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A novel experimental approach 
to study disobedience to authority
Emilie A. Caspar

Fifty years after the experiments of Stanley Milgram, the main objective of the present paper is to 
offer a paradigm that complies with up-to-date ethical standards and that can be adapted to various 
scientific disciplines, ranging from sociology and (social) psychology to neuroscience. Inspired by 
subsequent versions of Milgram-like paradigms and by combining the strengths of each, this paper 
presents a novel experimental approach to the study of (dis)obedience to authority. Volunteers are 
recruited in pairs and take turns to be ‘agents’ or ‘victims’, making the procedure fully reciprocal. For 
each trial, the agents receive an order from the experimenter to send a real, mildly painful electric 
shock to the ‘victim’, thus placing participants in an ecological set-up and avoiding the use of cover 
stories. Depending on the experimental condition, ‘agents’ receive, or do not receive, a monetary gain 
and are given, or are not given, an aim to obey the experimenter’s orders. Disobedience here refers 
to the number of times ‘agents’ refused to deliver the real shock to the ‘victim’. As the paradigm is 
designed to fit with brain imaging methods, I hope to bring new insights and perspectives in this area 
of research.

The experiment of Stanley Milgram is one of the most (in)famous in  psychology1, within and beyond academia. 
Several variables account for this notoriety, such as the method used, the ethical issues associated, the enthralling 
results or the societal impact of the research topic. Milgram’s classical studies famously suggested a widespread 
willingness to obey authority, to the point of inflicting irreversible harm to another person just met a few min-
utes before. Beyond the studies of Milgram, the history of nations is also plagued by horrendous acts of obedi-
ence that have caused wars and the loss of countless  lives2. History has fortunately shown that some individuals 
do resist the social constraint of receiving orders when their own morality is of greater importance than the 
social costs associated with defying orders (e.g.,3,4). To understand the factors that prevent an individual from 
complying with immoral orders, research on disobedience should focus on two main axes: (1) what social and 
situational factors support disobedience and (2) what individual differences support disobedience.

The first axe has already been largely investigated in past studies. From Milgram’s studies, important situ-
ational factors supporting disobedience have already been  established5. For instance, disobedience increases if 
the experimenter is not physically present in the room or if two experimenters provide opposing views regard-
ing the morality of the experiment. Subsequent versions and interpretations of Milgram’s  studies6–8 as well as 
historical  research4,9 also suggested the importance of several social (e.g. presence of a supporting group) and 
situational factors (e.g. family history, proximity with the ‘victim’, intensity of the pain; money) supporting 
resistance to immoral orders. However, the second axe regarding individual differences has been less systemati-
cally approached. A few  studies10,11 previously explored personality traits that may influence disobedience (e.g. 
empathic concern, risk-taking) but most of these studies, however, have used relatively weak and potentially 
biased methods, such as self-reported questionnaires and methods based on cover stories. These studies are not 
sufficient to explain why, in a given situation, some people will refuse immoral orders and rescue threatened 
human beings while others will comply with such orders. With the current literature on disobedience, we have 
no idea about which neuro-cognitive processes drive inter-individual differences regarding the degree of diso-
bedience. This aim could be achieved by offering a novel experimental approach that would make it possible 
to use novel techniques that give us a more direct access to the functioning of the brain and cognition, such 
as functional near-infrared spectroscopy (fNIRS), electroencephalography or Magnetic Resonance Imagery 
(MRI). Regrettably, the original paradigm and those bearing close similarity are not adapted to reliably answer 
those questions as they were not designed to fit with neuroimaging measurements. By combining the strengths 
of previous work on disobedience into a single experimental paradigm and adapting it to fit with cognitive and 
brain imaging measurements, this novel experimental approach could help to better understand, together with 
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individual, social, and cultural factors, which mechanisms make it possible for an individual to refuse to comply 
with immoral orders.

There were several challenges to consider in order to develop such a paradigm, both ethical and methodologi-
cal. Studying obedience and resistance to immoral orders involves putting volunteers in a situation where they 
have to make a decision on whether or not to commit ‘immoral acts’ under orders. A balance has to be found 
between what is acceptable from an ethical perspective and what is necessary for the research question. Milgram’s 
studies on obedience raised undeniable ethical  issues12–14, mostly associated with high stress and the use a cover 
story, which involves deception. Some variants of Milgram’s studies were realized with immersive virtual reality 
to prevent the ethical issues associated with Milgram’s  paradigm15, but the transparency of the fake scenario 
presented to participants does not capture decision-making in an ecological set-up. Other Milgram-based vari-
ants, such as the 150-V method, appear to replicate Milgram’s  results16 with respect to the actual ethical stand-
ards, but methodological concerns are still  present17 as cover stories are still used, which lead to interpretation 
issues. Beyond ethical considerations, the use of deception also indeed involves a doubt about whether or not 
volunteers truly believed the cover story. As a consequence, a reasonable doubt remains on how to interpret the 
results and this is one of the main critics associated with Milgram’s studies and following versions. Recent work 
on the reports of Milgram’s volunteers suggested that there are no strong and reliable evidence that participants 
believed in the cover  story8,14,18. Others suggested that since the stress of participants was visible on video record-
ings during the experiment (e.g. hand shaking, nervousness), this suggests that participants actually believed 
that they were torturing another human  being19. However, this interpretation has been challenged by another 
study showing that participants can have physiological reactions to stress even in an obviously-fake experimental 
set-up15. These contrasting interpretations of Milgram’s studies actually reinforce the idea that results can hardly 
be interpreted when cover stories are  used20. To answer those criticisms, a real scenario had thus to be created, 
where participants made decisions that have real consequences on another human being.

An additional challenge is that methods relying on the original paradigm of Milgram, such as the virtual 
reality  version15 or the 150-V  method16 are not adapted to neuroimaging measurements. More specifically, with 
such Milgram-like experimental approaches, only a single trial would be recorded for the entire experimental 
session, that is, when the volunteer stops the experiment (if this happens). For cognitive and neuroimaging data 
collection, a single trial per participant is not a reliable result, which requires the averaging of several trials to 
obtain a good signal-to-noise ratio.

Another challenge at the methodological and conceptual levels it that several  experimenters1,5,21,22 including 
 myself21–27, noted that volunteers are extremely obedient when coming to an experiment. Personally, I have tested 
about 800 volunteers to investigate the mechanisms by which coercive instructions influence individual cogni-
tion and moral behaviors. For instance, by using behavioral, electrophysiological and neuroimaging methods, 
we have observed that when people obey orders to send real shocks to someone else, their sense of  agency23, 
their feeling of  responsibility28, empathy for the pain of the victim and interpersonal  guilt26 are attenuated com-
pared to a situation where they are free to decide which action to execute. Out of 800 volunteers tested, only 
27 disobeyed my orders (i.e. 3.3%): 21 for prosocial reasons (i.e. they refused to administer an electric shock to 
another individual), 3 by contradiction (i.e. by systematically pressing the other button, not matter the content 
of the order), and 3 for antisocial reasons (i.e. by administering shocks despite my order not to do so). Although 
convenient to study how obedience affects cognition, this rate is indubitably an issue when studying disobedi-
ence. If participants almost never disobey, we can’t study the mechanisms through which resistance to immoral 
orders may develop in a given situation. Several reasons for not disobeying the experimenter’s orders have been 
suggested. Some consider that being obedient is part of the human nature as massive and destructive obedience 
has been observed through countless historical  events2. Another current view on the experiments of Milgram 
is that volunteers were actually happy to participate and to contribute to the acquisition of scientific  data17, thus 
explaining the high obedience rate observed. This effect has been referred to as ‘engaged followership’29. If that 
interpretation is correct, the volunteer’s willingness to come and help the experimenter acquiring scientific data 
creates an extra difficulty to obtain disobedience in an experimental setup. However, this interpretation is chal-
lenged by several studies reported by Milgram, which displayed a higher disobedience rate than his original study. 
For instance disobedience increases when the shocks’ receiver sits in the same room as the participant or when 
the authoritative experimenter is not physically present in the  room5. If participants were indeed only guided by 
their willingness to help to acquire scientific data, this should be the case in any experimental set-up. As some 
studies involve a higher disobedience rate compared to the initial version of Milgram’s  study1, they could thus, at 
a first glance, be used for studying disobedience. However, even if some versions of the initial study of Milgram 
offer a highly disobedience rate, thus making it possible to study the mechanisms through which resistance to 
immoral orders may develop in a given situation, these experimental set-ups are still not adapted for cognitive 
and neuroimaging measurements and still rely on the use of a cover story.

Taking all the presented challenges into account (i.e. not using cover stories to avoid interpretation issues; 
obtaining a fair rate of disobedience; using an experimental approach that also fits with cognitive and neuroimag-
ing measurements; respecting ethical standards), the present paper presents a set of experiments that combine 
the strengths of past experimental work on (dis)obedience. Volunteers were openly involved and active (= real 
social situation) rather than having to act in fictitious scenarios (= imagined social situation, e.g. Slater et al., 
2006). They were confronted with moral decisions to follow or not the orders from an experimenter to inflict 
a real painful shock to a ‘victim’ in exchange (or not) for a small monetary gain, thus avoiding the use of cover 
stories. Since the aim here is to develop a paradigm that could be used both in behavioral and neuroimaging 
studies, some basic characteristics had to be considered. For instance, to fit with a Magnetic Resonance Imagery 
(MRI) scanning environment, neither the ‘victim’, nor the experimenter were in the same room as the agent. A 
real-time video was thus used to display a video of the victim’s hand receiving shocks on the agent’s screen and 
headphones were used so the participant could hear the experimenter’s orders.
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Another method to study disobedience would be to select participants who are more likely to disobey than 
others. Each volunteer was thus also asked to complete a series of personality questionnaires to evaluate if a 
specific profile is associated with a greater prosocial disobedience rate. Systematic post-experimental interviews 
were conducted at the end of each experiment in order to understand the decisions of volunteers to follow or not 
the orders of the experimenter and to ask them how they felt during the experiment.

Method
Participants. A hundred eighty naive volunteers (94 females) were recruited in same gender dyads (= 90 
dyads). During the recruitment procedure, I ensured that the participants in each dyad were neither close 
friends (by mixing people studying different academic courses), nor relatives. To estimate the sample size a 
priori, I calculated the total sample size based on an effect size f of (0.3). To achieve a power of 0.85 for this 
effect size, the estimated sample size was 168 for 6  groups30. I increased the sample size slightly to 180 in order 
to prevent loss of data in case of withdrawals. Volunteers were randomly assigned to one of the 6 variants of the 
task (N = 30/variant). One volunteer was not taken into account because they only played the role of the ‘victim’ 
to replace a participant who did not show up. No volunteers withdrew from the experiment. For the remaining 
179 volunteers, the mean age was 22.63 years old (SD = 2.77, range:18–35). A Univariate ANOVA with Age as the 
dependent variable and Variant as the fixed factor confirmed that age of the volunteers did not differ between the 
different variant of the tasks (p > 0.1,  BF10 = 0.167). Volunteers received between €10 and €19.60 for their partici-
pation. All volunteers provided written informed consent prior to the experiment. The study was approved by 
the Ethics Committee of the Erasme Hospital (reference number: P2019/484). All methods were performed in 
accordance with the relevant guidelines and regulations.

Method and Material. Six experimental set-ups were created in a between-subject design. In all six set-
ups, volunteers were invited by pairs. One person was assigned to start as agent and the other one to start 
as ‘victim’. Their roles were switched mid-way, ensuring reciprocity. Compared to the experimental design of 
Milgram, both volunteers were real participants, not confederates. The reciprocity also avoided volunteers to be 
stuck in the role of the person providing pain to the other, thus attenuating the potential psychological distress 
of being in a perpetrator role only. Volunteers were given the possibility to choose the role they wanted to start 
with. In the case none of them had a preference, role assignment was decided by a coin flip, but volunteers were 
reminded that they could still decide themselves. This procedure allows to ensure that participants do not think 
that this procedure is a trick.

Volunteers were first given the instructions of the task. Then, they signed the consent forms in front of each 
other, so both were aware of the other’s consent. The experimenter was never present in the same room, but 
rather gave the instructions through headphones. This was for two reasons. First, Milgram’s studies show that 
disobedience increases if the experimenter is not physically present in the room. Second, in the case of MRI 
scanning, the experimenter would not be able to give direct verbal instructions to the volunteers in the MRI room 
due to the high noise of the scanner. Here, agents were isolated in a room and were provided headphones to hear 
the experimenter’s instructions (see Fig. 1). They were told that this was done to avoid attentional interferences 
through the experimenter’s physical presence in the room. In this series of studies, instructions were pre-recorded 
but a real setup with a microphone connected to the headphones could also work. Pre-recordings allow perfect 
timing of the events, important for neuroimaging or electroencephalography recordings. The instructions were 
“give a shock” or “don’t give a shock”. To increase the authenticity of the procedure, each sentence was recorded 
6 times with small variations in the voice and displayed randomly. In addition, the audio recordings included a 
background sound similar to interphone communications.

Shocks were delivered using a constant current stimulator (Digitimer DS7A) connected to two electrodes 
placed on the back of victims’ left hand, visible to the agent through the camera display. Individual pain thresh-
olds were determined for the two volunteers before starting the experiment. This threshold was determined by 
increasing stimulation in steps of 1 mA (Caspar et al., 2016). I approximated an appropriate threshold by asking 
a series of questions about their pain perception during the calibration (1. « Is it uncomfortable? »—2. « Is it 
painful? »—3. « Could you cope with a maximum of 100 of these shocks? »—4. « Could I increase the threshold? »). 
When roles were reversed, I briefly re-calibrated the pain threshold of the new victim by increasing the stimula-
tion again from 0 in steps of 3 mA up to the previously determined threshold, to confirm that the initial estimate 
was still appropriate, and to allow re-familiarisation. The mean stimulation level selected by this procedure was 
36.3 mA (SD = 17.5, V = 300, pulse duration: 200 µs). I chose this instead of other types of pain (e.g. financial) 
because it produces a clear muscle twitch on the victim’s hand each time a shock is sent. This allows volunteers to 
have a clear and visible feedback of the consequences of their actions and to be fully aware that shocks were real.

There was a total of 96 trials per experimental condition. In the coerced condition, the experimenter asked to 
give a shock in 64 trials and asked not to give a shock 32 trials. This ratio was chosen on the assumption that the 
volunteer’s willingness to refuse immoral orders would increase with the number of times they were instructed 
to inflict pain to the “victim”.

On each trial, a picture of two rectangles, a red one labelled ‘SHOCK’ and a green one labelled ‘NO SHOCK’, 
was displayed in the bottom left and right of the screen. The key-outcome mapping varied randomly on a trial-
wise basis, but the outcome was always fully congruent with the mapping seen by the participant. Agents could 
then press one of the two buttons. Pressing the SHOCK key delivered a shock to the victim while pressing the 
NO SHOCK key did not deliver any shocks. This procedure of randomized button mapping allows to have a 
better control over motor preparation, an aspect that can be important for neuroimaging data.

In half of the variants of the task (i.e., 3/6), the “Aim” variants, participants were given a reason for obeying 
the orders of the experimenter, while this was not the case in the other half, the “No aim” variants. In the “No 
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Aim” variants, I did not provide any reasons for obeying to the participants and I simply explained the task. If 
participants asked about the aim, I simply told them that they would know at the end of the experiment, without 
providing further justifications. In the “Aim” variants, volunteers were told that researchers observed a specific 
brain activity in the motor cortex in another study when participants were given instructions. We explained 
that the present study was a control study to measure different aspects linked to motor activity when they press 
buttons, in order to see if the button pressing was related to brain activity measured over the motor cortex. To 
increase the veracity of the aim, electrodes were also placed on their fingers and connected to a real electro-
myography (EMG) apparatus to supposedly record their muscle activity. Volunteers were instructed to press 
the two buttons only with their right and left index fingers, as naturally as possible, and to avoid producing too 
ample movements to create clean EMG data. In the case volunteers asked if they really had to follow orders, I 
told them that for ethical reasons I could not force them to do anything, but that it would be better for the sake 
of the experiment. Telling them explicitly that they could disobey the orders would not be beneficial in the quest 
of studying ‘real’ disobedience.

In 4 out of 6 variants of the task, the “Free-choice” variants, a second experimental condition was used, the 
free-choice condition. In this condition, volunteers were told that they could freely decide in each trial to shock 
the ‘victim’ or not. In this condition, they did not receive instructions. In 4 out of 6 variants of the task, the 
“Monetary reward” variants, agents received a monetary reward of + €0.05 for each shock delivered. In the other 2 
variants, volunteers were not rewarded for each shock delivered (i.e. “No monetary reward” variants). To resume, 
the 6 variants of the same task were the following: (1) No Aim + Monetary reward + Free-choice condition; (2) 
No Aim + No monetary reward + Free-choice condition; (3) Aim + Monetary reward + Free-choice condition; (4) 
Aim + No monetary reward + Free-choice condition; (5) No Aim + Monetary reward + No free-choice condition; 
(6) Aim + Monetary reward + No free-choice condition (see Table 1).

Before the experimental session, volunteers filled in six questionnaires. Those questionnaires included 
(1) the Money Attitude Scale (e.g. “I put money aside on a regular basis for the future”)31, (2) the Moral 
Foundation Questionnaire (e.g. “Whether or not someone showed a lack of respect for authority”)32, (3) the 

Figure 1.  Experimental setup. Schematic representation of the experimental setup. Volunteers were in different 
rooms. The experimenter was located in a third, separated room. The agent heard on a trial basis the orders 
of the experiment through headphones and had to decide to press the ‘SHOCK’ or ‘NO SHOCK’ button. A 
real-time camera feedback displayed the hand of the victim of the agent’s screen so to allow to keep track on the 
consequences of their actions.

Table 1.  Schematic representation of each variant of the experimental task.

Variants of the task Aim for obedience Monetary reward Free-choice condition

Variant 1 ✗ ✓ ✓

Variant 2 ✗ ✗ ✓

Variant 3 ✓ ✓ ✓

Variant 4 ✓ ✗ ✓

Variant 5 ✗ ✓ ✗

Variant 6 ✓ ✓ ✗
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Aggression-Submission-Conventionalism scale (e.g., “We should believe what our leaders tell us”)33, (4) the short 
dark triad scale (e.g., “Most people can be manipulated”)34, the Interpersonal Reactivity Index (e.g. “When I see 
someone get hurt, I tend to remain calm”)35. At the end of the experimental session, they were asked to fill in two 
more questionnaires: (1) A debriefing assessing what they felt during the experiment and the reasons for choos-
ing to obey or disobey the orders of the experimenter (Supplementary Information S1) and (2) a questionnaire 
on social identification with the experimenter (e.g., “I feel strong ties with this experimenter”)36. At the end of the 
experiment a debriefing was conducted for each volunteer, separately. Volunteers were then paid, again separately.

General data analyses. Each result was analyzed with both frequentist and Bayesian  statistics37. Bayesian 
statistics assess the likelihood of the data under both the null and the alternative hypothesis.  BF10 corresponds to 
the p(data|H1)/p(data|H0). Generally, a BF between 1/3 and 3 indicates that the data is similarly likely under the 
 H1 and  H0, and that the data does not adjudicate which is more likely. A  BF10 below 1/3 or above 3 is interpreted 
as supporting  H0 and  H1, respectively. For instance,  BF10 = 20 would mean that the data are 20 times more likely 
under  H1 than  H0 providing very strong support for  H1, while  BF10 = 0.05 would mean that the data are 20 times 
more likely under  H0 than  H1 providing very strong support for  H0

38. BF and p values were calculated using 
 JASP39 and the default priors implemented in JASP. All analyses were two-tailed.

Results
Number of shocks given in the free-choice condition. In the free-choice condition, volunteers were 
told that they were entirely free to decide to deliver a shock or not to the ‘victim’ on each of the 96 free-choice 
trials. On average, agents administered shocks to the victim on 31.86% of the trials (SD = 34.98, minimum: 0%, 
maximum: 100%) in the free-choice condition, corresponding to 30.59/96 shocks. A paired-sample t-test indi-
cated that agents delivered less frequently a shock in the free-choice condition than in the coerced condition 
(68.03%, SD = 41.11,  t(119) = -9.919, p < 0.001, Cohen’s d = − 0.906,  BF10 = 1.987e + 14). This result supports the fact 
that individuals can inflict more harm to others when they obey orders than when they act freely.

Prosocial disobedience across variants. In the present study, I was interested in prosocial disobedience, 
that is, when agents refuse the orders of the experimenter to send a painful shock to the ‘victim’. Table 2 displays 
the number of volunteers who reported that they voluntarily disobeyed in each variant of the task.

In this experiment, the main variable of interest was not to consider how many participants disobeyed in each 
variant only, but also how frequently they disobeyed. A percentage of prosocial disobedience was calculated for 
each volunteer, corresponding to the number of trials in which participants chose to disobey (i.e., sending no 
shocks while ordered by the experimenter to do so) divided by the total number of trials corresponding to the 
order to send a shock, multiplied by 100. I compared the prosocial disobedience rate across variants of the task, 
gender of participants and order of the role. I conducted a univariate ANOVA with prosocial disobedience as the 
dependent variable and Aim (aim given, no aim given), Monetary reward (+ €0.05 or not), Free-choice (presence 
or absence of a free-choice condition), Gender and Order of the Role (agent first, victim first) as fixed factors 
(see Fig. 2). Both frequentist and Bayesian statistics strongly supported a main effect of Aim  (F(1,155) = 14.248, 
p < 0.001, η2

partial = 0.084,  BFincl = 158.806). Prosocial disobedience was lower when an aim for obedience was given 
to volunteers (20.4%,  CI95 = 12.8–28.1) than when no aim was given (43.3%,  CI95 = 35.6–51). Both frequentist and 
Bayesian statistics also supported a main effect of Monetary reward  (F(1,155) = 12.335, p = 0.001, η2

partial = 0.074, 
 BFincl = 28.930). Prosocial disobedience was lower when a monetary reward was given for each shock (25.1%, 

Table 2.  Number of volunteers who reported that they voluntarily disobeyed the orders of the experimenter.

Variant 1 Variant 2 Variant 3 Variant 4 Variant 5 Variant 6

Voluntary disobedience (‘Yes’) 23/30 24/30 8/30 16/30 24/30 13/30

Figure 2.  Graphical representation of the percentages of prosocial disobedience in each variant of the task.
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 CI95 = 18.5–31.7) than when no monetary reward was given (45.4%,  CI95 = 35.9–54.8). The frequentist approach 
showed a main effect of Gender  (F(1,155) = 5.128, p = 0.025, η2

partial = 0.032), with a lower prosocial disobedience 
rate for female volunteers (25.7%,  CI95 = 18.2–33.2) then for male volunteers (38%,  CI95 = 30–46). However, 
the Bayesian version of the same analysis revealed a lack of sensitivity  (BFincl = 0.871). All other main effects or 
interactions supported  H0 or a lack of sensitivity (all ps > 0.1 &  BFsincl ≥ 0.4.291E-7 & ≤ 1.178).

The following results report two-tailed Pearson correlations between prosocial disobedience and several 
other variables, including (1) the reasons given for disobeying, (2) the feeling of responsibility, badness and how 
sorry they experienced during the experiment, (3) the identification with the experimenter, (4) the perceived 
level of pain of the victim, (5) identification with the ‘victim’, and (6) individual differences measured through 
self-report questionnaires. I applied a False Discovery Rate (FDR) approach with the Benjamini and Hochberg 
 method40 to each p-value for each of those correlations but for the sake of clarity these variables are reported in 
different sub-sections.

Reasons for prosocial disobedience. All participants who reported that they voluntarily disobeyed the 
orders of the experimenter (N = 108) were presented a list of 10 reasons that they had to rate from “Not at 
all” to “Extremely” (see Supplementary Information S1). The reason ‘I wanted to make more money’ was only 
considered for the data of volunteers who had a variant with a monetary reward for each shock (N = 68). Both 
frequentist and Bayesian statistics showed that the percentage of prosocial disobedience positively correlated 
with moral reasons (r = 0.550, pFDR < 0.001,  BF10 = 1.700e + 7), positively correlated with disobedience by con-
tradiction (r = 0.329, pFDR < 0.001,  BF10 = 47.53) and negatively correlated with the willingness to make more 
money (r = − 0.485, pFDR < 0.001,  BF10 = 822.16). Other correlations were in favor of  H0 or were inconclusive (all 
psFDR > 0.076, all  BFs10 ≥ 0.120 & ≤ 1.446).

Feeling responsible, bad and sorry. Both frequentist and Bayesian statistics showed strong positive cor-
relations between prosocial disobedience and how responsible (r = 0.299, pFDR < 0.001,  BF10 = 343.98) and how 
bad (r = 0.301, pFDR < 0.001,  BF10 = 384.65) they felt during the task (see Figs. 3A and B). The more responsible 
and worse they felt during the task, the more they refused the order to send a shock to the ‘victim’. How sorry 
they felt was inconclusive (pFDR > 0.08,  BF10 = 0.929).

Identification with the experimenter. Both frequentist and Bayesian statistics strongly supported  H0 
regarding the relationship between prosocial disobedience and personal identification (pFDR > 0.5,  BF10 = 0.121) 
and bonding with the experimenter (pFDR > 0.5,  BF10 = 0.117). The relationship between the charisma of the 
experimenter and prosocial disobedience was also slightly in favor of  H0 (pFDR > 0.1,  BF10 = 0.530).

Estimated pain of the ‘victim’. The frequentist approach showed a positive correlation between the per-
ceived pain of the ‘victim’ and prosocial disobedience (r = 0.189, pFDR = 0.048). The higher they considered the 
‘victim’ to be in pain, the more frequently they refused to deliver the shock. The Bayesian version of the same 
analysis slightly supported this relationship  (BF10 = 2.236), see Fig. 3C.

Identification with the ‘victim’. In the post-session questionnaire, volunteers had to identify to what 
extent they considered that the other participant could be part of their group and to what extent they identified 
with the other participant. Both frequentist and Bayesian statistics strongly supported  H0 regarding the relation-
ship between prosocial disobedience and the perception that the other participant could be part of one’s own 
group (pFDR > 0.8,  BF10 = 0.096). The relationship between prosocial disobedience and the identification with the 
other participant also slightly supported  H0 (pFDR > 0.1,  BF10 = 0.511).
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Figure 3.  Graphical representation of Pearson correlations between prosocial disobedience and (A) feeling of 
responsibility, (B) how bad agents felt during the task when they administered shocks to the ‘victim’, and (C) 
how painful they estimated the shock delivered to the ‘victim’ was. All tests were two-tailed.
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Correlations between the behavior of pairs of participants. As we used a role reversal procedure, 
the behavior of those who were agents first could influence the behavior of those who turned agents afterwards. 
A Pearson correlation between prosocial disobedience of agents first and prosocial disobedience of victims who 
turned agents afterwards. The correlation was positive (r = 0.514, p < 0.001,  BF10 = 60,068.704), suggesting par-
ticipants who were agents second tend to act similarly as those who were agents first.

Individual differences associated with prosocial disobedience. Another approach to ensure a reli-
able prosocial disobedience rate when recruiting volunteers would be to target individuals with a profile that is 
most frequently associated with disobedient behaviors. Both frequentist and Bayesian statistics for exploratory 
correlations were two-tailed. Cronbach’s α for each subscale is presented in Supplementary Information S2. 
Both frequentist and Bayesian statistics showed a negative correlation between scores on the Authority subscale 
(r = -0.259, pFDR < 0.001,  BF10 = 41.372) and the Purity subscale (r = -0.303, pFDR < 0.001,  BF10 = 424.97) from the 
MFQ questionnaire. The lower volunteers scored on authority and purity, the higher was their prosocial diso-
bedience rate. Other correlations were in favor of  H0 or were inconclusive (all psFDR ≥ 0.048, all  BFs10 ≥ 0.100 
& ≤ 2.314).

Reasons for obedience. If participants reported that they did not voluntarily disobey the orders of the 
experimenter, they were asked in an open question to explain their decision to comply with those orders. After 
reading all the answers, three categories were extracted from the reasons provided: (1) ‘For science’ reasons; 
participants reported that they obeyed to allow reliable data acquisition (e.g., Participant 91: “Pour ne pas fausser 
l’étude”—English translation: “To avoid biasing the study”); (2) ‘For respect of authority’ reasons; participants 
reported that they had to follow the orders of the authoritative figure (e.g., Participant 13: “Pour moi c’est nor-
mal de suivre un ordre”—English translation: “In my opinion, it’s normal to follow an order”), and (3) ‘For lack 
of side-effects’ reasons; participants reported that since the shocks delivered were calibrated on one’s own pain 
threshold, obeying orders to shock was not problematic (e.g., Participant 115: “Douleur supportable pour l’autre, 
je n’ai accepté de faire subir que ce que j’aurais été prêt à subir moi-même”—English translation: “The pain was 
tolerable for the other participant, I have accepted to inflict the intensity of the pain that I would have been ready to 
undergo myself”). An independent, naive judge classified the response of participants in one or several of those 
three established categories. Analyses of the frequencies revealed that the reason “For Science” was mentioned 
31/70 times, the reason “For lack of side-effects” was mentioned 17/70 times and the reason “For respect of 
authority” was mentioned 31/70 times.

Discussion
The aim of the present paper was to present a novel experimental approach to study (dis)obedience to immoral 
orders, by combining the strength of past experimental work and by adapting it to cognitive and neuroimaging 
measurements. Although other versions were proposed since Milgram’s studies, like a study in an immersive 
virtual  environment15 or the 150-V  method16, some methodological concerns remained as those methods still 
involved cover stories or fake experimental set-ups. Here, the experimental approach was significantly differ-
ent as it was based on an entirely transparent method that involved the administration of real electric shocks 
to another individual. This approach has the advantage to solve some of the main ethical and methodological 
concerns associated with the use of cover stories. It also has the advantage that it be can used both to study how 
social and situational factors influence disobedience as well as individual factors. For social and situational fac-
tors, the proposed paradigm can be adapted to evaluate for instance the influence of a supporting group, the use 
of high or low monetary rewards or how priming disobedience with a documentary influence disobedience. For 
individual factors, the paradigm allows to investigate how personality traits influence disobedience or to study 
the neuro-cognitive processes underlying disobedience.

Some novel theories combining a multi-method approach based on social psychology, neuroeconomics and 
neuroscience could thus emerge to understand better the mechanisms supporting disobedience. For instance, 
one could evaluate how empathy for the pain of the victim predicts disobedience and how the presence of a 
supporting group influences our capacity to feel  empathy41 and/or compassion for the ‘victim’42. It could also be 
argued that the presence of a supporting group diffuses responsibility between individuals and increases obedi-
ence, by influencing how our brain processes agency and responsibility over our  actions28,43–45. As the results 
obtained in the present study also indicated that feeling bad for the shocks delivered was statistically associated 
with prosocial disobedience, one could evaluate how the neural correlates of  guilt46 predicts prosocial disobedi-
ence and what historical, cultural and individual factors influence the feeling of guilt.

Six variants of the same task were tested in the present study, some inducing a higher prosocial disobedi-
ence rate than others. Statistical results showed that providing a reason—or aim—to justify obedience strongly 
decreased disobedience. Providing a monetary reward, even one as small as €0.05, also strongly decreased 
disobedience. Variant 2, in which volunteers were not given an aim or monetary reward, showed the highest 
disobedience rates. However, to study disobedience in ecological way, the paradigm should capture disobedi-
ence of participants even if they know that they are losing something (i.e., monetary rewards or the ‘trust’ of 
the experimenter asking them help for the study). Defying the orders of an authority generally involves social 
and/or monetary costs in real-life situations. I would thus not recommend using an experimental paradigm 
in which volunteers have no costs associated with defying the orders of the experimenter, as it would reduce 
the ecology of the disobedience act. Variants 3 and 6 involve two types of costs for resisting the orders of the 
experimenter: a monetary loss and deceiving the experimenter. In Variant 3, descriptive statistics showed that 
prosocial disobedience was lower compared to Variant 6. The main difference between these two variants was 
the presence of a free-choice condition. In my former  studies23,27, volunteers frequently justified obedience in the 
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coerced condition because they were given freedom in the free-choice condition (e.g. Participant 89 – English 
Translation: “ (…) In addition, I knew I could chose freely in the other condition not to send shocks—what I did). 
In the present debriefings, some volunteers also reported that the presence of a free-choice condition was giving 
them enough freedom to accept to follow the orders in the coerced condition. In the supplementary analyses, 
results showed that when the monetary reward and the aim for obeying are identical, being given a free-choice 
condition reduces disobedience in the coerced condition. Therefore, Variant 6 appears to provide a good balance 
between reaching a reliable disobedience rate and finding volunteers who would refuse to produce physical harm 
on another human beings despite the monetary or social costs associated with defying orders.

Another approach would be to pre-select people who are predicted to be more disobedient. Personality 
questionnaires indicated that scoring low on the authority and on the purity subscale of the MFQ was strongly 
associated with a higher prosocial disobedience rate. The link between one’s own relationship to authority and 
prosocial disobedience observed here replicates another study conducted on the first generation of Rwandese 
after the 1994  genocide47. One’s own relationship to authority thus appears to be a reliable predictor variable in 
order to pre-select a sample that is more likely to disobey immoral orders.

In the present paper, administering a real mildly painful shock in exchange or not for a small monetary gain 
was described as an ‘immoral’ act. The notion of what is moral or not can highly differ between  individuals48, 
for both academics and volunteers participating in an experiment. Humans are indeed sensitive to different 
competing issues of morality, a key reason for rescuing persecuted  people49. In accordance with this observation, 
the present results indicated that moral reasons were a critical factor associated with the prosocial disobedience 
rate: the more shocking partners was considered as immoral, the more volunteers disobeyed. However, consider-
ing an action as against one’s own moral values does not necessarily translate to a refusal—especially when this 
order is in line with the Law. An extreme example is soldiers who have perpetrated acts that transgressed their 
moral beliefs but were issued by their superior in  combat50. A core question for future research remains: Why are 
some people capable of putting their own moral standards above the social costs associated with defying orders?

Results indicate that the more volunteers felt responsible during the task, and the worse they felt for sending 
shocks to the ‘victim’, the higher was their prosocial disobedience. In another study, we observed that obeying 
orders reduced the feeling of responsibility, how bad and how sorry volunteers felt compared to being free to 
decide 26. One hypothesis is that individuals who have preserved a feeling of responsibility and feeling bad—
even under command—could more easily defy immoral orders. However, future studies are necessary to better 
understand the neuro-cognitive processes that prevent an individual from complying with immoral orders. As 
this paradigm is adapted to neuroimaging measurements, a whole range of studies could now be conducted.

It has been previously suggested that a strong identification with the experimenter giving orders is associated 
with higher  obedience36. However, in the present paper, correlations between prosocial disobedience and iden-
tification with the experimenter were in favor of H0 with both the frequentist and the Bayesian approaches. In a 
former study, we also observed that identification to the experimenter was not a critical aspect for explain (dis)
obedience. We observed that the generation of Rwandese born after the genocide and tested in Rwanda reported 
a higher identification to the experimenter than the same generation of Rwandese but tested in  Belgium47. How-
ever, the latter group had a higher prosocial disobedience rate than the former group. Future studies must thus 
be conducted to understand how the identification with the person giving orders could influence obedience and 
its weight compared to other social, cultural and individual variables.

Although some volunteers reported that they felt a bit stressed and anxious during the task when they were 
in the role of the agent, the overwhelming majority did not report any negative psychological feelings. None 
of the participants withdrew from the experiment and none reported long-term negative psychological effects.

Nowadays, it has become difficult to find volunteers who do not know Milgram’s studies given the high media 
coverage, including movies, radio soaps, books, podcast and documentaries. One could expect that knowing 
Milgram would prevent people to obey. However, for the large majority of volunteers, it appears that this is 
not the case. In previous studies that I conducted with a relatively similar paradigm, the disobedience rate was 
drastically low (i.e. 3.3%) even if participants were university students knowing Milgram’s studies. In the present 
study, almost all the volunteers who participated in the present study knew Milgram and explicitly mentioned 
him during the oral debriefings or before starting the experiment. Yet for those who disobeyed, almost none 
reported that the reason for disobedience was that they thought it was the aim of the experiment. Further, there 
was no statistical relationship between prosocial disobedience and believing that it was the aim of the study. It 
does not mean that knowing Milgram would not influence at all disobedience. It rather suggests that knowing 
Milgram is not the main factor influencing one’s decision to obey or not an experimenter. It is also possible that 
since in this experiment shocks were real and not fake such as in Milgram’s studies, participants considered that 
this was indeed not a study aiming to replicate Milgram.

As far as I have observed, the main problem associated with knowing Milgram’s studies is that volunteers 
believe that I also have hidden aims and procedures when they enter the experimental room. Several volunteers 
reported that they only realized that my explanations for the task were true when they were explicitly offered the 
choice to decide which role to play first and/or when they started receiving the shocks. This is a general concern in 
psychological studies: The high use of cover stories can also impact other research, as volunteers start to develop 
a mistrust in what researchers tell them.

Results indicated that who were agents second tend to act similarly as those who were agents first, by sending 
a relatively similar amount of shocks. Of note, this is an effect that we also observed in past studies on the effect 
of obeying orders on  cognition23,26,43. Nonetheless, in none of those studies we observed that the order of the role 
had a statistical influence on the neuro-cognitive processes targeted. However, the influence on role reversal on 
disobedience and related neuro-cognitive processes has still to be investigated in future studies.

The present paradigm is ecological in the sense that volunteers are facing decisions that have a real, physical 
impact on another human being. However, at the moment I only have little evidences that this paradigm has 
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ecological validity to reflect obedience in real life situations, especially regarding “destructive disobedience”17. 
Caution is indicated when making inference from laboratory studies to complex social behaviours, such as those 
observed during  genocides16. My main evidence at the moment is that the very low rate of prosocial disobedience 
observed in the first generation of post-genocide Rwandans tested in Rwanda using this  paradigm47 is consistent 
with the fact that deference to authority had already been emphasized by academics as an important factor in the 
1994  genocide4,51. Individual scores on deference to authority in Caspar et al.47 was the best predictive factor for 
prosocial disobedience in that former paradigm, thus suggesting some ecological validity. A promising approach 
would be to recruit “Righteous Among the Nations”, individuals who really saved lives during genocides. Testing 
this population with the present paradigm would put the ecological validity of this paradigm to the test.

People’s ability to question and resist immoral orders is a fundamental aspect of individual autonomy and 
of successful societies. As Howard Zinn famously wrote: “Historically, the most terrible things—war, genocide, 
and slavery—have resulted not from disobedience, but from obedience”. Understanding how individuals differ 
in the extent to which they comply with orders has undeniably several societal implications. They range from 
understanding how evolving in highly hierarchical environments—such as the military or prisons—influences 
moral behaviours, to developing interventions that would help to prevent blind obedience and help to resist calls 
to violence in vulnerable societies. However, since Milgram’s studies, the topic of disobedience has been mostly 
studied by social psychologists using adapted versions of the initial paradigm developed by Milgram. I hope 
that with this novel approach, (dis)obedience research will be given a new boost and will be considered by other 
scientific disciplines seeking to understand better human behaviours.

Data availability
Data are made available on OSF (DOI: https:// doi. org/ 10. 17605/ OSF. IO/ 2BKJC).

Received: 21 April 2021; Accepted: 15 November 2021

References
 1. Milgram, S. Behavioral study of obedience. Psychol. Sci. Public Interest 67(4), 371–378. https:// doi. org/ 10. 1037/ h0040 525 (1963).
 2. H. Zinn, The Zinn Reader: Writings on Disobedience and Democracy. Seven Stories Press, 1997.
 3. Roisin, J. Dans la nuit la plus noire se cache l’humanité: Récits des justes du Rwanda. Les Impressions nouvelles (2017).
 4. Fox, N. & Nyseth Brehm, H. I decided to save them: Factors that shaped participation in rescue efforts during genocide in Rwanda. 

Soc. Forces 96(4), 1625–1648. https:// doi. org/ 10. 1093/ sf/ soy018 (2018).
 5. S. Milgram, Obedience to Authority: an Experiment View. Harper & Row, 1974.
 6. Blass, T. Understanding behavior in the Milgram obedience experiment: The role of personality, situations, and their interactions. 

J. Pers. Soc. Psychol. 60(3), 398–413. https:// doi. org/ 10. 1037/ 0022- 3514. 60.3. 398 (1991).
 7. Dolinski, D. & Grzyb, T. The (doubtful) role of financial reward in obedience to authority. J. Soc. Psychol. 159(4), 490–496. https:// 

doi. org/ 10. 1080/ 00224 545. 2018. 15057 08 (2019).
 8. Haslam, N., Loughnan, S. & Perry, G. Meta-milgram: An empirical synthesis of the obedience experiments. PLoS ONE 9(4), e93927. 

https:// doi. org/ 10. 1371/ journ al. pone. 00939 27 (2014).
 9. Fagin-Jones, S. & Midlarsky, E. Courageous altruism: Personal and situational correlates of rescue during the Holocaust. J. Posit. 

Psychol. 2(2), 136–147. https:// doi. org/ 10. 1080/ 17439 76070 12289 79 (2007).
 10. Bègue, L. et al. Personality predicts obedience in a milgram paradigm. J. Pers. 83, 299–306. https:// doi. org/ 10. 1111/ jopy. 12104 

(2015).
 11. S. P. Oliner and P. M. Oliner, The altruistic personality: Rescuers of Jews in Nazi Europe. New York, NY, US: Free Press, 1988, pp. 

xxv, 419.
 12. Baumrind, D. Some thoughts on ethics of research: After reading Milgram’s “Behavioral Study of Obedience”. Am. Psychol. 19(6), 

421–423. https:// doi. org/ 10. 1037/ h0040 128 (1964).
 13. A. G. Miller, The obedience experiments: A case study of controversy in social science. New York, NY, England: Praeger Publishers, 

1986, pp. ix, 295.
 14. Perry, G. Behind the Shock Machine: The Untold Story of the Notorious Milgram Psychology Experiments (New Press, 2013).
 15. Slater, M. et al. A virtual reprise of the stanley milgram obedience experiments. PLoS ONE 1(1), e39. https:// doi. org/ 10. 1371/ journ 

al. pone. 00000 39 (2006).
 16. Burger, J. M. Replicating Milgram: Would people still obey today?. Am. Psychol. 64(1), 1–11. https:// doi. org/ 10. 1037/ a0010 932 

(2009).
 17. Miller, A. G. Reflections on “replicating milgram” (Burger, 2009). Am. Psychol. 64(1), 20–27. https:// doi. org/ 10. 1037/ a0014 407 

(2009).
 18. Griggs, R. A. & Whitehead, G. I. Coverage of recent criticisms of Milgram’s obedience experiments in introductory social psychol-

ogy textbooks. Theory Psychol. 25(5), 564–580. https:// doi. org/ 10. 1177/ 09593 54315 601231 (2015).
 19. T. Blass, Obedience to Authority: Current Perspectives on the Milgram Paradigm. Psychology Press, 1999.
 20. Kelman, H. C. Human use of human subjects: The problem of deception in social psychological experiments. Psychol. Bull. 67(1), 

1–11. https:// doi. org/ 10. 1037/ h0024 072 (1967).
 21. Beauvois, J.-L., Courbet, D. & Oberlé, D. The prescriptive power of the television host. A transposition of Milgram’s obedience 

paradigm to the context of TV game show. Eur. Rev. Appl. Psychol. 62(3), 111–119. https:// doi. org/ 10. 1016/j. erap. 2012. 02. 001 
(2012).

 22. Frank, J. D. Experimental studies of personal pressure and resistance: I. experimental production of resistance. J. Gen. Psychol. 
30(1), 23–41. https:// doi. org/ 10. 1080/ 00221 309. 1943. 10544 454 (1944).

 23. Caspar, E. A., Christensen, J. F., Cleeremans, A. & Haggard, P. Coercion changes the sense of agency in the human brain. Curr. 
Biol. 26(5), 585–592. https:// doi. org/ 10. 1016/j. cub. 2015. 12. 067 (2016).

 24. Caspar, E. A., Vuillaume, L., Magalhães de Saldanha da Gama, P. A. & Cleeremans, A. The Influence of (Dis)belief in free will on 
immoral behavior. Front. Psychol. https:// doi. org/ 10. 3389/ fpsyg. 2017. 00020 (2017).

 25. Caspar, E. A., Cleeremans, A. & Haggard, P. Only giving orders? An experimental study of the sense of agency when giving or 
receiving commands. PLoS ONE 13(9), e0204027. https:// doi. org/ 10. 1371/ journ al. pone. 02040 27 (2018).

 26. Caspar, E. A., Ioumpa, K., Keysers, C. & Gazzola, V. Obeying orders reduces vicarious brain activation towards victims’ pain. 
Neuroimage 222, 117251. https:// doi. org/ 10. 1016/j. neuro image. 2020. 117251 (2020).

 27. Caspar, E. A., LoBue, S., Magalhães de Saldanha da Gama, P. A., Haggard, P. & Cleeremans, A. The effect of military training on 
the sense of agency and outcome processing. Nat. Commun. https:// doi. org/ 10. 1038/ s41467- 020- 18152-x (2020).

https://doi.org/10.17605/OSF.IO/2BKJC
https://doi.org/10.1037/h0040525
https://doi.org/10.1093/sf/soy018
https://doi.org/10.1037/0022-3514.60.3.398
https://doi.org/10.1080/00224545.2018.1505708
https://doi.org/10.1080/00224545.2018.1505708
https://doi.org/10.1371/journal.pone.0093927
https://doi.org/10.1080/17439760701228979
https://doi.org/10.1111/jopy.12104
https://doi.org/10.1037/h0040128
https://doi.org/10.1371/journal.pone.0000039
https://doi.org/10.1371/journal.pone.0000039
https://doi.org/10.1037/a0010932
https://doi.org/10.1037/a0014407
https://doi.org/10.1177/0959354315601231
https://doi.org/10.1037/h0024072
https://doi.org/10.1016/j.erap.2012.02.001
https://doi.org/10.1080/00221309.1943.10544454
https://doi.org/10.1016/j.cub.2015.12.067
https://doi.org/10.3389/fpsyg.2017.00020
https://doi.org/10.1371/journal.pone.0204027
https://doi.org/10.1016/j.neuroimage.2020.117251
https://doi.org/10.1038/s41467-020-18152-x


10

Vol:.(1234567890)

Scientific Reports |        (2021) 11:22927  | https://doi.org/10.1038/s41598-021-02334-8

www.nature.com/scientificreports/

 28. Beyer, F., Sidarus, N., Bonicalzi, S., & Haggard, P. Beyond self-serving bias: diffusion of responsibility reduces sense of agency and 
outcome monitoring. Soc Cogn Affect Neurosci. 12(1), 138–145. https:// doi. org/ 10. 1093/ scan/ nsw160 (2017).

 29. Haslam, S. A., Reicher, S. D., Millard, K. & McDonald, R. “Happy to have been of service”: The Yale archive as a window into the 
engaged followership of participants in Milgram’s “obedience” experiments. Br. J. Soc. Psychol. 54(1), 55–83. https:// doi. org/ 10. 
1111/ bjso. 12074 (2015).

 30. Faul, F., Erdfelder, E., Lang, A.-G. & Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavior, 
and biomedical sciences. Behav. Res. Methods 39, 175–191. https:// doi. org/ 10. 3758/ BF031 93146 (2007).

 31. Yamauchi, K. T. & Templer, D. J. The development of a money attitude scale. J. Pers. Assess. 46(5), 522–528. https:// doi. org/ 10. 
1207/ s1532 7752j pa4605_ 14 (1982).

 32. Graham, J. et al. Mapping the moral domain. J. Pers. Soc. Psychol. 101(2), 366–385. https:// doi. org/ 10. 1037/ a0021 847 (2011).
 33. Dunwoody, P. T. & Funke, F. The aggression-submission-conventionalism scale: Testing a new three factor measure of authori-

tarianism. J. Soc. Polit. Psychol. 4(2), 571–600. https:// doi. org/ 10. 5964/ jspp. v4i2. 168 (2016).
 34. Jones, D. N. & Paulhus, D. L. Introducing the short dark triad (SD3): A brief measure of dark personality traits. Assessment 21(1), 

28–41. https:// doi. org/ 10. 1177/ 10731 91113 514105 (2014).
 35. M. Davis, A multidimensional approach to individual differences in empathy. JSAS Catalog Sel. Doc. Psychol., vol. 10, (1980).
 36. Steffens, N. K., Haslam, S. A. & Reicher, S. D. Up close and personal: Evidence that shared social identity is a basis for the “special” 

relationship that binds followers to leaders. Leadersh. Q. 25(2), 296–313. https:// doi. org/ 10. 1016/j. leaqua. 2013. 08. 008 (2014).
 37. Dienes, Z. Bayesian versus orthodox statistics: Which Side Are You On?. Perspect. Psychol. Sci. 6(3), 274–290. https:// doi. org/ 10. 

1177/ 17456 91611 406920 (2011).
 38. Marsman, M. & Wagenmakers, E.-J. Bayesian benefits with JASP. Europ. J. Develop. Psychol. 14(5), 545–555. https:// doi. org/ 10. 

1080/ 17405 629. 2016. 12596 14 (2017).
 39. JASP Team, ‘JASP (Version 0.14.10)’. 2019.
 40. Benjamini, Y. & Hochberg, Y. Controlling the false discovery rate: A practical and powerful approach to multiple testing. J. Roy. 

Stat. Soc.: Ser. B (Methodol.) 57(1), 289–300. https:// doi. org/ 10. 1111/j. 2517- 6161. 1995. tb020 31.x (1995).
 41. Singer, T. et al. Empathy for Pain involves the affective but not sensory components of pain. Science 303(5661), 1157–1162. https:// 

doi. org/ 10. 1126/ scien ce. 10935 35 (2004).
 42. Valk, S. L. et al. Structural plasticity of the social brain: Differential change after socio-affective and cognitive mental training. Sci. 

Adv. 3(10), e1700489. https:// doi. org/ 10. 1126/ sciadv. 17004 89 (2017).
 43. Caspar, E. A., Beyer, F., Cleeremans, A. & Haggard, P. The obedient mind and the volitional brain: A neural basis for preserved 

sense of agency and sense of responsibility under coercion. PLoS ONE 16(10), e0258884. https:// doi. org/ 10. 1371/ journ al. pone. 
02588 84 (2021).

 44. Beyer, F., Sidarus, N., Bonicalzi, S. & Haggard, P. Beyond self-serving bias: diffusion of responsibility reduces sense of agency and 
outcome monitoring. Social Cognit. Affect. Neurosci. 12(1), 138–145. https:// doi. org/ 10. 1093/ scan/ nsw160 (2017).

 45. Haggard, P. Sense of agency in the human brain. Nat. Rev. Neurosci. https:// doi. org/ 10. 1038/ nrn. 2017. 14 (2017).
 46. Yu, H. et al. A generalizable multivariate brain pattern for interpersonal guilt. Cereb. Cortex 30(6), 3558–3572. https:// doi. org/ 10. 

1093/ cercor/ bhz326 (2020).
 47. E. Caspar, D. Gishoma, and P. A. M. D. S. da Gama, ‘Obedience to authority in the aftermath of a genocide. A social neuroscience 

study in Rwanda’. PsyArXiv, Jun. 23, 2021. https:// doi. org/ 10. 31234/ osf. io/ a8r7y.
 48. B. Gert, and J. Gert, ‘The Definition of Morality’, in The Stanford Encyclopedia of Philosophy, Fall 2020., E. N. Zalta, Ed. Metaphysics 

Research Lab, Stanford University, 2020. Accessed: Apr. 07, 2021. [Online]. Available: https:// plato. stanf ord. edu/ archi ves/ fall2 020/ 
entri es/ moral ity- defin ition/

 49. Gross, M. L. Jewish rescue in holland and france during the second world war: Moral cognition and collective action*. Soc. Forces 
73(2), 463–496. https:// doi. org/ 10. 1093/ sf/ 73.2. 463 (1994).

 50. Shay, J. Moral injury. Psychoanal. Psychol. 31(2), 182–191. https:// doi. org/ 10. 1037/ a0036 090 (2014).
 51. Prunier, G. The Rwanda Crisis: History of a Genocide (C. Hurst & Co., 1998).

Acknowledgements
Emilie A. Caspar was funded by the F.R.S-FNRS.

Author contributions
E.A.C. developed the study concept and the method. Testing, data collection and data analysis were performed 
by E.A.C. E.A.C. wrote the manuscript.

Competing interests 
The author declares no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 021- 02334-8.

Correspondence and requests for materials should be addressed to E.A.C.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2021

https://doi.org/10.1093/scan/nsw160
https://doi.org/10.1111/bjso.12074
https://doi.org/10.1111/bjso.12074
https://doi.org/10.3758/BF03193146
https://doi.org/10.1207/s15327752jpa4605_14
https://doi.org/10.1207/s15327752jpa4605_14
https://doi.org/10.1037/a0021847
https://doi.org/10.5964/jspp.v4i2.168
https://doi.org/10.1177/1073191113514105
https://doi.org/10.1016/j.leaqua.2013.08.008
https://doi.org/10.1177/1745691611406920
https://doi.org/10.1177/1745691611406920
https://doi.org/10.1080/17405629.2016.1259614
https://doi.org/10.1080/17405629.2016.1259614
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1126/science.1093535
https://doi.org/10.1126/science.1093535
https://doi.org/10.1126/sciadv.1700489
https://doi.org/10.1371/journal.pone.0258884
https://doi.org/10.1371/journal.pone.0258884
https://doi.org/10.1093/scan/nsw160
https://doi.org/10.1038/nrn.2017.14
https://doi.org/10.1093/cercor/bhz326
https://doi.org/10.1093/cercor/bhz326
https://doi.org/10.31234/osf.io/a8r7y
https://plato.stanford.edu/archives/fall2020/entries/morality-definition/
https://plato.stanford.edu/archives/fall2020/entries/morality-definition/
https://doi.org/10.1093/sf/73.2.463
https://doi.org/10.1037/a0036090
https://doi.org/10.1038/s41598-021-02334-8
https://doi.org/10.1038/s41598-021-02334-8
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	A novel experimental approach to study disobedience to authority
	Method
	Participants. 
	Method and Material. 
	General data analyses. 

	Results
	Number of shocks given in the free-choice condition. 
	Prosocial disobedience across variants. 
	Reasons for prosocial disobedience. 
	Feeling responsible, bad and sorry. 
	Identification with the experimenter. 
	Estimated pain of the ‘victim’. 
	Identification with the ‘victim’. 
	Correlations between the behavior of pairs of participants. 
	Individual differences associated with prosocial disobedience. 
	Reasons for obedience. 

	Discussion
	References
	Acknowledgements


