investigates increases in prosociality due to perceived surveillance, and presents 

little discussion regarding the reasons for anonymous generosity and prosociality that exists 

when nobody is watching. In opposition to the evidence presented in Big Gods, a recent 

meta-analysis concluded that the presence of eyes does not result in more prosocial outcomes 

(Northover, Pedersen, Cohen, & Andrews, 2016). However, the use of economic games has 

consistently revealed increases in generosity, cooperation and prosocial behaviour when 

anonymity is guaranteed or undetermined. For example, Zhong, Bohns and Gino (2010) have 

demonstrated the phenomenon of ‘illusory anonymity.’ Participants in a well-lit room 

compared to a dark one, or participants wearing clear glasses compared to dark ones, act 

significantly more generously in an experimental setting. Although these manipulations have 

no physical bearing on anonymity in the given situations, the experience of subtle changes in 

darkness may induce individual perceptions of anonymity which moderate behavioural 

consequences. 

 1.1.2 Principle two: ‘Religion is more in the situation than in the person’ 

 The second principle is linked to the first, and addresses the manifestation of the 

supernatural context integral to Big Gods; ‘religion is more in the situation than in the 

person.’ Norenzayan postulates that ‘unless a believer is thinking religious thoughts every 

moment of her waking life, awareness of a watchful God is merely one of many competing 

imperatives that might influence an action at any given moment’ (p. 40). That is, a social 

standard will affect the actions of an agent only with conscious activation of its relevance. 

This process directly opposes an intuitive notion of consistent personality dispositions, a 

discrepancy termed the ‘fundamental attribution error’ (Ross, 1977). This regards the 
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inclination to attribute an agent’s behaviour to internal characteristics, such as intention, 

rather than external factors, such as environment. Self-report measures of prosociality are 

often consistent with such biases. Religious participants report participation in more prosocial 

behaviours than do non-believers. However, widespread stereotypes regarding the correlation 

between religiosity and prosociality (Gervais, Shariff, & Norenzayan, 2011) may result in an 

unrepresentative ‘halo effect’ (Galen, 2012). Furthermore, a meta-analysis of the relationship 

between religiosity and socially desirable responding revealed a positive effect, demonstrated 

by an association between belief and self-enhancement (Sedikides & Gebauer, 2010). The 

fundamental attribution error, the impact of stereotyping, the halo effect, and other socially 

desirable response biases may skew perceptions of the religious on a personal and societal 

level. An absence of evidence for ‘intrinsic religiosity’ is further highlighted by priming 

effects.  

1.2 Theories and impacts of priming  

  If ‘religion is more in the situation than in the person,’ cognitive activation of 

religious concepts may reveal between-group differences not otherwise evident in the 

comparison of participants by intrinsic or self-reported religiosity. Random assignment to 

religious versus non-religious conditions allows analysis via the use of priming, whilst 

controlling for other variables. Priming is used widely within psychological research. It is a 

tool by which to measure the temporary effects of an induced state, especially when it is 

difficult to test naturalistically. In general, religious primes are shown to decrease cheating 

and increase prosocial behaviour in participants, despite baseline measures of religious 

affiliation (e.g. Randolph-Seng & Nielsen, 2007). The results of Shariff and Norenzayan’s 

(2007; study one) experiment highlight the power of religious reminders in shaping 

situational behaviour. Participants randomly assigned to one of two priming conditions, 

neutral or religious, played a one-shot dictator game (see page 24 of the current thesis for a 
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review). Those primed with reminders of religion (e.g. ‘God,’ ‘divine’) gave an average of 

$4, approximately twice that of those in the control condition. Most commonly, participants 

in the control condition chose to give nothing. Atheists in the neutral condition did give 

approximately one dollar less on average, though this was not a statistically significant trend. 

As is typical, results revealed an absence of evidence for ‘intrinsic religiosity,’ consistent 

with principle two, given that self-reported levels of religiosity and belief in God were not 

reliably related to measures of prosociality.  

 Religiosity priming effects have been attributed to perception of a supernatural 

monitor, consistent with principles one and two. Religious priming has been shown to 

increase both prosocial outcomes and feelings of being watched (Shariff & Norenzayan, 

2007). These conclusions are most reliable among believers, and shown to be specifically 

absent for those with autism or deficits in mind perception (Norenzayan, Gervais, & 

Trzesniewski, 2012; Gray, Knobe, Sheskin, Bloom, & Barrett, 2011). However, one recent 

study determined that the impact of mentalising deficits on religious cognition may be minor 

(Reddish, Tok, & Kundt, 2016). These trends provide support for the notion that perception 

of God is an extension of the secularly-based capacity to perceive the minds of other agents. 

Theists hold intuitive perceptions of supernatural deities as intentional agents with human-

like mental states, an intuition logically restricted by mentalising capacities (Norenzayan et 

al. 2012). Further support for this claim is highlighted by the correlation between higher rates 

of religiosity for women, and a higher likelihood of attributing agentic characteristics to God 

(Willard & Norenzayan, 2013). These trends provide evidence for the validity of a 

supernatural monitoring hypothesis, which relies on reminders of God to invoke personal 

perceptions of being watched.  
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 1.2.1 Ideomotor versus supernatural monitoring accounts 

 Norenzayan advocates a supernatural monitoring account of behavioural priming to 

explain experimentally manipulated increases in prosociality, and outlines the advantages of 

this account over an ideomotor framework. An ideomotor account would describe prosocial 

outcomes of priming as reflexive and non-conscious, triggered by an awareness of general 

associations between religion and benevolence (Gervais et al., 2011), regardless of personal 

endorsement. This reflects a traditional priming model of passive association, via which the 

likelihood of a specific response is enhanced by increasing accessibility to targeted mental 

content (Srull & Wyer, 1980; Dijksterhuis & Bargh, 2001). However, as prosocial outcomes 

are not reliably measured in non-believers, and self-report measures of perceived monitoring 

differ for believers and non-believers, awareness of general associations is not an explanatory 

account. Supernatural monitoring, however, predicts the distinction. For believers, religious 

priming activates feelings of being watched, and subsequently increases measured 

prosociality. For non-believers, or those with mentalising deficits, subsequent behaviour 

should not be reliably manipulated by the activation of perceived supernatural surveillance. 

 Outside of the laboratory, this trend is found consistently in field experiments. 

Malhotra’s (2010) ‘Sunday effect’ demonstrates the tendency for religious people to act 

consistently more generously than non-believers on their day of worship. Malhotra measured 

a 300% increase in giving to secular, charitable causes for religious people on Sundays. No 

difference between religious and non-religious givers was evident on any other day, or when 

giving was for competitive, rather than charitable, gain. Situational or contextual priming is 

similarly evident in Xygalatas’ (2012) experiment, in which participants recruited off the 

street were paired, split between a temple and a restaurant, and asked to make decisions 

regarding a shared sum of money. Participants randomly allocated to the temple withdrew 

significantly less for personal gain than did those in the restaurant, despite reporting the same 
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expectations of return. In this field experiment, religious affiliation was again an insignificant 

predictor of giving. Instead, participants who played in the restaurant reported more strategic 

or tactical reasons for their decisions, and fairness-related terms were evoked more frequently 

by those in the temple compared to those in the restaurant. Contextual priming also extends to 

audible cues, including, for example, use of the Islamic call to prayer (Duhaime, 2015). 

 On average, reliable impacts of priming are not evident for non-believers, though 

evidence for priming effects in at least some non-believers is highlighted by considerable 

variability in effect sizes across the literature, and a systematic model of priming for this 

population is undetermined (Shariff, Willard, Andersen, & Norenzayan, 2016). The reliability 

of priming effects only for believers forms the foundation for a claim that responsiveness is 

not dependent on implicit and low-level cognitive associations, or the activation of 

widespread stereotypes regarding religiosity (Gervais et al., 2011), but may depend on the 

situational activation of culturally transmitted belief structures (Norenzayan, Henrich, & 

Slingerland, 2013; Shariff et al., 2016). 

 This model of activation is most consistent with more recently proposed 

constructionist models of priming effects, which emphasise an active construction of 

interpretation and meaning as integral to the priming process. The accessibility of 

conceptually primed concepts may determine the best response in order to achieve goals 

(Cesario, Plaks, Hagiwara, Navarrette, & Higgins, 2010; Cesario & Jonas, 2014). For 

example, conceptual accessibility to the concept of aggression will not dictate a fight or flight 

response, but this decision will be moderated by environmental variables (Cesario et al. 

2010). Though a constructionist framework is not directly advocated in their recent meta-

analysis on religious priming, the suggestion that priming is dependent on situationally 

activated, and culturally bound, cognitive associations is reflective of this framework. 
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 Furthermore, Shariff et al. (2016) acknowledge the impact of perceived self-relevance 

on the effectiveness of priming. This constructionist framework considers an agent’s 

attribution about the source of the accessible concept, as internal versus external, to be most 

influential for its outcome (Loersch & Payne, 2011; 2014). This is the situated-inference 

model of priming effectiveness. Attributions to external environment often result in dismissal 

of the accessible prime and have little impact on responses. Only when attribution is internal, 

including personal values or desires, does accessible knowledge form the foundation for 

decision making, even when attributions of internality are mistaken (Wheeler, DeMarree, & 

Petty, 2014; the ‘active-self account’). 

 Though this trend may provide further opposition to a traditional ideomotor 

framework, providing support for original accounts of supernatural monitoring, it may also 

negate the narrow scope of inference from which the latter account arises. A theory which 

relies on personal perception of supernatural monitoring can predict the distinction between 

effectiveness of primes for believers compared to non-believers. It cannot account, however, 

for disparity in results for non-believers across studies; or the tendency for prosocial 

behaviour to increase in primed groups, most typically unrelated to self-reported measures of 

affiliation (consistent instead with an ideomotor theory).  

 Contradiction of the supernatural monitoring account, in light of inconsistencies for 

non-believers, invites further investigation of the constructionist framework suggested by 

recent publications. Given that the implementation of a measured priming technique is absent 

in the current study (see section 2.5; Methodological Exclusions), an opportunity is provided 

to investigate the possible confounds of constructionist priming. Discrepancies in giving 

behaviour for believers and non-believers across studies (Shariff et al., 2016), or measured 

differences within studies (though not significant; e.g. Shariff & Norenzayan, 2007), may be 

further explored in the absence of religious reminders.  
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 Measured differences in giving scores as a result of only secular experimental 

manipulations would highlight the moderating capacity of more general cooperative schemas; 

with the capacity to encompass schematic associations, both religious and secular. A schema 

is described as an implicit cognitive representation, a heuristic shortcut by which to encode 

and quickly retrieve learned information (Kleider, Pezdek, Goldinger, & Kirk, 2008). For 

example, the capacity for a contextual prime (temple versus restaurant) to differentially 

predict models of decision-making, and subsequently affect behavioural outcomes 

(Xygalatas, 2012), highlights that the inference of direct effects is problematic in relation to 

priming. In Xygalatas’ (2012) study, experimental checks of factors relevant to the decision, 

including strategising and fairness, determined their capacity to moderate the relationship 

between context and outcome. Importantly, examination of these results within a framework 

of supernatural monitoring, and in the absence of manipulation checks, would potentially 

affirm expectations of more generosity, dependent only on the assumption that the temple 

evokes feelings of being watched. Conceivably, contextual priming may occur as a result of 

exposure to secular conditions in the current experiment, including words such as community 

or rejection (used in the punishment condition). Activation of schematic associations for 

cooperation may be related to specifically secular or supernatural sources of induction, 

cognitively manifested in similar or distinct ways for believers and non-believers. In future, 

these considerations may contribute to an understanding of the role of belief in the 

supernatural in large-scale cooperation more generally via cognitive activation of cooperative 

schemas. 

1.3 Nefariousness, and the Supernatural Foundation of Big Gods 

 Experimental and observational evidence in support of the Big Gods hypothesis, 

specifically principles one and two, relies on two broad assumptions; nefariousness is 

inherent to the human population, and reminders of supernatural punishment are a necessary 
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solution. Experimental evidence for this claim is often reliant on measured generosity within 

the well-established framework of game theory (see section 1.6.4). For example, participants 

primed with the concept of religiosity, compared to a neutrally primed group, gave more than 

double when distributing a $10 sum between themselves and another participant (Shariff & 

Norenzayan, 2007). Participants in the control condition made decisions consistent with 

selfishness, with 52% leaving $1 or less, and no participant leaving more than $5. 

Conversely, 64% of those in the religious condition left at least half of the sum for their 

partner. 

 These studies draw conclusions relevant to the ‘scaling-up’ of human society, though 

fail to provide evidence for prosociality and cooperation at the societal level. In fact, an array 

of evidence suggests that cooperative and prosocial behaviour arise in the absence of 

punishment. For example, ethnographic evidence from fifteen disparate societies across the 

world results in the conclusion that assumptions of inherent selfishness are not supported in 

any society studied (Henrich, Boyd, Bowles, Camerer, & Fehr, 2004).  

 Fuentes (2014) provides a critique of the Big Gods hypothesis by challenging 

Norenzayan’s assumption of inherent human nefariousness, and postulating that hyper-

cooperation is ingrained more deeply in our evolutionary history. The most common view of 

the evolutionary landscape is a history in which selfish individuals work to maximise benefits 

for themselves and their kin group, whilst remaining wary of other selfish individuals and 

their capacity for exploitation and free-riding; where cooperation and altruism are generally 

costly, and their occurrence calls for an explanation (Dugatkin, 2006). In contrast, the 

phenomenon may be captured by an explanation of evolutionary nodes (Mackinnon & 

Fuentes, 2011; Sussman & Cloninger, 2011). Fuentes (2014) postulates that the frequent 

occurrence of cooperation in the evolution of a social system may not be subject to causal 

explanation ‘if over its evolutionary history a system arrives at a node wherein cooperation 
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becomes a basal aspect of its adaptive niche’ (p. 285). Fuentes claims that the evolutionary 

explanation for prosociality is akin to that of the human hand. Social tendencies have been 

morphed by selection pressures and scaled up throughout the evolution of our hominoid 

ancestors, just as the evolution of the hand throughout our ancestral lines has been modified 

by relevant selection pressures. Under this assumption, the attempt to understand our sociality 

via current selection pressures would be as futile as attempting to understand the morphology 

of the modern human hand via current selection pressures. Instead, these are mammalian 

patterns, historically morphed. Under this pretence, personal gain, advantageous reciprocity 

and kin selection are flawed as modern, primary explanatory variables. 

 According to these claims, the Big Gods hypothesis begins too late to adequately 

address our evolutionary history as a niche. A niche is defined as the context in which a 

species exists, temporally, structurally and socially. Environmental factors such as food and 

space, as well as the interrelated experience of agents in the shared environment, comprise 

factors of the human socio-cognitive niche. Sterelny (2012) defines the human socio-

cognitive niche as the behavioural and cognitive mechanisms configured according to the 

socio-behavioural context of our hominin lineage, the modern niche comprising hyper-

cooperation (as well as theory of mind capacities, language and innovation). Moral instincts 

including empathy and shame have roots in our ancient past; they remain observable 

instinctually and in the physical cognitive features of the mammalian brain (Churchland, 

2012). Fuentes postulates that large scale cooperation was an expectation of the human niche, 

captured by increased population density at the transition to the current form of the human 

genus ‘Homo sapiens sapiens’ (approximately 400 – 100,000 years ago). This claim that 

hyper-cooperation is an inherent characteristic of our evolutionary history is in direct 

opposition to Norenzayan’s view. Evidence is provided by the emergence of particular 

human behaviours early in our history, including the extension of cooperation beyond kinship 
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groups in order for communities to overcome challenges such as predation and child rearing 

(Fuentes, 2013; Hrdy, 2009). This highlights hyper-cooperation as integral to the human 

niche many thousands of years before the advent of domestication and agriculture, and the 

nativity of Norenzayan’s hypothesis.  

 However, inconsistencies in the historical timeline do not provide grounds to dismiss 

the construction of an adaptive cooperative niche within the bounds of religion as it evolved 

(as advocated by Bulbulia, 2008; 2012). In a note to chapter one of Big Gods, Norenzayan 

acknowledges uncertainty regarding religion as catalytic for cooperation in pre-agricultural 

groups of the early Holocene (with beginnings approximately 12000 years ago). He claims, 

however, that this is not dismissive of his hypothesis; ‘this suggests dependence on some 

forms of cultural institutions to foster cooperation among strangers, at least some of the time’ 

(p. 94). He acknowledges that big gods contributed significantly to the expansion of 

cooperative societies without being necessary, and that other cultural institutions may have 

had similar effects.  

 Since the publication of Big Gods in 2013, Norenzayan has more explicitly integrated 

these ideas, softening the imposition of directional causation advocated in the book. His most 

recent work postulates that religiosity was not a necessity for the rise of cooperation in 

modern society, and he no longer retains religion as necessarily catalytic for large-scale 

anonymous cooperation (Norenzayan, 2014; Norenzayan et al., 2016). Though his thesis 

remains mostly intact, the direction of causation is flexible. Prosocial religions are seen as 

only one of an array of factors which contributed to large-scale cooperation in our 

evolutionary history. Rather than a direct relationship, ‘causality can run in both directions, in 

a feedback loop between prosocial religions and an expanded cooperative sphere’ 

(Norenzayan et al., 2016, p. 3). In fact, Norenzayan and colleagues even entertain the idea 
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that prosocial religions may have arisen as a result of cultural-evolutionary pressures after the 

rise of large-scale cooperation, and played a role in maintenance and expansion instead.  

 Some literature advocates the possibility that prosocial religions are in fact only a by-

product of large-scale cooperation, and are essentially nonadaptive (Baumard & Boyer, 2013; 

Baumard, Hyafil, Morris & Boyer, 2015). Norenzayan et al. (2016) specifically address this 

by-product only approach, not by determining that religious evolution is separate from innate 

cognitive mechanisms, but by claiming only the culturally beneficial variants of these 

adaptations were selected due to their successful contribution to intergroup competition. 

Norenzayan et al. (2016) clarify that multiple cultural-evolutionary systems may have, in 

fact, contributed to cooperation on a societal scale. Secular institutions, norms, practices, 

political constructs, social and economic infrastructure, exchange and markets are suggested 

as having a causal and inter-correlatory influence on the rise of religiosity via an expanding 

cultural-evolutionary process, binding the supernatural to the moral and prosocial elements of 

societies.  

 Clarifications relative to secular infrastructure and societal makeup successfully 

address issues with the strictly catalytic approach to Big Gods. However, they further 

highlight criticism about the necessity of religiosity in prosocial evolution. The physical and 

social infrastructure for cooperative interaction is shown to have been in place for a minimum 

of 20000, speculated up to 100000, years. Wadley (2013) places the use of symbols for 

meaningful communication in social systems at the latter, providing evidence of formative 

social coordination roughly 90000 years before the beginning of the Holocene era, and the 

emergence of big gods. Early cooperative ritual within and across community groups is also 

evidenced by the production of complex tools and the emergence of art as symbolic culture 

by the later Pleistocene, approaching a transition to the beginning of the Holocene era. 

Fuentes claims that these factors help to break down the Big Gods hypothesis, not by 
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disputing that big gods had a role in the scaling up of large cooperative societies, but by 

challenging the assertion that they were the primary driving factor. As is currently accepted 

by Norenzayan and colleagues, perceived supernatural monitoring and punishment may fit in 

to an evolutionary human niche in a contributory, rather than expository, manner. The nature 

of the feedback loop posited by Norenzayan et al. (2016) breaks down further, however, as 

the timeline for large-scale cooperative behaviour is inconsistent with the rise of prosocial 

religions. Norenzayan et al. (2016) claim ‘one consequence of this process is that group size 

and long-term stability should positively correlate with the prevalence of big gods (p. 6)’ If 

the evolutionary timeline provided in Big Gods is questionable, an important consideration is 

whether big gods played any vital role in the establishment of cooperation on a large scale. 

 Norenzayan et al. (2016) make an attempt to explain the outlying issue of prosociality 

in terms of traditional kinship relations and evolutionarily unexplained altruism via 

‘synchrony and fictive kinship.’ A combination of synchrony and shared intentionality has 

been shown to reliably increase cooperation, via the reinforcement of a group’s cooperative 

tendencies (Reddish, Fischer, & Bulbulia, 2013). This phenomenon has a foundation in the 

sentiment of collective effervescence (Durkheim, 1912); a shared or synchronised stimulation 

via group ritual. Extensive evidence in favour of this perspective includes the role of 

synchronous arousal in military solidarity (McNeill, 1982), feelings of affiliation and group 

cohesion (Swann, Gomez, Seyle, Morales, & Huici, 2009; Hove & Risen, 2009), increased 

trust and cooperation (Wiltermuth & Heath, 2009). These are secular examples, however 

Norenzayan et al. (2016) claim that fictive kinship and religious solidarity are logically 

related. Prosocial religions are often culturally, linguistically and geographically integrative, 

and adopt kin-affiliated language; for example, ‘brotherhood’ (Atran & Henrich, 2010; Atran 

& Norenzayan, 2004). However, the necessity of supernatural overtones in the synchrony and 

fictive kinship phenomenon is debatable. The evidence for the existence of fictive kinship 
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effects is consistent in both secular and religious group contexts. It is problematic to assume 

that prosocial religions and fictive kinship provided any platform from which group solidarity 

and cooperation emerged. If secular institutions and social infrastructure were in place 

thousands of years before the rise of religious groups, and the necessary building blocks for 

fictive kinship were already in place, it is possible that prosocial religions merely adopted the 

social phenomenon. 

 Norenzayan et al. (2016) converge multiple lines of evidence in the claim that 

prosocial religions have other evolutionary benefits, specifically for reproductive and 

economic success. Over time, religious communes outlast secular ones (Sosis, 2000), 

displaying higher fertility rates (Blume, 2009) and faster economic growth (McCleary & 

Barro, 2006). This suite of benefits may be enough to explain the transmission and 

persistence of religious beliefs in light of evolutionary theory. The issues discussed in relation 

to the Big Gods hypothesis do not raise questions about the importance of religious beliefs 

since their advent, or in the modern period. It is the assumption of inter-correlated growth 

that is questionable, given evidence to suggest that cooperative infrastructure was in place 

long before the rise of large-scale prosocial religious groups.  

These considerations are integral to the current study, which aims to measure the 

contributing impact of secular variables in ‘pre-’ and ‘post-religious’ populations.  

1.4 Secular Institutions and the ‘Ladder of Religiosity’ 

 

 The Big Gods hypothesis treats religious beliefs as a ‘ladder,’ which may be climbed 

in order to reach large-scale cooperative capacities, and be subsequently ‘kicked away’ when 

replaced by secular institutions for monitoring and punishment (Norenzayan, 2013; p. 172). 

Experimental evidence for this is provided by comparable prosocial outcomes using 

supernatural versus secular punishment primes (e.g. Norenzayan, 2014). Shariff & 
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Norenzayan (2007; study two) replicate initial increases in prosociality for religiously primed 

participants, with the addition of a third priming group in order to examine the relative effect 

of a secular authority prime, compared to a religious or neutral one. Results reflect the 

capacity for secular authority to positively impact prosocial behaviour, statistically 

indistinguishable from results of the religious priming group, and significantly higher than 

those in the control condition. 

 In addition, there are predominantly non-theistic societies which fall amongst the 

most peaceful and cooperative on earth (Zuckerman, 2008). Norenzayan (2014) acknowledge 

that ‘the same forces of cultural evolution that gave rise to prosocial religions with Big Gods 

also have, more recently, given rise to secular mechanisms that promote large-scale 

cooperation and trust’ (p. 23). Despite the evidence that certain social, cultural and 

environmental factors are able to predict prosociality and cooperation under the right 

circumstances, the Big Gods hypothesis does not advocate a societal model in which large-

scale cooperation was well-established and maintained prior to the rise of prosocial 

religiosity. 

1.5 Generalisability and WEIRD Samples 

 Initially described as the catalyst of cooperative behaviour in Big Gods; and as a less 

monopolistic contributor in recent publications, the effects of perceived supernatural 

punishment on our evolutionary history are unresolved, specifically relative to large-scale 

cooperation. The familiar problem of the WEIRD (Western, Educated, Industrialised, Rich, 

Democratic) sample is amplified in relation to the current literature. Data gathered from 

American samples lacks generalisability, given an important exception to a global trend. A 

general correlation exists between increased wealth of a nation and decreased religiosity. 
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 Survey data from 44 countries (Pew Research Centre, 2015) highlights the American 

exception; exceptionally wealthy, and highly religious (figure 1, below). Figure 1 represents a 

society-level trend. Furthermore, Americans’ self-reported attitudes revealed an outstanding 

emphasis on individualism. Norenzayan’s recent publications use predominantly Canadian 

samples, a country almost inseparable from Australia in figure 1.  The use of economic 

games to measure religion and prosociality in Australian samples is relatively anomalous. 

However, similar measures of religiosity and industrialisation in Canada compared to 

Australia provides some grounds for generalisation and opportunity for replication.  

Figure 1. From Pew Research Centre (2015); the logarithmic relationship between GDP per 

capita and percentage of respondents claiming religion is very important to their lives.   

 A recent exception has provided initial indications that the effects of perceived 

supernatural punishment are not limited to WEIRD samples. Via extensive ethnographic 

interviews and the use of economic games, Purzycki et al. (2016; authors inclusive of 
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Norenzayan) demonstrated that beliefs in moralistic, punitive and knowing gods increased 

impartial rule-following behaviour amongst participants from eight diverse communities 

worldwide, and therefore could contribute to the expansion of prosociality. 

1.6 The Current Experiment  

 The current experiment is a controlled examination of the Big Gods hypothesis. The 

aim of the experiment is to deduce the contributing effect of two of Norenzayan’s main 

factors in a perceived cooperative task. The independent variables for the current experiment 

are personal versus large-scale interaction, and the threat of punishment versus no 

punishment. The combinations of these two binary variables form four outcome groups by 

which to measure sacrifice (prosociality) in an economic game (details of final design and 

measurement provided in Section 1.6.2; Design).  

 In the initial design of this study, each of these four groups was further split by 

random allocation to one of two priming groups, religious and neutral. The priming 

manipulation aimed to allow random allocation of participants to a religious versus non-

religious condition for the purposes of comparison between-subjects. However, 

implementation of the priming technique was ineffective (see section 2.5; Methodological 

Exclusions). Therefore, religious distinctions rely on self-reported affiliation, as opposed to 

priming effects, providing the capacity to examine Norenzayan’s first two principles in the 

absence of targeted religious reminders. The expectation that, regardless of religious 

affiliation, punishment in a community setting will result in significantly higher rates of 

giving than no punishment in an individual setting, is directly reflective of the assumption of 

nefariousness inherent to Big Gods. If secular manipulations (personal versus large-scale 

interaction, and the threat of punishment versus no punishment) significantly increase 

prosociality in all participants, the second principle (‘religion is more in the situation than in 
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the person’) will be supported, though the overall contribution of the supernatural in this 

theoretical framework may be undermined. Conversely, failure to significantly increase 

prosociality in atheists and non-atheists (see section 1.6.3 for affiliative distinction) via the 

manipulation of secular variables may provide evidence for the necessity of belief in the 

supernatural in accounts of large-scale cooperation. 

 1.6.1 Exclusion of the prime 

 Attempted implementation of a religious priming technique (sentence unscrambling 

task; from Shariff & Norenzayan, 2007) had no measurable effects on giving outcomes. 

Furthermore, a manipulation check of the prime revealed a lack of evidence that the target 

concept of religiosity was cognitively activated or salient for participants, regardless of 

religious affiliation (see section 2.5). Self-reported religious affiliation replaced primed 

religiosity as the third independent variable in the current experiment. 

 1.6.2 Design 

 Participants reported affiliation as religious, agnostic, or atheist. Religious and 

agnostic participants were collapsed to form the group ‘non-atheist’ for the purposes of the 

experiment (see section 1.6.3; The theoretical distinction between atheists and non-atheists). 

Hypotheses relate to the manipulation of Community and Punishment within a population 

who explicitly denies the existence of God, compared to a population who inherently 

believes, or does not deny, the existence of God. This is an attempt to recreate the 

manipulations within a ‘pre religious’ (atheist) versus ‘peri-religious’ (non-atheist) society. 

The use of the word ‘God’ to explain a supernatural deity in the current study regards a 

predominantly Christian sample, and maintains consistency with Western literature, 

specifically that of Norenzayan.  
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Figure 2. Experimental design. Self-reported atheists and non-atheists are randomly allocated 

to play an economic game in a community versus individual context, and with the threat of 

secular punishment versus no punishment.  

 In order to distinguish the experimental conditions, Community/Individual and 

Punishment/No Punishment, from the general discussion of community and punishment in 

this paper, the former will be capitalised (and abbreviated as C, I, P and NP, respectively). 

1.6.3 The theoretical distinction between atheists and non-atheists  

 The distinction between atheists and non-atheists is theoretically important in the 

design of this study. The established literature discussed thus far has been fragmented, 

addressing the effects of religious affiliation in a community context (e.g. the Sunday effect; 

Malhotra, 2010), reminders of monitoring or punishment on the individual (e.g. eyes behind 

an honesty box; Bateson, Nettle, & Roberts, 2006), the effects of religious priming on 

generosity (Shariff & Norenzayan, 2007), or the way in which priming affects perception of 
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supernatural monitoring and punishment for individuals (increases feelings of being watched; 

Shariff & Norenzayan, 2007). However, analysis of believers and non-believers within a 

single context is absent of contextual considerations central to the Big Gods hypothesis. 

Norenzayan specifically addresses the capacity for religious belief, or perceived supernatural 

monitoring, to have an impact on pre-religious minds and the subsequent scaling-up of 

societies (strictly catalytic approach). The capacity for such beliefs to sustain cooperation 

throughout generations of believers, however, is secondary to this key hypothesis (a 

contributory approach). Cross-sectional samples view a modern population of theists and 

atheists, believers and non-believers, or religious and non-religious participants; with distinct 

categorisation of agnostics, integration of agnostics and theists, or agnostics and atheists. The 

distinct categorisation of atheists only in the current study, compared to all other participants 

in the sample, refers to those most directly reflective of the historical context of Big Gods, 

compared to those who are not. The distinction between these groups is the theoretical 

foundation for categorisation of groups, rather than levels of devotion. That is, analysis of 

atheists compared to non-atheists encompasses the analysis of supernatural belief in a strictly 

catalytic approach to Big Gods (‘pre-religious’), compared to a contributory one (‘peri-

religious’). This is integral to the hypothesis, and the capacity to analyse results, given the 

measurement of purely secular manipulations in the final design of the study. Hypotheses 

relate to the capacity for these secular variables to increase prosociality, or facilitate 

cooperation, distinctly within the historical context of Big Gods, and in a modern society. 

 The compound effects of Community and Punishment variables in those who are 

assumed to rely on non-supernatural institutions as foundations for cooperation (atheists, 

representing a ‘pre-religious’ population) versus those who are assumed to rely currently on 

supernatural institutions as foundations for cooperation (non-atheists, representing a ‘peri-

religious population) is undetermined. This study aims to provide a holistic manipulation. 
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Furthermore, the distinction between atheists and non-atheists reflects a second divergence in 

the Big Gods hypothesis. An atheist sample is not only reflective of a ‘pre-religious’ 

population, but also conversely reflective of a ‘post-religious’ dependency on secular 

institutions, the result of Norenzayan’s ‘ladder of religiosity.’ Given the centrality of the 

historical rise of religiosity in Norenzayan’s Big Gods, the theoretical imposition of ‘pre-

religiosity’ will most saliently regard this sample. The use of atheists to reflect a ‘pre-

religious’ population is necessarily imperfect, given the impossibility of replicating such a 

sample. Although this is the most appropriate modern, Western population from which to 

infer ‘pre-religiosity,’ religious stereotypes will impact associative tendencies of non-

believers (Gervais et al., 2011). Furthermore, a modern sample lacks the capacity to reflect 

small-scale societal structures integral to the Big Gods hypothesis. The impossibility of 

replicating such a sample invites the imposition of theoretical division in order to gain some 

insight in to the historical value of this hypothesis for a population whose cooperative 

foundations are inherently non-supernatural. 

Principle one concludes that perceived supernatural monitoring is effective for 

increasing prosociality in an anonymous, community setting, when secular punishment is 

absent or difficult to enforce. However, principle two of Big Gods dictates that this is true 

only when reminders are present. In this study, participants are randomly allocated to a binary 

Punishment condition in which secular punishment is entirely absent, or entirely unavoidable 

(participants distribute a sum of $10 between themselves and a receiving party in an 

economic decision-making task, either with no threat of consequence from the receiving 

party, or with the possibility that their offer will be rejected and all allocated money 

sacrificed). 

Consistent with principle two, it is expected that perceived supernatural monitoring 

should not have an effect on non-atheists in the No Punishment condition. These hypotheses 
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have not been previously compared in terms of societal size. Big Gods is a comprehensive 

explanation of supernatural punishment in the context of large-scale cooperation and 

increasing societal complexity. However, the economic games commonly used to measure 

prosociality in participants have not been replicated in this context. Evidence for the Big 

Gods hypothesis would not only be provided by demonstrating a lack of internalised religious 

standards, but by demonstrating the reliability of these trends in a perceived context relevant 

to the hypothesis.  

This experiment aims to demonstrate the compound versus specific effects of 

Community and Punishment within theoretically relevant ‘pre-religious’ versus ‘peri-

religious’ paradigms. Two hypotheses will address the first two principles of Big Gods, 

which will subsequently combine to address the Big Gods hypothesis more holistically. If 

Community and Punishment can reliably increase generosity across all participants in the 

absence of a prime, the contribution of the supernatural context inherent to the hypothesis 

may be coincidental or minimal. 

1.6.4 Game theory 

Game theory is a mathematical language for assessing strategy and outcomes in 

multiple domains. The dictator game (Hoffman, McCabe, Shachat, & Smith, 1994) can be 

manipulated in order to measure levels of cooperation and prosocial behaviour under 

different circumstances, including the effect of priming god concepts (e.g. Shariff & 

Norenzayan, 2007) and introducing the threat of punishment (e.g. Fehr & Gachter, 2000). 

The game involves the division of a fixed sum of money S between a proposer and a 

responder. Proposer offers x; proposer earns S-x, and the responder earns x. The ultimatum 

game is based upon the same principles, but allows the responder to reject the offer from the 

proposer. In this case, if the responder rejects the amount x, both participants earn zero; if x is 
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accepted, the proposer earns S-x and the responder earns x (Henrich et al., 2004). The current 

experiment adapts the ultimatum and the dictator game as the conditions for an economic 

decision making task in which there is a threat of punishment versus no punishment 

respectively. The two variations of the game can be differentially inferred as occurring due to 

pure altruism (dictator game; No Punishment condition) versus negative reciprocity for unfair 

offers in the Punishment condition (ultimatum game; Henrich et al., 2004).  

The economic tasks are further manipulated in the current experiment to scale-up 

perceived interactions in the community condition. In order to address the current gap 

surrounding the assumption of nefariousness from small-scale, individually-focused 

experiments in Big Gods, half of the participants in the current experiment made an economic 

decision as part of a perceived group of 100 anonymous strangers. The other half of the 

sample made a comparable decision under the rules of the original task, independently with 

only one perceived partner. Task instructions were responsible for the perception of a group 

or partner with whom the participant interacts. No player interacted with another player or 

confederate at any time, though this deception was necessary to elicit reliable responses (for 

more details, see Section 2.3.3; Economic task). 

Giving in an economic task is conceptually distinguishable from the complex 

constructs of prosociality and cooperation. However, in light of its previous extrapolations 

throughout the relevant literature (e.g. Shariff & Norenzayan, 2007; from which the task is 

derived) comparative inferences reflect a foundation of ‘cooperation.’ 

 1.6.5 Hypotheses 

 Hypothesis one - The key hypothesis for this study is: 

 For both atheists and non-atheists, the combination of the Community and 

Punishment conditions will result in the highest levels of prosociality, and the combination of 
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the Individual and No Punishment conditions will result in the lowest levels of prosociality 

(despite measures of religious affiliation). 

 This expectation is relevant to two further hypotheses, which align to examine the 

contribution of the supernatural in Big Gods: 

 Hypothesis two - The assumption of nefariousness: 

Significantly lower giving scores in the No Punishment conditions, compared to the 

Punishment conditions, will reflect the phenomenon of societal-level selfishness, integral to 

the claim that human agents would not have thrived cooperatively in the absence of 

punishment. 

 Hypothesis three - Uniform models of giving (atheists and non-atheists):   

Given the absence of priming effects, models of giving behaviour will be the same 

across affiliative groups. Community and Punishment, as opposed to any measure of 

religious belief, are expected to predict giving for all groups. This is consistent with the 

notion that religious standards affect behaviour only when cognitively salient; the second 

principle of Big Gods, ‘religion is more in the situation than in the person.’  

 Contribution of the supernatural  

 Each hypothesis predicts some evidence in line with the Big Gods hypothesis. 

Rejection of the null hypothesis in any case will indicate opposition to the principles of Big 

Gods. However, evidence for all three hypotheses will cast doubt on the necessity of a 

supernatural context in large-scale cooperative capacities: 

If secular conditions, Community and Punishment, significantly and consistently 

increase prosociality from a ‘nefarious baseline’ within ‘pre-religious’ (atheistic) and ‘peri-

religious’ (non-atheist) populations, the contribution of the supernatural to large-scale 



(SUPER)NATURALISM AND BIG GODS  28 
 

cooperative capacities may be coincidental or minimal. 

 

2.  Method 

2.1 Participants 

 A total of 120 participants (68% female) between the ages of 18 and 50 (M = 21.1, 

SD = 4.3) were recruited online via the Macquarie University student participant pool 

(SONA).  The sample consisted of first and second year students who all received course 

credits for thirty minutes of participation. Participants were required to be over the age of 18 

years.  

 Participants identified as religious (59%), agnostic (18%) or atheist (23%). Religious 

and agnostic participants were combined to form a single group, ‘non-atheist’ (77%), for the 

purposes of the experiment. The number of participants in this sample identifying as religious 

was unexpectedly large. Given that approximately three quarters of the sample made up the 

non-atheist group, the capacity to draw strong conclusions regarding this group is stronger 

than originally anticipated. Conversely, the number of participants in the sample who 

identified as atheist was relatively small (see Appendix A for a breakdown of atheists and 

non-atheists per condition).  

2.2 Design and Apparatus 

 This study included random allocation to one of eight groups (collapsed to form four 

final groups after exclusion of the prime), followed by an economic decision-making task, 

and a set of questionnaires (designed and completed via Qualtrics).  All participants 

completed all parts of the study. The study was approved by the Macquarie University 

Human Research Ethics Committee (approval number: 5201600211). 
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2.3 Materials 

2.3.1 Consent forms  

The consent forms signed by participants prior to the session displayed the temporary 

project title, ‘The Effects of Literacy on Economic Decision Making’ (consistent with the 

online advertisement). They outlined the requirements and risks associated with the study, 

and provided relevant contact information, but did not include the true title or aims.  

2.3.2 Questionnaires  

All questionnaires were administered via Qualtrics online, an online survey platform. 

Demographics: 

Participants completed four questions regarding their gender, age, ethnicity and 

religious affiliation. Self-reported religious affiliation determined categorisation as atheist or 

non-atheist (religious or agnostic). 

Credibility Enhancing Displays (CREDs) Exposure Scale (Lanman & Buhrmester, 

2016):  

Although exposure to credibility enhancing displays are not of specific theoretical 

importance for the current experiment, this scale is a common and reliable measure of 

religiosity in participants. It is a measure of participants’ previous exposure to religiosity, 

specifically during childhood. This scale is a predictor of current supernatural belief and 

theism, controlling for religious socialisation (α = .95 in the current study). 

Lanman and Buhrmester (2016) have demonstrated the scale’s high internal 

consistency (M = 3.27, SD = 1.51; Coefficient α = .92) and discriminant validity. The scale 

has been shown to significantly predict both dichotomous (theism vs. non-theism) and 
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continuous measures of theistic belief (belief certainty) whilst controlling for religious 

socialisation.  

See Appendix A for a copy of the scale.  

Supernatural Belief Scale (Jong, Bluemke, & Halberstadt, 2013):  

The scale is used to assess individual tendency to believe in the supernatural 

(specifically in a Western context), individual religious identification and behaviour. It 

provides a targeted measure of participants’ current tendency towards religious belief (α = .96 

in the current study). 

Construct reliability of the scale is demonstrated by SEM-based estimates of its 

composite reliability, amounting to Ωt = .81 (a high indication of reliability; Jong et al., 

2013). Cronbach’s alpha and split-half reliability are inappropriate indicators (Fornell & 

Larcker, 1981; Raykov & Shrout, 2002). See Revelle & Zinbarg (2009) for the use of SEM-

based statistics.  

This scale aims specifically to measure supernatural belief, as opposed to religiosity. 

However, given the centrality of supernatural belief to religiosity, it displays predictive 

qualities. Scores are shown to be positively correlated with the importance of religion to 

individual identity (r=.54; Jong et al., 2013). Furthermore, Jong et al., (2013) demonstrate the 

convergent validity of the scale using t-tests. Atheists are shown to score significantly lower 

than non-religious participants, with religious participants displaying significantly higher 

scores. 

See Appendix B for a copy of the scale. 
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Self-Report Manipulation Checks: 

Brief questions were asked of participants randomly allocated to Community and/or 

Punishment conditions only. These questions were used as a measure of intended effect 

(validity) for the novel implementation of these variables, and to detect differences in explicit 

experience of the manipulations for atheists compared to non-atheists.  

These questions are provided in Appendix C. 

2.3.3 Economic task  

 This task was derived from Shariff & Norenzayan’s (2007) experiment, in which 

each participant played a one-shot, anonymous version of the dictator game (Hoffman, 

McCabe, Shachat, & Smith, 1994) with another participant (a confederate in the experiment). 

The original instructions for the task are as follows: ‘You have been chosen as the giver in 

this economic decision-making task. You will find 10 one-dollar coins. Your role is to take 

and keep as many of these coins as you would like, knowing that however many you leave, if 

any, will be given to the receiver subject to keep.’  

The task was adapted for the current experiment to be played under four conditions 

(with or without a community context, and with or without the threat of punishment). Each 

participant was instructed that they had been randomly allocated as the giver in a 

giver/receiver pair (Individual condition), or that they had been randomly allocated to a group 

of 100 givers in a giver/receiver group scenario (Community condition). Each participant was 

instructed to take and keep as many of the coins as they would like, leaving the rest for the 

receiver, or for distribution amongst the receiving group. Participants simply distributed the 

money as they saw fit (No Punishment condition), or relied on the receiver(s) to accept the 

offer. In the latter case, rejection of the offer resulted in both parties receiving zero 

(Punishment condition).  Participants completed the task using ten $1 coins and two 
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envelopes, labelled GIVE and KEEP. Each participant was entitled to the full amount of $10 

after the final debrief. 

The original instructions were used for the null condition in the current experiment 

(Individual x No Punishment). Three modified sets of instructions, adapted to manipulate 

Community and Punishment for the current study, are provided in Appendix D.  

2.4 Procedure  

2.4.1 Experiment 

The experimenter was not present for the duration of the experiment. Participant 

instruction was embedded throughout the questionnaire: 

1. Stroop priming task (no inferable effects; excluded)  

2. Economic decision-making task 

3. Self-report manipulation checks 

4. Demographics 

5. Credibility Enhancing Displays (CREDs) Exposure Scale  

6. Supernatural Belief Scale  

Participants began the experiment by reading one of four instructions for the 

economic task, and splitting ten $1 coins between two envelopes, labelled GIVE and KEEP. 

Participants in Community (as opposed to Individual), and Punishment (as opposed to No 

Punishment), conditions answered simple questions regarding their perception of the 

manipulation and its effects. Participants then completed three questionnaires; demographics, 

CREDs exposure, and supernatural belief scales. After being debriefed, participants were 
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entitled to keep the full amount of $10 allocated to the economic task, regardless of their 

decision. 

2.5 Methodological Exclusions (Religiosity Prime and Manipulation Check) 

 Participants completed a sentence unscrambling task (a disguised priming technique, 

from Srull & Wyer, 1979; Shariff & Norenzayan, 2007) before the economic task, used to 

prime religiosity in half of the sample. A modified Stroop paradigm was used to test the 

cognitive activation of the target concept. Significant colour identification latency for words 

related to religiosity, compared to neutral words, would provide evidence for the cognitive 

salience of the target concept. Further explanation, and a brief methodological review, is 

provided in Appendix E.  

See Appendix F for the sentence unscrambling task (participant instruction and 

included words), and Appendix G for the Stroop task (participant instruction and lists of 

words).   

2.6 Statistical Methods 

 The key hypothesis: 

The key hypothesis for this study is: For both atheists and non-atheists, the 

combination of the Community and Punishment conditions will result in the highest levels of 

prosociality, and the combination of the Individual and No Punishment conditions will result 

in the lowest levels of prosociality (despite measures of religious affiliation). 

Giving in the Individual x No Punishment condition is expected to be significantly 

less than the Community x Punishment condition; for the overall sample, for atheists, and for 

non-atheists.  
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 Hypothesis two - the assumption of nefariousness: Significantly lower giving 

scores in the No Punishment conditions, compared to the Punishment conditions, will reflect 

the phenomenon of societal-level selfishness, integral to the claim that human agents would 

not have thrived cooperatively in the absence of punishment. 

Average giving scores for participants in the Punishment conditions are expected to 

be significantly higher than the No Punishment conditions. This expectation is consistent 

with the effectiveness of monitoring and punishment, and the notion of selfishness in the 

absence of consequence.  

Hypothesis three - uniform models of giving (atheists and non-atheists): Given the 

absence of priming effects, models of giving behaviour will be the same across affiliative 

groups. Community and Punishment, as opposed to any measure of religious belief, are 

expected to predict giving for all groups. This is consistent with the notion that religious 

standards affect behaviour only when cognitively salient; the second principle of Big Gods, 

‘religion is more in the situation than in the person.’ 

 In order to analyse consistency in models of giving, three regression analyses will be 

used to determine significant factors for the sample overall, for atheists and for non-atheists. 

In line with the second principle, key variables expected to contribute significantly to models 

of giving behaviour for all participants are experimental manipulations (Community and 

Punishment), as opposed to measures of intrinsic belief (operationalised by CRED score or 

supernatural belief score). 

3.  Results 

3.1 Descriptive Statistics  

 Observation of the data revealed expected disparities in scores on the religiosity scales 

for atheists compared to non-atheists, consistent with the theoretical distinction. Similar 
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overall giving means for atheists compared to non-atheists ($5.30 compared to $5.92) 

reflected the hypothesised uniformity across affiliative groups. Hypothesised outcomes of 

experimental manipulation were observed for atheists, who displayed an increase in giving 

from $3.40 in the Individual x No Punishment condition, to $6.86 in the Community x 

Punishment condition. However, unexpected consistency in giving scores was revealed for 

non-atheists across all four conditions. 

Table 1. 

 

 Despite similar overall means, observation of giving scores for non-atheists suggested 

surprisingly consistent scores across experimental conditions, further highlighted below in 

figures 3 and 4. 

Demographics, scale scores, and mean amount given by condition for atheists, non-

atheists, and overall sample 

 Atheist  

(n= 27) 

Non-atheist  

(n= 93) 

Overall  

(n= 120) 

 Mean SD Mean SD Mean SD 

 

Age 
22.59 6.06 20.71 3.52 21.13 4.27 

 

Supernatural belief score 
2.77 1.67 5.37 2.23 4.79 3.83 

 

CREDs exposure score 
2.84 1.58 4.17 1.69 3.83 1.74 

 

Amount given overall ($) 
5.30 2.40 5.92 2.29 5.78 2.32 

 

Amount given (I x NP) 
3.40 2.19 5.68 2.36 5.30 2.52 

 

Amount given (C x NP) 
5.00 3.07 6.09 2.41 5.80 2.59 

 

Amount given (I x P) 
5.43 1.13 6.09 1.98 5.93 1.82 

 

Amount given (C x P) 
6.86 1.86 5.87 2.49 6.10 2.37 
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Figure 3. Average amount given ($) by condition; atheists and non-atheists (error bars: +/- 1 

SE). 

 Figure 3 indicates differential trends by affiliation, inconsistent with the hypothesis. 

For non-atheists, giving responses appear consistent despite manipulation of experimental 

variables (Community and Punishment). In contrast, giving responses appear to be dependent 

on manipulation of experimental variables, consistent with the hypothesised results, for 

atheists only. This graph provides compelling opposition to the key hypothesis for non-

atheists in this sample. It provides evidence that experimental context manipulated the 

behaviour of atheists, and had no observable impact on non-atheists. 

 Figure 4 represents this distinction across the compound conditions (IxNP, and CxP). 

For non-atheists, giving responses range from an average of $5.68 to $5.87 respectively (a 
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difference of $0.21). For atheists, giving responses range considerably (consistent with 

expectations), from an average of $3.40 to $6.86 (a difference of $3.46). 

 
Figure 4. Average amount given ($) by compound condition; atheists and non-atheists (error 

bars: +/- 2 SE) 

3.2 Manipulation Checks 

3.2.1 Excluding the religiosity prime 

 The sentence unscrambling task (religiosity priming method) had no significant effect 

on giving overall. An independent samples t-test indicated that the overall difference in 

giving for participants in religious priming groups (M = 5.97, SD = 2.623) compared to 

neutral groups (M = 5.60, SD = 1.968) was insignificant; t(118) = -0.866, p = 0.388, d = 0.16. 
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 Given distinct outcomes for atheists and non-atheists, this analysis was split further by 

affiliation. Independent samples t-tests indicated that giving was not statistically 

distinguishable for atheists in religious priming (M = 5.09, SD = 3.145) compared to neutral 

conditions (M = 5.44, SD = 1.825); t(25) = 0.363, p = 0.720, d = 0.14. Similarly, giving was 

not statistically distinguishable for non-atheists in religious priming (M = 6.16, SD = 2.486) 

compared to neutral conditions (M = 5.66, SD = 2.034); t(91) = -1.063, p = 0.291, d = 0.22. 

 A paired-samples t-test was used to measure the cognitive activation of the concept of 

religiosity via the Stroop task. Missing or incomplete Stroop data was excluded from 

analysis. For those in the religious prime condition, reaction time latency for religious words 

(M = 808.49, SD =292.84) compared to neutral words (M = 778.83, SD = 331.16) was not 

significantly distinguishable overall; t(53) = 0.673, p = -0.504, d = 0.095. Therefore, the null 

hypothesis was not rejected. 

In order to test for affiliative confounds, paired-samples t-tests were examined 

independently for atheists and non-atheists. Given that this subset of analyses was unplanned, 

an adjusted alpha level of 0.01 is applied: 

For atheists in the religious priming condition, naming latency (milliseconds) was not 

statistically significant for religious words (M = 776.98, SD = 97.09) compared to neutral 

words (M = 881.54, SD = 618.40); t(10) = 0.612, p = 0.554, d = 0.168. Similarly, for non-

atheists in the religious priming condition, naming latency was not statistically significant for 

religious words (M = 816.55, SD = 325.03) compared to neutral words (M = 752.56, SD = 

209.44); t(42) = 1.878, p = -0.067, d = 0.210. 

3.2.2 Self-report manipulation checks (Community and Punishment) 

Independent samples t-tests revealed no significant differences in responses to any of 

the six questions for atheists compared to non-atheists. Overall, self-reports of Community 
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and Punishment manipulations revealed no explicit effect on behavioural outcomes, including 

responses regarding the direct behavioural impact of the manipulations: 

Community: “I would have offered less if the exchange was between only me and a 

single receiver.” 

 In response to this item, 59% of the sample selected ‘Disagree’ or ‘Strongly 

Disagree,’ compared to only 20% ‘Agree’ or ‘Strongly Agree’ (67% compared to 13% 

respectively, for atheists; 56% compared to 22% respectively, for non-atheists). 

Punishment: “I would have offered less if the receiver(s) did not have the option of 

rejecting the offer.” 

 In response to this item, 49% of the sample selected ‘Disagree’ or ‘Strongly 

Disagree,’ compared to only 17% ‘Agree’ or ‘Strongly Agree’ (56% compared to 22% 

respectively, for atheists; 46% compared to 31% respectively, for non-atheists). 

 Overall, observation of reports revealed no trends of explicitly-reported behavioural 

manipulation, and did not reflect the variables’ differential impacts on measured prosociality, 

for atheists compared to non-atheists. Given the unavoidability of the manipulations, and the 

significance of their measured impact, participant tendency to disagree with the notion of 

personal nefariousness in null conditions may reflect bias or demand characteristics.  

3.3 Religiosity Scales 

 The CRED’s exposure scale and supernatural belief scale were implemented as 

measures of religious affiliation complementary to explicit categorisation as ‘atheist’ or ‘non-

atheist.’ Given a lack of independence, participant scores from each scale cannot be 

concurrently included in analysis. Examination of scores from these two scales via boxplots 

and t-tests was undertaken in order to evaluate their discriminant validity in the current study 
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(for atheists versus non-atheists), and subsequent capacity to act as predictive or discriminant 

factors in models of giving.  

   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Distribution of CRED exposure scores for atheists and non-atheists (boxplots) 

  

 

 

 

 

 

 

 

Figure 6. Distribution of supernatural belief scores for atheists and non-atheists (boxplots) 
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Figures 5 and 6 display expected differences in distribution of scores for atheists 

compared to non-atheists. However, supernatural belief score displays most considerable and 

distinguishable differences by observation. 

3.3.1 Analysis of discriminant capacity 

The capacity for each scale to distinguish atheists and non-atheists in the current 

sample is statistically examined: 

An independent samples t-test indicated that differences in CREDs exposure score for 

atheists (M = 2.84, SD = 1.58) compared to non-atheists (M = 4.12, SD = 1.69) was 

significant; t(118) = 3.509, p = 0.001, d = 0.78.  

An independent samples t-test indicated that differences in supernatural belief score 

for atheists (M = 2.77, SD = 1.67) compared to non-atheists (M = 5.37, SD = 2.23) was 

significant; t(118) = 5.625, p < 0.001, d = 1.32.  

Analysis of descriptive and statistical data for the CREDs and Supernatural Belief 

scores suggests a discriminant capacity of both scales. However, observation of distributions 

by affiliation (figures 5 and 6), and comparison of effect size (0.78 and 1.32, respectively) 

suggests that supernatural belief is the most powerful measure of religious affiliation with 

which to proceed.  

3.4 Statistical Analysis 

 Analysis of the data continues with acknowledgement of the statistical limitations 

imposed by the small number of atheists in the sample. Complementary analysis of effect 

sizes provides additional insight in to the potential significance of measured trends, with 

acknowledgement that these results may not be reliable (may disappear or change) in a larger 

sample.  
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 The small number of atheists within and across conditions also places restrictions on 

the complexity of statistical analysis employed to test hypotheses. Comparison of two distinct 

models of giving for atheists and non-atheists in the current sample is the most appropriate 

option; meaningful inference from an integrative model inclusive of main effects and 

interactions requires a larger sample.  

 3.4.1 The key hypothesis 

For both atheists and non-atheists, the combination of the Community and 

Punishment conditions will result in the highest levels of prosociality, and the combination of 

the Individual and No Punishment conditions will result in the lowest levels of prosociality 

(despite measures of religious affiliation). 

An independent samples t-test indicated that the overall difference in giving in the 

IxNP condition (M = 5.30, SD = 2.45) compared to the CxP condition (M = 6.10, SD = 2.37) 

was not significant; t(58) = 1.285, p = 0.204, d = 0.33. 

An independent samples t-test indicated that the difference in giving for non-atheists 

in the IxNP condition (M = 5.68, SD = 2.358) compared to the CxP condition (M = 5.87, SD 

= 2.492) was not significant; t(46) = .271, p = 0.788, d = 0.078. 

An independent samples t-test indicated that the difference in giving for atheists in the 

IxNP condition (M = 3.40, SD = 2.191) compared to the CxP condition (M = 6.86, SD = 

1.864) was significant; t(10) = 2.950, p = 0.015, d = 1.701. This large effect size reflected a 

compelling and sizeable difference between the groups, despite a small sample of atheists, 

and considerable variability in their giving responses within this condition (figure 4). 
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3.4.2 Examination of the difference 

Unexpected differences in the manifestation of scores across conditions, for atheists 

compared to non-atheists, invited examination of the difference in giving scores for each 

compound condition (Individual x No Punishment, and Community x Punishment). Given 

that this subset of analyses was unplanned, an adjusted alpha level of 0.01 is applied: 

An independent samples t-test indicated that differences in giving for atheists (M = 

3.40, SD = 2.191) compared to non-atheists (M = 5.68, SD = 2.358) in the ‘Individual x No 

Punishment’ condition did not reach statistical significance; t(28) = 1.993, p = 0.056, d = 

1.002. However, including a small sample of atheist participants, a p-value approaching 0.05 

and a strong effect size (d > 1) indicates the possibility of a considerable difference.  

An independent samples t-test indicated that differences in giving for atheists (M = 

6.86, SD = 1.864) compared to non-atheists (M = 5.87, SD = 2.492) in the ‘Community x 

Punishment’ condition was not significant; t(28) = -0.965, p = 0.343, d = 0.450. 

 3.4.3 Hypothesis two 

 Significantly lower giving scores in the No Punishment conditions, compared to the 

Punishment conditions, will reflect the phenomenon of societal-level selfishness, integral to 

the claim that human agents would not have thrived cooperatively in the absence of 

punishment. 

An independent samples t-test indicated that the overall difference in giving in the 

Punishment conditions (M = 6.02, SD = 2.10) compared to the No Punishment conditions (M 

= 5.55, SD = 2.51) was not significant; t(118) = -1.105, p = 0.272, d = 0.20.  

However, given a lack of consistency in giving for atheists and non-atheists, 

variability in only atheist giving scores was problematic for this comparison. Combined mean 
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scores within Punishment conditions cannot account for unexpected differences between 

affiliative groups. Observation of giving means by affiliation and condition revealed only 

atheists in the Individual x No Punishment condition kept more for themselves than was 

sacrificed in the economic task (a mean of $3.40). 

 3.4.4 Hypothesis three 

Given the absence of priming effects, models of giving behaviour will be the same 

across affiliative groups. Community and Punishment, as opposed to any measure of 

religious belief, are expected to predict giving for all groups. This is consistent with the 

notion that religious standards affect behaviour only when cognitively salient; the second 

principle of Big Gods, ‘religion is more in the situation than in the person. 

Overall Model: Via the general linear model, only supernatural belief score explains a 

significant amount of the overall variance in participant giving; F(1, 118) = 4.216, p = 0.042, 

η2 = 0.034. Community and Punishment conditions are not significant predictors overall; F(1, 

118) = 0.619, p = 0.432, η2
p = 0.005; and F(1, 118) = 1.220, p = 0.272, η2

p = 0.010, 

respectively. 

By Affiliation:  

For atheists, only a combination of the ‘Individual/Community’ and ‘Punishment/No 

Punishment’ conditions explains a significant amount of the overall variance in participant 

giving; F(1,24) = 3.775, p = 0.038, η2 = 0.239. Distinctly, Punishment contributes 

significantly to the overall model for atheists; p = 0.031, η2
p = 0.179, and Community 

approaches significance; p = 0.088, η2
p = 0.116. Supernatural belief score is not a significant 

predictor; F(1, 25) = 0.544, p = 0.468, η2 = 0.021. The imposition of Community and 

Punishment significantly increase giving scores for atheists. 



(SUPER)NATURALISM AND BIG GODS  45 
 

For non-atheists, a group distinguished by high scores on the supernatural belief scale, 

only supernatural belief score explains a significant amount of the variance in participant 

giving; F(1, 91) = 4.573, p = 0.035, η2 = 0.048. Although overall variation in belief scores 

and giving scores is not large for this group, higher belief scores within this group predict 

higher giving scores. Community and Punishment conditions are not significant predictors; 

F(1, 91) = 0.046, p = 0.830, η2 = 0.001; and F(1, 91) = 0.049, p = 0.825, η2 = 0.001, 

respectively.  

3.5 Analysis of the Agnostic/Religious Integration  

 Distinct models of giving for atheists and non-atheists invites examination of the 

agnostic/religious integration underlying the hypotheses. Atheists and non-atheists in the 

sample displayed indistinguishable giving means overall. However, this observation was 

reliant on the composition of distinct scores. The possibility of distinct giving scores for 

agnostic and religious participants to demonstrate illusory consistency in means was 

examined.  

 Table 2 demonstrates that giving means between the groups did not differ by more 

than $1 in any given condition. 
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Table 2 

 

 Furthermore, scores on the supernatural belief scale were examined for agnostic 

versus religious participants. Consistent with intuitive expectations, agnostic participants (M 

= 4.07, SD = 1.780) scored significantly higher on the supernatural belief scale than did 

atheists (M = 2.77, SD = 1.665); t(47) = 2.640, p = 0.011, d = 0.756. Agnostic participants 

(M = 4.07, SD = 1.780) also scored significantly lower on the belief scale than did religious 

participants (M = 5.77, SD = 2.207); t(91) = -3.296, p = 0.001, d = 0.849. Lower mean scores 

for agnostics within the non-atheist group are addressed via the regression model (higher 

supernatural belief predicts higher giving scores on average). 

3.6 Summary of Results 

 Initial observation revealed giving trends for non-atheists in opposition to the key 

hypothesis (figures 3 and 4).  The hypothesised difference in giving scores across the two 

compound conditions (IxNP and CxP) was strongly supported for atheists, and not evident for 

non-atheists.  

Mean amount given ($) by condition for agnostic and religious participants 

 Agnostic 

(n= 22) 

Religious 

(n= 71) 

Difference  

(Religious –Agnostic) 

 Mean SD Mean SD Mean p 

 

Amount given overall ($) 
5.82 2.152 5.96 2.34 0.14 .804 

 

Amount given (I x NP) 
5.75 2.96 5.65 2.12 -0.10 .921 

 

Amount given (C x NP) 
6.80 2.17 5.88 2.50 -0.92 .467 

 

Amount given (I x P) 
5.50 1.23 6.29 2.17 0.79 .410 

 

Amount given (C x P) 
5.00 1.00 6.00 2.64 1.00 .529 
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Statistically indistinguishable giving scores for Punishment compared to No 

Punishment conditions did not support the notion of nefariousness integral to hypothesis two. 

However, comparison of overall means is problematic for atheists compared to non-atheists, 

given possibly confounding variability in responses.  

Distinct models of giving for atheists and non-atheists provided opposition to 

hypothesis three, and a more holistic understanding of differences by affiliation. Community 

and Punishment were the only significant predictors in a model of atheist giving (consistent 

with relative increases in giving across conditions). Conversely, supernatural belief score was 

the only significant predictor in a model of non-atheist giving (consistent with statistically 

indistinguishable giving scores across conditions). 

 

4.  Discussion 

4.1 Fate of the Hypothesis 

Overall giving in this sample directly opposed the hypothesised selfishness of 

participants in No Punishment conditions, who gave $5.55 on average, compared to $6.02 in 

the Punishment conditions (p = 0.248, d = 0.2). On average, participants demonstrated 

generosity at least consistent with the notion of equality. However, distinct models of giving 

for atheists compared to non-atheists provided partial opposition to the second principle, 

‘religion is more in the situation than in the person.’ The combination of the Community and 

Punishment conditions resulted in the highest levels of prosociality, significantly higher than 

the combined Individual and No Punishment conditions, for atheists only. Community and 

Punishment had no effect on non-atheist giving, which was predicted instead only by 

supernatural belief score. This outcome resulted in the addition of a third consideration 

regarding the necessity of the supernatural; reconciling the ideomotor versus supernatural 
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punishment accounts of priming in light of these results. Although a religious priming 

technique was ineffectual, the possibility that contextual priming occurred via the 

presentation of the cooperative task was considered. Integration of the ideomotor and 

supernatural monitoring accounts within a constructionist framework suggest that common 

contextual associations may play a role in schematic induction for non-atheists, just as more 

disparate secular institutions may contribute to cooperative associations for schematic 

induction in atheists. High variability in giving scores for atheists in the Individual x No 

Punishment condition, which decreased with the imposition of contextual guides (standard 

error bars, figure 4) provides some support for this suggestion. Consideration of these three 

sub-analyses in light of the current results, and the established literature, reveals that 

supernatural belief may contribute to the maintenance of a modern cooperative sphere for 

non-atheists, whilst bound by the cognitive and social learning mechanisms responsible for 

schematic transference in cooperative contexts more generally.  

 Exposure to Community and Punishment variables in this study was explicit and 

unavoidable. However, the reality of expanding society size in Norenzayan’s thesis reflects a 

lack of certainty about secular punishment. Methodological certainty was necessary in order 

to deduce the possible, concrete effects of secular punishment in a community setting, in the 

absence of religiosity. Explicit imposition worked to deduce differential outcomes. The novel 

modification of the economic measure to include a Community component required 

potentially subjective inference. Community significantly predicted prosociality in the model, 

and is a central factor in Norenzayan’s Big Gods. Additionally, unavoidable punishment in a 

community context intuitively denotes cohesion in the avoidance of punishment. However, 

the relationship between a community context and increased prosociality may be subject to 

an alternative explanation. In the individual condition, providing that an offer was not 

rejected under the Punishment manipulation, participants were guaranteed the amount of 
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money they chose to keep. In the Community condition, participants make an offer as part of 

a group, and rely on the mean offer from all givers not being rejected under the Punishment 

manipulation. The distinction between relying on others in this context (the possibility of 

freeriding), and working with others towards a common goal, is undetermined. However, 

increased, as opposed to decreased, generosity within a community context provides support 

for the latter, consistent with the aims of the manipulation. 

4.2 The Assumption of Nefariousness 

 The Big Gods hypothesis relies on the assumption that human beings would not have 

thrived cooperatively on a large scale without perceived supernatural punishment, among 

other social, cultural and cognitive factors. Experimental results have demonstrated a 

tendency for nefarious behaviour in the absence of punishment (e.g. Shariff & Norenzayan, 

2007). The economic task used in the current study was a modified replication of that from 

Shariff and Norenzayan’s study (2007; study one), in which reminders of religious authorities 

were shown to increase giving to a mean of $4, approximately twice that of those who 

received a neutral prime. Participants in the control condition gave $1.84 on average, 52% 

left $1 or less, and no participant gave more than $5.  

 In the current sample, giving in the absence of punishment revealed different trends. 

Mean giving across all participants in No Punishment conditions was $5.55, compared to 

$6.02 in the Punishment conditions. Contrary to expectations of nefariousness, and expected 

repetition of experimental findings, participants in the No Punishment conditions 

demonstrated generosity at least consistent with the notion of equality. To some extent, this 

undermined the assumption of nefariousness inherent to Norenzayan’s hypothesis. However, 

in Big Gods, this assumption is relevant only to the historical context of ‘pre-religion.’ 

Atheist giving in the No Punishment conditions was less than non-atheist giving in the No 



(SUPER)NATURALISM AND BIG GODS  50 
 

Punishment conditions ($4.56 and $5.87, respectively), but not statistically distinguishable. 

Further splitting the sample with consideration of the Community condition, however, 

revealed selfish giving tendencies for atheists in the null condition (the absence of 

Community and Punishment), consistent with the historical context of Big Gods. In order to 

provide evidence for the existence of nefariousness via a discrepancy between atheist (‘pre-

religious’) and non-atheist (peri-religious’) giving, however, these results reflect opposition 

to Norenzayan’s second principle, ‘religion is more in the situation than in the person.’  

4.3 Theoretical Implications for Atheists and Non-atheists  

Measurement of prosociality by religious affiliation (atheist versus non-atheist), and 

across conditions (I, C, P, NP), revealed an expansion of contextual variables from which to 

infer causation. Figure 3 highlights four intersections with experimental context for both 

atheists and non-atheists. Analysis of only one intersection for all participants (for example, 

atheists and non-atheists, in the Community x No Punishment condition) may appear 

consistent with the established literature. For example, consistent with the results of Shariff & 

Norenzayan (2007), atheists may typically give less (true in three of the four conditions for 

atheists), though differences in giving by affiliation are not statistically distinguishable (true 

in three of the four conditions). The effects of priming techniques within a narrowed scope of 

extrapolation provide results often consistent with principles one and two. Perceived 

supernatural monitoring is thought to increase generosity for all participants (‘watched people 

are nice people’), though most reliably for believers (‘religion is more in the situation than in 

the person’). The results of the current study suggest not that established hypotheses are 

incorrect, but that artificial boundaries may be imposed by the scope of context and inference. 

In the current study, the lens through which to extrapolate meaning is widened by the 

manipulation of context, most importantly allowing the construction of behavioural models 

by affiliation. Differences between atheists and non-atheists at any intersection, significant or 
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non-significant, are not most integral to the affiliative distinctions found. Most saliently, 

without the effective induction of perceived supernatural monitoring, behavioural models of 

giving for atheists and non-atheists are entirely distinct. Given the capacity for secular 

variables to significantly increase prosociality in atheists, the necessity of the supernatural 

within a strictly catalytic approach to Big Gods is not supported. This is consistent with 

opposition to the historical timeline (e.g. Fuentes, 2013) and with increased uncertainty 

surrounding the causal relationship between religion and large-scale cooperation (e.g. 

Norenzayan et al., 2016). Conversely, given that supernatural belief predicts consistently fair 

or generous giving scores for non-atheists, the capacity for religion to act as an adaptive 

cooperative contributor (e.g. Bulbulia, 2012) is concurrently supported. 

4.3.1 Non-atheists 

The model of non-atheist giving provides support for a model directly in opposition of 

Norenzayan’s second principle, ‘religion is more in the situation than in the person,’ for a 

population reliant on supernatural institutions and markers of trust. Religious belief, 

operationalised by participants’ supernatural belief scores, was the only significant predictor 

in a model of giving behaviour, regardless of the manipulation of independent variables. On 

average, non-atheists gave $5.77. This was at least consistent with an intuitive notion of 

‘fairness’ or equality, in which the split would leave both parties with equal assets. 

Determinable effects of priming, context or manipulation were absent for this group, and 

results therefore support the notion of intrinsic religiosity, or ‘moralising’ rather than 

situational theories of religious belief.  

Intrinsic religiosity is typically dismissed given a lack of evidence for the relationship 

between self-reported belief and measures of prosociality (Galen’s ‘halo effect’; 2012), and 

the tendency for prosociality to increase with religious reminders, regardless of affiliative 
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scores (e.g. Randolph-Seng & Nielsen, 2007).  The ‘fundamental attribution error’ (Ross, 

1977) refers to the tendency to attribute an agent’s behaviour to intrinsic and relatively 

inflexible personality dispositions, as opposed to the notion that a social standard will affect 

behaviour only via cognitive activation of its relevance (Norenzayan’s second principle). 

Results for non-atheists in the current study appear consistent with ‘fundamental attribution,’ 

or internalisation of social standards, and inconsistent with experimental data of Big Gods.  

Explaining these results in light of the established literature relies on an important 

distinction; the role of supernatural belief in the rise of large-scale cooperation historically, 

versus the role of religion in the maintenance of a modern (‘peri-religious’) cooperative 

sphere. Norenzayan’s Big Gods refers directly to the former, though this study provides 

support for the latter. Unrelated to the primitive benefits of religiosity, some evidence 

provides support for the claim that religion is inherently beneficial for believers in modern 

societies, including positive associations with both physical and mental health (e.g. Myers, 

2000). Importantly, however, the effects of religious involvement on positive outcomes are 

often moderated by personal factors. Ellison and Levin (1998) provide a model to represent 

the relationship between stressors, religiosity, and health. Though religious involvement has 

no direct impact on outcomes, the model suggests health benefits may increase as a result of 

moderating stressors for the individual, especially relevant to those in more stressful 

circumstances. Conversely, religious devotion may be less influential among those who are 

relatively stress-free. Mochon, Norton and Ariely (2011) demonstrate that the relationship 

between religion and well-being is further moderated by extent of devotion. Subjective well-

being in an American sample of almost 6500 revealed a positive correlation between 

religious devotion and subjective well-being. However, this correlation existed only for the 

most devout believers. Less devout respondents, with weaker systems of supernatural belief, 

reported lower levels of well-being that non-believers. 
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 Overall, results suggest that supernatural belief may play a role in sustaining and 

maintaining cooperation in a peri-religious population. However, inferring direct effects is 

problematic. The existence of moderating variables in the current experiment is possible. 

Stereotypes regarding an association between religious belief and benevolence are 

widespread (Gervais et al., 2011). Meanwhile, associations consistent with the ‘halo effect’ 

(Galen, 2012) exist between belief, self-reported prosociality and self-enhancement 

(Sedikides & Gebauer, 2010). Similar to the uncertainty regarding cognitive activation of 

target concepts in the priming literature, the presentation of a cooperative task to non-atheist 

participants could activate schematic notions of cooperation; a possibility unaccounted for by 

the data.  

Just as priming techniques have demonstrated the ability to simultaneously increase 

prosocial behaviour, and activate perceptions of a supernatural monitor (Shariff & 

Norenzayan, 2007; Gervais & Norenzayan, 2012), cooperative tasks conceivably hold the 

potential to guide prosocial behaviour, whilst activating learned associations for non-atheists. 

The novel implementation of the Community manipulation alone cannot account for 

differences in giving behaviour in the current study, given that results were consistent for 

non-atheists also across the two null (Individual) groups. The distinction between these 

results and the existing literature, therefore, is assumed to lie within the current sample, as 

opposed to methodological novelty. To postulate an inherent difference between the social 

and cognitive manifestation of religiosity within this Australian sample, compared to its 

manifestation in a Canadian sample, for example, is unjustified. Furthermore, there is no 

reason to suggest that existing statistical trends in opposition to this phenomenon are 

inaccurate or unreliable.  

 Experience of a cooperative context could, however, conceivably act as a contextual 

prime, conceptually linked to prior analogues of endorsed benevolence in similar 
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circumstances. That is, the secular context of the economic task may be analogically and 

schematically linked to consistent and pre-existing notions of appropriate behaviour in a 

cooperative paradigm, considering the source of adopted secular schemas to be common 

across non-theists; religion. Gick and Holyoak (1983) experimentally examined schema 

induction in terms of capacity for analogical transfer; a process by which a basic paradigm is 

acquired through experience and subsequently rationalised in terms of a related instance. The 

prediction that general schematic induction from a concrete problem solving task would 

facilitate analogical transfer for a subsequent task was not initially supported. Subjects 

displayed analogous transfer of solutions to a similar problem only after experiencing more 

than one prior analogue. 

Therefore, ‘intrinsic religiosity’ may be explained in light of schematic associations, 

whereby cooperative tasks activate secularly manifested standards of behaviour, reliant on 

learned associations from religiously affiliated sources. That is, a source of analogues on 

which to implicitly base future behaviour. Measurement of exposure to credibility enhancing 

religious displays (seemingly costly actions in the absence of verbally expressed beliefs; 

Henrich, 2009) reliably predicts levels of supernatural belief via social and cultural 

mechanisms of learning (Lanman & Buhrmester, 2016). Scores on the CREDs Exposure 

Scale were significantly higher for non-atheists in the current study, consistent with well-

established trends (Lanman & Buhrmester, 2016). Such disparity could explain the 

presentation of a seemingly direct relationship between belief and behaviour in the current 

study, suggestive of experiential moderation. This theorised association removes opposition 

to Norenzayan’s second principle, ‘religion is more in the situation than in the person.’ The 

presentation of the task itself (regardless of Community and Punishment manipulations) may 

act as a reminder of learned associations for non-atheists only. McIntosh (1995) determined 
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that a schematic foundation of religion is a promising approach to understanding both the 

structure and function of religious beliefs.  

Klein (2008) collated contributions of the naturalistic decision making framework, 

whereby agents make complex decisions in real-world settings. Results emphasised the 

importance of previous experience in individual capacity to categorise situations and make 

decisions quickly and effectively. Giving in the current study was designed to obtain an 

honest indication of prosociality, conducted anonymously with real monetary consequences 

(Shariff & Norenzayan, 2007). Theories of decision making dictate, therefore, that the 

economic decision presented to participants did not exist in a vacuum.  

Consideration of cultural and geographical disparity may explain possible divergences 

in the salience of behavioural schemas adopted via religious rituals, as well as experiences, 

teachings, readings and interactions more generally. A comprehensive model of differential 

manifestations of religious orientation, as they relate to five foundations of moral behaviour 

(moral foundations theory; Graham et al., 2012) was generated via the quantification of 

responses from over 1500 religious participants in New Zealand (Bulbulia, Osborne, & 

Sibley, 2013). Analysis of the association between religion and community suggested the 

capacity for within-country variation in moral foundations to predict variation in 

categorisation of religious orientation (Quest, Personal Extrinsic, Social Extrinsic, or 

Intrinsic; see Bulbulia et al., 2013 for a review). The five sub-categories from which 

orientation type was predicted are care/harm, and fairness/cheating (two individualising 

foundations; Graham et al., 2012), and loyalty/betrayal, authority/subversion, and 

sanctity/degradation (three binding, community-focused, foundations). For non-atheist 

students in the current Australian sample, any number of these associations may be directly 

related to, or implicitly activated by, the context of a cooperative task. The activation of 

cooperative schemas suggested by the data may relate differentially to the individualising 
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versus binding foundations of the moral foundations theory, relative to the Individual versus 

Community conditions respectively. The capacity for these non-supernatural distinctions to 

predict the categorisation of supernatural belief type across a representative sample of New 

Zealand, strongly suggests that religious belief exists within a tangible realm of cognitive 

explanation. Bulbulia et al. (2013) acknowledge, however, that the translation of reported 

associations in to observable, behavioural outcomes is yet to be determined within and across 

cultures. 

Furthermore, evidence suggests that individual perceptions of God, as loving and 

compassionate, or as angry and punishing, differentially predict cheating behaviour in an 

experimental task. Shariff and Norenzayan (2011) demonstrated that cheating behaviours 

were unrelated to levels of religiosity more generally, but individual perceptions of God as 

more punishing and less loving was reliably predictive of less cheating. Perception of God, 

therefore, may be a moderating third variable, impacting the direct relationship between 

cognitive activation of religious concepts, and measured prosociality. The possibility that 

students may differentially conceive the stereotypical standards of religious belief cross-

culturally is plausible under the theory of a third variable. For example, prosocial tendencies 

are not associated with self-reported belief in the absence of a prime for students in Canada 

(Shariff & Norenzayan, 2007), though Canadian theists are less likely to cheat dependent on 

perception of an angry God. Schematic outcomes of divergent salience in religious 

manifestations cross-culturally could conceivably account for these results. That is, a lack of 

distinction between prosocial tendencies for atheists and non-atheists in the absence of 

priming effects, compared to a perceptually-dependent difference in cheating behaviours, 

could depend on conceptually distinct manifestations in the intrinsic salience of theistic 

stereotypes and communal associations. 
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Some evidence for a similar distinction in the current study lies in the raw giving 

scores of participants, compared to those from the same task in Shariff & Norenzayan’s 

(2007) study. As discussed in section 4.2, a comparison of the null conditions across studies 

revealed giving scores for non-atheists in the current study were considerably higher in the 

absence of any religious prime or experimental manipulation. Again, given the instrumental 

mutuality of the economic task across studies, this contradiction to previously measured 

nefarious tendencies is suggestive of novelty related to the sample, as opposed to the 

methodology. This claim is reinforced by the absence of integrative capacities for atheist 

versus non-atheist models of giving in this study. Though the possibility of an aberrant 

sample cannot be confidently excluded, the suggestion of novelty is not solely reliant on the 

significance of a p-value, but on the construction of distinct, predictive models. For 

participants identifying as non-atheists in this sample, the observation of considerably higher 

giving scores in the null condition is consistent with an observed notion of ‘intrinsic 

religiosity.’ However, it may provide support also for implicitly activated, learned 

associations between the presentation of a cooperative context and standards of fairness; 

‘blanket rules’ for action, inflexible against experimental manipulation, and common to non-

atheists in this sample given the possibility of mutual provenance. This notion is supported by 

extensive differences in schema-relevant values related to religion for believers compared to 

non-believers, a distinction comparable to atheists and non-atheists in the current study. Non-

believers display schematic induction of moral and relational religious values, but less on the 

‘personal-extrinsic’ values of competency and ego, whereas non-believers are generally 

aschematic overall with respect to religion (Lau, 1989). 

Schematic and analogous transference as a possibly confounding variable in the 

measurement of direct, hypothesised relationships has not been integral to the modern study 

of religiosity. However, the capacity for religious identification to directly impact social and 
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cognitive associations within the boundaries of secular equivalents is supported. For example, 

Xygalatas et al. (2013) demonstrate an association between extreme ‘high-ordeal’ rituals and 

prosocial behaviour, linking these results to the established, non-supernatural literature. 

Xygalatas et al. (2013) postulate that experiences of pain, either direct or empathic, may 

moderate the direct link between extreme rituals and prosocial outcomes. This is consistent 

with evidenced associations between the perception of pain and increased prosociality (e.g. 

Olivola & Shafir, 2013). Additionally, functional changes in neural activity are measured as a 

result of religious ritual, and shown to moderate associative capacities via the same cognitive 

mechanisms responsible for the induction of secular associations. For highly religious 

participants, the frequent repetition of prayer has a measurable impact on reward processing 

centres of the brain, commonly associated with habit formation (Schjodta, Stodkilde-

Jorgensenb, Geertza, & Roepstorffc, 2008). 

Proposing an expansion of inference, beyond direct, hypothesised relationships, is a 

means by which to reconcile the novelty of the current results in light of Norenzayan’s 

experimentally well-established principle, ‘religion is more in the situation than in the 

person.’ The novel results from this sample cannot be attributed to geographical, 

environmental, cultural or experiential differences more generally, given the distinction 

between atheist and non-atheist models of giving. The data suggests an intrinsic motivator for 

standards of giving, but only for those who share a common precursor of supernatural belief. 

The possibility that religious experience is a medium for schema induction, a set of ‘prior 

analogues’ for non-atheists, may actually provide further opposition to the necessity of the 

supernatural in Big Gods. Institutionally derived models of knowledge and behaviour are not 

bound by religious ties. Norenzayan’s ‘ladder of religiosity’ and the results of secular priming 

reinforce that the sources of cognitive and behavioural analogues for cooperation are varied.  
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The absence of consistency in behavioural outcomes for atheists in this sample may 

relate to the results of Gick & Holyoak’s (1983) experiment. If multiple and consistent 

analogues are required to reliably retain and transfer analogous paradigms, the absence of a 

common force for those bound not by supernatural motivation may be disparate. The ‘kicking 

away’ of the ladder in Australian society is far from achieved. An absence of affiliation with 

supernatural institutions does not necessarily denote a consistently positive and reliable 

association with a secular alternative. If atheists are commonly bound only by a lack of 

supernatural belief, flexibility of atheist behaviour in this sample may reflect a lack of 

consistency in schematic induction, and a lack of commonality in the source of analogical 

transference.  

4.3.2 Atheists 

 The model of atheist giving provides some insight in to the validity of contributing 

factors in a population reliant on non-supernatural institutions and markers of trust. Given 

that the secular imposition of punishment on a community scale raised mean participant 

giving to $6.86, from $3.40 in an individual context with no threat of punishment, the 

capacity for a significant supernatural influence within this sample is restricted. In order to 

avoid rejection, and secure the remaining amount for distribution amongst their own group, 

participants in the Community x Punishment condition gave approximately $7 for 

distribution amongst another group. These amounts are higher than an intuitive notion of 

‘fairness’ or equality, in which the split would leave both parties with equal assets. Atheist 

participants in this condition are demonstrating generosity. Only a $3 increase in giving, the 

maximum allowable change attributable to a religious reminder over and above the existing 

model, would demonstrate complete sacrifice.  
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 Furthermore, for atheists, the combined Community/Punishment condition resulted in 

more giving than the religious prime condition in Shariff & Norenzayan’s (2007) experiment 

($6.86 versus $4.56). Baseline statistics of giving in the dictator game across the two studies 

in the absence of a prime (Shariff & Norenzayan, 2007) and in the absence of Community 

and Punishment in the current study, are comparably measured, but not equal. Therefore, 

comparing raw giving scores after the implementation of the prime, versus after the 

implementation of Community/Punishment, is problematic. Instead, comparison of 

percentage increases in giving across the two studies after implementation of the prime, 

compared to implementation of Community/Punishment, reveals increases of 148% and 

102% respectively. Consideration of percentages accounts for lower initial giving scores, and 

reveals that the implementation of each method at least doubled mean giving. Perceived 

supernatural punishment may be directly responsible for increases in prosocial behaviour via 

the perception of a supernatural monitor. Although priming has been shown to increase 

generosity, generally regardless of participants’ religious belief, manipulation checks are 

absent from the religiosity priming literature. If stereotypes regarding religion and 

benevolence are general and widespread, and the absence of manipulation checks necessarily 

determines that understanding of cognitively activated associations are poorly understood, the 

possibility that religious priming activates secular notions of social cohesion and/or 

communal consequence is undetermined. At least some overlap is probable.  

 The results of Shariff & Norenzayan’s (2007; study two) priming experiment provide 

some grounds for this claim, over and above comparison of their religiosity prime and 

Community x Punishment in the current thesis. The addition of a third priming group in the 

2007 study, conceptually primed with secular institutions of morality (e.g. ‘court’, ‘police’), 

allowed examination of giving behaviour relative to religious and neutral priming groups 

from the first study. The secular prime had a positive impact on giving that was statistically 
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indistinguishable from that of the religiosity prime. Participants in the secular priming group 

gave $4.44 on average, and $4.56 in the religious prime group, compared to $2.56 in the 

control condition. These results are consistent with Norenzayan’s advocacy of the ‘ladder of 

religiosity,’ the capacity for post-industrial societies under certain social circumstances to 

‘climb the ladder of religion, and then kick it away’ (p. 172), replaced with secularly 

equivalent foundations for cooperation and trust. For example, experimental research has 

begun to examine the capacity for secular authority to reduce distrust towards atheists 

(Gervais & Norenzayan, 2012; Norenzayan & Gervais, 2013).  

The Community and Punishment variables manipulated in the current experiment, in 

the absence of determinable religiosity prime effects, hold weight intuitively equivalent to 

notions of secular authority. Experimental manipulation of Community (imposing anonymity 

within a large group, including the subsequent threat of free-riding), and the manipulation of 

Punishment (unavoidable consequences for behaviour perceived to be selfish or unfair), is 

directly reflective of a society in which secular authority is a reliable foundation for 

cooperation and trust. Under the hypothesis of the ‘ladder of religiosity,’ religion and secular 

authority have equivalent capacities to affect cooperation, though not at the same time. The 

results of study two (2007), however, reveal equivalent effects of religious and secular 

priming in a randomly allocated, cross-sectional sample. Therefore, rather than the results 

pertaining to individual perception of a supernatural versus secular monitor, a common 

moderating variable may be considered. Simultaneous activation of cooperative schemas may 

explain mutuality of behaviour, if supernatural and secular institutions equivalently endorse 

associations between cooperative contexts and appropriate outcomes.  

The implicit activation of learned associations in this case is consistent with 

theorisation of non-atheist data, contributing to a holistic account of schematic induction and 

giving for all participants. These conclusions are inherently tentative, but allow the 
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construction of a logical framework for the current data without complete and unjustified 

opposition to well-established experimental findings. This thesis suggests the possibility of 

inferential adaptation, from supernatural versus secular, to experientially-bound sources of 

learned associations. This approach denotes that the supernatural foundation of Norenzayan’s 

theory is not a necessary requirement, but that religion has the capacity to influence 

schematic induction, experience of analogues, and subsequent behavioural outcomes via the 

mechanisms responsible for secular equivalents. 

4.4 Integrating Accounts of Ideomotor and Supernatural Monitoring 

 Religiosity priming effects have previously provided evidence for the validity of 

supernatural monitoring in the Big Gods hypothesis. Especially for believers, and specifically 

absent for participants with deficits in mind perception, priming simultaneously increases 

prosociality and feelings of being monitored (Gray et al., 2011; Norenzayan et al., 2012). The 

supernatural monitoring account correctly predicts these distinctions. Increases in prosociality 

are not reliably measured in primed non-believers, explained by the absence of perceived 

supernatural surveillance. Conversely, an ideomotor framework would account for prosocial 

priming effects as implicit and reflexive, reliant on only widespread awareness of 

stereotypical associations between religion and benevolence (Gervais et al., 2011). This 

account concerns a traditional view of behavioural priming, a model of passive association 

whereby specific mental content is made accessible in order to subsequently enhance the 

likelihood of a targeted response (Srull & Wyer, 1980; Dijksterhuis & Bargh, 2001). Given 

distinctions in self-reported perception of monitoring and prosocial outcomes for believers 

and non-believers, this account is not endorsed. 

 These disparate approaches have been related to the manipulation of priming in 

experimental research. Although religious priming techniques were ineffectual in the current 
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study, distinct results are assumed to rely on implicitly activated schematic associations via 

the context of the cooperative task. Results of the current experiment are not holistically 

consistent with either framework. The ideomotor approach cannot account for differences in 

atheist and non-atheist giving behaviour. Conversely, the absence of an effective God prime 

problematises the supernatural monitoring account. Instead, an integrated approach may 

explain the data. While consistency in non-atheist giving suggests a cohesive motivation for 

this group, distinctly endorsed by non-atheists, this does not necessarily point to primed 

perceptions of being watched. Instead, perceived supernatural monitoring could fall within a 

wider sphere of cognitively activated schemas for non-atheists, possibly including but not 

limited to, feelings of kinship and brotherhood (Atran & Henrich, 2010; Atran & 

Norenzayan, 2004). Conceivably, this modified notion of the supernatural monitoring 

account could lie within a wider, ideomotor-relative sphere of experientially bound schemas 

for all participants.  

 This model of schematic activation is most consistent with more recently proposed 

constructionist models of priming effects, which emphasise an active construction of 

interpretation and meaning as integral to the priming process. The accessibility of 

conceptually primed concepts may determine the best response in order to achieve goals 

(Cesario, Plaks, Hagiwara, Navarette, & Higgins, 2010; Cesario & Jonas, 2014; Cesario et al. 

2010). Most salient to the results of the current study is the situated-inference model. This 

constructionist framework considers an agent’s attribution about the source of the accessible 

concept, as internal versus external, to be most influential for its outcome (Loersch & Payne, 

2011; 2014). Attributions to external environment often result in dismissal of the accessible 

prime and have little impact on responses. Only when attribution is internal, including 

personal values or desires, does accessible knowledge form the foundation for decision 

making (Wheeler et al. 2014). Conceivably, a general relationship exists between devotion to 
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a religious belief and internal attribution in a cooperative context. However, this notion is far 

from substantiated in the current literature. 

Overall, integration of the ideomotor and supernatural monitoring accounts within a 

constructionist framework suggest schematic associations may be implicitly influential for all 

participants (consistent with the ideomotor account), though selective activation is dependent 

on associative experience (consistent with the supernatural monitoring account). Inference of 

the current data within a constructionist framework does not provide general opposition to the 

established literature, especially the raw results of experiments which contribute to the Big 

Gods hypothesis. However, an expansion of the boundaries of inference is suggested by the 

results from this Australian sample. Previous studies which hypothesise an effect of religious 

priming on prosocial behaviour, and more specifically supernatural monitoring, specifically 

for theists, tend to find evidence in support of this phenomenon. The direct, positive 

relationship between perceived monitoring and prosocial tendencies, however, may be 

understood as partial detection of a wider manifestation of religious schemas, which 

measured effects are subsequently and wholly attributed to.  

4.5 Conclusions  

1. The assumption of nefariousness: 

Though instrumentally comparable, mean giving in the current sample was 

considerably higher than previously demonstrated in the absence of priming or manipulation. 

Contrary to the assumption of inherent nefariousness in the Big Gods hypothesis, and to 

previous experimental results, participants in the No Punishment conditions actually 

demonstrated behaviour consistent with fairness or generosity.  
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 2. Distinct models of giving (atheists versus non-atheists):  

 The key hypothesis was partially supported. For atheists only, the combination of the 

Community and Punishment conditions resulted in the highest levels of prosociality, and the 

combination of the Individual and No Punishment conditions resulted in the lowest levels of 

prosociality, as measured by monetary sacrifice in the economic task. Given that theists 

displayed giving trends consistent with notions of intrinsic religiosity, distinct models of 

giving provided opposition to the second principle of Big Gods, ‘religion is more in the 

situation than in the person.’ However, with traditional theories of priming and knowledge 

association (ideomotor and supernatural monitoring accounts) unable to account for novelty 

in the non-atheist sample, this conclusion was modified in light of an integrative, 

constructionist framework. 

3. Ideomotor versus supernatural monitoring  

Results of the current study were not wholly consistent with the ideomotor or 

supernatural monitoring accounts. The ideomotor approach could not account for affiliative 

discrepancies in giving, and the supernatural monitoring account was not consistent with the 

absence of the effect of a religious prime. Interpretation of the data relies on an integrative, 

constructionist approach to these frameworks; schematic transference influences participant 

behaviour implicitly (ideomotor), though schematic induction exists within boundaries of 

personal religious experience (an expansion of supernatural monitoring). This is a tentative 

framework to account for differences in measured behaviour, which attributes conceptual 

activation of cooperative schemas to the presentation of a cooperative context in this study. 

With a reliance on associative knowledge, it removes opposition to the second principle of 

Big Gods. However, this framework places supernatural associations within a wider sphere of 
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possible schematic sources for cooperation, problematising the general necessity of the 

supernatural in Big Gods. 

4. Contribution of the supernatural 

The possibility that religious experience may act as a set of ‘prior analogues,’ in the 

capacity for analogous transfer, and as a medium for schematic induction, provides 

opposition to the necessity of the supernatural in Big Gods. This approach denotes, not that 

supernatural belief has no impact, but that religion has the capacity to influence behavioural 

outcomes only via the mechanisms responsible for secular equivalents. 

4.6 Limitations and Future Directions  

 Empirical investigation of a large-scale phenomenon within the laboratory imposed 

restriction. Positive conditions (Community and Punishment) paired with negative conditions 

(Individual and No Punishment) allowed for the comparison of Big Gods’ three main 

variables within a manageable experiment. However, the distinctions between each of these 

pairs is more complex than simple opposition, and not without flaws. Notably, comparison of 

prosocial outcomes in the Community and Individual conditions regard the need for big gods 

in large-scale, but not small-scale societies, respectively. Although not historically integral to 

small-scale groups, following their advent in large-scale societies, big gods are thought to 

support cooperation in non-repetitive, one-off interactions with strangers on any scale. Both 

the Individual and Community conditions fit this description. This experiment begins to tease 

apart the effects of small- versus large-scale interaction in the experimental production of 

behavioural outcomes. However, to more realistically form a distinction between these two 

groups, future research could clarify the distinction by fostering a perception that participants 

in the Individual group will encounter this partner/group again in future.  
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 Unintended differences in strategic complexity and cognitive demand across 

conditions poses concern unaccounted for by the current experiment. Groups differ by the 

consideration of one target compared to many (Individual versus Community), and the 

concurrent consideration of a rejection threshold compared to no threat of rejection 

(Punishment versus No Punishment). Some research suggests that an insensitivity to strategic 

complexity is predicted by evolutionary theories of religion (e.g. Bulbulia, 2009; 2012). 

However, future research should consider the possible confounds of strategic requirements 

and cognitive demand, and aim to determine their role in anonymous prosociality.  

 A coherent narrative exists to explain the results of the current study, and a 

proposition for expansion of inference within the established literature. However, given the 

novel and unforeseen invalidation of the hypothesis for non-atheists in this sample, 

examination of results is necessarily tentative. Most noticeably and consistently absent from 

the religiosity literature, specifically relevant to the inference of the supernatural in the Big 

Gods hypothesis, is the use of manipulation checks for priming techniques (a separate 

measure of the independent variable’s intended implementation, often of the mediating 

effects). Shariff et al. (2016) highlight limitations and benefits of priming techniques, 

including minimisation of suspicion and demand characteristics, or potential for 

generalisability via experimentation in laboratory compared to naturalistic environments.   

The abstract nature of religious belief is a consideration which is often overlooked. 

Random allocation to religious versus secular conditions is complicated not only by the 

extent to which previous and current beliefs can be captured via self-report methods, but by 

the ability to initially construct these experimental groups. To claim the combined efficacy of 

four priming techniques based on similar robustness of the data from each condition is 

problematic. Meta-analyses address issues of the ‘what,’ but not the ‘how.’ That is, we 

understand that religious primes are implemented as the independent variables in each case, 
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and that subsequent results are approximately equal in effect size and significance, but we 

gain no insight into the underlying psychological mechanisms at work. Four equally flawed 

methods, or four groups suffering equally from the influence of a third variable, will result in 

comparable data. The possibility of a third variable problem is acknowledged in the religious 

literature, though the experimental manipulation of priming techniques is considered a 

reliable solution (Shariff et al., 2016; Willard, Shariff, & Norenzayan, 2016). Given that 

priming allows for random group assignment, the technique is described as a mechanism by 

which to reap measurable effects of religiosity with minimal interference from an array of 

confounding variables. This includes disentangling participant demographics, religious 

affiliation and baseline personality traits from cognitively salient religious concepts in order 

to establish causality. Though the possibility of a spurious relationship remains, the validity 

of religious priming is highlighted by convergent evidence for its effects (Willard et al, 

2016); the suggestion that theory-informed convergence of results across the literature is 

sufficient to dismiss risks of a third variable influence. However, evidence reflecting 

consistent misinterpretation or universality of overstated inference may logically converge in 

any number of studies.  

 Disciplinary and theoretical division in the emerging field of religious research is both 

advantageous and dangerous. Model-specific evidence for the efficacy of religious priming 

may allow for manageable experiments and less complexity in the inference of results, whilst 

omitting theoretical convergence and comparisons. Theoretical discrepancies in the inference 

of published, significant results may raise more questions from a holistic perspective than 

they can answer independently. For example, religious priming increases agency detection 

tendencies in participants, supporting the notion that hyperactive agency detection is a 

catalyst of supernatural belief (Ma-Kellams, 2015; Nieuwboer, van Schie, & Wigboldus, 

2014); religious priming is shown to increase dependent measures of prosocial behaviour due 
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to the felt presence of supernatural watchers (Shariff & Norenzayan, 2007); and religious 

priming increases risk-taking behaviour, providing evidence for the mediating effect of 

increased psychological control (Chan, Tong, & Tan, 2014). This small subset of published 

research highlights the theoretically fragmented nature of results. Given that the theoretical 

framework on which each experiment relies is independent, these results can be shown to 

neither complement nor invalidate one another.  

 An achievable step towards progress therefore lies in collaborative, interdisciplinary, 

and comparative research. The implementation of manipulation checks is of further 

importance here. These measures can assess the conceptual activation of concurrent and 

confounding variables, independent of the activation of the target variable. Testing only for a 

hypothesised effect in light of a specific model may reap significant results, whilst neglecting 

the possibility of wider and more complex interactions. 

 The attempted implementation of a priming technique in the current study (sentence 

unscrambling task; from Shariff & Norenzayan, 2007) had no impact on giving behaviour, 

and targeted cognitive activation was indiscernible via implementation of a manipulation 

check. Failure to replicate the behavioural effects of an established priming technique, 

coupled with the inability to discern measures of targeted activation via the modified Stroop 

paradigm, suggests that the implementation of manipulation checks in successfully 

manipulated priming groups could be invaluable. For example, increases in prosociality for 

religiously primed groups, combined with hypothesised naming latency for related words, 

would provide some indication that the concept of religion has been successfully activated in 

these studies. More crucial though, is the capacity to implement manipulation checks to 

account for the possible activation of confounding or moderating variables. For example, the 

current study suggests the possibility of differentially effective cooperative schemas for 

atheists compared to non-atheists, consistent with a constructionist approach to associative 
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priming, and conceptually activated via the presentation of a cooperative task. In future, the 

Stroop task may be used to test these claims beyond the measurement of naming latencies for 

religious words in general (e.g. ‘God’ or ‘spirit’). Latency may reflect differential activation 

of more specific, and potentially spurious, schematically related cooperative concepts (such 

as benevolence, kinship and brotherhood). Measured salience of these concepts in atheist 

versus non-atheist samples after exposure to the economic task, or decisions regarding 

cooperation and prosociality more generally, may overcome more narrow and direct 

inferences of observed data. 

 Self-report manipulation checks did not reveal expected differences in explicitly-

reported manipulation, and did not reflect the differential outcomes of experimental 

manipulation for atheists compared to non-atheists. Given the unavoidability of the 

manipulations, and the significance of measured differences across conditions, the tendency 

for participants to disagree with the notion of personal nefariousness (regardless of condition) 

may have been due to demand characteristics. In hindsight, important questions absent from 

these checks regard participant belief in the task. Whether participants believed they were 

interacting with another person or group, and whether they believed that the consequences of 

the Punishment condition would be implemented, are salient factors. The expectation of 

deception would be a confounding factor which should be controlled for in future. 

 The familiar problem of WEIRD populations (Henrich, Heyne, & Norenzayan, 2010) 

poses a further threat to the inference of priming results. The phenomenon of religiosity has 

varied universal implications, with an array of similarities and differences in its manifestation 

globally. The Western, Educated, Industrialised, Rich and Democratic individuals typically 

included in research are providing ideas about the phenomenon of religiosity in human 

beings, with minimal understanding of cross-cultural implications. As evidenced in figure 1 

(page 20 of Introduction; from Pew Research Centre, 2015), religious devotion in the United 
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States exists in opposition to a general trend; higher GDP is associated with less religiosity. 

Predominantly Canadian samples from Norenzayan’s research are comparable to Australian 

samples in terms of the expected relationship between wealth and religiosity. Therefore, 

generalisability is restricted even within WEIRD populations, and many possible contributing 

factors remain undetermined. Universality or discrepancy in comparable results across 

borders could shed light on the distinct roles of cognition and culture respectively. The 

pursuit to tease apart these factors has begun within sub-populations of WEIRD participants, 

and efforts to replicate findings across diverse cultures are invaluable (e.g. Purzycki et al., 

2016). Controlling for participants’ baseline levels of belief and self-reported exposure to 

religiosity (specifically via exposure to credibility enhancing displays; see Lanman, 2012; 

Lanman & Buhrmester, 2016) may provide insight in to the extent of learned versus innate 

factors in priming response.  

 The equivocal suggestion that the presentation of the cooperative task in the current 

experiment was responsible for contextual priming effects, and for the transference of 

schematic associations relative to cooperation and prosociality, is reflective of general 

uncertainty regarding the direct effects of priming. The use of religious priming methods is 

not inherently problematic. In the absence of evidence-based theoretical underpinnings, the 

extent to which results and subjective interpretations are consistently extrapolated throughout 

the literature is dangerous. In an attempt to further understand priming manipulations, 

specifically in relation to a phenomenon as universal and intangible as that of religiosity, the 

robustness of measurable effects should be evaluated across methodological, contextual and 

cultural boundaries (Willard et al., 2016), combined with the rigorous implementation of 

manipulation checks.  

 The results of the current experiment provide evidence for the expansion of 

methodological comparisons, modelling and inference of results. Affiliative comparisons 



(SUPER)NATURALISM AND BIG GODS  72 
 

within each of the four conditions are much less informative in the absence of more inclusive 

behavioural models. Restrictions of inference imposed by the subjective fragmentation of 

analysis should be considered a threat to progress within the scientific study of religiosity.  
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Associate Professor Colin Wastell 

Department of Psychology 

Faculty of Human Sciences 

Macquarie University 

NSW 2109 

 

Dear Associate Professor Wastell 

Reference No: 5201600211 

Title: A Big Assumption of Big Gods: The Intrinsic 

Nefariousness of Human Beings 

 

Thank you for submitting the above application for ethical and scientific review. Your application was 

considered by the Macquarie University Human Research Ethics Committee (HREC (Human 

Sciences & Humanities)) at its meeting on 1 April 2016. 

I am pleased to advise that ethical and scientific approval has been granted for this project to be 

conducted at: 

• Macquarie University 

This research meets the requirements set out in the National Statement on Ethical Conduct in Human 

Research (2007 – Updated May 2015) (the National Statement). 

This letter constitutes ethical and scientific approval only. 

 

Standard Conditions of Approval: 

1. Continuing compliance with the requirements of the National Statement, which is available at the 

following website: 

http://www.nhmrc.gov.au/book/national-statement-ethical-conduct-human-research 

 

2. This approval is valid for five (5) years, subject to the submission of annual reports. Please submit 

your reports on the anniversary of the approval for this protocol. 

 

3. All adverse events, including events which might affect the continued ethical and scientific 

acceptability of the project, must be reported to the HREC within 72 hours. 

 

4. Proposed changes to the protocol must be submitted to the Committee for approval before 

implementation. 
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It is the responsibility of the Chief investigator to retain a copy of all documentation related to this 
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Chair, Human Research Ethics Committee (Human Sciences and Humanities) 

 

This HREC is constituted and operates in accordance with the National Health and Medical 
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APPENDIX B: Breakdown of atheists and non-atheists by condition 

 

Condition*Affiliation Crosstabulation: 

 

 

Affiliation 

Total 

Non-

atheist Atheist 

Condition IxNP 25 5 30 

IxP 23 7 30 

CxNP 22 8 30 

CxP 23 7 30 

Total 93 27 120 
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APPENDIX C: CRED’s exposure scale (Lanman & Buhrmester, 2016) 

 

Instructions: ‘The following questions ask about experiences during your upbringing that 

relate to religion. Specifically, the questions ask about your perceptions of your primary 

caregiver or caregivers (i.e. parents or guardians). Please answer each of the following 

according to your overall impression of your caregiver(s) on the following scale:’ 

 

 

1 2 3 4 5 6 7 

To no 

extent at 

all 

  Neutral   To an 

extreme 

extent 

To what extent did your 

caregiver(s) attend religious 

services or meetings? 

       

To what extent did your 

caregiver(s) engage in 

religious volunteer or charity 

work? 

       

Overall, to what extent did 

your caregiver(s) act as good 

religious role models? 

       

Overall, to what extent did 

your caregiver(s) make 

personal sacrifices to religion? 

 

       

To what extent did your 

caregiver(s) act fairly to others 

because their religion taught 

them so? 

       

Overall, to what extent did 

your caregiver(s) live a 

religiously pure life? 

       

Overall, to what extent did 

your caregiver(s) avoid 

harming others because their 

religion taught them so? 
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APPENDIX D: Supernatural belief scale (Jong, Bluemke, & Halberstadt, 2013) 

 

Instructions: Please indicate your agreement with the following statements.  

Note: the scale runs from strongly disagree to strongly agree, you need to choose the level of 

agreement that matches your personal beliefs.  

 Strongly 

disagree 

   Neither 

agree nor 

disagree 

   Strongly 

agree 

There exists an all-powerful, all-knowing, 

loving God. 

         

There exists an evil personal spiritual 

being, whom we might call the Devil. 

         

There exist good personal spiritual beings, 

whom we might call angels. 

         

There exist evil personal spiritual beings, 

whom we might call demons. 

         

Human beings have immaterial, immortal 

souls. 

         

There is a spiritual realm besides the 

physical one. 

         

Some people will be rewarded in an 

afterlife when they die. 

         

Some people will be punished in an 

afterlife when they die. 

         

Miracles – divinely-caused events that 

have no natural explanation – can and do 

happen. 

         

There are individuals who are messengers 

of God and/or can foresee the future. 
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APPENDIX E: Self-report manipulation checks 

Instructions: The following statements relate to your experience of the economic task. Please 

indicate your agreement with each statement on a scale of 1 (strongly disagree) to 7 (strongly 

agree). 

 1 2 3 4 5 6 7 

ITEMS FOR COMMUNITY 
MANIPULATION 
 

Strongly  
Disagree 

  Neutral   Strongly 
Agree 

I considered the probable 
actions of the other 99 
participants in the giving 
group. 
 

       

I worried that the other givers 
would act selfishly. 
 

       

I would have offered less if the 
exchange was between only 
me and a single receiver. 
 

       

ITEMS FOR PUNISHMENT 
MANIPULATION 
 

       

I considered the amount that 
would likely be accepted by 
the receiver. 
 

       

I worried about the offer 
being rejected. 
 

       

I would have offered less if the 
receiver did not have the 
option of rejecting the offer. 
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APPENDIX F: Economic task (Community and Punishment modifications) 

 

Group 1: Individual x No Punishment (from Shariff & Norenzayan, 2007): 

“You have been chosen as the giver in this economic decision-making task. You will find 10 

one-dollar coins. Your role is to take and keep as many of these coins as you would like, 

knowing that however many you leave, if any, will be given to the receiver subject to keep.” 

 

Group 2: Individual x Punishment: 

“You have been chosen as the giver in this economic decision-making task. You will find 10 

one-dollar coins. Your role is to take and keep as many of these coins as you would like, 

knowing that however many you leave, if any, will be offered to the receiver subject. The 

receiver subject is aware of how many coins the giver (you) is dividing and they may choose 

to accept or reject the offer you make. If the receiver subject accepts your offer, you will 

both keep the allocated amounts. However, if the receiver subject rejects your offer, you 

will both sacrifice all coins and receive nothing.” 

 

Group 3: Community x No Punishment: 

“You have been randomly allocated to a group of 100 givers in this economic decision-

making task. You, like each of the other 99 givers in this group, will find 10 one-dollar coins. 

Your role is to take and keep as many of these coins as you would like, knowing that 

however many you leave, if any, will be added to a pool of contributions from all 100 givers 

in this group, and divided amongst the receiving group of 100 participants.” 

 

Group 4: Community x Punishment: 

“You have been randomly allocated to a group of 100 givers in this economic decision-

making task. You, like each of the other 99 givers in this group, will find 10 one-dollar coins. 

Your role is to take and keep as many of these coins as you would like, knowing that 

however many you leave, if any, will be added to a pool of contributions from all 100 givers 

in this group; these coins will be offered for division amongst the receiving group of 100 

participants. Each participant in the receiving group will be aware of how many coins were 

available, and will accept or reject the offer. If the majority of the receiving group accepts 

the combined offer, you (and each other giver) will retain the amount of money you 

chose to keep. However, if the majority of the receiving group rejects your offer, all 

coins will be sacrificed and all participants in the experiment will receive nothing.” 
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APPENDIX G. Methodological Exclusions (Religiosity Prime and Manipulation Check) 

 

DirectRT Version 2014 (materials): Direct RT by Empirisoft (Jarvis, 2014) is a 

software program designed to create cognitive and perception tasks with reaction time 

measured precisely in milliseconds. This program was used to create and implement the 

modified Stroop paradigm in the current experiment. 

Sentence Unscrambling Task (Implicit Priming Method): Participants were 

instructed to complete a ‘literacy task’ in the form of a sentence unscrambling task (a 

disguised priming technique) before playing the game. The original version of this task (from 

Srull & Wyer, 1979; Shariff & Norenzayan, 2007) was used to prime religiosity in half of the 

sample, and was adapted to prime the neutral concept of furniture in the remaining sample. 

Five target words in each case were embedded within five of ten sentences in the 

unscrambling task. The task was adapted for the neutral condition by replacing the original 

five target words with cognitively equivalent, furniture-related words in the neutral condition.  

Modified Stroop Paradigm (Manipulation Check): In a traditional Stroop task, 

participants are asked to say the colours in which colour names are written, as quickly as 

possible, and without reading the written word. For example, if the word "RED" is printed in 

yellow, a participant should say "YELLOW". When the colour name and the colour of the 

word are incongruent, cognitive interference occurs, and the task should take significantly 

longer. That is, colour identification latencies are longer when the colour and the colour name 

do not match.  

 The modified Stroop task has been used more recently to test the cognitive activation 

of concepts including concern with justice (Hafer, 2000), pain-related words among sufferers 

of chronic pain (Roelofs, Peters, Zeegers & Vlaeyen, 2002) and to discern the cognitive 
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organisation of specific expectancies (Kramer & Goldman, 2003). The task is most prominent 

in the mental health literature, specifically to discern the cognitive salience of depression and 

anxiety-related words (Epp, Dobson, Dozois & Frewen, 2013; a meta-analysis of the Stroop 

task in depression). In these tasks, the colour identification latency is no longer calculated for 

congruent versus incongruent colour pairs, but for colour naming latency in cognitively 

salient (or primed) versus less salient (or neutral) words. The underlying theory remains the 

same as in the original task. Naming latency should be higher for those words which are most 

cognitively salient for the participant at the time of testing, or for those words which defy 

expectancy. Difficulty occurs in naming only the colour of the word, given that the word 

meaning is cognitively distracting, and more likely to cause a significant delay in colour 

identification. Although the modified Stroop task has not been used previously within the 

scientific religiosity literature, the principle is transferrable.   

In the current experiment, the modified Stroop paradigm was used as a manipulation 

check for the implicit priming technique (excluded from the analysis). The purpose of the 

sentence task was to temporarily increase cognitive activation of religious concepts. 

However, given the implicit nature of the prime, its effect cannot be assumed and is not easily 

measurable. A significant colour identification latency in primed words compared to neutral 

words would provide evidence for the successful cognitive activation of the target concept. 

The set of religious words used for the Stroop manipulation check is different to those used 

for the sentence task. This is to ensure that any latency effects are due to the cognitive 

salience of the concept in general terms, and not simply memory for words in the initial task. 

The order of words displayed in the Stroop task was randomised using Direct RT in order to 

combat order and practice effects across participants. 
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APPENDIX H. Sentence unscrambling task (Shariff & Norenzayan, 2007) 

Note: the five target sentences in the control (furniture) condition were created as a 

comparable control for the purposes of the current study – they are not quotes from the 2007 

paper. 

Please complete the following verbal fluency task. Do your best to complete every item. 

Unscramble the following groups of words to make a four-word phrase or sentence by dropping the 

irrelevant word.  For example,  

 

high winds the flies plane   -->   the plane flies high  

Religious Primes  

1. felt she eradicate spirit the _____________________________ 

2. dessert divine was fork the _____________________________ 

3. appreciated presence was imagine her _____________________________ 

4. more paper it once do _____________________________ 

5. send I over it mailed _____________________________ 

6. evil thanks give God to _____________________________ 

7. yesterday it finished track he _____________________________ 

8. sacred was book refer the _____________________________ 

9. reveal the future simple prophets _____________________________ 

10. prepared somewhat I was retired _____________________________ 

 

Control Primes (furniture) 

1. was sit couch comfortable the_____________________________ 

2. table goes the used they_____________________________ 

3. appreciated presence was imagine her _____________________________ 

4. more paper it once do _____________________________ 

5. send I over it mailed _____________________________ 

6. was broken today chair the_____________________________ 

7. yesterday it finished track he _____________________________ 

8. with the made bed she_____________________________ 

9. drawers opened he the soft_____________________________ 

10. prepared somewhat I was retired ____________________________ 
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APPENDIX I: Modified Stroop paradigm (manipulation check) 

 

Religion words 

holy 

religion 

faith 

pray 

miracle 

warmer 

tall 

aeroplane 

chess 

kitten 

 

Control words 

lounge 

desk 

seat 

stool 

cupboard 

warmer 

tall 

aeroplane 

chess 

kitten 

 

 

 


