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Abstract 

Psychological and neuroscientific research has traditionally prioritized internal validity and 

experimental control, often at the expense of ecological and external validity. This imbalance 

has produced models of moral cognition that may not reflect how moral decisions unfold in 

real-world, socially embedded contexts. In this perspective paper, we argue that the lack of 

attention to ecological and external validity limits the generalizability and relevance of 

findings—particularly in moral psychology, where decisions are deeply shaped by cultural and 

interpersonal dynamics. We highlight how variables such as social influence, environments and 

populations are regularly overlooked when moral cognition is studied in traditional settings, 

constraining our understanding of the factors influencing (im)moral behavior. Based on recent 

proof-of-concept studies, we propose actionable solutions to integrate naturalistic environments 

and diverse populations without sacrificing methodological rigor, calling for a more balanced 

approach to validity that better captures human moral behavior in its full complexity. We also 

propose a self-reflection table that researchers from all fields can use to openly reflect on the 

external and ecological validity of their experimental paradigms. 
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Rethinking Human Morality in Real-Life Social Contexts 

Stanley Milgram’s experimental approach to obedience is probably the most 

(in)famous study in the field of moral cognition and helps to illustrate the risks of building 

sweeping theories based on a single experimental setup. Many can recall its most striking 

finding: 65% of participants delivered the maximum 450-volt shock to the victim, and this 

result has been cited many times to explain participation in mass-atrocities (Blass, 2002; 

Staub, 2014). Yet numerous lesser-known variants of the experiment revealed dramatic shifts 

in obedience depending on situational factors—such as the location of the study, the 

proximity to the victim, or the status of the experimenter (Milgram, 1974). A televised 

replication further highlighted the importance of the authority figure's presence: 81% of 

participants delivered the final shock when the authority (a TV presenter) was present, while 

obedience dropped to 25% when they left the stage (the Game of Death, France Television, 

2010). But the presence of authority does not seem to be the sole factor influencing 

disobedience. For instance, among those who refused to obey in the TV show, many cited 

personal values and experiences—compassion, opposition to Nazism or totalitarian regimes, 

and the belief that continuing the game went against their nature. This is consistent with a 

recent study with former genocide perpetrators tested in Rwanda who frequently resisted 

immoral orders, explaining that their past experiences with obedience made them unwilling to 

inflict further harm (Seyll et al., 2025). These examples demonstrate that no single 

experimental context can fully capture the complexity of human behavior, as both situational 

and dispositional factors also shape decision-making. For instance, the agentic state theory 

developed by Milgram to explain obedience has been criticized by some authors, as they 

argue it cannot explain the variability observed across different experimental variants (Haslam 

et al., 2015, 2017). It is widely accepted that human beings are inherently social, with our 

development and survival deeply intertwined with our interactions with others. Yet, most 
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studies have sought to understand human moral cognition and behavior in isolated settings, 

using artificial stimuli and controlled environments that constrain the expression of our social 

nature within the confines of a laboratory. Furthermore, the vast majority of studies have been 

conducted on convenience samples from western countries with homogeneous profiles 

(Arnett, 2016). The main issue is that nearly all current models in moral cognition - and in the 

whole field of psychology and neuroscience - have only been validated using studies that fit 

this description. 

Two main questions, based on these limitations, help illustrate better the core of the 

problem. First, do the models and theories we construct truly reflect human functioning, or are 

they merely artifacts shaped by specific experimental conditions? And second, are our results 

and interpretations generalizable across different settings, time periods, and/or populations? 

The first question has been debated since the early years of experimental psychology 

(Brunswik, 1949; Barker, 1968) and is known as the “real-world or the lab”- dilemma 

(Hammond & Stewart, 2001). It concerns how well a study mirrors real-life situations and has 

been closely linked to the notion of ecological validity, which suggests that greater 

naturalism—of tasks, stimuli, research context, and other factors (Holleman et al., 2020)—

brings researchers closer to studying “real” cognition. Some scholars argue that there is an 

inherent tradeoff between ecological validity and experimental control: the greater the 

ecological validity of a task, the lower its experimental control (Fan et al., 2021). Critically—

and perhaps due to the many challenges of incorporating naturalness into an experimental 

context—much of the existing literature has prioritized experimental control over ecological 

approaches. As a consequence, this has significantly limited the extent to which psychological 

and neuroscientific theories accurately reflect human moral behavior in its natural, interactive, 

and socially embedded context.  
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The second question pertains to the concept of external validity, which refers to the 

generalizability of findings beyond controlled research settings and homogeneous 

convenience samples (Campbell, 1957). Despite its importance, external validity has 

historically been less frequently prioritized in psychology and neuroscience compared to 

internal validity (Tebes, 2000), which has largely contributed to the ongoing “generalizability 

crisis” (Vazire et al., 2022; Yarkoni, 2022; Simons et al., 2017). One key reason for this is 

that practical and methodological constraints make external validity difficult to achieve. For 

instance, real-world environments (as opposed to laboratory settings) introduce uncontrolled 

variables, and traditional neuroscientific techniques were originally designed to capture brain 

activity under highly controlled conditions. Additionally, the ease of recruiting university 

students has led to a dominant reliance on this homogeneous sample, primarily from so-called 

WEIRD (Western, Educated, Industrialized, Rich, and Democratic) populations (Henrich et 

al., 2010). This reliance has reinforced a narrow, internally valid approach while neglecting 

external validity. 

Ecological validity and external validity have sometimes been used interchangeably 

(Berkowitz & Donnerstein, 1982; Holleman et al., 2020), and although they are indeed 

distinct concepts, both aim to achieve a common goal: enhancing the naturalism of studies 

and ensuring that the theories that emerge hold across various contexts and populations. Some 

initiatives have recently emerged to address the issues associated with the lack of external 

validity. For instance, some journals now require constraints on generalizability statements 

regarding the population studied to ensure that researchers accurately reflect on the external 

validity of their paradigms (Simons et al., 2017). Nevertheless, this requirement often fails to 

consider some key aspects of ecological validity, such as the naturalism of stimuli, research 

environments, participants' movements, and social interactions—crucial elements that 

complement an externally valid approach. Currently, there remains a strong favoritism toward 



6 
 

6 

internal validity and a predominant focus on homogeneous populations in the literature. 

However, with recent methodological advancements and increased access to diverse 

populations, we argue that the trade-off between experimental control and an ecologically and 

externally valid approach is not as rigid as previously assumed (Fan et al., 2021). 

In this perspective paper, we argue that social variables—often overlooked in moral 

psychology—are essential for developing more nuanced, ecologically valid models of 

(im)moral behavior. We focus on the field of moral cognition to provide a theoretical 

framework for our argument, although the broader issues of ecological and external validity 

should be considered across all fields of psychology and neuroscience. We focus on moral 

cognition because the lack of ecological and external validity in this domain may hinder our 

ability to obtain a reliable proxy for a “true” and culturally-sensitive moral response. Moral 

decisions often occur in dynamic, emotionally charged, and uncertain environments, which 

are difficult to replicate in controlled experiments. The role of social context has often been 

overlooked, despite the fact that moral decisions never occur in a social vacuum. The 

motivations to engage in morally right or wrong behaviors are always related to human social 

life. There is therefore a critical need to articulate the moral findings obtained in “cold,” 

individual contexts, with the complexity of the “hot” social world, particularly in relation to 

well-known mechanisms such as conformity, social influence, or self- and other-perceptions 

(e.g., Van Bavel et al., 2015). Additionally, moral reasoning and values differ across cultures 

(Graham et al., 2016), yet most studies assume a universal moral framework based on 

Western participants, limiting generalizability. First, we present the main theories of moral 

cognition and examine the challenges posed by the lack of ecological and external validity. 

Then, we propose actionable solutions to address these issues without compromising 

experimental control. Specifically, we review various proof-of-concept studies that have 

extended laboratory paradigms to real-life social contexts by incorporating more naturalistic 
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environments and stimuli, including underrepresented populations and large-scale 

international consortia. These approaches are, of course, relevant beyond the field of moral 

cognition—not only for researchers employing neuroscientific methods but also for those 

using other methodologies—and can be adapted to various research fields. 

Current Theories In Moral Cognition: Do They Hold Up In The Real World? 

The different complexities and issues leading to a lack of external validity in the current 

theories and models of moral cognition 

Since 2001, the field of moral cognition has been largely shaped by the Dual-Process 

Model (DPM, Greene et al., 2004, 2008; Greene & Haidt, 2002), which posits that moral 

reasoning results from the interaction of two distinct systems: affective and cognitive 

processes (see Box 1). Similar to the Social Intuitionist Model (Haidt, 2001), the DPM 

emphasizes the role of affective processes, which had long been neglected in earlier models of 

moral cognition (e.g., Kohlberg, 1969; Turiel, 1983) that prioritized moral reasoning as a 

precursor to moral judgment (see Box 1). The DPM was initially supported by Greene and 

colleagues’ (2001) fMRI study on moral dilemmas, which compared responses to "personal" 

and "impersonal" dilemmas (see Box 2). Their findings showed that resolving sacrificial 

dilemmas involved brain regions associated with both deliberative, controlled processes and 

emotional processing. In impersonal dilemmas—which involve indirect physical harm—

participants showed higher rates of utilitarian responses, associated with deliberative 

reasoning and increased activation in frontal regions such as the medial prefrontal cortex 

(mPFC) and dorsolateral prefrontal cortex (DLPFC). In contrast, personal dilemmas elicited 

faster deontological responses linked to intuitive and automatic processes, engaging prefrontal 

and limbic regions, including the ventromedial prefrontal cortex (vmPFC) and anterior 

cingulate cortex (ACC).  
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However, the DPM has received multiple criticisms over the years, particularly 

concerning its accuracy and specificity (Guglielmo, 2015). Notably, further analysis of the 

data supporting the personal/impersonal distinction revealed that the effects reported in 

Greene et al. (2001) were driven by idiosyncratic item characteristics, which represented only 

a small subset of stimuli in the dilemmas set. McGuire et al. (2009) indeed found that the 

observed interaction between dilemma type and response type was not due to generally longer 

reaction times for “appropriate” responses in personal dilemmas, as initially proposed. Rather, 

the effect was driven by unusually fast “inappropriate” responses in a small number of 

impersonal dilemmas, suggesting that the original findings may have been influenced by item-

level artifacts. Additionally, although the DPM is supported by a large body of evidence, most 

of the data have been collected from WEIRD (Western, Educated, Industrialized, Rich, and 

Democratic) populations or large-scale industrialized societies. For example, Greene et al. 

(2001) included only 18 participants, all undergraduates; their subsequent studies included 41 

and 82 Princeton undergraduates (Greene et al., 2004) and later studies used Amazon 

Mechanical Turk workers and Harvard students (Paxton et al., 2012). These narrow samples 

raise concerns about the generalizability of the findings.  

Other models of moral judgment—also known as information-processing models 

(Guglielmo, 2015)—emphasize how individual moral judgement is shaped by the information 

available at the time of appraising a moral transgression. This includes the agent’s degree of 

volition, responsibility, and intentionality (Shaver, 1985), the consequences of the 

transgression that may influence punishment (Cushman, 2008), and the causal relationship 

between the agent and the victim that informs harm perception (Schein & Gray, 2018). A 

distinct framework, the CNI model—positioned at the intersection of philosophy and 

psychology—proposes that deontological and utilitarian choices should be evaluated along 

three independent dimensions: sensitivity to consequences, sensitivity to moral norms, and a 
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general preference for action versus inaction (Dale & Gawronski, 2023; Gawronski et al., 

2017). This model challenges the normative claim that utilitarian judgments would be more 

reliable and potentially "morally superior."  

While these theoretical contributions offer significant insights into third-party moral 

reasoning and individual’s moral intentions, we argue they are less effective in predicting 

first-person moral decisions. This limitation arises, first, because the supporting data are 

largely derived from experiments using text-based scenarios—such as moral dilemmas and 

vignettes—which raises questions about their ecological validity and applicability to real-life 

moral decision-making. Second, the effects are typically observed in isolated testing 

environments, either in laboratories or online, with limited attention paid to the influence of 

peers, social conformity, and social dynamics on moral judgments. Overall, these models are 

task-dependent and differ from theories explaining moral behavior in other experimental 

contexts, such as obedience (e.g., the agentic state theory, Milgram, 1974) or the engaged 

followership theory (Haslam et al., 2015), and conformism (e.g., Social Impact Theory, 

Latané, 1981) (see Box 1). To date, no single model fully accounts for moral cognition and 

behavior, though existing ones share common limitations regarding both external and 

ecological validity. In the following sections, we expand on these issues by connecting 

research in the moral domain to existing work in psychology and neuroscience. 
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Box 1. Overview of the dominant models of moral behavior 

Dual-process model (Greene et al., 2002; 2004; 2007) 
This model emphasizes the roles of both affective and cognitive processes during moral judgment. 
The recruitment of distinct brain areas depends on the nature of the dilemma: People endorse 
utilitarian responses if the emotional response is low, as observed in impersonal dilemmas (trolley-
type) and endorse deontological responses if the emotional response is high, as observed in personal 
dilemmas (footbridge-type). 

Social intuitionist model (Haidt, 2001)  
This model stresses the role of emotions, assuming that moral judgements are explained by automatic 
affective reactions (qualified as intuitions), that precede moral reasoning, incorporating social 
intuitions about events and people (i.e., others evaluations, maintenance of a positive self-image).  

Causal-Intentional model (Cushman, 2008) 
This model, outcome-oriented, stresses the importance of causality and intentionality factors in moral 
judgement. It posits that mental states such as beliefs and desires, drive harmful intentions of actions, 
that in turn are sanctioned by wrongness judgements. In contrast, consequences and causes of one’s 
agent’s action are apprehended by blame and punishment. Additionally, empirical evidence suggests 
blame is both a function of mental states (intention) and actual consequences (incidence of harm). 

 
CNI model (Gawronski et al., 2017)  
This mathematical model quantifies three determinants based on responses to moral dilemmas : 
sensitivity to consequences (C), sensitivity to norms (N), and general preference for inaction versus 
action (I).  Utilitarian and deontological judgments are measured in an independent manner. This 
model has been shown to be sensitive to inter-individual differences on scales of empathy, 
psychopathy and need for cognition (Körner, Deutsch & Gawronski, 2020). 
 

Theory of Dyadic Morality (Schein & Gray, 2018) 
This model posits that moral judgments are shaped by causal inferences about the mental states of a 
dyadic structure involving the perpetrator (agent causing damage) and the victim (vulnerable patient). 
Three core components are necessary to attribute moral responsibility: (1) an intentional agent, (2) a 
suffering victim, and (3) a clear causal association between the two. The TDM also challenges the 
idea of "harmless wrong" by proposing that actions labeled as victimless are still intuitively processed 
as harmful. 

Agentic State Theory (Milgram, 1974)  
This theory proposes that individuals shift into an "agentic state" when they perceive themselves as 
acting on behalf of an authority figure. In this state, they suspend personal responsibility for their 
actions, viewing themselves as mere instruments executing orders. Following Milgram, this 
psychological shift enables ordinary people to carry out harmful acts they would normally resist. 

Engaged Followership Theory (Haslam & Reicher, 2017) 
Rather than obeying blindly, this theory suggests people comply with authority because they identify 
with the authority’s goals and believe in the legitimacy of the cause. Harmful actions arise not from 
passive obedience, but from active commitment to what is perceived as a meaningful collective 
mission. 
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Social Impact Theory (Latané, 1981) 
This theory explains conformity as a function of social forces exerted by others. It posits that the 
impact of a group on an individual’s behavior depends on three key factors: the strength of the 
influencing group (how important or authoritative they are), their immediacy (how physically or 
psychologically close they are), and their number (how many people are exerting the influence). 
While conformity generally increases as these factors increase, the theory also posits a diminishing 
effect—each additional person adds less influence than the one before. This model highlights how 
social influence is not just about group size, but about relational and contextual dynamics. 
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Box 2. Moral judgement terminology 

Sacrificial and hypothetical moral dilemmas vs. real-life dilemmas 

Sacrificial and hypothetical dilemmas are 
scenarios that elicit a moral conflict in 
participants, because they involve a choice 
between two mutually exclusive moral values, 
such as utilitarian or deontological outcomes. 
These scenarios often describe hypothetical 
situations that do not reflect real-life implications 
for participants. 

 
Real-life moral scenarios are instruments that 
allow to elicit real moral behavior on the 
environment, by employing paradigms inducing 
realistic affective reactions and judgements. For 
instance, by using medical electroshocks that 
induce real-pain to confederates or participants, it 
is possible to measure first- (or third party) 
responses to harm. 
 

Personal vs. Impersonal dilemmas 
 
Personal dilemmas, also referred to as 
‘Incidental’ dilemmas (Lotto et al., 2014), are 
scenarios in which the death of one person is a 
foreseen but unintended consequence of the 
action aimed at saving more people, like in the 
Trolley dilemma. They usually involve indirect 
physical harm. 

 

 
Impersonal dilemmas, also referred to as 
‘Instrumental’ dilemmas (Lotto et al., 2014), are 
scenarios in which the death of one person is a 
means to save more people, like in the Footbridge 
dilemma. They involve direct physical harm.

 
Utilitarian vs. Deontological Judgements 

Utilitarian (consequentialist) judgements refer to 
responses that maximize resources for the 
greater good (e.g., lives, money). It focuses on 
the outcomes and consequences of the moral 
action, maximizing benefits and minimizing 
costs.  

 
Deontological judgements refer to axiomatic 
rejection of harm, following ethical universal 
social rules such as the obligation of not killing, 
‘thou shalt not kill’. It absolutely prohibits 
causing harm of any kind, whatever the 
consequences of the moral action. 
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“No person is an island” - The lack of social interactions  

The adage "No person is an island" serves as a crucial reminder that human cognition 

and behavior cannot be fully understood in isolation. Yet, much of psychology and 

neuroscience continues to focus on individuals as though their thoughts, decisions, or emotions 

exist independently of social contexts. Traditional experimental paradigms have largely 

prioritized controlled environments where participants complete tasks alone, minimizing 

external influences to ensure internal validity (e.g., Kahneman & Tversky, 1979; Miller, 1969). 

While this approach has yielded critical insights into various processes, it does not fully capture 

the complexities of human behavior, which is inherently shaped by social interactions 

(Baumeister & Leary, 2017; Schilbach et al., 2013), even the most basic (and unconscious) ones 

with the experimenter (Doyen et al., 2012). Numerous studies have shown that our behaviors, 

decisions, and cognition are influenced by others—ranging from simple actions, such as 

adjusting our food choices based on social influence (Higgs, 2015), to more complex decisions, 

like financial investments shaped by peer recommendations and market trends (Zheng et al., 

2021), and even to extreme cases, such as joining violent movements (Mironko 2004). 

 There are various ways in which we interact with others or are influenced by them, 

ranging from basic social interactions to joint actions aimed at achieving a common goal, and 

extending to different forms of social influence, such as peer presence, conformity, compliance, 

and obedience (Tricoche & Caspar, 2024). Social interactions refer to reciprocal exchanges 

between two or more individuals that shape their behaviors, emotions, and cognitions. These 

interactions can be direct (e.g., face-to-face conversations, cooperative tasks) or indirect (e.g., 

engaging in online discussions). A specific subset of social interactions, joint actions, occur 

when two or more individuals coordinate their behaviors to achieve a shared goal (Sebanz, 

Bekkering, & Knoblich, 2006). Examples include playing music in an ensemble, carrying 

furniture together, or passing a ball in a team sport. Social influence refers to the ways in which 
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individuals' thoughts, feelings, and behaviors are affected by the real or imagined presence of 

others (Cialdini & Goldstein, 2004). The literature has mostly described three main forms of 

social influence, that are conformity, compliance and obedience to authority. Conformity occurs 

when individuals adjust their behaviors, attitudes, or beliefs to align with group norms (Asch, 

1951). This can be informational, where people conform because they believe the group has 

accurate knowledge, or normative, where they conform to fit in and avoid rejection (Toelch & 

Dolan, 2015). Obedience, in contrast, involves following direct orders from an authority figure      

and is often driven by perceived legitimacy and power (Milgram, 1963). Unlike conformity, 

which is influenced by peer dynamics, obedience relies on an explicit command from someone 

in a position of authority. Compliance, on the other hand, refers to changing one’s behavior in 

response to a direct request from another person or group, even when authority is not involved 

(Cialdini, 2001). Social presence has also been considered as a form of social influence, even 

though its influence would be more discreet (Tricoche & Caspar, 2024). It has notably been 

shown that the mere presence of others can affect performance and behavior, a phenomenon 

known as the social facilitation effect (Zajonc, 1965). For example, people may perform better 

on simple tasks but worse on complex tasks when others are watching (Uziel, 2007). 

The consideration of others' presence or our interactions with them has been referred to 

as a second-person approach in the literature (Schilbach et al., 2013). This approach involves 

studying behaviors, decisions, or brain mechanisms during real-time, interactive social 

experiences rather than observing individuals in isolation (Redcay & Schilbach, 2019). Unlike 

traditional first-person approaches (i.e., the experience of mental states in first-person 

perspective) or third-person approaches (i.e., the passive observation of others), second-person 

approaches examine reciprocal, dynamic social interactions where two or more individuals 

actively engage with each other (Hari et al., 2015; Northoff & Heinzel, 2006). These various 

forms of social interactions have rarely been considered in the development of models of moral 
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cognition, where most participants must make decisions alone in front of a computer screen. 

Yet, numerous studies on social interactions and influence have demonstrated that our 

interactions with others can shape behavior (Milgram, 1974; Asch, 1951) and even modifies 

the brain’s response (Caspar et al., 2016; Beyer et al., 2017; Caspar, Rovai et al., 2025; see 

Tricoche & Caspar, 2024, for a review).  

The lack of representativeness of the populations 

A persistent challenge in psychology and neuroscience is the overreliance on WEIRD 

(Western, Educated, Industrialized, Rich, and Democratic) populations (Arnett, 2016), which 

significantly limits the generalizability of research findings. A recent study by Thalmayer et al. 

(2021) showed that, despite some progress, 89% of the world’s population remains 

underrepresented in psychological research. Focusing solely on these so-called WEIRD 

populations, which constitute only 12% of the global population (Henrich et al., 2010), severely 

restricts our ability to determine whether a given psychological phenomenon is universal or 

culture specific. This issue is further compounded by the widespread reliance on convenience 

samples, such as university students, who represent only a narrow segment of human experience 

and cognition. Consequently, the current models developed in moral psychology (see Box 1)—

as well as psychological and neuroscientific theories more broadly—may be “generalizable” 

only to a small portion of the world’s population. 

Yet, numerous studies have demonstrated significant cultural differences across various 

domains of human behavior and cognition, including visual processing, motivation, self- and 

social perceptions, or arithmetic processing (see reviews and meta-analyses by Ames & Fiske, 

2010; Falk et al., 2013; Han & Ma, 2014; Kim & Sasaki, 2014). In the field of moral cognition, 

it is well-established that moral concepts and their development vary across cultures, shaped by 

distinct social systems and values (Bentahila et al., 2021), which may lead to a re-assessment 

of the generalizability of existing theories. Additionally, limiting research to homogeneous 
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samples prevents us from understanding how individuals with diverse life experiences and 

environmental backgrounds may refine our understanding of human cognition and their models 

(e.g., Pechtel & Pizzagalli, 2011; Malti & Latzko, 2010). For instance, Milgram’s famous 

obedience studies have largely been used to explain participation in genocides (Blass, 2002; 

Staub, 2014). However, these studies never included individuals who had actually participated 

in a genocide, leaving an important gap in understanding whether Milgram’s theory (Milgram, 

1974)—or subsequent theories (e.g., Haslam et al., 2015) —would hold true for individuals 

with such life experiences. Notably, recent experiments on resistance to immoral orders showed 

that former genocide perpetrators recruited in Rwanda displayed a high rate of resistance (Seyll 

et al., 2025), whereas younger individuals born after the genocide almost never disobeyed 

(Caspar, Gishoma, et al., 2022), revealing how dispositional factors can influence the results.      

Increasing population diversity in research is thus a critical step to develop more 

accurate models of moral cognition —and, more broadly, most existing models of human 

cognition.  

The problem of unnatural stimuli and environments 

The question of the naturalness of stimuli from various modalities presented to 

participants has been extensively debated in the literature (Hamilton & Huth, 2018; Fan et al., 

2021). For visual stimuli, static stimuli represent the most basic level of naturalness and are 

often considered simplistic, not fully effective, and incapable of conveying realistic 

information. Fan and colleagues (2021) describe five levels of naturalness, ranging from static 

images (e.g., a static face without contextual background—level 1) to dynamic images (e.g., 

video playback—level 2), real-time videos (level 3), real-life social stimuli in laboratory 

environments (level 4), and real-life social stimuli in real-world environments (level 5). 

Importantly, these authors note that despite being the least natural, static visual stimuli remain 

the most commonly used in psychology and neuroscience, even though the naturalism of the 
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stimuli presented influences various brain’s responses. The problem of unnatural stimuli has 

also been noted in the auditory modality and in psycholinguistics, whereas the most common 

methods for studying how the brain processes speech or understands language rely on isolated 

words or simple sentences, overlooking the richness of the human language (Hamilton & Huth, 

2018). In studies relying on sacrificial moral dilemmas (see Box 2), scenarios were originally 

presented on paper or displayed on a screen, without providing any natural context (see 

Christensen & Gomila, 2012, for a review). For this reason, the use of hypothetical and 

sacrificial dilemmas has been criticized as such dilemmas suffer from poor external validity. In 

many cases, the scenarios are not adapted to conduct empirical behavioral science, as they can 

be seen as amusing, absurd and unrealistic by participants, entailing an increased risk of not 

engaging the same psychological processes as other moral situations (Bauman et al., 2014; 

Kahane et al., 2018).  

The question of the environment can be approached from the perspective of both 

external validity and ecological validity. From an ecological validity standpoint, the key 

concern is whether the environment meaningfully recreates real-life contexts and whether 

participants interact with it in a naturalistic manner. Traditional neuroscience and psychology 

studies typically take place in laboratory settings, where participants are required to remain 

seated in front of a computer screen in a lab or lay still in a scanner, limiting real-world 

movements (Reis et al., 2014; Stangl et al., 2023). However, there are a growing number of 

studies showing that various brain states differ during movement compared to remaining seated 

(Ladouce et al., 2017; Aghajan et al., 2017; Bohbot et al., 2017; Richer et al., 2024).  

In addition, and in complement to the question of naturalistic movements, prominent 

research also suggests that moral behaviors may change depending on whether individuals 

respond in a laboratory setting or a natural environment. From an external validity perspective, 

the question is whether a study’s lab setting allows results to be generalized to real-world 
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situations and whether findings would replicate across different environments. The study of 

Milgram has for instance famously shown different results on moral behaviors depending on 

the location where his study was conducted (Milgram, 1974). Classically, conducting research 

in naturalistic and/or various environments has been argued to pose several challenges, 

particularly regarding the use of neuroscience equipment. However, with the increasing 

portability of neuroimaging methods, researchers can now conduct studies in real-world 

settings outside academic institutions. This shift not only enhances the external validity of 

studied phenomena but also increases sample diversity (Caspar, 2024), thereby improving the 

generalizability of findings. These mobile techniques were described as next-generation 

neuroscientific technologies (Lau-Zhu et al., 2019). Despite their many advantages, studies 

conducted in real-world environments remain relatively scarce and are still the exception rather 

than the norm in the scientific literature.  

How To Enhance External And Ecological Validity? Experimental Approaches And 

Proof-Of-Concept Studies 

Following the above-mentioned limitations, in this section, we review proof-of-concept studies 

that demonstrate the feasibility of enhancing ecological and external validity in psychology and 

neuroscience research, with a focus on moral cognition. We focus on five main elements: (1) 

testing individuals during various forms of social interactions, (2) increasing the diversity of 

the population, (3) using more natural stimuli, (4) conducting studies in (various) real-life 

environments, and (5) allowing participants to make real movements and assume a natural 

physical position. 

No single element is inherently more important than the others in enhancing the 

external and ecological validity of an experimental task; rather, a combination of these 

elements contributes to strengthening the validity of the theories derived from empirical 

research. For instance, some of the proof-of-concept studies we review in the following 
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sections have successfully integrated various methodological and conceptual advancements, 

with or without the use of neuroscience equipment, and are therefore discussed across 

different sections. At the end of the paper, we propose a self-reflection table that encourages 

researchers to examine both the ecological and external validity of their experiments, 

following these five main categories.  

“Every person is a society” - Integrating and controlling for social presence and 

interactions 

Past research on moral judgement has predominantly focused on individuals’ 

preferences measured in isolated settings, overlooking real-life social dynamics. However, 

people’s moral judgements are inherently social, being influenced by norms, politics, 

religious beliefs (Graham et al., 2009, 2011) and more largely, by others. In a literature 

review encompassing over 70 years of moral psychology research (n = 419 studies), Ellemers 

et al. (2019) questioned whether social influences were adequately considered. Although 

some studies incorporated social variables through correlational designs or artificial scenarios, 

only a small proportion directly examined the impact of norm specificity (7%) and group 

identity (less than 1%) on moral cognition. This suggests that the socially shared nature of 

moral guidelines remains largely underexplored in the moral psychology literature. There is 

therefore a critical need to measure and control for moral appraisals and behaviors occurring 

in social contexts. For instance, famous psychological effects have been shown to diminish 

when reduced to the mere presence of an experimenter and their expectations (Doyen et al., 

2012). One solution, derived from social psychology, is to control for social presence and 

audience effects during ongoing experimental tasks. 

Seminal work in psychology has demonstrated that being observed by others can 

influence an individual’s task performance (Allport, 1924; Triplett, 1898; Zajonc, 1965). In 

Triplett's pioneering experiment (1898), cyclists rode faster in the presence of a counterpart 
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than when alone, providing the first evidence of the social facilitation effect. Consistent with 

this, numerous studies have shown that the mere presence of others can enhance individual 

performance through social encouragement or social comparison processes (see Guerin, 2010, 

for a review). Social presence also has significant effects on cognitive functioning, either 

impairing or facilitating performance on tasks that involve attentional and cognitive control 

processes (Belletier, Normand, & Huguet, 2019), such as working memory (Belletier et al., 

2015; Belletier, Normand, Camos, et al., 2019), cognitive control (Sharma et al., 2010), and 

early-acquired skills like numerosity and phonological comparison (Tricoche et al., 2023). 

This is particularly relevant given that the dominant dual-process model of moral judgment 

emphasizes the roles of cognitive control and attentional resources in shaping moral 

preferences (Greene et al., 2002, 2004). We therefore argue that the effects of social presence 

are likely to extend to higher-order processes, such as moral decision-making and moral 

reasoning. 

In addition to its effects on behavior, social presence influences brain functioning. The 

mere presence of an outgroup member is sometimes sufficient to affect basic neural 

reinforcement learning signals, particularly in response to feedback signals such as rewards 

and errors. In outcome evaluation tasks for instance, social presence effects have been 

reported on feedback monitoring (Hobson & Inzlicht, 2016) when an outgroup member was 

observing participants’ ongoing task, while a diminution in feedback-related negativity (FRN) 

activity was observed, in comparison to ingroup member presence context. FRN amplitudes 

were also reported to be augmented on error feedback trials when participants were observed 

by two strangers (Huang & Yu, 2018) or a passive audience (Tian et al., 2015). It is important 

to note that several studies have reported no effect of social presence on moral judgement, 

although related brain activity appears to be affected, as revealed by EEG and fMRI data 

(Chen et al., 2020; Hobson & Inzlicht, 2016; Huang & Yu, 2018; Tian et al., 2015). These 
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findings therefore support the use of pairing systems to assess both behavioral and 

neurophysiological responses. 

Regarding generalizability, social presence effects - while not on moral behaviors - 

have also been observed in non-human primates. Studies have shown that the mere presence 

of a dominant conspecific can alter cognitive control performance in baboons (e.g., Huguet et 

al., 2014). Research conducted with rhesus monkeys (Demolliens et al., 2017) also showed 

that passive presence of a conspecific facilitated performance on a visuomotor task. More 

importantly, this work suggested the existence of 'social neurons', localised in prefrontal 

regions, that were preferentially active under social presence in contrast to 'asocial neurons' 

populations, that were discovered to be active under social isolation. Taken together, these 

studies suggest that the presence of conspecifics induces distinct neural activity in monkeys, 

highlighting the need to consider social context in human research. Given the close 

phylogenetic relationship between humans and monkeys, as well as the shared fundamental 

cognitive mechanisms (e.g., Fagot et al., 2019), incorporating social context is essential for a 

more comprehensive understanding of human (moral) cognition and behavior. In primatology 

and ethology, advancements in research methodologies and construction of research centers 

dedicated to the study of behavior in real-life environments have enabled animals to 

participate in experiments individually, while remaining socially connected to their group 

(Cronin et al., 2017; Fagot & Bonté, 2010; Testard et al., 2021). The reasons why such social 

settings are not largely generalized to the study of human cognition remain unclear, as 

feasibility is no longer a challenge due to large advances made in the field of social 

neurosciences to measure and control real-life brain dynamics. 

To the best of our knowledge, only a limited number of studies have experimentally 

manipulated social contexts – albeit indirectly - by using artificial scenarios or paradigms to 

measure moral cognition. The tipping point here seems to be the direct or indirect nature of 



22 
 

22 

the social context, since distinct effects are reported in the literature, depending on the realism 

of the experimental manipulation. For instance, Bostyn and Roets (2017) investigated the 

effect of induced conformity pressures on responses to moral dilemmas. They observed that 

individuals were more likely to conform to deontological judgements when exposed to a 

majority of deontological opinions, but this was not the case when exposed to utilitarian-

consequentialist judgements (see Box 2). This research indicates that participants were prone 

to conform themselves in a selective manner, favoring deontological to utilitarian opinions, 

possibly to avoid a morally aversive self-image and possible concerns about mutualistic 

partner choice preferences. Accordingly, other studies have shown people tend to prefer and 

trust moral agents who reject harm as close social partners (Everett et al., 2016; Lee et al., 

2018). Similarly, a series of studies by Lucas and Livingston (2014) showed that social 

motivations impacted individuals’ moral judgement. The authors manipulated social 

connectedness by placing participants physically together (Studies 1-2) or asking them to 

think about close or distant others (Study 3), then asked them to solve high-conflict moral 

dilemmas. In contrast to Bostyn and Roets (2017), Lucas and Livingston (2014) found 

increased levels of utilitarian responses when participants were feeling socially connected. A 

study by Lee et al. (2018) conducted among Korean undergraduates also showed that when 

observed by the experimenter, participants were more likely to endorse deontological 

responses, even on personal moral dilemmas. For the authors, this is explained by individuals’ 

tendencies to maintain positive image and good self-reputation. This pattern of results 

therefore accentuates the need to conduct moral experiments using naturalistic settings, as 

intentions of actions collected in individual and isolated settings may vary from real-life 

social interactions with peers. 

In brief, social presence can be successfully manipulated in various ways, including 

the presence of a familiar peer, an ingroup or outgroup member, an experimenter, or even an 
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anthropomorphized robot (Spatola et al., 2018), with evidence of effects on behavior and 

brain activity.  

Studying people in interaction is no longer difficult, as recent techniques in 

neuroscience, such as hyperscanning (simultaneous brain recordings from multiple 

participants) and interactive paradigms, allow researchers to explore neural synchrony, social 

coordination and mutual understanding (Schilbach et al., 2013). Unlike traditional methods 

that focus on single-subject recordings, hyperscanning allows researchers to assess 

synchronized neural activity across multiple brains, providing insights into the neural 

dynamics underlying social interactions (F. Babiloni & Astolfi, 2014). Hyperscanning can be 

conducted using various techniques, including functional near-infrared spectroscopy (fNIRS), 

electroencephalography (EEG), magnetoencephalography (MEG), and functional magnetic 

resonance imaging (fMRI) (for a review, see Czeszumski et al., 2020). This approach 

facilitates the study of interpersonal dynamics related to social influence, social interactions, 

social learning, and social presence effects. In this paper, we primarily focus on 

hyperscanning EEG studies, as EEG offers a real-time, dynamic assessment of brain activity, 

is non-invasive, and is highly portable, making it well-suited for naturalistic experimental 

paradigms. 

The “social EEG” (i.e., the use of multiple EEG during naturalistic social interaction) 

has already yielded promising findings in measuring interpersonal synchrony among dyads, 

such as parent-toddler (Norton et al., 2023) and parent-adolescent pairs (Deng et al., 2024). 

Additionally, research has demonstrated its applicability to larger audiences. In the 

educational context, Dikker et al. (2017) investigated school engagement in a classroom 

setting composed of 12 students (see Figure 1), during 11 classes. Their findings showed that 

students’ brain-to-brain group synchrony was predictive of classroom engagement and 

classroom social dynamics. Another study by Nozawa et al. (2019), also reported that 
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preceding physical synchrony positively influenced social bonding between teacher and 

learner. Interestingly, these findings also extended to non-traditional setups such as museum 

visits (Dikker et al., 2021) or live music experiences (Chabin, Gabriel, Comte, & Pazart, 

2022; Chabin, Gabriel, Comte, Haffen, et al., 2022). Because of its high portability and 

reduced costs of use, the social EEG renders possible studies testing non-WEIRD populations. 

In sum, hyperscanning offers new opportunities to precisely record human interactions to 

investigate group social dynamics (Czeszumski et al. 2020).   

No moral principle is universal - Increasing the diversity of the population 

One of the most rapidly evolving approaches in cognitive science is the use of large 

scientific consortia, which facilitate data collection across multiple continents (Moshontz et 

al., 2018). Additionally, digital platforms and online experiments have enabled large-scale, 

cross-cultural data collection (e.g., Doell et al., 2024; Olson et al., 2022). For instance, in the 

field of moral cognition, the trolley dilemma has been tested across 45 countries (Bago et al., 

2022), revealing that some effects, such as the personal force effect (see Box 2), have been 

consistently replicated, while others, such as the interaction between personal force and 

intention, vary across Western, Southern, and Eastern cultural clusters. Similarly, an online 

study examining the moral dilemmas faced by autonomous vehicles collected 40 million 

decisions in ten languages from millions of participants across 233 countries and territories 

(Awad et al., 2018), further demonstrating the influence of cross-cultural factors on moral 

preferences. These large-scale studies thus enable the collection of extremely large sample 

sizes and ensure greater population diversity. More importantly, they allow for the 

identification of processes that are universally shared, culturally specific, or variable across 

populations.  

It is however important to note several limitations associated with these approaches, 

including challenges in ensuring data quality, obtaining ethical approvals, dealing with 



25 
 

25 

unsupervised samples, and maintaining transparency (see Newman et al., 2021, for a review). 

Additionally, field acquisition in offline studies requires the involvement of local research 

teams, which can be difficult to assemble in certain regions due to limited funding to support 

local researchers. Online studies, on the other hand, often target only populations with access 

to smartphones or computers, which remain an unaffordable resource for a significant portion 

of the global population. As a result, large-scale or online studies often neglect certain 

regions, despite some authors claiming they assess the “universality” of their concepts (Bago 

et al., 2022). For example, Africa—particularly its sub-Saharan region—remains significantly 

underrepresented (Awad et al., 2018; Bago et al., 2022; Olson et al. 2022), despite accounting 

for approximately 18.9% of the world’s population.  

Many scholars have addressed this issue of generalizability across cultures. Drawing 

on frameworks such as the collectivist/individualist distinction (Hofstede, 1991) and the 

independent/interdependent self-construal (Markus & Kitayama, 1991), cross-cultural studies 

have compared Western (e.g., U.S.) and Eastern (e.g., Chinese) populations, sometimes 

identifying similarities (e.g., Moore et al., 2011), and often revealing significant differences 

(see Bentahila et al., 2021, for a review on cultural diversity in moral reasoning). While these 

frameworks are interesting for studying this issue, they should be used with caution as 

sociocultural landscapes are constantly evolving.  For example, China is increasingly 

exhibiting a mix of collectivist and individualist traits due to globalization and economic 

development (see Parker et al., 2009). Other studies have also challenged the assumption of 

universal moral principles (Graham et al., 2016; Barrett et al., 2016). Findings related to 

intentionality, moral foundations, or moral argumentation—often considered part of a 

“universal moral grammar”—may instead reflect evolving norms within Western, 

industrialized societies (Bentahila et al., 2021). Local and regional contexts must also be 

considered, as they relate to the beliefs and historical events of the culture. For instance, using 
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participants samples from eight small-scale societies (i.e., hunter-horticulturist, pastoralist, 

rural agricultural), Barrett et al. (2016) showed that interpretations of intentionality and the 

moderating effect of mitigating circumstances in moral transgression scenarios varied 

substantially across societies, affecting the severity of the moral judgement. Such findings 

emphasize the importance of being cautious when proposing “universal rules” for moral 

behavior, as cultural, regional, and societal norms often shape moral judgments in ways that 

diverge from those observed in Western contexts. Several Milgram-like studies were 

conducted in various countries, notably in India (Gupta, 1983), Jordan (Shanab & Yahya, 

1978), and South Africa (Edwards et al., 1969). These studies revealed both variability in 

obedience across countries (e.g., 42.5% in India, 87.5% in South Africa, and 62.5% in Jordan) 

and commonalities in responses within this experimental setup (Blass, 2012). Such cross-

cultural comparisons are essential for more precisely defining a theory of moral behavior. 

Several other studies, whether using neuroscience equipment or not, have also 

demonstrated the feasibility of reaching rare and remote populations, opening the path to a 

wide range of new findings. A well-known example is research conducted by Paul Ekman, 

who investigated the universality of facial expressions and emotions across cultures (Ekman 

& Friesen, 1971). His fieldwork included the Fore tribe in Papua New Guinea, a remote 

society with limited exposure to Western culture. In neuroscience research, notable proof-of-

concept studies with portable fNIRS and EEG have demonstrated a feasible access to 

underrepresented populations, despite various field constraints. For instance in the non-moral 

domain, in a study using portable fNIRS, a team of researchers examined children's reading 

development in a high-risk illiteracy environment in rural Ivory Coast (Jasinka & Guei, 2018). 

Another research team used portable EEGs to study survivors of the Khmer Rouge regime 

and their offspring across various rural villages in Cambodia, investigating the impact of 

genocide-related trauma on neural functioning (Caspar et al., 2025). Some of their results 
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contrasted with those from studies conducted primarily on Western samples. In the field of 

moral cognition, notable examples include EEG studies conducted in rural Rwanda with 

former genocide perpetrators and survivors to examine intergroup biases (Caspar & Pech, 

2023; Pech et al., 2024), as well as studies on genocide rescuers and perpetrators to 

investigate the neural mechanisms of (dis)obedience to immoral orders (Seyll et al., 2025). 

Other studies have tested inmates in prison (Kox & Caspar, 2025) and military privates on 

bases (Caspar et al., 2020) to investigate whether the effects observed in classic convenience 

samples during free and coerced moral decisions (Caspar et al., 2016; 2018) would replicate 

in populations with different daily life experiences. The authors notably observed that the 

sense of agency during free moral decision-making is reduced in individuals whose daily lives 

are marked by restricted autonomy (Caspar, Lo Bue, et al., 2020; Kox & Caspar, 2025). 

Francis et al. (2018) tested the trolley dilemma in a VR version to evaluate if a previously 

observed effect among convenience samples (Francis et al., 2016) would replicate among 

helping professionals (paramedics and fire commanders), two groups with experience in 

saving lives. Notably, they observed that trained professionals reported less regret about their 

moral actions compared to control participants, suggesting that specialized training provides 

post hoc resilience following utilitarian decisions. Decety et al. (2013) also tested incarcerated 

psychopaths from a North American medium-security center, employing a 1.5 Tesla Siemens 

Magnetom Avanto mobile scanner, equipped with multiple head coils (see Figure 1). This 

illustrates remote populations can be reached and eventually, the possible mobility of fMRI 

research. 

Additionally, recruiting experienced populations—such as professionals in care-

oriented careers who frequently encounter ethical dilemmas—is particularly valuable for 

gaining deeper insights into mental states and post hoc rationalizations. Because these 

populations may develop a "rescue personality" (Wagner et al., 2009), adhere to a 
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professional code of conduct, or simply accumulate years of exposure to (im)moral situations, 

expanding participant samples beyond WEIRD populations is essential to get a better 

understanding of the mechanisms underlying moral behavior. Another study compared how 

different forms of social influence—namely obedience, conformity, and compliance—affect 

prosocial behaviors across Rwanda, Belgium, and Cambodia (Pech & Caspar, in press). The 

study found distinct patterns across behavioral, implicit, and neural measures. These studies 

thus successfully included underrepresented and diverse populations, allowing for a better 

assessment of whether the results extend to the broader population. 

These examples, although specific to the researchers' scientific questions, demonstrate 

that reaching more diverse populations is largely possible, with or without the use of 

neuroscience equipment. Importantly, beyond the practical challenges associated with using 

equipment in complex environments, conducting such research must adhere to rigorous 

ethical and human considerations. These include collaborating with local researchers, 

obtaining ethics approval from local institutions, and addressing issues related to cross-border 

data transfer. These aspects are detailed in Caspar (2024) and are also a key focus of the 

TRUST Code (TRUST, 2018), an important resource adopted by various institutions and 

publishers worldwide. The TRUST Code highlights how equitable partnerships between high-

income and lower-income countries can benefit both parties.  

Beyond the lab: Expanding research into natural and diverse environments 

Real-life environments can be reached by various disciplines, but the challenges often 

depend on the equipment and materials required. For instance, Ekman’s study in Papua New 

Guinea was conducted in the late 1960s, long before the widespread use of computers in 

psychological research. He used printed photographs on paper, which were easily 

transportable. While accessing real-life contexts may be relatively straightforward in 

disciplines that rely on simple materials like paper and pens (LoSchiavo & Shatz, 2009), 
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neuroscience faces additional challenges due to the complexity of its equipment (Caspar, 

2024). In this section, we review proof-of-concept studies that have successfully implemented 

complex neuroscience tools in real-world settings, demonstrating that such approaches are 

feasible. By extension, this suggests that research with simpler equipment could also be 

conducted in similar environments. 

Electroencephalography (EEG) is likely the most accessible neuroimaging technique 

for testing in real-life environments. Due to modern compact, wireless, and quick-to-set-up 

systems, EEG is easy to transport and use in real-world settings, enabling flexible data 

collection outside laboratory environments, whether using gel or dry electrodes (see Figure 1). 

In non-moral domains, several proof-of-concept EEG studies include recording participants' 

brain activity while they choose a book from a library shelf (Ladouce et al., 2022), walk 

through an art exhibit in a public museum (Cruz-Garza et al., 2017; Dikker et al., 2021), or 

are in a classroom setting (Davidesco et al., 2021; Dikker et al., 2017; Poulsen et al., 2017). 

EEG has also been used to examine neural synchrony in musical ensembles (Babiloni et al., 

2011), cognitive responses during sports activities (di Fronso et al., 2019), memory effects in 

natural environments using smartphone EEG (Piñeyro Salvidegoitia et al., 2019), and in rural 

Cambodia to assess the impact of the Khmer Rouge genocide on survivors’ neural functioning 

(Caspar et al., 2025).  

In the moral domain, such EEG studies are less common, yet several existing research 

demonstrates their feasibility in examining moral decision-making across diverse 

environments and populations. For instance, in research on obedience and resistance to 

immoral orders, proof-of-concept EEG studies have been conducted on military bases to 

investigate the cognitive mechanisms underlying obedience in soldiers (Caspar et al., 2020) 

inside prisons to examine the effects of incarceration on inmates’ decision-making when 

following free or instructed choices (Kox & Caspar, 2025), and in rural Rwanda, utilizing 
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local facilities such as churches and bars as testing sites, to investigate the neural mechanisms 

of resistance to orders among former genocide perpetrators and rescuers (Seyll, et al., 2025). 

Other studies have been conducted in various locations in Cambodia, Rwanda, and Belgium, 

transporting the same EEG equipment and computers across those countries to test prosocial 

behaviors or the intergroup empathy bias across various cultures (Pech & Caspar, in press; 

Caspar et al., 2024). Conducting EEG research in real-world settings presents of course 

additional challenges compared to traditional laboratory environments at academic 

institutions. These challenges include for instance power line noise interference, movement 

artifacts, battery maintenance, and environmental risks such as dust and humidity. However, 

many papers provide concrete solutions to overcome these obstacles, demonstrating that such 

projects remain feasible and methodologically sound (e.g., Caspar, 2024; di Fronso et al., 

2019; Davidesco et al., 2021; Ronca et al., 2024; Matthewson et al., 2024). 

While other portable neuroimaging methods—such as functional near-infrared 

spectroscopy (fNIRS) (e.g., Balconi & Fronda, 2020) and functional magnetic resonance 

imaging (Greene et al., 2001; Young & Saxe, 2009)—have been used to study moral 

cognition, we are not aware of studies using these techniques in naturalistic environments, 

highlighting a critical gap in the existing literature on morality. However, research in other 

non-moral domains demonstrates the feasibility of such projects. Notably, when combined 

with advanced motion artifact correction techniques, fNIRS has proven itself to be suitable for 

portable setups (Stangl et al., 2023). Notable examples include a study measuring neural 

responses to persuasive influence in Jordan (Burns et al., 2019) and a study on child 

development conducted in rural Ivory Coast where they used waterproof tents as experimental 

rooms (Jasinska & Guei, 2018). Challenges in using fNIRS in real-world settings include 

reducing noise, transporting equipment, and managing battery power, particularly in remote 

areas. However, several resources (Jasinska & Guei, 2018; Pinti et al., 2017) offer practical 
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guidelines for overcoming these obstacles, ranging from artifact detection techniques to the 

use of solar generators, enabling the successful implementation of fNIRS-based research in 

naturalistic environments. 

An important consideration is that while some neuroimaging methods, such as MRI 

and Magnetoencephalography (MEG), are less portable and not easily adaptable to 

naturalistic environments, they can still be integrated with virtual reality (VR) or augmented 

reality (AR) to immerse participants in more realistic scenarios. Numerous studies have 

demonstrated that most neuroimaging and electrophysiological techniques can be successfully 

combined with these setups, including MEG and (Roberts et al., 2019), EEG and VR (Tromp 

et al., 2018), mobile EEG and AR (Stringfellow et al., 2024), fMRI and VR (Cheetham et al., 

2009; Clemente et al., 2014), and fNIRS and VR (Zapała et al., 2022). 

Beyond these real-life environments, being able to test a theory or a model in various 

social contexts and with different social information can also be crucial. A famous example 

involves Milgram’s work, in which he conducted his well-known studies at Yale University 

or in a run-down office building in Bridgeport. In the latter, obedience rates were drastically 

lower (Milgram, 1974). Another study showed that placing signs prompting people to put the 

cigarette butts in an ashtray reduced the number of cigarettes thrown (i.e., conformity), but 

that placing those signs nearby a location associated with authority (i.e., obedience) compared 

to a supermarket reduced even more the number of cigarettes thrown on the ground (Pascual 

et al., 2014). Thus, testing in various contexts, even less extreme than those mentioned 

previously, have many advantages for better understanding the complex interplay between the 

environment and (moral) cognition. The question of the environment and its diversity can also 

be approached following the enclothed cognition theory, which suggests an effect of wearing 

specific clothing on various psychological processes (Adam & Galinsky, 2012). For instance, 

Adam and Galinsky (2012) found that wearing a doctor’s uniform improved performance on a 
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Stroop task compared to wearing a painter’s uniform. Other studies have found that wearing 

certain clothes can influence mental abstraction (Burger & Bless, 2017), problem-solving 

(Van Stockum & DeCaro, 2014), and prosocial behavior (López-Pérez et al., 2016). In the 

moral domain, in a study where participants could freely decide or were ordered by an 

experimenter to send real, mildly painful electric shocks to another participant in exchange for 

a small monetary reward, the authors observed that wearing a classic civilian outfit, a military 

outfit, or a Red Cross uniform had different effects on behavior (Pech & Caspar, 2023). 

Findings showed that wearing the Red Cross uniform led to more prosocial behavior, that is, 

sending less shocks, compared to civilian clothing. The Red Cross uniform also increased 

neural responses to pain when participants witnessed shocks compared to civilian or military 

clothing. These results show how different social information and environments can affect 

behavioral and related brain mechanisms. 
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Figure 1. External and ecological validity in proof-of-concept studies. A: Diversity of the 

population. B: Portable neuroimaging methods. C: Natural stimuli and natural movements. For 

masked images, the rights acquisition process is ongoing. 
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Enhancing the naturalness of the stimuli 

Many areas of behavioral social science and neuroscience have shown that, even if 

there is some overlap between hypothetical and real choices in certain instances (e.g., Nickel 

et al., 2009), there are also notable differences at both the behavioral and neural levels, 

including distinct activations and varying intensities (see Camerer & Mobbs, 2017, for a 

review). Beyond decision-making, some studies have also directly compared the realism of 

presented stimuli, clearly demonstrating the advantages of using more naturalistic materials. 

Naturalistic stimuli mimic experiences from everyday life and probe complex multimodal 

integration (Sonkusare et al., 2019). Overall, less natural stimuli tend to lack realism—they 

are abstract, decontextualized, and static (Fan et al., 2021), such as drawings or cartoons. It is 

therefore not surprising that several EEG and fMRI studies have shown that viewing real 

images, as opposed to cartoons depicting painful situations, elicits stronger neural empathic 

responses (Fan & Han, 2008; Gu & Han, 2007). However, the majority of studies use very 

abstract stimuli, which reduces ecological validity (Sonkusare et al., 2019). To enhance the 

naturalness of stimuli, various methods can be applied—individually or in combination—

including increasing the realism of the stimuli, embedding them in meaningful contexts, or 

improving their dynamic properties. 

For instance, to study threat processing, rather than relying on pictures (e.g., a picture 

of a spider or a snake), some authors have used real stimuli (e.g., a real spider; Mobbs, Yu, 

Rowe et al., 2010; Chouinard & Steward, 2020). In the domain of face processing, some 

databases have been developed to depict naturalistic emotional faces, incorporating variations 

in age, ethnicity, and gender (Ebner et al., 2010), in contrast to other databases that rely on 

static emotional displays without naturalistic emotions (e.g., Langner et al., 2010). This static 

aspect can be improved by involving dynamic stimuli. For instance, recent studies employed 

the Dynamic Faces system (Holland et al., 2019), a database of morphed video, to display 
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condemning moral emotions in response to moral violations in third-party moral appraisal 

tasks (Thébault Guiochon et al., 2025; Vives et al., 2025). Other studies have used videos 

displaying painful or non painful stimulations to study empathy for pain (e.g., Benuzzi et al., 

2018; Iompa et al., 2024), or a social situation in a street to assess the bystander effect 

(Hortensius & de Gelder, 2014). Using dynamic stimuli is crucial for enhancing naturalism, as 

several studies have shown that dynamic videos elicit stronger emotional responses than static 

images. For instance, amygdala and fusiform gyrus activity was heightened in response to 

dynamic emotional expressions compared to static ones (Freyd, 1987; LaBar et al., 2003). It 

has also been shown that adding context to emotional expressions also changes the 

performance of participants. For instance, contextualizing static faces has been shown to 

enhance emotion recognition compared to non-contextual images (Noh & Isaacowitz, 2013).  

A key technology for increasing the authenticity of stimuli is virtual reality (VR) or 

augmented reality (AR), as these techniques allow participants to be immersed in various 

contexts and interact with realistic environments and stimuli. In moral judgment research, 

dilemmas are traditionally presented on a computer screen or paper, often without a specific 

contextual background (with the exception of historical events dilemmas set by Körner & 

Detusch, 2023). However, studies using VR have consistently shown that individuals are 

more likely to make harmful decisions (utilitarian responses) in a virtually realistic context 

compared to non-VR context (Francis et al., 2016, 2017; Patil et al., 2014), which has refined 

some of the existing theories. These studies reveal a significant discrepancy between VR-

based and text-based moral dilemmas. In Patil et al. (2014), about 76% of participants 

preferred to save five people in the trolley dilemma, endorsing the utilitarian option, while 

only 20% did so in the text-based condition. Similarly, Francis et al. (2016) reported that 70% 

of participants endorsed the utilitarian action in the VR version of the footbridge dilemma. At 

first glance, this result might seem counterintuitive. According to the authors, this pattern 
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occurs because the visual saliency of VR highlights the negative outcomes associated with 

inaction. VR has also been used to replicate Milgram’s study, with participants knowingly 

administering shocks to an avatar (Statler et al., 2006). In this study, participants were 

assigned to one of two conditions: in the visible condition, they could see and hear the avatar 

throughout the shock administration, whereas in the hidden condition, they were only shown 

the avatar at the beginning of the study and later received feedback through text. The authors 

found that obedience was highest in the hidden condition, with all participants administering 

the maximum shocks (20/20), whereas this number was reduced in the visible condition. 

Physiological measures, including Skin Conductance Level, Skin Conductance Responses, 

Heart Rate, and Heart Rate Variability, were generally higher in the visible condition than in 

the hidden condition. This suggests that directly observing the consequences of one’s actions 

heightened the stress response compared to less natural stimuli. 

However, a key limitation of both images, static or not, and VR/AR is that participants 

remain aware they are engaging with a fictional scenario, which may influence their 

behaviors. For instance, overall obedience rates in the virtual adaptation of Milgram’s study 

were generally higher than in the original experiment, even in the visible condition (Statler et 

al., 2006). In the VR study, 85% of participants administered the highest shock, compared to 

65% in Milgram’s original study (Milgram, 1963). To enhance realism, some studies have 

employed highly realistic videos or real stimuli (e.g.,Iompa et al., 2024; Crockett, Kruth-

Nelson, Siegel et al., 2014), auditory stimuli (Milgram, 1974), or physical objects (e.g., Bègue 

et al., 2022; Maertens et al., 2007), sometimes in combination with deception. In studies using 

deception, the realism of the stimuli and the accompanying narrative can lead participants to 

believe that what they are witnessing is actually happening (Bègue et al. 2022; Iompa et al., 

2024). For example, Bègue and colleagues (2022) designed a robotic fish placed in an 

aquarium to study obedience to orders to harm an animal. However, participants were not 



37 
 

37 

informed that the fish was robotic, reinforcing the illusion of real consequences. A general 

issue with using deception, even when necessary for ethical reasons—such as in studies 

involving harm to animals—is the challenge of ensuring that participants fully believe the 

cover story. This is particularly difficult when studies are conducted on convenience samples, 

as these participants may already be familiar with the frequent use of deception in 

psychological research. Further, deception has been discussed as increasing stress among 

volunteers (Herrera, 2001; Christensen, 1988; Boynton et al., 2013). 

To avoid the use of deception and enhance the interpretation of findings, other 

research has taken this a step further by incorporating real stimuli, such as electric shocks, or 

real-time videos displaying these shocks, thereby eliminating deception and maximizing 

ecological validity (Caspar et al., 2020; Singer et al., 2004; Crockett et al., 2014; Lockwood et 

al., 2020; Bostyn et al., 2025). For instance, a novel experimental approach was developed by 

(Caspar, 2021) to study disobedience to authority in ecological setup, without employing 

confederates nor cover stories, where two volunteers act by turns, as moral agent or victim. 

This method relies on the use of a shock simulator (e.g., Digitimer) that delivers mild pain-

inducing shocks to the back of the victim’s hand when the agent sends electrical signals. The 

shock intensity is predetermined in collaboration with the participants to ensure it stays within 

their individual pain threshold. This paradigm has been successfully used in several studies, to 

examine the effect of obedience on various processes such as the sense of agency (Caspar et 

al., 2016, 2018), empathy for pain (Caspar, Ioumpa, et al., 2020, 2022) and moral conflicts 

(Caspar & Pech, 2024). Similarly, real-pain shocks have been used to induce physical harm in 

real-life moral dilemmas (Bostyn et al., 2018). The results showed that responses to 

hypothetical dilemmas were not predictive of real-life dilemma behavior, but were predictive 

of affective and cognitive aspects of the real-life decision. In a recent study, Bostyn et al. 

(2025), asked participants to privately solve hypothetical dilemmas, before engaging in real-
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life dilemmas. In these realistic situations, participants had to decide whether to redirect a 

painful electroshock to a single confederate instead of two confederates, then to provide 

motivations for their choice. To redirect the shock, participants had to press a button 

connected to the arm of the confederate, either directly (by pressing the button attached to the 

arm of the single confederate) or indirectly (by pressing a button placed in the participant 

room). Interestingly, their results showed that the choices made in the hypothetical dilemmas 

were predictive of the ones made in the realistic dilemmas, even though real harm was 

inflicted to confederates. This contrasts with previous results observed in text-based 

paradigms that reported discrepancies between intentions of actions and choice of actions 

(Tassy et al., 2013), with lower levels of utilitarian responses observed on personal and 

impersonal dilemmas. Overall, it appears that hypothetical-dilemma research does not fully 

reflect real-life dilemmas (Bostyn et al., 2018).  

Using realistic paradigms with direct actions in the environment thus allows 

researchers to bridge the gap between hypothetical judgments and real-life moral behavior, 

while also measuring the likelihood of actions in personal and impersonal situations (see Box 

1).  

Integrating real movements and positions 

     In the field of moral cognition, most paradigms rely on two-alternative forced choice tasks 

using a keyboard. This dichotomous thinking helps reduce the complexity of the world 

(Berlin, 1990), but also prevents researchers from studying moral decision-making with 

nuance (Master et al., 2012). Several techniques, however, offer the possibility to precisely 

track participants' movements — from systems that capture hand movements using a mouse 

or touchscreen, to more elaborate setups using multiple infrared cameras and reflective 

markers on tight-fitting suits to capture full-body 3D motion (Harvey et al., 2024). 
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Very few studies have however investigated how tracking natural movements can 

reveal more precise patterns in moral decision-making (Gautheron et al., 2023, 2024). In 

2023, Gautheron and colleagues explored how different response modes—binary (two-

alternative forced choice) versus continuous (mouse-tracking)—affect the dynamics of moral 

decision-making. Participants were presented with moral dilemmas and responded using 

either a binary choice or a continuous rating scale. The findings revealed that the response 

mode significantly influenced early decision processes, suggesting that the method of 

response can constrain moral decision-making dynamics. To the best of our knowledge, more 

sophisticated full-body tracking systems have not yet been used in moral or social decision-

making, leaving a significant opportunity for future research.  

Eye tracking and pupillometry, which enable the measurement of eye gaze and pupil 

dilation, are also promising techniques for studying moral behavior. For example, previous 

studies have shown that eye gaze can predict participants' moral decisions (Pärnamets et al., 

2015), provide insights into cognitive load and emotional involvement during VR moral 

dilemmas (Skulmowski et al., 2014), and that pupil size serves as a reliable physiological 

indicator of emotional arousal in response to purity violations (Kaspar et al., 2015). 

Natural movements in combination with neuroimaging equipment can be complex due 

to the artifacts introduced by such movements. However, fNIRS and EEG are suitable for 

studying naturalistic movements and locomotion (Richer et al., 2024), and solutions for 

removing motion artifacts have been developed (Nathan & Contreras-Vidal, 2016). Notably, 

many studies have demonstrated that reliable EEG data can be collected even while 

participants are walking or engaging in sports activities (e.g., Jacobsen, Blum et al., 2020; 

Debener et al., 2012; di Fronso et al., 2019). Additionally, research has shown that fNIRS can 

be used while walking (McKendrick et al., 2016; Piper et al., 2014) or during a table tennis 
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task (Balardin et al., 2017), broadening its applicability across diverse environments (see Pinti 

et al., 2017, for a review) and natural movements.  

Discussion And Future Directions 

Analogous to the French philosopher Henri Bergson (1900), who posits laughter is 

inherently social and rarely occurs in complete isolation, we argue that moral behavior is 

fundamentally social in nature. Consequently, empirical research on morality must more 

systematically consider social variables as critical predictors of individuals' moral intentions, 

judgments, and actions. Drawing on over two decades of research in moral psychology and 

the neuroscience of morality, we advanced three key perspectives, intrinsically connected to 

external and ecological validity concerns. First, the study and experimental manipulation of 

psychosocial variables—such as social identity, group dynamics, and the normative influence 

of others—can be meaningfully addressed through ecological, real-life paradigms. Because 

others play a central role in our moral decisions—conveying norms, acting as victims or 

perpetrators of moral transgressions—such decisions cannot be separated from the presence of 

others, whether perceived or real. Second, it appears that many studies in the field of moral 

cognition have tackled the problem of population diversity in order to better define cross-

cultural behavioral differences, challenging the idea of a universal morality. Increasing this 

diversity by targeting non-WEIRD participants or reaching remote societies is now feasible 

through international academic collaborations and mobile equipments that allow conducting 

studies in person, online through the use of crowdsourced samples (i.e., Prolific, Amazon’s 

MTurk), or large-scale intercultural samples. Third, we encourage authors to use less artificial 

paradigms and deception in their experiments, as discrepancies between hypothetical and 

realistic situations have been reported. Specifically, the use of naturalistic stimuli may more 

accurately capture individuals’ “true” moral responses by approximating the real-world 
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processes underlying moral behavior, thereby contributing to more robust and ecologically 

valid models of moral cognition.  

In this paper, we proposed actionable solutions and presented proof-of-concept studies 

that illustrate how experimental designs can achieve greater ecological and external validity 

for investigating moral cognition (Ladouce et al., 2022; Gert et al., 2022). While some 

progress has been made in recognizing the importance of external validity—such as the 

inclusion of a constraint of generalizability statement in some manuscripts—this addresses 

only one aspect of the many ways such validity can be improved. As presented, external and 

ecological validity can be enhanced through multiple approaches, including population 

diversity, natural stimuli and environments, real-world movements, and social interactions. 

These elements can be combined to maximize the validity of theories emerging from such 

studies. To enhance reflection on these aspects of experimental protocols, we propose Table 1 

as a tool for researchers to evaluate their own projects. This table presents examples from key 

studies presented in the present paper, illustrating how each of them integrates one or various 

aspects of ecological and external validity. With this table, and the technological solutions 

proposed above, we encourage researchers to strive for the highest possible external and 

ecological validity, while maintaining their desired level of experimental control. 
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Table 1. Examples of studies that have integrated one or more aspects to enhance external 

and ecological validity. We propose several reflection questions that should enhance 

reflexivity around the ecological and external validity of research designs. 

 

Of course, we acknowledge the challenges associated with some of the proof-of-

concept studies presented. For instance, conducting research with portable EEGs in rural 

Rwanda to study former genocide perpetrators, survivors, and rescuers (Pech et al., 2024; 

Seyll et al., 2025) is inherently more complex than conducting the same study in a controlled 

laboratory setting with a convenience sample. Such projects require understanding new 

cultures, gaining the trust of sensitive populations, and adhering to ethical principles specific 

to each country, among other considerations. Yet, these studies significantly enhance our 
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understanding of key questions in the field. They also highlight how many current 

experimental protocols and methods are poorly suited to diverse global populations. For 

example, the use of reversed items in questionnaires assumes specific cognitive and linguistic 

skills, while some highly complex tasks may not even be conducted by individuals without an 

expertise in computer use. This raises the question of whether the observed effects truly 

reflect underlying cognitive processes or are merely artifacts of task or questionnaire design. 

Although awareness of these limitations has grown, some researchers still overlook the 

generalizability of their methods, failing to recognize that the instruments they use are tailored 

to only a small portion of the world’s population (Corneille & Gawronski, 2024. 

Ecological and external validity must also be accompanied by careful ethical 

reflection—particularly in fields such as moral cognition, trauma, or addiction research. For 

example, while highly realistic scenarios can enhance ecological validity, they may also 

increase psychological risks for participants. Studying the neural effects of trauma in victims 

of a traumatic event, for instance, would make it ethically unacceptable to place them in a VR 

or real environment that resembles the events they experienced, due to the risk of trauma 

reactivation. Similarly, in moral cognition research, placing participants in ultra-realistic 

scenarios—even in VR—where they must engage in severely harmful actions can induce high 

levels of stress. In studies investigating obedience to immoral orders with sensitive 

populations such as inmates (Kox & Caspar, 2025) or former genocide perpetrators (Seyll et 

al., 2025), researchers did not employ the classic paradigm involving real electric shocks 

administered to a victim in a convenience sample (Caspar et al., 2016). Instead, they used a 

modified paradigm involving financial losses imposed on a victim, thereby reducing the risk 

of psychological stress. For example, the replication of Milgram’s studies for television with a 

live audience has been condemned by the American Psychological Association (APA) due to 

the high level of stress caused to participants. Recently, a famous YouTuber asked volunteers 
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to face various moral dilemmas—most notably, a very realistic trolley dilemma—in which 

each participant's decision involved a potential loss of millions of dollars and caused 

significant psychological stress. A key point is that while ecological realism is crucial, it must 

be carefully balanced with ethical considerations.  

In conclusion, having demonstrated the feasibility of various research approaches and 

proposed concrete solutions to enhance ecological and external validity, we urge the field of 

moral cognition to critically reflect on these aspects of experimental protocols. This includes 

the more systematic integration of social influence, social contexts, and real-life social 

dynamics, in order to enrich our understanding of the psychological and neurocognitive 

processes underlying moral behavior and to better inform current models of morality. We call 

for a transparent discussion regarding the rationale for including or excluding these elements, 

as well as the extent to which studies achieve strong ecological and external validity alongside 

internal validity. 
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