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Abstract
Recent studies following Milgram’s seminal experiment have provided insights into what neural, psychological and contextual factors influence disobedience to immoral orders. According to the engaged followership model, greater identification with the experimenter leads to greater obedience. However, such results were not always replicated. It remains unclear how identifying with the person giving orders modulates (dis)obedience and related mechanisms. Therefore, the current study focussed on neuro-cognitive mechanisms and cultural factors related to identification with the experimenter to explain one’s decision to (dis)obey. We investigated an ecologically-valid paradigm wherein participants received orders from the experimenter to send real, mildly painful shocks to a victim. Participants were divided into Low or High identification groups via a median-split on their experimenter identification scores. The results showed that identification with the experimenter did not influence prosocial disobedience (i.e., refusing to obey the orders to send a shock) rate, or the neural conflict markers (midfrontal-theta activity), but it modulated the implicit sense of agency (SoA). Participants in the Low identification group showed greater temporal binding effect (more SoA) when disobeying harmful orders than when obeying to shock; whilst this effect was not observed amongst those who identified more with the experimenter. Exploratory analyses revealed that prosocial disobedience was associated with multiple factors: responsibility rating, Right-wing Authoritarianism and moral-foundation subscale (Authority/Respect). These findings highlight that prosocial disobedience may emerge from an interplay of cognitive processes and socio-cultural values rather than from identification with the experimenter alone, indicating the need to study (dis)obedience with a pluralistic approach.
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Introduction
[bookmark: _Hlk223345656]For decades, the social identity theory has helped us understand how individuals form the concept of self in relation to others (Tajfel & Turner, 1979). Under many social circumstances, people view themselves and others as group members rather than unique individuals. As a result, such perspective can have a significant influence on how individuals then think and behave in social situations (Ellemers & Haslam, 2012). Evidence from minimal group research suggests that even arbitrary group categorisation could produce ingroup identification and behavioural biases that people can readily align their actions with the perceived norms of their group (Tajfel, 1970; Tajfel et al., 1971). Based on this logic, one of the prominent examples of how the perceived self-other dynamics influence behaviours is when one complies with coercion, that is, explicit pressure from an authority figure and restricted choice. Complying with authorities, particularly given orders, is referred to as obedience (Caspar & Pech, 2024; Doliński et al., 2017; Milgram, 1963). Obedience to authority may be understood as a context in which people identify themselves with the authority figure and the social group that the authority figure represents. Indeed, Milgram (1974) proposed that identification with the experimenter’s goals and by extension the scientific enterprise could be the prerequisite for obedience. This line of research often utilises seminal experiments to test the willingness of participants to obey an authority figure who gives instructions to perform immoral acts (Milgram, 1963, 1965, 1983). It is worth noting that researchers have constructively addressed the ethical concerns about Milgram’s original paradigm, whose nature of deception and extremity could have led to potential lasting psychological harm (Götz et al., 2023; Grzyb, Dolinski, Sudoł-Malisz, et al., 2025). Ever since, one emerging and prominent finding from such research on obedience is that individuals are more likely to follow the guidance of leaders perceived as prototypical members of their ingroup. Meanwhile, individuals are less likely to comply with outgroup authorities and thus disobey the immoral orders (Reicher & Haslam, 2019). However, there are numerous other complex and nuanced individual and socio-cultural factors that could support disobedience (Caspar, 2021). Thus, it is important to empirically investigate the extent to which identifying with the authority figure supports disobedience; or whether other individual differences factors would better explain the mechanisms underlying disobedience. Accordingly, the current study aims to understand the extent to which identifying with the authority figure could influence one’s decision to obey or disobey with the immoral orders and the associated mechanisms. 
[bookmark: _Int_PAGeYi9s][bookmark: _Int_dkvlyufs]	By focussing on this ‘agent’ - ‘authority figure’ relationship, researchers have re-analysed the results from Milgram’s seminal studies in a critical light, suggested that people are not always passive agents (Griggs, 2017; Haslam, Reicher, Millard, et al., 2015). Rather, participants often obey not out of blind obedience but through a process of ‘engaged followership’, whereby identification with the authority figure and the goals they represent becomes a crucial factor in determining behavioural outcomes (Griggs, 2017; Reicher et al., 2012). Haslam and Reicher (2012) argued that that “compliance is bound up with a sense of commitment to the experiment and the experimenter over and above commitment to the learner (victim): identification to diminish and (as our argument implies) compliance to decrease.” (p.3). According to their account, participants identify either with the experimenter, leading to obedience or with the victim, leading to refusal. Obedient participants are portrayed as ideologically committed and acting without experienced tension. Stronger identification with the experimenter has been suggested to be significantly associated with greater degree of shocks being administered by the participants across the various versions of the Milgram’s paradigm (Haslam, Reicher, & Millard, 2015; Reicher et al., 2012). Other research has also suggested that shared social identity might serve as a basis for those who follow orders from their leaders, or that obedience increases if participants identify with the experimenter as a legitimate scientific authority (Birney et al., 2023; Haslam & Reicher, 2012; Sewell et al., 2022; Steffens et al., 2014, 2021). It is important to note, however, that the engaged followership account remains a developing framework, and the precise psychological mechanisms through which social identification shapes obedient and disobedient behaviour have yet to be fully specified (Birney et al., 2024).
[bookmark: _Int_Ta7HFs7V][bookmark: _Int_VrCh10fP][bookmark: _Int_Hl7p1vB9]Recent research has adopted a novel approach to understand why some people refuse to obey the immoral orders, which is known as prosocial disobedience whilst others do not (Caspar et al., 2022; Grzyb et al., 2025). In a moral context with real shocks instead of the Milgram-like paradigm, no relationship was found between strong identification with the experimenter and the rate of obedience, nor with the rate of prosocial disobedience (i.e., refusing to obey the orders to send a shock) (Caspar, 2021). The proposed link between identification with the authority figure and the tendency to obey suggested by the engaged followership account was also not replicated in later studies conducted on more diverse populations in various locations (Caspar et al., 2022; Seyll et al., 2025; Tricoche et al., 2024). The nuances here could be explained by various factors. First, the methodological differences could yield diverging results i.e., the impact of environments (university vs. non-university settings) or the framing of the study. The paradigm adapted by Reicher et al. (2012), for instance, differs substantially from those developed by Caspar (2021) and Caspar et al. (2022). The former reinterprets Milgram’s obedience paradigm as a psychological process of identification with the experimenter as the authority figure within a controlled behavioural framework using deception. In contrast, Caspar et al. (2022) and Tricoche et al. (2024) used a paradigm involving real shocks and no deception. They employed a more comprehensive assessment of the multi-phase mechanisms of obedience using both neural and behavioural measures. In this paradigm, pairs of participants, who must not know each other and must be naïve to the purpose of the study, took turn to play the role as ‘agent’ or ‘victim’. The agent received direct orders from an experimenter to either send or not send a mildly painful electric shock to the victim, whose hand was attached to a stimulator that sent real shocks. The agent had to decide whether to obey or disobey these orders whilst wearing Electroencephalography (EEG) cap or in the functional magnetic resonance imaging (fMRI) scanner, allowing researchers to examine the neural correlates of moral decision-making. Additionally, the sample was relatively homogenous, composed mainly of academic social psychologists and first-year psychology students (whom are also presumably more likely to identify with a scientist and his cause than others) in Reicher et al. (2012) or just professional actors in Haslam, Reicher, & Millard (2015). In contrast, the studies conducted by Caspar and colleagues involved university students as well as real former genocide perpetrators, rescuers, and descendants of a war-torn population in Rwanda (Caspar et al., 2022, 2023, 2024; Pech et al., 2024). Homogeneity could potentially reduce variability in identification with the experimenter responses, which might inflate correlations between identification and obedience. 
[bookmark: _Int_wJ3KYvr9]Furthermore, the issue lies at how there might be other factors besides identifying with the experimenter that modulate the outcome of participants obeying or disobeying orders. A detailed analysis of post-experimental interviews with Milgram’s participants supports this view, indicating that the idea they obeyed solely out of identification with the experimenter is an overly simplistic interpretation (Hollander & Turowetz, 2018). Rather, participants provided a wide variety of explanations for their behaviour in the laboratory, a result also observed in other studies with more diverse populations (Seyll et al., 2025; Tricoche et al., 2025). Also, Grzyb and Dolinski (2023) found the importance of participants’ empathy towards the victim (or learner) after being led to believe that they share highly similar values with the victim. Methodologically, Grzyb and Dolinski (2023) used Burger’s ‘obedience lite’ procedure (Burger, 2009) in which participants believed they were genuinely administering electric shocks to another person (but stopping at 150 volts to prevent high distress). The authors showed that situational empathy based on perceived similarity between the self and the victim reduces obedience to the experimenter. Grzyb and colleagues (2025) also recently examined the demographic characteristic of the experimenter, specifically the experimenter's gender, and found that gender of the authority figure has no significant impact on participants' reported willingness to obey. Likewise, Caspar et al. (2022) found a significant bivariate correlation between identification with the experimenter and the rate of obedience. However, when included in the multivariate model with additional predictors, identification with the experimenter was no longer a significant predictor. 
[bookmark: _Int_LVU3eeNT][bookmark: _Int_86c2kI3P][bookmark: _Int_5Wso5vdW][bookmark: _Int_j5Zjrw9J][bookmark: _Hlk218843835]Thus, the present study has two primary objectives, which are 1) to test the assumptions that a greater identification with the experimenter influences disobedience and 2) to examine how such identification with the experimenter could influence the multifaceted neurocognitive mechanisms associated with disobedience. We aimed to recruit a heterogenous sample, as diversity in socio-cultural backgrounds and nationalities relative to that of the experimenter might introduce more nuanced perceptions of authority. This could lead to greater modulation in identification with the experimenter and more ecologically valid (i.e., involving real shocks as the actual consequences of actions) insights into obedience dynamics. Additionally, we aimed to include a variety of measures to assess participants’ perception of the experimenter in addition to the identification with the experimenter scale (which all Caspar et al. (2022), Reicher et al. (2012) etc. similarly employed). The additional measures employed in the current study included attitudes towards the experimenter i.e., participants rated the experimenter on the scale of favourability, warmth and competence and how participants perceived the ethnic identity of the experimenter (inclusion/exclusion of the experimenter’s group). Furthermore, recent literature has shown that various neuro-cognitive and affective mechanisms are involved in the decision-making process leading to (dis)obedience (Caspar et al., 2022; Tricoche et al., 2024, 2025). It is a dynamic process which have three distinct but interconnected phases: pre-decision phase; decision and action phase and post-decision phase (Desender et al., 2021; Elwyn & Miron‐Shatz, 2010; Stone et al., 2025; Tricoche et al., 2024). Each of these phases involve specific neurocognitive mechanisms which could be differently associated with the identification with the experimenter, a key objective of the present study. By examining the chronological phases of these mechanisms, we could best understand when, how and whether identifying with the experimenter would matter most when it comes to the decisions to obey or disobey. 


Pre-decisional processes of (dis)obedience
The pre-decision-making phase involves individuals gathering and interpreting information from their environment. In the (dis)obedience literature, this phase is particularly relevant for understanding how participants process auditory instructions from the experimenter giving orders the participants to harm or not the victim (Caspar et al., 2022; Seyll et al., 2025). Studies have shown that auditory attention can be reflected by the midfrontal theta activity (FMθ), with an a reduced FMθ in the 4-8 Hz frequency range was related to an attenuated level of conscious attention engagement in the processing of the auditory stimuli as well as reduced vigilance to such auditory processing (Paus et al., 1997; Villena-González et al., 2018). Interestingly, a previous study found that a greater identification with the experimenter was associated with a greater auditory FMθ, a finding not observed with the other phases of decision-making (Caspar et al., 2022). Based on these findings, identification with the experimenter might modulate FMθ after hearing the experimenter’s orders, which will be investigated again in the current study.
Decision-making phase
Just before the actual execution of an action, individuals might experience cognitive conflict when there exist incongruent and competing information, which thus requires extra cognitive resources to resolve the discrepancies. Past research has shown that cognitive conflict occurs commonly in tasks like the Stroop task or Flanker task that require making ambiguous and contradictory decisions (Goldfarb & Henik, 2007; Ye & Damian, 2023). To measure cognitive conflict using EEG, researchers have shown that enhanced midfrontal theta activity (4-8Hz) is associated with greater cognitive conflict (Brunetti et al., 2019; Cohen, 2014), which reflects the engaged cognitive control processes in the medial frontal areas and the anterior cingulate cortex. Difficult decisions are often linked with higher FMθ compared to easier decisions (Nigbur et al., 2011). It is worth noting, however, that much of this cognitive control literature investigates response override or inhibition of prepotent responses rather than free choice between competing options. These paradigms typically lack a social dimension (Botvinick et al., 2004). The conflict experienced in obedience contexts therefore extends beyond response-level conflict that it entails competing socially moral and volitional considerations that are not captured in standard cognitive control tasks.
In the context of obedience and immoral orders/behaviours similar to the current study, participants experience cognitive conflict when having to choose to a) follow orders and harm the victim or b) disobey the experimenter’s orders. It has been found that FMθ was significantly attenuated when participants obeyed to give shocks to the victim, in comparison to when they acted freely, indicating that obedience to inflict harm reduces cognitive conflict (Caspar & Pech, 2024). In addition, having a high FMθ before obeying orders to harm others has been shown to be predictive of more frequent prosocial disobedience (Caspar et al., 2022). It is unclear, though, how identifying with the experimenter could influence cognitive conflict before action. It is possible that identification with the experimenter would make the choice of following orders easier to choose, hence lower cognitive conflict. Thus, we also wished to investigate whether participants might undergo cognitive conflict when having to decide to obey the experimenter or send painful shock to the victim; and whether identification with the experimenter would moderate this neural process. 
[bookmark: _Toc209006445]	The sense of agency is known as the feeling of being in control over one’s action and its action outcome (Haggard, 2017; Haggard et al., 2002) and is also linked to the decision-making phase. For the past two decades, it has been shown that sense of agency could be measured using temporal binding effect as the implicit index of agency, which pertains to the perceived compression of the time elapsed between the action and its outcome (Moore, 2016). Prior work has shown that coercion reduces both implicit and explicit feelings of agency (Akyüz et al., 2024; Caspar et al., 2018, 2020), an effect also observed (although to a lower extend) in tasks contrasting free and instructed choices in a neutral context (Barlas et al., 2017, 2018; Barlas & Kopp, 2018). Importantly, prosocial disobedience has been linked with stronger implicit sense of agency, suggesting that resisting harmful orders may preserve one's feeling of being in control (Caspar et al., 2025). Accordingly, these findings might indicate that when being coerced to harm, individuals might not perceive themselves as the initiators of such immoral actions and thus distance themselves from the harmful consequences, resulting in agentic shifts (Akyüz et al., 2024; Caspar et al., 2016). Such agentic shift takes place, according to Milgram’s theory of agentic state, when the person perceives themselves as passive agent and gives up their autonomy and moral responsibility to the authority figure (Milgram, 1974). Thus, it could be expected that greater identification with the experimenter would decrease sense of agency, since identification with the experimenter might make it easier to shift the agency attribution from oneself to the coercer. This allows the individual to participate in wars or atrocities by ‘just following orders’ because the individual may believe that they were not the source or origin of immoral decisions (Caspar, 2024; Gibson et al., 2018). However, the engaged followership model would suggest an alternative possibility that identification with the experimenter may instead increase sense of agency during obedience because the experimenter’s goals are internalised and experienced as self-endorsed instead of being externally imposed. Thus, identification with the experimenter could relate to the sense of agency in two opposite ways: it may either a) reduce sense of agency via responsibility transfer i.e., agentic shift or b) increase sense of agency because of internalising the experimenter’s goal. To date, studies have however not yet directly investigated the relationship between identifying with the experimenter and the sense of agency in coercive context. Thus, in the current study, identification with the experimenter could influence sense of agency in either direction (note that this open hypothesis was not in the preregistration).
Post-decisional processes of (dis)obedience
	A crucial post-decisional process is how individuals rate the feeling of responsibility for the actions. Such attribution of personal responsibility is characteristic of authorship over the action and to what extent do they feel responsible for the consequences of their actions (Lepron et al., 2015; Moretto et al., 2011). Previous research has found that responsibility ratings decrease as the result of obeying the orders to harm others as opposed to when being able to choose which actions to execute (Caspar et al., 2016, 2021). Past studies have however not yet directly investigated the relationship between identifying with the experimenter and the feeling of being responsible for immoral actions in coercive context. Like sense of agency, the outcome could play out in two possible directions. On the one hand, identifying with the experimenter as an authority figure could make individuals report greater feeling of personal responsibility because the orders of the experimenter would then be internalised and self-endorsed, according to the engaged followership model (Haslam, Reicher, Millard, et al., 2015; Reicher et al., 2012). On the other hand, the Milgram’s agentic shift account would suggest that participants would report lower level of feeling responsible because individuals attribute responsibility to the experimenter as the source of action, hence attenuating the feeling of being responsible (Milgram, 1974). 
The current study
[bookmark: _Int_oKmxZZ0s][bookmark: _Int_DR4ASeR9]The present pre-registered study (Link to the OSF Preregistration) examined whether identifying with an authority figure (Low vs. High identification levels) influences participants’ responses to immoral orders and related neural processes. We used the paradigm established by Caspar et al. (2022) because it allows us to investigate the neural and cognitive processes with electroencephalography surrounding the decision to obey or disobey the experimenter’s orders. It is worth noting that in the study, we refer to coercion only experimentally as it represents a situation where participants receive orders from the experimenter and they are not explicitly told that they can decide otherwise; but there is no threat component. To address identification with the experimenter, we recruited a culturally diverse sample as differences in ethnic backgrounds and nationality groups could influence perceptions of identification with the experimenter and with authority. This could produce greater modulation in identification with the experimenter and more ecologically valid outcomes. We recruited participants from various cultural backgrounds, close (South-East Asian/East Asian) or less close to which of the experimenter (European/African) (see Supplementary Material S1). Past research has indeed shown that people tend to identify more with others from the same ethnic backgrounds (Dovidio et al., 2001; Salas-Schweikart et al., 2025). That being said, the perceived ethnicity and group identification are definitely more nuanced. For instance, Japanese individuals have been found to view themselves as different from Koreans, despite the two ethnic cultures being geographically proximate (Foster & White, 1982; Park et al., 2017). For those reasons, we aimed to recruit as diverse population as possible, and we utilised participants’ own self-reported identification with the experimenter groups. 
[bookmark: _Int_IbmqqOq8]For the behavioural results, if identification with the authority figure influenced the disobedience rate, we expected that participants reporting higher identification with the experimenter to show reduced disobedience, whereas participants with lower identification might show increased disobedience. A non-significant behavioural difference between the Low and High identification groups would be considered as a lack of effect of identification on (dis)obedience. For sense of agency and feeling of personal responsibility, identification with the experimenter could increase the sense of agency and feeling responsible because the experimenter’s orders were internalised/self-endorsed, according to the engaged followership model. However, identification with the experimenter could decrease sense of agency and responsibility rating since identifying with the experimenter might make it easier to shift the agency and responsibility attribution from oneself to the coercer, based on Milgram’s agentic shift. 
[bookmark: _Int_n1RCLpea]Regarding the neuro-cognitive mechanisms occurring at different phases of the decision process, based on Caspar et al. (2022), we expected to observe that participants with greater identification to the experimenter would show greater FMθ when hearing the experimenter’s orders during the pre-decisional phase. In other words, identifying with the experimenter might result in participants being more engaged and paying more attention to the orders, as indicated by enhanced FMθ after auditory instructions. Regarding cognitive conflict experienced during the decisional phase, as having mentioned, cognitive conflict occurs when individuals experience tension between competing choices (Botvinick et al., 2004). In this context, participants faced a conflict between obeying the experimenter’s orders and avoiding inflicting harm on another person. Thus, we predicted that for participants who identified with the experimenter, their motivation to follow through with the experimenter’s orders could outweigh the motivation to disobey. Therefore, the decision to obey the orders would generate less cognitive conflict, which would be linked with lower FMθ before key press. 
Lastly, to best understand which factors drove the rate of prosocial disobedience and to what extent identifying with the experimenter contributed to this outcome; a comprehensive linear mixed-effects model was conducted. This model included several variables that measure socio-cognitive, individual differences and neural measures and assessed their effects on the rate of prosocial disobedience. Note that in this model, the different nationality groups from the diverse sample were included as a random intercept to account for unexplained variability within each nationality group. Such statistical approach could help determine whether identifying with the experimenter, particularly when participant samples displayed greater variability in relation to the experimenter’s identity, would be the predominant predictor of obedience or prosocial disobedience, or whether other factors played more significant roles.
Method
Participants
Participants were either students at Ghent University or residents in Ghent (non-university students) and must be above 18 years old. We recruited participants in same-gender dyads i.e., two participants from the same gender took part in the study simultaneously. Participants had to be fluent in English; had normal or corrected to normal vision; and no history of neurological, psychiatric or developmental disorders.  
[bookmark: _Int_6PVkFoCg]Note that in the preregistration, it was listed that participants would be recruited based on ingroup and outgroup, that is, we recruited two groups of participants based on the experimenter’s A.H.L social identity (Female, South-East Asian): the Ingroup participants were individuals who were international students at Ghent University, whilst the Outgroup was comprised of Belgian residents. However, it was challenging to recruit participants in Ghent to match the experimenter’s South-East Asian identity for appropriate ingroup categorisation. Furthermore, the ingroup/outgroup categorisation based purely on internationality status was problematic because a Dutch participant who would be assigned to the ingroup category might not identify with the South-East Asian experimenter at all. Thus, whilst the preregistered analysis plan was followed rigorously here, we assigned participants to Low and High identification with the experimenter groups instead, based on participants’ self-reported scores. That being said, identification with the Experimenter was highlighted as one of the primary modulators in the preregistered plan, thus we are not deviating significantly from the preregistration. As a result, participants were recruited initially without regard to their level of identification with the experimenter. After all data was collected, participants were divided into Low v. High identification groups using median-split method based on their responses to the identification with the experimenter questionnaire (see Results). 
[bookmark: _Int_dHQJKByJ][bookmark: _Int_xGJdU8PH]The sample size determined here was based on Caspar et al. (2022), because a) they employed similar paradigm to investigate coercion to harm others and prosocial disobedience (all trials were forced-choice to shock or not shock the victim) and b) the study also assessed group-level differences i.e. between-subject factor (Belgian v. Rwandan groups), similar to which we also utilised here. In the study, the authors found main effect of Group on the rate of prosocial disobedience: Rwandan participants tested in Belgium showed higher level of prosocial disobedience rate than those tested in Rwanda (np2 =.250 or Cohen’s d = 1.16, indicating a large effect). Thus, in the current study, to achieve a power of .95 for this effect size d= 1.16,  the estimated sample size was 21 for each group (power analysis was conducted using GPower). However, we increased the sample size up to 35 for each group to account for data loss due to bad EEG signal-to-noise ratios and failure to understand the interval estimation task. Seventy participants (Mage = 24.04, SD = 6.25, 23 Men) were recruited via multiple channels, including SONA (a platform to recruit participants at Ghent University) and social media platforms (Facebook groups for students/job advertisements in Ghent). Participants were paid at the rate of 12.50EUR/hour. This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the Ethics Committee of Faculty of Psychology and Educational Sciences, Ghent University (reference number: 2023-146). Informed consent to participate and for publication was obtained from all individual participants included in the study.
Because we focused on the effect of the experimenter A.H.L (Female, South-East Asian, international postgraduate researcher in Belgium), we recruited a diverse sample which could be categorised into four primary nationality groups of participants relative to the experimenter’s A.H.L social identity to introduce variability to identification with the experimenter: Belgian (the largest group considering that the study was conducted in Belgium), Southeast/East Asian (SE/EA), South Asian & Middle Eastern (SA/ME), Other European, and African (see Supplementary Material S1 for detailed Demographic information of each nationality group). 
We included a data exclusion criterion whereby participants who failed to produce the temporal intervals covarying monotonically with the actual action-tone intervals would be excluded, following our pre-registration’s data analysis plan. Thus, linear trend analyses with contrast coefficients -1, 0, -1 for the three delays of 200ms, 500ms and 800ms of the action-tone intervals were conducted to identify participants whose action-tone intervals did not gradually increase with the actual action-tone intervals. Eight participants were excluded from the subsequent temporal binding analyses due to having non-significant linear trend, leaving N = 31 for each Low/High identification with the experimenter group. We also checked outliers for the time frequency midfrontal theta analyses. For mid-frontal theta activity (FMθ) after auditory instructions, no participants’ FMθ power exceeded z±3SDs, thus all retained for the analysis. For mid-frontal theta activity (FMθ) before key press, 1 participant in this analysis were excluded for excessive movements during pressing the key which confounded their FMθ results (their z-scores for FMθ power were well above the ±3SDs range). To calculate FMθ power before participants disobeyed to shock, we also excluded 20 participants who did not disobey for more than 5 trials (similar to past research (Caspar & Pech, 2024), leaving final N=24 in Low identification and N=25 in High identification group (Figure 4A).
Material and Procedure
The current experiment replicated the paradigm established by Caspar et al. (2022), wherein participants were recruited in the same gender dyads. Furthermore, for each pair of participants, we also tried to match one participant with another participant with the closest nationality group (Belgian – Belgian; Vietnamese – Chinese etc.) (see Supplementary Material S1) in order to control, to a certain extent, for the ingroup/outgroup differences between the pair of participants themselves (i.e., between the agent and the victim) and avoid having this factor as a confound. In addition, we also included an explicit measure of empathy, which past research has shown to be most related to identifying with the victim, to understand if feeling empathic towards the victim would moderate decision to disobey (Grzyb & Dolinski, 2023). Before the experiment, participants who were attending the session in pair were asked whether they knew each other and if they knew the experimenter personally. We ensured that only pairs of participants who claimed to not be acquainted with each other or the experimenter would proceed to take part in the study. 
[bookmark: _Int_fJWiZgan][bookmark: _Int_dDgXnvKY][bookmark: _Int_DZnUbOoN][bookmark: _Int_RB86EOE8][bookmark: _Int_xOCLQkF7][bookmark: _Int_Gyg1aK7h][bookmark: _Int_oHiiunP9][bookmark: _Int_cMxtJcxQ]On the day of the experiment, each pair of participants was first given a detailed explanation of the task in English by the experimenter and asked to complete the consent form. They were reminded that they could stop at any time during the experiment. The participants were told that they would both play the role of ‘agent’, who received the orders from the experimenter to either give or withhold a shock to the ‘victim’. Whether participants started as the ‘agent’ or ‘victim’ first was randomly assigned at the beginning of the experiment by using a random wheel generator, but they were offered the opportunity of change the order if they wanted to. Some participants preferred to choose, as this opportunity reassured them that we were not using deception or a rigged wheel generator, as in Milgram’s original study and its variants (Milgram, 1963, 1965). Each pair of participants recruited for an experimental session swapped roles halfway through the experiment, so that the victim became the agent and vice versa. They were told that the experimenter would give instructions to either administer or withhold a painful shock to the victim (i.e., the fellow participant). After receiving the verbal order, a picture displaying two rectangles, a red one labelled ‘Give a shock’ and a green one labelled ‘Don’t give a shock’, appeared at the bottom left and right of the screen (Figure 1). Participants were instructed to decide to press the corresponding button to decide whether to deliver the shock or not after hearing the instructions. It is important to note that participants were not incentivised to either obey or disobey the orders. 
Shocks were delivered using a constant current stimulator (Digitimer DS7A) connected to two electrodes placed on the abductor pollicis muscle of the victims’ non-dominant hand, visible to the agent through the camera display. Individual pain thresholds were determined for both participants before starting the experiment. This allows participants to understand what it would feel like to receive shocks. Each participant’s appropriate shock threshold was determined by increasing stimulation in steps of 1 mA (Caspar et al., 2016). One participant at a time was asked a series of questions during the calibration process about how uncomfortable and painful each shock was given: ‘Is it uncomfortable’ – ‘Is it painful’ – ‘Could you cope with a possible maximum of 96 times of these shocks?’ – ‘Is it possible for me to increase this threshold?’. Once the first participant was complete with the pain threshold process, the other participant took part in the same procedure immediately after. The threshold for each person was made unknown to the other fellow participant. The mean stimulation selected based on this procedure was 677.81 mA (SD = 182.17 mA, V = 272.46, Pulse duration = 285.51 μs). Lastly, both participants were informed that this threshold would not change throughout the experiment.
[bookmark: _Int_o2IDOJB4]The participant who started as the agent first was then brought into another room that was isolated from where the other participant i.e., the victim was located (Figure 1). As having mentioned, the victim would have the electrodes placed on their non-dominant hand that should produce a clear visible muscle twitch every time a shock was given. The victim was asked to place their hand on the table in front of the camera and they were asked to refrain from moving the hand during the experiment. Throughout the time that they played their role as the victim, they were asked to fill out the questionnaires that would take approximately 25 minutes to complete, which aligned with the duration of the agent’s decision task to administer shocks or not.
[bookmark: _Int_on3kaa18][bookmark: _Int_2wahJpZV][bookmark: _Int_29fbFmUH][bookmark: _Int_7J9TJvqt]With regards to the agent, they were taken to a room separate from the victim, where their EEG recordings were taken while the decided whether or not to deliver a shock to the victim after hearing the experimenter’s instructions. On the computer screen, the agent continuously saw a real-time video display of the victim’s hand, which was fixed in the upper half of the screen (Figure 1). This allowed the agent to clearly observe the consequences of their actions each time they administered a shock to the victim and to remain fully aware that the shocks were real. 
[bookmark: _Int_5H2UUddv][bookmark: _Int_8BGebL5I][bookmark: _Int_WsRk3qiU]The agent was given a pair of headphones and instructed that they would hear the experimenter’s orders through a microphone connected to the headphones from another room. In reality, the orders were pre-recorded, as using audio recordings ensured precise timing of the instruction onset, an essential component for EEG recordings. The instructions consisted of either ‘Give a shock’ or ‘Don’t give a shock’. Each sentence was recorded six different times, with slight variations in tone of voice and with background noise simulating interphone communication to increase authenticity. These recordings were played to the agent in random order on each trial. 
[bookmark: _Int_crsVdp6F][bookmark: _Int_klc4ccl6][bookmark: _Int_erlTUFii][bookmark: _Int_JY09ziHC][bookmark: _Int_MLoejkXH][bookmark: _Int_4pjSM762][bookmark: _Int_C8vL6qxz][bookmark: _Int_Sfj3nn7f][bookmark: _Int_tqaEdTW2][bookmark: _Int_98NlqucU][bookmark: _Int_U57CWpWR][bookmark: _Int_92swBj7W][bookmark: _Int_E0hfXNdE]For each trial, a fixation cross was shown for 400ms. Immediately afterwards, an auditory instruction (i.e., the verbal order from the experimenter (‘Give a shock’ or ‘Don’t give a shock’)) was presented for approximately 1,000ms (see Figure 1 for the trial timeline). Following the auditory instruction, a jittered interval of 2,500 ms to 3,500 ms was presented during which nothing occurred. This period ensured a clear separation of EEG activity associated with different cognitive processes (explained in detail below). After the jitter period, an image showing two rectangles with a red one labelled ‘Give a shock’ and a green one labelled ‘Don’t give a shock’ were presented in the lower half of the screen, on the left and right sides, respectively. Although the key-outcome mapping varied on a trial-by-trial basis, the outcome was always fully congruent with the mapping shown on the agent’s screen. The agent could then press one of the two buttons: pressing the ‘Give a shock’ key immediately delivered an electric shock to the victim, whereas pressing the ‘Don’t give a shock’ did not. After a variable delay of 200, 500 or 800 ms following the keypress, a short beep (duration = 200ms, 131Hz) was played. This set-up allowed us to measure the implicit sense of agency using the action-outcome interval estimates paradigm, in which the agent estimated the time elapsed between their action (pressing the button) and the outcome (the beep). An analogue scale from 0 (left) to 1,000 ms (right) was displayed on the screen, and the agent indicated their perceived interval on this scale. Underestimation of the interval reflects the temporal binding effect, meaning that the greater the underestimation, the stronger the agent’s implicit sense of agency.  After the agent provided their estimate, the response was saved and and a new trial began following a fixed 1,500 ms inter-trial interval. 
[bookmark: _Int_tpCabI5E][bookmark: _Int_AchMBiQQ][bookmark: _Int_vnoBSVLS][bookmark: _Int_kEzj0Tpg][bookmark: _Int_QxKKbOl3]	Additionally, the agent was asked to rate on an analogue scale how painful the shock in the very last trial appeared to be for the victim, using a scale from 0 (“Not at all”) to 100 (“ Very”). This rating was collected randomly after 15 of the trials, following the interval estimate task, to ensure that the agent was indeed looking at the real-time display of the victim’s hand on the screen. 
[bookmark: _Int_hhCyYlXF][bookmark: _Int_fKr6BFVy][bookmark: _Int_idv8NIhw][bookmark: _Int_PvF0oZWZ][bookmark: _Int_Y9BtXDz2][bookmark: _Int_pbM2ahdm][bookmark: _Int_fbzOnj37]	There were eight practice trials during which no real shocks were administered to the victim, even if the agent pressed ‘Give a shock’. These training trials familiarised the agent with the time-interval estimation procedure. The agent was instructed to remain as still as possible, avoiding excessive movements and blinking, especially during the jitter period (2,500 ms and 3,500 ms) and immediately before pressing a button, to ensure a clean EEG signal during these critical time windows. During experimental phase, there were 96 trials. In 64 trials (67%), the experimenter ordered the agent to deliver a shock to the victim, and in 32 trials (33%), the instruction was not to give a shock, following the procedure described in Caspar et al. (2022). The order of the trials was fully randomised across participants. At the end of all 96 trials, the agent was asked to rate how responsible they felt as a measure of perceived responsibility, using an analogue scale from 0 (“Not at all”) to 100 (“Very”). After completing the first half of the experiment, the victim and agent switched roles, such that the previous agent became the victim and vice versa. 
Questionnaires
Based on our main research questions, the most important questionnaire in the current study was the identification with the experimenter, measured with 14 items, such as ‘I feel strong ties with this experimenter’ on a 7-point Likert-scale (1 = Strongly disagree; 7 = Strongly agree) (Steffens et al., 2014). The scores from this questionnaire were utilised to split participants into two groups Low v. High identification with the experimenter based on the median split method (see Results). 
It is the primary interest of the current study to understand the effect of the experimenter on the behavioural and neural processes underlying disobedience. Thus, we further measured a variety of factors related to how participants perceived the experimenter. Firstly, we measured the participants’ attitudes towards the experimenter that the experimenter was rated on favourability, warmth and competence on the scale from 0 (= not at all) to 100 (= very). Next, the inclusion/exclusion of the experimenter was assessed with four items adapted from the 7-point Moral Inclusion/Exclusion of Other Groups (MIEG) scale. For example, participants were asked to indicate whether the experimenter belonged to a group whose “members deserve no respect” (scored as 1) or whose “members deserve our utmost respect” (scored as 7) (Passini & Morselli, 2017).
Additional questionnaires that participants completed included a wide range of constructs at both individual and social levels. We measured:
 a) Patriotism i.e., the extent to which participants identify with their nationality, for instance ‘It is not that important for me to serve my country’ on the scale from 1 = Strongly disagree to 5 = Strongly agree) adapted from Patriotic and Nationalistic Attitudes scale with 9 items (Kosterman & Feshbach, 1989).
b) Moral Foundation Questionnaire was included to assess individual differences in the endorsement of the five moral foundations: Care, Fairness, Loyalty, Authority and Purity, rated from 0 (= not at all relevant (This consideration has nothing to do with my judgments of right and wrong/Strongly Disagree) to 5 (= extremely relevant (This is one of the most important factors when I judge right and wrong)/Strongly Agree) (Graham et al., 2011). 
c) Satisfaction with Life scale was included to measure participants’ overall life satisfaction e.g., ‘In most ways my life is close to my ideal’), rated from 1 (= Strongly Disagree) to 7 (= Strongly Agree) with 5 items (Diener et al., 1985). 
d) The General Self-Efficacy Scale was adopted to assess the extent to which each of 10 statements was characteristic or true of participants themselves (e.g. ‘I can always manage to solve difficult problems if I try hard enough’), rated from 1 (Not at all true) to 4 (Exactly true) (Schwarzer & Jerusalem, 2012). 
e) Right-Wing Authoritarianism (RWA) is a measure of a strong, unitary social-attitude dimension reflecting conventionalism, authoritarian aggression and authoritarian submission, such as ‘The "old-fashioned ways" and "old-fashioned values" still show the best way to live’, rated from 1 = very negative to 7 = very positive). We adopted the measure based on the short 15-item version of Right-Wing Authoritarianism (RWA) (Zakrisson, 2005).
f) Social Dominance Orientation (SDO) was also included. SDO scale is a 16-item measure of the extent to which participants endorse group-based hierarchy; e.g. ‘Some groups of people are simply inferior to other groups’,  rated from 1 = very negative to 7 = very positive (Pratto et al., 1994). 
g) Depressive symptoms adopted the Centre for Epidemiological Studies-Depression (CES-D) with 15 items were included to measure symptoms of depression, including restless sleep, poor appetite, and loneliness. Participants were asked to rate on the scale from 1 = None or almost none of the time to 4 = All or almost all of the time how much of the time during the past week they felt depressed, or ‘everything I did was an effort.’. Positively worded items, such as ‘I enjoyed life’, were computed into one mean score that measured positive mood. The rest of the statements that addressed depressive symptoms were computed into a mean score and the higher the negative-mood score, the more depressive symptoms a person experienced over the course of one week (Carleton et al., 2013). 
[bookmark: _Int_hM53sas7][bookmark: _Int_R8nufJSi][bookmark: _Int_tc38nUnT]Participants also responded to demographic questions including age, gender, household income, ethnicity, and religion. It is worth noting that for participants who began the experiment as victims, during the first half of the session, they only completed the questionnaires unrelated to the experimenter (e.g., Moral Foundation Questionnaire, Satisfaction with Life, etc.). Victim-first participants filled out the questionnaires concerning their perceptions of and attitudes toward the experimenter only at the very end of the entire session, that is, after they had also taken on the role of agent. Conversely, participants who started as agents completed all questionnaires during the second half of the session, after switching roles and becoming the victim. This procedure ensured that the self-reported ratings concerning the experimenter were based on the participants’ experience after having played both roles as victims and agents, thereby avoiding any potential confounds related to order effects (i.e., starting as the victim or the agent first). 
Internal consistency estimates were examined across all questionnaires with multiple items (See Supplementary Material S2 for full results). Cronbach’s alpha values were acceptable to excellent for the majority of scales (α = .653-.911), supporting the reliability of participant responses (Tavakol & Dennick, 2011). The MFQ subscales returned more modest reliability coefficients (α = .508-.746) but not too far off from Graham et al. (2011) who reported alphas in the .65-.84 range for MFQ subscales. Graham et al. (2011) attribute the modest MFQ’s alphas to the breadth of moral concerns each subscale is designed to capture, rather than poor measurement per se. Altogether, this shows acceptable reliability of our individual difference’s measures.
EEG Recordings
We conducted EEG recordings using the 64-channel electrode cap with the Biosemi equipment. The data was acquired at a sampling rate of 2,048 Hz and the channels were placed according to the international 10-20 system. Two additional electrodes were used to capture activities from left and right mastoids. We used MNE-Python to pre-process and analyse all EEG data. Data were referenced to the average signal of the two mastoids and filtered low-pass at 40 Hz and high-pass at 0.01 Hz. Eye movement artefacts were removed using an Independent Component Analysis (ICA), wherein Fp1 and Fp2 were set to find bad ICA components that significantly correlated with horizontal and vertical eye movements (threshold correlation = 0.5) alongside with visual inspection to detect bad ICA components. ICA solution was finally reapplied on the filtered data. 
[bookmark: _Int_jfHk4MhA]To conduct Time Frequency Analysis (TFR), the frontal midline theta frequency (FMθ) was computed by averaging the Fz, Cz, FC1 and FC2 electrodes. For each trial, the time-frequency power was extracted with the tfr_morlet() function following the calculation of a Fast Fourier transform (FFT) on the data. An FFT of a complex Morlet wave was computed based on these parameters: frequency range from 2 Hz to 30 Hz with 80 logarithmically spaced bins, logarithmically spaced cycles from 4 to 14. Epoching was performed by taking -3 to 3s around the stimulus or response window. 
[bookmark: _Int_wC8neF50][bookmark: _Int_wk886J90]All power values in the time-frequency representation were normalised to the average baseline power in each frequency band using a decibel (dB) transform (Db power = 10 x log10(power/baseline), using MNE-python’s ‘logratio’ parameter. For TFR after audio instructions i.e., stimulus-locked, epochs were cropped from -500ms to 1,000ms to determine the time and frequency windows of interest and select the value which was significantly different from the others in the 4-8 Hz frequency bands. The baseline power was computed as the average power (instructions to ‘Give a Shock’ / ‘Don’t give a shock’ from -500ms to -100ms before the onset of the audio instructions for stimulus-locked TFR (see Figure 3A). As having mentioned, a variable jittered interval (2,500ms - 3,500ms) was included between the auditory instruction and the response screen to ensure a clear temporal separation between the instruction-related processing and the later decision-making/motor preparation of key press. Such separation allowed cleaner EEG epochs when we computed stimulus-locked and response locked TFRs to make sure that FMθ after auditory instructions did not get contaminated or overlapped with FMθ before key press.
For TFR before keypress i.e., response-locked, shorter epochs from -2,500ms to 500ms were analysed to determine the time and frequency windows of interest and select the value which was significantly different from the others in the 3.4-7.8 Hz frequency bands. The baseline power was computed as the average power across all experimental conditions (Gave A Shock - Obeyed, Did Not Shock - Obeyed, Prosocial Disobeyed), from -1,500ms to -1,000ms before the key press for response-locked TFR (Figure 4A).
[bookmark: _Int_U7fEreAa]To find the significantly different value, values that were above the mean +1.96* standard deviation from all values were selected. Such formula produces a range of values within which the true population mean could be expected to fall with a 95% level of confidence (Field, 2012). We then used this value to create a circular mask, extracting FMθ power within the specific time and frequency windows and for each participant, their mean value within this mask defined the time/frequency window.
Results
The results were analysed with both frequentist and Bayesian statistics with the latter using conventions whereby 1/3 < BF10 < 3 implies that the data are similarly likely under the H1 and H0. A BF10 < 1/3 is interpreted as supporting H0 while BF10 > 3 supports H1 (Dienes, 2011), corresponding to our preregistration. Additionally, all exploratory correlational analyses were corrected for multiple comparisons using the false discovery rate (FDR) procedure (Benjamini & Hochberg, 1995), with adjusted p-values reported.
Low v. High identification with the experimenter
Participants were divided into Low (N = 34, M = 4.46, SD = .45) and High identification groups (N = 36, M = 5.78, SD = .50) based solely on their reported scores on the identification with the experimenter scale, using median split method (Iacobucci et al., 2015) (median = 5.1, M = 5.14, SD = .81, Min = 3.10, Max = 7.00). This categorisation was independent of the participants’ nationality groups. As expected, an independent sample test confirmed that the two groups Low v. High reported identification significantly differed in how much they identified with the experimenter t(68) = -11.67, p < .001, d = -2.79, BF10 > 1000 (two-tailed). The two Low v. High identification with the experimenter groups (independent of nationality) also differed significantly regarding the positive perception of the experimenter’s group that the High identification (M = 6.41, SD = .50) group reported higher score than the Low identification group (M = 6.01, SD = .99) with the frequentist approach t(68) = 2.12, p=.037, d = .51, BF10 = 1.37 (see also Supplementary Material S3 for full comparisons between the two groups on other questionnaires surrounding participants’ perception of the experimenter).
To confirm that nationality did not systematically affect the identification grouping, we examined the nationality distribution across the two groups. Participants who shared the experimenter’s nationality i.e., Southeast/East Asian were evenly represented in both groups (Low = 6, High = 8), and the overall distribution of nationalities was similar across groups (see Table 1). Thus, this justified our splitting of participants into Low and High identification with the Experimenter groups based on their self-reported identification score rather than their nationality groups.
Behavioural explicit measures
Prosocial disobedience rate was calculated by dividing the number of trials the agent refused to shock the victim by the total number of trials, whilst the obedience rate was calculated by dividing the number of trials participants obeyed the experimenter’s orders (both to give/not give shocks) by total trials. Participants’ obedience rate was on average 76.1% (SD = 23.32), ranging from 29.8% to 100%. The distribution was slightly negatively skewed  (-.61), suggesting that more participants had higher obedience scores. For prosocial outcome, the mean prosocial disobedience rate across all participants was 22.4% (SD = 23.22, range = 0 - 69.2). The distribution was slightly positively skewed (.67), with a small number of participants disobeying substantially more than the average. 
Empathy towards the victim, which was measured randomly in 15 trials asking participants to rate how painful the shock of the very last trial was for the victim (from 0 to 100), was on average of 49.43 (SD=20.39) across all participants with range from 0 to 96.90. The distribution of empathy scores was with a slight negative skew (-.52) which suggests that participants tended to score somewhat higher on empathy. Participants were also asked at the end of the experiment to indicate how responsible did they feel on the scale from 0 to 100, and on average, participants’ responsibility rating was 70.86 (SD=24.12) (range = 0 - 100). Likewise, skewness of responsibility ratings was also negative (-1.02) meaning that most participants rated high on feeling responsible for their actions.
The two Low and High identification with the experimenter groups did not differ in the prosocial disobedience rate t(67) = .28, p = .780, d = .07, BF10 = .19; in the obedience rate t(67) = -.35, p = .725, d = -.09, BF10 = .19; in the level of empathy reported towards the victim t(67) = .74, p = .465, d = -.18, BF10 = .23; or the rating of feeling responsible for the outcome t(67) = .69, p = .490, d = .17, BF10 = .23 (Figure 2). These results suggested that identification with the experimenter did not have significant effect on the behavioural outcomes of the participants in this coercive context. Additional control analyses showed that order of the role (victim first, agent first) did not influence the results for obedience rate, prosocial disobedience rate, empathy or responsibility ratings (all ps ≥.088; BFs10≤ .71) (See Supplementary Material S5A for full results).  
Mid-frontal theta activity (FMθ) after hearing the auditory instructions 
[bookmark: _Int_OfN8vTj3][bookmark: _Int_eOzRQCzf]A 2 (‘Give a shock’ v. ‘Don’t give a shock’) x 2 (Low v. High Identification) ANOVA was conducted to examine the effects of auditory instruction and level of identification with the experimenter on the FMθ power after hearing the auditory instructions. Results revealed a significant main effect of Coercion to harm F(1, 66) = 23.35, p <.001, np2 = .26, BF10 > 1000, indicating that FMθ power (dB) was greater when participants heard the instruction to ‘give a shock’ (M = 2.86, SE = .20) compared to ‘don’t give a shock’ (M = 2.17, SE = .17) (Figure 3B). We found neither a significant main effect of Group (Low v. High Identification) F(1, 66) = .00, p = .948, np2 = .00, BF10 = .33 nor significant interaction effect F(1, 66) = .68, p = .414, np2 = .01, BF10 = .32. Thus, identification with the experimenter did not meaningfully moderate the participants’ FMθ after hearing the experimenter’s auditory instructions. Additional control analysis showed that order of the role (victim first, agent first) did not influence the results of FMθ after hearing the auditory instructions (all ps ≥.448; BFs10≤ .41) (See Supplementary Material S5B for full results).  
Mid-frontal theta activity (FMθ) before key press
	We conducted a mixed 3 (Conditions: Gave A Shock – Obeyed v. Did Not Shock – Obeyed v. Did Not Shock – Prosocially Disobeyed) x 2 (Group: Low/High Identification with the experimenter) ANOVA on the magnitude of FMθ before participants obeying the experimenter’s orders. We found no significant main effects of Condition F(2, 46) = .23, p =.796, np2 = . 01, BF10 = .08; or Group F(2, 47) = 1.01, p =.320, np2 = .02, BF10= .55. The interaction effect was also not significant F(1, 46) = 1.14, p =.324, np2 = .02, BF10 = .27 (Figure 4B). Additional control analysis showed that order of the role (victim first, agent first) did not influence the results of FMθ before key press (all ps ≥.577; BFs10≤ .32) (See Supplementary Material S5C for full results).  
Exploratory analyses showed that favourability towards the experimenter was significantly associated with lower FMθ power before obeying not to shock the victims r(66) = -.381, p = .017 (FDR corrected), BF10 = 16.1, suggesting that positive attitudes towards the experimenter was naturally indicative of the response to the uncomplicated order to not harm others (Figure 4C).
Temporal Binding (Sense of agency)
To compute the temporal binding effect, we used two methods commonly reported in the literature: (a) The Error of Estimation (expressed in ms), where the temporal binding effect was defined as the mean difference between the perceived interval and the actual interval between the key press and the outcome; and (b) z-score transformation, obtained by subtracting, for each participant, the mean interval estimate across all trials from each individual estimate, and then dividing the resulting difference by the standard deviation of all estimates for that participant. Here, we included both the z-score and the error of estimation score since prior studies used these different measures, which makes direct comparison of results challenging (Caspar et al., 2022; Dewey, 2024; Tricoche et al., 2024, 2025). Although these two computation methods differ in how the data are expressed, both indices point in the same direction: the more negative the values, the stronger the temporal binding effect, which serves as a proxy for a stronger implicit sense of agency.
Given that several participants lacked data for trials where they did not disobey and that individuals differed in temporal perception which thus yielded variability, we utilised Linear Mixed Models (LMMs) instead of repeated-measures ANOVAs for temporal binding analyses. LMMs handle missing data without listwise exclusion and allow random intercepts for each participant. We modelled separately error of estimation and z-score temporal binding in two LMM models; both with a) Outcome (3 levels: Prosocially Disobeyed – Did not shock v. Obeyed – Gave shock v. Obeyed – Did not shock), b) Identification with the Experimenter group (2 levels: Low vs. High), and c) their interactions as fixed effects, with participant and nationality group as random effects. 
Note that for Outcome as the predictor, there was one extra level of Disobeyed – Gave shock i.e., antisocial disobedience. However, we did not include this level in the model because the data was too extreme: half of the participants did not have any trials where they antisocially disobeyed orders and gave shocks to the victim (32/62 participants). For those who did have data (30/62), 25 participants had maximum of 5 trials where they disobeyed orders and gave shock. With such extremity, this would make the dataset to be critically unbalanced and it has been shown that even though LMMs are flexible, massively unbalanced data still causes issues of false negatives in LMMs output (Hesselmann, 2018). Thus, the predictor Outcome was comprised of three levels with decent data: Prosocially Disobeyed – Did not shock v. Obeyed – Gave shock v. Obeyed – Did not shock (see Supplementary Material S4 for the analyses with Antisocial Disobedience (Disobeyed – Gave shock) level). 
For error of estimation method, the linear mixed-effects model with random intercepts for participants and nationality revealed a significant main effect of Outcome on temporal binding, F(2, 110.29) = 4.86, p = .009. Estimated marginal means (EMM) contrasts from the model showed that temporal binding was significantly greater for Prosocially Disobeyed – Did not shock outcome (EMM = -107.5, SE = 121) compared to Obeyed – Gave shock outcome (EMM = -76.5, SE = 121) t(115) = -2.83, p=.006. EMM temporal binding calculated using error of estimation method for Obeyed – Did not shock outcome (EMM = -99.7, SE = 121) was also greater than Obeyed – Gave shock t(114) = -2.33, p=.021. There was no significant difference in temporal binding effect between Obeyed – Did not shock and  Prosocially Disobeyed – Did not shock t(115) = .71, p=.477. The main effect of identification group (F(1, 54.44)  = .68, p = .411) and the Outcome × Identification group interaction (F(2, 110.28)  = 1.24, p = .294) were not significant (Figure 5A). 
	Similar linear mixed-effects model but with the z-score temporal binding measure as the dependent variable showed that the main effect of Outcome was significant, F(2, 172) = 3.46, p = .033. Akin to the above model, EMM contrasts here also showed that temporal binding z-score was significantly greater for Prosocially Disobeyed – Did not shock outcome (EMM = -.12, SE = .04) compared to Obeyed – Gave shock outcome (EMM = -.01, SE = .03) t(125) = -2.21, p=.029. EMM temporal binding z-score for Obeyed – Did not shock outcome (EMM = -.11, SE = .03) was also greater than Obeyed – Gave shock t(115) = -2.22, p=.028. There was also no significant difference in temporal binding effect calculated using z-score method between Obeyed – Did not shock and Prosocially Disobeyed – Did not shock t(125) = .14, p=.886. The main effect of identification group on temporal binding z-score was not significant (F(1, 172) = .08, p = .776). 
However, for this z-score binding LMM model, we found a significant Outcome × Identification group interaction effect F(2, 172) = 3.44, p = .034. Follow-up EMM contrasts showed that for participants in the Low identification with the experimenter group, z-score temporal binding was significantly greater for Prosocially Disobeyed – Did not shock outcome (EMM = -.19, SE = .05) than Obeyed – Gave shock outcome (EMM = -.02, SE = .04) t(124) = -2.45, p = .041. Meanwhile, for participants of the High identification with the experimenter group, temporal binding z-score did not differ between prosocial disobedience (EMM = -.05, SE = .05) and obedience to shock trials (EMM = -.01, SE = .04) t(126) = -.63, p = .804 (Figure 5B). 
Furthermore, we also found that for those in the High identification group, z-score binding for Obeyed – Did not shock outcome (EMM = -.17, SE = .04) was significantly greater compared to Obeyed – Gave shock outcome (EMM = -.01, SE = .04) t(115) = -2.58, p = .030. For those in the Low identification group, EMM z-score binding for Obeyed – Did not shock (EMM = -.06, SE = .04) and Obeyed – Gave shock outcome (EMM = -.02, SE = .04) did not significantly differ t(115) = -.62, p = .810 (Figure 5B).
Additional control analyses using similar LMM models but with order of the role (victim first, agent first) as the fixed effect show that order of the role did not influence the results of both z-score or error of estimation temporal binding calculation methods (all ps ≥.130) (See Supplementary Material S5D for full results).  
Prosocial Disobedience – further individual differences factors
To provide further insights into which factors drove the rate of prosocial disobedience, i.e., what contributed to the likelihood of participants disobeying the immoral orders to harm others; exploratory correlational analyses were conducted (using FDR procedure for corrections) between the rate of prosocial disobedience and the socio-cognitive, individual differences and neural measures. Results suggested that there was a significant negative correlation between scores on Right-wing Authoritarianism and the rate of prosocial disobedience, suggesting that individuals scoring higher on Right-wing Authoritarianism were less likely to disobey r(69) = -.42, p = .007 (FDR corrected), BF10 = 5.00. Similar pattern was observed the higher one scored  on Authority/Respect, the lower the rate of prosocial disobedience r(69) = -.41, p = .007 (FDR corrected), BF10 = 4.17. Rating of feeling responsible was positively correlated with prosocial disobedience rate that the more responsibility the participants felt over their actions and outcome, the more they disobeyed r(69) = .28, p = .022 (Before PDR correction), BF10 = 1.27 however FDR corrected p was not significant: pFDR = .155.
Next, we conducted an exploratory linear mixed-effects model with several socio-cognitive, individual differences and neural measures of interest to provide further insights into which factors drove the rate of prosocial disobedience. It is worth noting that even though we measured a lot of variables and questionnaires, we did not include all variables in the model as this risks overfitting. Thus, we selected the most prominent variables based on Caspar et al. (2022) where relevant and added sense of agency, Authority/Respect subscale, RWA and identification with the experimenter as extra predictors (see Table 2). Note that in this model, nationality group (Belgian, SE/EA, SA/ME, Other European and African) was included as a random intercept to account for unexplained variability within each nationality group and thus to obtain more accurate fixed-effect estimates. Nationality group (1=Belgian, 2=SE/EA, 3=SA/ME; 4=Other European; 5=African) i.e., categorical variable was dummy-coded. All continuous predictor variables were standardised (z-scored) prior to analysis to facilitate interpretation and model convergence. 

Our model fit indices indicated that the model was an adequate fit: AIC = 147.6, BIC = 171.2, log-likelihood = -61.80. Scaled residuals ranged between -1.59 and 2.42, indicating no extreme outliers. Variance inflation factors (VIF) for all predictors were below 5, hence no problematic multicollinearity. Confidence intervals for key significant predictors (95%) did not include zero (Table 2). The nationality groups as the random intercept had variance of .00, SD = .00 and this suggests that there was no detectable between-nation variation in prosocial disobedience rate. Fixed effects thus explained effectively the outcome variable.
Results showed that similar to the correlational analysis, individuals scoring higher on Authority/Respect subscale were less likely to disobey β = -.29, p = .042. Although the correlation between RWA and prosocial disobedience rate was significant, RWA did not survive the model as a fixed-effect predictor. Lastly, responsibility rating was a significant predictor: the more responsibility the participants felt over their actions and outcome, the more they disobeyed: β = .24, p =.048. 
Discussion
The current study focussed on understanding how the identification with the experimenter influences the neurocognitive mechanisms involved in deciding whether to obey or disobey the experimenter’s harmful orders. The paradigm utilised here allowed us to not only look at the sole outcome of obedience or disobedience but also the neurocognitive processes involved across the decision-making phases (pre-decisional, decisional and post-decisional) (Caspar et al., 2021, 2022). Crucially, by examining the chronological phases of these mechanisms, our study provides further insights into when, how and whether identifying with the experimenter would matter most when it comes to the decisions to obey or disobey immoral orders.
Primary effect of identification with the experimenter on prosocial disobedience 
We did not find the effect of identifying with the experimenter on participants’ tendency to obey with coercive and harmful commands, nor on their rate of prosocial disobedience. The Low v. High identification with the experimenter groups did not differ in the extent to which they followed the orders to shock the victim or resisted administering painful shocks. Participants in the Low identification group also did not show any differences in feeling of empathy towards the victim or feeling responsible for the outcome of their own actions, suggesting that the effect of identifying with the experimenter on post-decisional behavioural outcomes in the coercive context here was not meaningful. 
Thus, in contrary to the body of research supporting the engaged followership model  (Haslam & Reicher, 2012; Reicher et al., 2012; Steffens et al., 2014, 2021), the current study did not find significant effect of the experimenter on obedience or prosocial disobedience in coercive to harm context. This aligns with results obtained in other studies using diverse population samples, where the relationship between identification with the experimenter and disobedience supported the null hypothesis (Caspar et al., 2021, 2022; Seyll et al., 2025). Such diverging results could be due to the differences in the paradigms employed as in the experimental procedures. For instance, in Reicher et al. (2012), participants were made specifically aware that the study they were taking part in was relevant to the Milgram’s original obedience study. Furthermore, when participants were asked to rate how much they would identify with the experimenter, who was particularly framed to be a scientist representing the scientific community, participants were told that in Milgram’s original research, the identification with the experimenter had been high whilst with the learner (i.e., victim) had only been moderate, which could have primed participants regarding the experimenter’s expectancies. In contrast, our paradigm did not emphasise any components of obedience or identification with the experimenter to the participants before and during the experiment. The participants in the present study, as well as in the previous studies where the null hypothesis was supported (Caspar et al., 2021, 2022; Seyll et al., 2025), were only told that they were taking part in a social decision-making task without any further information about obedience, Milgram’s seminal studies, or the experimenter as the representative of the scientific community. 
In later studies, Birney et al. (2023) and Haslam et al. (2014) utilised a word-image association task where participants were instructed to assign negative adjectives (‘lazy’; ‘cruel’ etc.) to social groups (family walking in a park etc.) by the experimenter. Compliance was found to be positively predicted by prods referencing scientific goals, supporting engaged followership model wherein obedience depends on identification with a valued scientific cause rather than blind submission. However, such paradigm lacks the ecological validity that the task is far less dramatic and morally charged than administering shocks to a person. Meanwhile, the paradigm we utilised in the current study allows us to examine the physical and immediate harm that one would cause under coercion, as well as the neuro-cognitive processes associated with it. Here, we found that identification with the experimenter showed no modulation on whether one obeyed or disobeyed. Such null finding carries direct theoretical weight. The engaged followership model proposes that obedience should be driven by identification with the authority figure and their cause and thus, higher identification motivates greater level of obedience. The findings here did not support this theory because participants who identified more with the experimenter did not obey orders to shock more than their counterparts who reported less identification. This null result is consistent with a recent study using a paradigm inspired by Milgram which further undermines the engaged followership model (Grzyb, Dolinski, Sudoł-Malisz, et al., 2025). The authors demonstrated that when the study was framed as a purely commercial marketing test, participants obeyed to send shocks just as frequently as when they believed that the study served the scientific causes (Grzyb, Dolinski, Sudoł-Malisz, et al., 2025). Such finding also points to the possibility that participants may simply identify with any framed endeavour, rather than specifically with scientific goals or the experimenter representing them as engaged followership account would denote. Taken together, compliance with immoral orders is most likely to involve multiple processes: obedience cannot be not sufficiently explained by mere identification with the experimenter and the scientific cause which the engaged followership account suggests. Rather, obedience is driven by a mixture of situational and personal factors as we aimed to unpack here in the current study.
Sense of agency
 	Overall, we found that temporal binding magnitude was significantly more negative, indicating a stronger sense of implicit agency, when participants disobeyed the experimenter’s order to harm the victim, compared to when they obeyed and administered shocks. Such result is somewhat in line with past research. Previous studies have often shown that when the coercive orders or outcome are prosocial i.e., not harming the victim, the temporal binding effect is generally greater compared to when the given orders or outcome are antisocial/immoral i.e., harming the victim. In particular, temporal binding effect is stronger when agents actually deliver financial harm compared to when they do not (Caspar et al., 2016) ; when agents offer help compared to when they do not help others (Pech & Caspar, 2024); or when participants conform with prosocial orders to not send shocks compared to when participants conform with orders to send shocks (Piperno et al., 2025). However, focussing on specifically whether prosocial disobedience would increase the sense of agency, this has not been shown in past findings. Here, we found that prosocial disobedience led to greater sense of agency compared to obedience to harm others. Like past research suggest, obeying orders might modify the subjective experience of being the author of such action: the perceived temporal association between actions and the consequences attenuate (Caspar et al., 2021, 2025; Pech & Caspar, 2023). In contrast, here we showed evidence that when one deliberately chooses to defy immoral orders, this results in an increased implicit sense of agency. Thus, the act of prosocial disobedience may reinstate the subjective experience of authorship and control over one’s actions.
Notably, such effect of increased temporal binding effect when disobeying orders shock the victim was most pronounced for participants who reported lower identification with the experimenter. For those who identified more with the experimenter, temporal binding magnitudes when they obeyed and gave shocks; or when disobeyed and did not shock the victim were comparable. One interpretation is that participants who did not identify with the experimenter appeared to experience reduced authorship when obeying harmful orders. For them, the temporal link between action and consequence weakened which resembled the experience of passive movements. By disobeying, however, these participants regained a heightened sense of agency as they took deliberate and volitional action to resist immoral orders. Thus, deliberate disobedience offered the strongest experience of agency, especially for those who lacked identification with the experimenter. 
In contrast, when individuals identified with the experimenter, the affiliation with such experimenter might have prevented the individuals to undergo a surge in temporal binding to the same extent when disobeying the orders. Because of affiliating with the experimenter, disobeying the orders from such experimenter whom one identified with could conflict with such perceived social bond. Furthermore, participants identifying with the experimenter did show significantly reduced temporal binding effect when obeying to send shocks compared to when obeying not to send shocks. Milgram’s theory of agentic state may partially explain for this: when the outcome was harmful, it might have been easier for participants who identified with the experimenter to shift the agency attribution from oneself to the coercer as the initial source of action (Caspar et al., 2016; Milgram, 1974). Thus, weakened temporal binding effect observed for High identification group when obeying and sending shocks could be a result of distancing oneself from the harmful outcome and shifting agency to the experimenter. Another possible explanation could be due to how following the experimenter’s orders to not elicit harm to the victim allowed participants of the High identification group to comply without violating either moral or social expectations. Taken together, these findings suggest that agent-coercer dynamics might shape agency. Specifically, not identifying with the experimenter helps individuals preserve their sense of control implicitly by disobeying immoral orders. Meanwhile, strong identification may a) undermine the subjective feeling of authorship, even during acts of moral resistance and b) make it easier to shift agency from the self to the experimenter when the outcome is harmful.
More broadly, it is worth considering whether the observed pattern of agency effects reflected the role of identification per se or whether identification operated indirectly by shaping the degree of subjective conflict associated with different courses of action. Under this account, individuals might experience stronger agency when acting in ways that are least internally conflicting (Sidarus et al., 2017; Sidarus & Haggard, 2016)- a threshold that differs as a function of identification with the experimenter. For participants with lower identification, resisting harmful orders might have been a subjectively unconflicted choice and sense of agency would thus accordingly heighten during prosocial disobedience. For those with higher identification with the experimenter, complying with morally acceptable demands might satisfy both social and moral expectations simultaneously, again minimising conflict and preserving sense of agency. Identification with the experimenter, on this view, would not directly determine sense of agency but rather modulate the conflict landscape within which agentic experiences might have arisen. While this interpretation extends beyond the current data and requires more direct testing (for instance through explicit measurement of perceived action conflict as a mediating variable), it offers a potentially more parsimonious account of the present findings.
It is worth noting that the above findings were only applicable to z-score temporal binding calculation method but not error of estimation. There are indeed individual differences in how people estimate time i.e., some might prefer to use small numbers whilst others prefer larger values to indicate the interval (Caspar et al., 2022; Cravo et al., 2013). Utilising z-score transformation reduces such irrelevant inter-subject variability whilst the error-of-estimation method fails to do so. Having said that, we still found converging results between the two methods of calculation that for both error of estimation and z-score, temporal binding was attenuated in trials where participants obeyed and harmed the victim, compared to trials when participants obeyed not to shock as well as when participants disobeyed the orders to shock. It thus suggests that those results are robust, regardless of the computation method. 
FMθ after auditory instructions and FMθ before key press
	Our results demonstrated that FMθ after hearing coercive auditory instructions to administer pain shocks to the victim was significantly greater than after participants heard being instructed not to give shocks. Notably, such effects of enhanced FMθ after hearing immoral orders and weaker FMθ after hearing moral instructions were not modulated by the extent to which participants identified with the experimenter. 
[bookmark: _Hlk217297200]We argued that this elevated FMθ indicated a heightened sense of cognitive conflict and increased attentional engagement when participants were processing the coercive immoral orders (Brady et al., 2020). Previous studies showed mixed results regarding if listening to immoral orders are associated with higher FMθ or whether processing morally sound auditory orders heightens FMθ. On the one hand, some studies found the opposite pattern as compared to ours. One study utilised fMRI testing with civilians and found that the non-harmful orders “do not send a shock” resulted in greater activation in the superior temporal gyrus compared to the harm orders i.e., “send a shock” (Tricoche et al., 2024). Likewise, an EEG study whose paradigm we closely followed here also showed that more FMθ after hearing the instruction to not send a shock than after hearing instruction to send a shock, although the Bayesian test for this was inconclusive (Caspar et al., 2022). On the other hand, a recent EEG study who involved genocide perpetrators, bystanders, and rescuers did find similar results observed in our current study with greater FMθ after hearing harmful orders compared to non-harmful orders (Seyll et al., 2025). Such findings could reflect greater attention allocated to harmful and immoral commands amongst individuals who had lived the consequences of obedience firsthand. Taken together, contrasting findings shown here highlight the need to strengthen external validity in social neuroscience research on obedience before making broad theoretical claims. 
 	While FMθ was notably responsive to auditory instructions, we did not find any difference in FMθ before the key press between conditions or identification with the experimenter groups. Past studies also show that the FMθ before sending shocks does not differ from FMθ before not sending shocks (Caspar et al., 2022; Caspar & Pech, 2024). This suggests that, by the time of action execution, cognitive conflict might have already been resolved, regardless of whether the participants decided to give shocks or not to give shocks to the victim. Another explanation could be that because the current study involved only forced-choice rather than free-choice trials; thus here, participants may merely follow the experimenter’s orders which consequentially frees up cognitive load involved in making a decision (Caspar & Pech, 2024; Giersiepen et al., 2023). This interpretation is supported by how participants explicitly report that simply following orders was perceived as easier (Caspar, 2024). Whilst FMθ before key press was not modulated by the level of identifying with the experimenter, we did find that higher favourability towards the experimenter was associated with lower FMθ when obeying instructions not to shock. Thus, the positive attitude towards the experimenter was naturally indicative of the low level of cognitive conflict when processing the morally sound commands. Overall, these findings from the EEG time frequency analyses demonstrated how conflict processing unfolds during the pre-decisional stages of one’s action.
Prosocial disobedience – further individual differences factors
Scholars supporting the engaged followership model have advocated the identification with the experimenter is central to one’s decision to follow through with orders (Griggs, 2017; Haslam et al., 2014; Haslam & Reicher, 2012). However, from results above, identifying with the experimenter did not modulate the rate of prosocial disobedience and its associated neuro-cognitive mechanisms (apart from sense of agency) in this ecological valid paradigm. Thus, one should look beyond the identification with the experimenter as this alone does not explain for individuals’ decision to obey or disobey. Here, we found that prosocial disobedience was indeed modulated by the feeling of responsibility and individual differences factors including Right-wing Authoritarianism and authority/respect subscale of the Moral Foundation questionnaire. 
With regards to the attribution of personal responsibility, high and low identification groups did not differ in feeling of responsibility. In other words, identification with the experimenter did not influence the extent to which participants attributed responsibility to themselves. Thus, this does not support and also complicates the straightforward identification-based accounts like engaged followership model. This finding in the current study suggests identification does not influence responsibility attribution, in addition to that identification with the experimenter alone is insufficient to explain for prosocial disobedience. Rather, we found that participants who reported to feel highly responsible for their action and the action consequences of harming others were more likely to exert prosocial disobedience. Such findings were in line with past studies that the feeling of responsibility positively facilitated prosocial behavioural outcomes (Caspar et al., 2022; Lepron et al., 2015; Piperno et al., 2025; Tricoche et al., 2024). Thus, feeling responsible plays a more integrally independent role in shaping whether participants would prosocially disobey the immoral orders. This is broadly consistent with Milgram’s (1974) agentic-state theory, which emphasises the relinquishing of personal responsibility to the authority figure as a mechanism underlying obedience (Blass, 1996). Here, our findings simply reflect the inverse of this: when participants retained a strong sense of feeling personally responsible, they were more likely to resist obeying and thus prosocially disobey immoral orders. However, caution is warranted regarding the sense of responsibility measured here in our study because it was based on a single measure at the end of the experiment. It is also possible that participants who administered more shocks might have underreported their feeling of responsibility at the end as a means of self-serving bias and preserving a positive self-image (Carlson et al., 2020; Caspar et al., 2022). That said, a recent study which utilised an object-destruction paradigm (ordering participants to kill live bugs) did show that obedient participants still reported high responsibility and perceived themselves as responsible factors (Götz et al., 2023). Thus, self-serving bias responses may not always perpetuate and feeling responsible may indeed facilitate prosocial behaviour. 
Importantly, our results also showed the importance of individual differences in Socio-political belief that individuals scoring higher on Right-wing Authoritarianism and Authority/Respect as one’s principle of moral foundation were less likely to disobey. These socio-political views have been demonstrated to be strongly influencing individuals’ behavioural outcome, especially in the context of coercion, obedience and prosocial dispositions (Blass, 1995; Haidt & Graham, 2007; Krispenz & Bertrams, 2024). Holding such belief might hinder individuals from opting for the right thing i.e., resisting the immoral orders given by authorities. Altogether, these findings show the importance of assessing socio-cultural factors as well since they can shape individuals’ propensity to obey or resist immoral orders from authority. Considering the socio-political orientations and moral foundations alongside situational factors could thus offer a comprehensive understanding of prosocial disobedience (Kivikangas et al., 2021). 
Limitations
It is worth noting that in the current study, identification with the experimenter was assessed post-hoc, whereas engaged followership accounts often assume that identification precedes obedience. That being said, we considered post-hoc assessment necessary because meaningful identification could only be facilitated by prior interaction with the experimenter; specifically after participants had acted as the agent receiving direct orders and had interacted with the experimenter during the procedures (e.g., EEG setup). Measuring identification beforehand would have required participants to evaluate someone they had not yet encountered in a meaningful way, likely yielding responses based on assumptions rather than experience. Additionally, if identification had been assessed before like in Reicher et al. (2012) for instance (who also explicitly told the participants before measuring identification scores: as an anchor, identification with the experimenter as a scientist was high and had a value of 80 on a scale from 0 to 100), this would have created experimenter’s expectancy bias in the participants’ mind. Thus, the measured identification here aimed to reflect the extent to which identification might have developed during the interaction itself and how this could have affected (dis)obedience. Another caveat is that, in the current study, we used a median split primarily for analytic clarity since it allowed us to examine the effect of identification with the experimenter on many neuro-cognitive processes at many stages of decision-making, comparing between relatively lower and higher identifying participants (Iacobucci et al., 2015). However, the measure of identification was continuous and the data could support a more graded analysis. Future research could model identification as a continuous or time-varying variable to capture both individual differences and rapid shifts during the experimental interaction, in line with recent evidence (Heitmann & Reichardt, 2024; Krishna & Götz, 2024).
Another limitation of the present study concerns the administration of extensive questionnaires immediately following the experimental procedure. While questionnaire order was randomised across participants so this helped reduce spill-over from one measure to the next, the completion of multiple self-report measures after a psychologically demanding task might have introduced fatigue and/or response biases. Internal consistency estimates have been conducted to show that Cronbach’s alpha values were acceptable to excellent for the majority of scales, supporting the reliability of participant responses. Altogether, the reliability evidence suggests that the questionnaire data are internally consistent and that fatigue/ spill-over effects might not have compromised quality here. That being said, future research would benefit from reducing questionnaire burden, for example by employing shorter validated scales or distributing measures across multiple timepoints, to further minimise potential fatigue/spill-over effects.
Lastly, several key variables in the current study were measured rather than experimentally manipulated. Empathy serves as a useful illustration of this issue. While dispositional empathy measured via questionnaire has been found to have no effect on obedience (Doliński et al., 2017), experimentally directed empathy toward the victim has been shown to reduce obedience (Grzyb & Dolinski, 2023). One plausible explanation for this discrepancy is that dispositional empathy may reflect concern for both the victim and the experimenter simultaneously. Participants high in empathy may feel distress at the victim’s suffering while also feeling reluctant to inconvenience the experimenter by refusing to shock. These competing empathic concerns may cancel each other out, attenuating any observable effect on obedience. Although the current study assessed empathy specifically directed toward the victim’s suffering, it remains possible that highly empathic participants also experienced concurrent concern for the experimenter, which might further complicate interpretation of the findings. Future research could address this by experimentally directing empathy toward one party at a time, allowing cleaner causal inferences about its role in obedience.
Conclusion
The current study aims to assess whether the identification with the experimenter influenced individuals’ decision to obey or disobey the immoral commands to inflict painful electric shocks on others. We utilised an ecologically valid paradigm that allows us not only to examine the (dis)obedience as the sole outcome but the mechanisms associated with it. The results showed that the identification with the experimenter did not affect participants’ rate of (dis)obedience, or neuro-cognitive conflict processing components as shown via midfrontal theta activity after hearing the experimenter’s auditory commands or before pressing the shock key. The implicit sense of agency measured using temporal binding was the only mechanism that was modulated by the identification with the experimenter. That is, those who were in the Low identification with the experimenter group showed stronger implicit agency when they disobeyed orders to harm than when they obeyed, suggesting that such act of disobedience boosted the sense of authorship and feeling of being in control, without the need for conscious or active reflection. Since the identification with the experimenter did not sufficiently explain whether participants disobeyed, the mixed-effects model showed that prosocial disobedience could indeed be explained by several psychological and socio-cultural factors, namely feeling of responsibility; Right-wing Authoritarianism; and Authority/Respect subscale (Moral Foundation questionnaire). Altogether, these results thus illustrate the nuances in individuals’ decision to prosocially disobey immoral orders that it must be investigated within various decision-making processes to unfold the individual differences in such coercive and morally charged context. 

Declarations
Funding
This work was supported by the FWO Junior Research Project (FWO.ORP.2023.0001.01) granted to EAC for the funding source; and the Experimental Psychology Society’s Study Visit Grant 2024 and University of East Anglia’s PhD Studentship awarded to AHL. 

Competing interests
The author(s) declare no competing interests

Ethics approval
This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the Ethics Committee of Faculty of Psychology and Educational Sciences, Ghent University (reference number: 2023-146). Informed consent was obtained from all participants. 

Consent to participate & Consent for publication
	Informed consent to participate and for publication was obtained from all individual participants included in the study.

Open Practices Statement: Data and code availability
The experiment was pre-registered on Open Science Framework: https://osf.io/juf4a/overview?view_only=1807c59473d1482f8863c35325ffb4a8.
Data and codes are available on Open Science Framework: https://osf.io/xf3sg/overview?view_only=7b143aba59ce4891bfe8df11c6cf00a1

Author contributions
AHL and EAC developed the study concept and the study design. Testing and data
collection were performed by AHL. AHL performed the data analysis and interpretation with
the help of EAC. AHL drafted the manuscript, and EAC provided critical revisions. All
authors approved the final version of the manuscript for submission.




[image: ]
[bookmark: _Int_lQnRj604]Figure 1. Illustration of the experimental set up. Timeline of an example trial is shown in the upper panel, illustrating the agent’s screen during a trial where the agent gave a shock to the victim. Lower panel shows the room layout with the victim, agent and experimenter each in their separate rooms. 
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Figure 2. Graphical representations of the comparison of various behavioural outcomes between the low and high identification with the Experimenter, including the mean values of obedience rate (Figure 2A), prosocial disobedience rate (Figure 2B), feeling of empathy towards the victim (Figure 2C) and responsibility rating (Figure 2D). Error bars represent standard errors. All tests were two tailed. Dots represent individual data.
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[bookmark: _Int_Bd3jAhlI]	Figure 3. A) Time frequency power plot for the 4 electrodes (Fz, Cz, FC1, FC2) after hearing the instructions with baseline -500ms to -100ms before the onset of the auditory instruction. B) Bar graphs showing the FMθ power after hearing the auditory instructions to give a shock/not to give a shock amongst Low v. High identification with the experimenter groups (right). Error bars represent standard errors. Statistically significant differences have been denoted with asterisks on the graphs with ***p < .001. All tests were two tailed. Dots represent individual data.
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[bookmark: _Int_WGem6AlP]Figure 4. A) Time frequency power plots for the 4 electrodes (Fz, Cz, FC1, FC2) before pressing the key to obey the orders of the experimenter. Mu Desync represents the desynchronization in the Mu band (8-12 Hz), which is typical of movement execution (i.e., keypress). B) Bar graph illustrating the FMθ power before executing the key press to give a shock (obeyed), not give a shock (obeyed) and not give a shock (disobeyed) (bottom left). Error bars represent standard errors. All tests were two tailed. Dots represent individual data. C) Graphical correlation between FMθ power before key press to not shock to the victim and Experimenter’s Favourability Rating (bottom right).
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Figure 5. Results from LMMs of Outcome (Prosocially Disobeyed – Did not shock v. Obeyed – Gave shock v. Obeyed – Did not shock) × Identification with Experimenter group (Low v. High Identification) on Temporal binding (implicit sense of agency). A) Temporal binding calculated using the Error-of-Estimation method. B) Temporal binding using z-score transformation. Plotted values with smaller and coloured dots show raw individual participant data, whilst bigger coloured dots are estimated marginal means from linear mixed models (not descriptive means). Error bars represent standard errors. All tests were two tailed. Note that statistically significant differences at the Outcome level for all participants were denoted by asterisks in black in both A and B plots with *p<.05, **p<.01. In plot B, because the interaction Outcome × Identification group was significant, we denoted statistically significant differences by asterisks in Red for Low identification group and Green for High identification group with *p<.05.



Table 1.
[bookmark: _Int_ZR66ehVX]Distribution of Participants’ Nationalities Across Low and High Identification Groups
	Nationality groups
	Low Identification with the Experimenter (N = 34)
	High Identification with the Experimenter (N = 36)

	Belgian
	16 (47.1% of the Low Identification group)
	20 (55.6% of the High Identification group

	Southeast/East Asian (SE/EA)
	6 (17.6%)
	8 (22.2%)

	South Asian & Middle Eastern (SA/ME)
	4 (11.8%)
	3 (8.3%)

	Other European countries
	7 (20.6%)
	4 (11.1%)

	African
	1 (2.9%)
	1 (2.8%)







Table 2
Summary of the multilevel model on prosocial disobedience as the outcome variable
	Predictors
	ß
	SE ß
	t
	p
	95% CI

	Intercept
	0.23
	0.11
	1.99
	0.052
	-0.21, 0.46

	1. FMθ after hearing ‘Give a shock’
	-0.05
	0.14
	-0.37
	0.710
	-0.34, 0.22

	2. FMθ before key press to obeyed and gave a shock
	-0.11
	0.12
	-0.93
	0.359
	-0.35, 0.13

	3. Sense of Agency Prosocially Disobeyed – Did not shock
	0.30
	0.27
	1.11
	0.271
	-0.24, 0.84

	4. Empathy towards victim’s pain
	-0.15
	0.11
	-1.42
	0.163
	-0.37, 0.06

	5. Responsibility
	0.24
	0.12
	2.02
	0.048*
	0, 0.48

	6. Identification with the Experimenter
	-0.03
	0.11
	-0.28
	0.785
	-0.25, 0.19

	7. Right-wing Authoritarianism (RWA)
	-0.20
	0.14
	-1.47
	0.148
	-0.48, 0.07

	8. Authority/Respect
	-0.29
	0.14
	-2.09
	0.042*
	-0.57, -0.01

	9. Harm/Care
	0.07
	0.11
	0.65
	0.521
	-0.15, 0.3


Note. The table presents the fixed effects from the linear mixed-effects model, including the standardised regression coefficient (β), the standard error of the coefficient (SE β), t-statistic (t), p-value (p), and the 95% confidence interval (95% CI) for each predictor. Statistically significant differences have been denoted with asterisks *p < .05. 
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