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Introduction

A person unexpectedly confronted with an emergency, such 
as seeing a stranger being attacked by another, has a vital 
decision to make—walk on by, watch but do nothing, or try 
to intervene in some way to provide help to the victim. 
Provoked by the need to understand how multiple bystanders 
apparently allowed the murder of a woman to take place in 
front of them, Latane and Darley (1968) first established the 
theory that the more bystanders observing such an event, the 
less the likelihood that anyone would intervene—see also 
(Darley & Latané, 1968). This was due to diffusion of 
responsibility, where if many are present, the responsibility 
is diminished proportionately. This finding, referred to as the 
bystander effect, has been repeatedly verified in numerous 
studies—see, for example, the meta-analysis in Fischer 
et al.’s study (2011). However, recently the literature has 
begun to identify additional situational factors that affect the 
degree of helping behaviors that bystanders exhibit. Key 
among these is the psychological relationship between 
bystanders. For example, bystander intervention is increased 

when bystanders are friends (Burn, 2009; Latane & Darley, 
1969; Latané & Rodin, 1969; Levine & Crowther, 2008; 
Liebhart, 1972), prior acquaintances (Gottlieb & Carver, 
1980), or members of a cohesive group (Rutkowski et al., 
1983). Moreover, Levine and colleagues have developed a 
social identity model of bystander intervention in emergen-
cies, for example (Hopkins et al., 2007; Levine, 1999; Levine 
& Crowther, 2008; Levine et al., 2002, 2005; Levine & 
Thompson, 2004; Manning et al., 2007; Reicher et al., 2006). 
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Abstract
Traditional work on bystander intervention in violent emergencies has found that the larger the group, the less the chance 
that any individual will intervene. Here, we tested the impact on helping behavior of the affiliation of the bystanders with 
respect to the participants. We recruited 40 male supporters of the U.K. Arsenal football club for a two-factor between 
groups study with 10 participants per group. Each participant spoke with a virtual human Arsenal supporter (V), the scenario 
displayed in a virtual reality system. During this conversation, another virtual character (P), not an Arsenal fan, verbally abused 
V for being an Arsenal fan leading eventually to physical pushing. There was a group of three virtual bystanders who were 
all either Arsenal supporters indicated by their shirts, or football fans wearing unbranded shirts. These bystanders either 
encouraged the participant to intervene or dissuaded him. We recorded the number of times that participants intervened 
to help V during the aggression. We found that participants were more likely to intervene when the bystanders were out-
group with respect to the participant. By comparing levels of intervention with a “baseline” study (identical except for the 
presence of bystanders), we conclude that the presence of in-group bystanders decreases helping. We argue therefore that, 
other things being equal, diffusion of responsibility is more likely to be overcome when participant and victim share group 
membership, but bystanders do not. Our findings help to develop understanding of how diffusion of responsibility works by 
combining elements of both the bystander effect and the social identity approach to bystander behavior.
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This work indicates that intervention increases when victims 
are viewed as common category members and that individu-
als are more likely to be influenced by fellow bystanders 
when they are in-group rather than out-group members. 
Although there is limited research that explores bystander 
intervention in a context of violence (Borofsky et al., 1971; 
Fischer et al., 2006; Harari et al., 1985; Schwartz & 
Gottlieb, 1976, 1980; Shotland & Straw, 1976), Levine and 
Crowther (2008) have shown that group membership also 
impacts bystander intervention in the context of violent 
emergencies. Specifically, they found that when bystanders 
have a shared group membership, group size can facilitate as 
well as inhibit helping.

In any actual violent emergency situation, there are there-
fore many factors that may affect the degree of helping 
behavior by bystanders—the nature of the emergency itself 
and its level of potential danger, the perceived or actual rela-
tionship in terms of social identity between a bystander and 
the victim, a bystander and the perpetrator, the group identity 
between the bystanders themselves, the extent to which 
bystanders are a coherent group (e.g., of friends) or strang-
ers, as well as their number.

Given the particular challenges of studying violence, 
these factors are very difficult to study experimentally 
through the careful control of potentially contributing factors 
to helping behavior. For ethical and practical reasons, violent 
emergencies that expose experimental subjects to real-life 
violence cannot be staged, and even if this were possible, 
actors would have to tirelessly reproduce identical perfor-
mances over and over again (and be paid). Alternatively, 
some studies that focused on observations in real-life situa-
tions tend to have low internal validity, as each situations 
occurs in different contexts and due to different reasons. 
Situations cannot be compared directly, and observers can 
easily miss important details of how and why it happened. A 
popular way to study violent emergencies is with CCTV 
cameras (Levine et al., 2011). This dramatically increases the 
number of incidents that can later be analyzed but also has 
some limitations related to technology—surveillance cam-
eras do not usually record audio, the image resolution is low, 
and some important events can occur out of the camera 
angle, and nor is the study under experimental control.

Aitor Rovira et al. (2009) showed how immersive vir-
tual reality (VR) can be used to overcome these problems. 
There has been 30 years of research on the issue of how 
people respond to situations and events in VR. This is gen-
erally referred to as “presence,” the illusion of being in the 
place depicted by the VR system (Held & Durlach, 1992; 
Sanchez-Vives & Slater, 2005; Sheridan, 1992). Presence 
has been argued to have two dimensions: “Place Illusion” 
(PI), the illusion of being in the virtual place, and 
Plausibility (Psi), the illusion that events taking place are 
really happening—even though in both instances partici-
pants know for sure that this is not the case (Slater, 2009). 
PI is argued to depend on sensorimotor contingencies for 

perception that are similar to those in physical reality, 
essentially using the body to perceive by looking around, 
looking behind objects, reaching out, bending down, and 
so on (O’Regan & Noë, 2001). Psi is based on events in the 
environment responding to actions of the participant, con-
tingent events such as virtual human characters spontane-
ously addressing the participant, and a match between the 
environment and expectations where it depicts a situation 
that is familiar to participants in reality. For example, an 
early version of the bar scenario used in this paper (Aitor 
Rovira et al., 2009) failed the Psi test simply because the 
decor of the bar in which the confrontation took place was 
not recognized as one that would be frequented by football 
fans.

The use of VR in social psychology has long been argued 
for (Blascovich, 2002; Blascovich et al., 2002; Loomis et al., 
1999) and more recently by Pan and de C Hamilton (2018). 
Previous work using a VR paradigm showed how group 
identity played a critical role in fostering or hindering help-
ing behavior in the context of a lone bystander confronted 
with a fight between two life-sized virtual human characters 
(Slater et al., 2013). That study used a football team as a 
marker of group affiliation, where all experimental subjects 
were strong fans of the English football club Arsenal. 
Experimental participants were in conversation about foot-
ball with a (virtual) man (the victim) who was then attacked 
by a third man (the perpetrator)—verbally but with increas-
ing menace, eventually ending in physical violence. 
Participants were more likely to intervene to try to stop the 
argument when the victim was also clearly an Arsenal sup-
porter than when the victim was a general football fan with-
out any particularly obvious affiliation. These results were 
compatible with earlier findings that in a nonviolent emer-
gency participants (all Manchester United fans) were far 
more likely to help an injured fallen stranger when he was 
wearing a Manchester United shirt, compared to the shirt of 
another team (Levine et al., 2005).

In this article, we turn to the bystander effect itself, but 
instead of considering whether the number of bystanders 
influence helping behavior, we concentrate on the group 
identity of the bystanders in relation to the experimental par-
ticipants and the victim. Previous findings suggest that fel-
low bystanders are more influential when they are in-group 
rather than out-group members. For example, Levine et al. 
(2002) asked participants to watch a CCTV clip of violence 
in the presence of two confederates. The confederates were 
presented as in-group or out-group members and either 
encouraged or discouraged intervention. Results showed that 
participants were more influenced under in-group bystander 
conditions, and were more likely to intervene when encour-
aged, but less likely to intervene when discouraged.

Here we explore two different possible effects on the level 
of intervention of the participant. As in the previous experi-
ment reported by Slater et al. (2013), team affiliation was 
indicated by football shirts, and all participants were Arsenal 
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supporters. However, in the new experiment, the victim was 
always an Arsenal supporter. Moreover, a group of three 
bystanders were present who were either Arsenal supporters 
as indicated by their shirts, or they were not Arsenal support-
ers indicated by their unbranded shirts. Therefore, the first 
factor in the new experiment was the affiliation of the group 
of three bystanders. The second factor was whether or not 
these three bystanders encouraged or discouraged the partici-
pant to intervene (independently of whether these three were 
Arsenal supporters or not). Our questions were how much the 
degree of intervention of the participant to stop the aggression 
would be influenced by (a) the affiliation of the three bystand-
ers (as indicated by their shirts) and (b) whether the three 
bystanders encouraged or discouraged such intervention.

Hence, rather than only considering the number of 
bystanders, as in the classic bystander effect, we consider the 
effect that the group membership of bystanders (here indi-
cated to the participant by their football shirts) might have on 
diffusion of responsibility in emergencies. Even though this 
experiment used the same basic scenario as Slater et al. 
(2013), it addresses quite different issues. In Slater et al.’s 
study (2013), there were no bystanders at all (except for the 
participant). The main question in that case was how the rela-
tionship between the affiliation of the victim and participant 
(both Arsenal supporters or not) would influence helping 
behavior shown by the participant. Here, in this new experi-
ment, attention shifted to how the affiliation of the three 
bystanders would influence helping behavior of the partici-
pant, given that the participant always shared the same affili-
ation as the victim.

Classic diffusion of responsibility predicts that diffusion 
will be distributed across the numbers of others present, irre-
spective of their psychological relationship to each other. 
Here, we argue that in a context where the victim is in-group 
with respect to the participant, diffusion of responsibility 
will operate when the other bystanders belong to the same 
group as the participant and victim. More specifically, 
responsibility will only be diffused across those who are per-
ceived by the participant to have an equal responsibility to 
help (since their football shirts indicate group affiliation as 
Arsenal supporters or not). When bystanders are out-group 
to the participant (in a context where both participant and 
victim are in-group), they will not be seen to have the same 
responsibility to act, and thus diffusion of responsibility may 
not occur. Thus, we expected that the likelihood of interven-
tion will be higher when bystander virtual characters are rep-
resented as out-group. This may be independent of whether 
or not the bystanders encourage or discourage intervention.

Materials and Methods

Recruitment

Forty participants were recruited around the university cam-
pus. They were aged between 18 and 44, with no significant 

differences between groups, all male Arsenal F.C. supporters. 
The recruitment announcement stated that we were looking 
for male Arsenal supporters. They had to complete a ques-
tionnaire that contained five questions related to football:

•• What is your favorite team in the Premier League? 
(This was asked to make sure that they had read the 
recruitment announcement).

•• How much do you support them?
•• How do you usually follow the match when they play?
•• How often do you attend football matches?
•• How often do you watch football matches on TV?

The question “How much do you support them?” was 
answered on a scale from 1 (Not at all) to 7 (Very much so) 
and only those who answered four or higher were recruited, 
which was the only filter used. This questionnaire was com-
pleted online and included a section to make the appointment 
to attend the experiment. There was a gap of at least 2 days 
between completing the online questionnaire and taking part 
in the experiment. No details about the purpose of the study 
or the experience in VR were given at this stage.

The number who had applied to be in the study was 153. 
We filtered out all the participants who did not match the 
selection criteria (male, 18+ years old, Arsenal supporter, 
scoring 4+ on the question “how much do you support 
them?”). The experiment had been designed to recruit 40 
participants and recruitment stopped when that number was 
reached.

Procedures

Participants arrived at the laboratory and were assigned to a 
condition (Affiliation and Encouragement) according to the 
order in which they arrived. Our method of alternate alloca-
tion was random for all practical purposes in the sense that 
there was no deliberate allocation of each participant to an 
experimental group. Each participant was scheduled solely 
depending on their availability. On arrival, they were given 
an information sheet to read, and the procedures of the exper-
iment explained to them. They completed a written informed 
consent form to obtain agreement for participation (they  
all agreed). They all filled out a short questionnaire (see 
Supplemental Text S1). They were explicitly told several 
times as well as being given in writing that they could with-
draw from the experiment at any time without giving rea-
sons. At the end of the experiment, they were debriefed about 
its purposes.

Upon entering the VR Cave (see below), participants 
found themselves in a virtual bar that looked like a standard 
English pub. The decoration included posters and other 
objects related to football, and a sports magazine program 
was on TV. There were three people sitting nearby watching 
TV. In one experimental condition, these three wore Arsenal 
football shirts and in the other condition unbranded shirts.
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The first minute of the scenario was for the participant to 
acclimatize to the sight and the stereoscopic vision provided 
by the VR system and to the brightness in the bar, so nothing 
happened during that time, although we asked them to look 
for objects related to football. After this, a virtual life-sized 
character (V), who was wearing an Arsenal shirt walked into 
the scene and started a conversation with the participant 
about the Arsenal football team (see Supplemental Text S2 
for a full transcript). He asked the participant about the team 
and the chances they had to win a trophy in the present sea-
son, showing a lot of friendship toward the participant and 
being very optimistic at the same time.

Early in the conversation, a man (P) wearing an unbranded 
shirt entered the bar and sat down on a stool near where they 
were having the conversation. After a further 2 minutes 
approximately, depending on how much time the participant 
had invested in the conversation, he (P) stood up and 
approached V accusing him of “staring” at him, and an argu-
ment ensued. P’s behavior became increasingly threatening 
over time. Although V tried to defuse the situation, the argu-
ment escalated until the point it reached physical violence (P 
started to push V toward a wall), when the scenario ended. 
The confrontation lasted for 2 minutes and 13 seconds.

During the argument, one of the bystanders approached 
and stood near P and V (next to the participant) and another 
of the bystanders who was sitting by the table spoke out loud 
three times. In both conditions, the first utterance was “What 
is this guy doing?” After this, in the encouraging condition, 
he tried to encourage the participant toward intervention by 
saying “Hey, hold on, we should do something about this” 
and “This guy has lost it, we’ve got do something now.” In 
the other condition, he tried to dissuade anyone from inter-
vening by saying “There is nothing we can do about it, let’s 
leave him alone” and “This isn’t our business, let’s leave him 
alone.” See Figure 1 for an illustration of the environment, 
and Supplemental S1 Video.

The average overall time for each participant in the VR 
was 7 minutes. After the experience, they completed a ques-
tionnaire regarding the feelings they had during the confron-
tation. They were also interviewed by the researchers, so 
they could describe how they felt, as well as giving them the 
chance to point out anything they would want to mention. 
Each participant was paid £7, and it took between 30 and 40 
minutes for them to complete all the stages.

The VR System

We used a projection-based VR system known generically as 
“Cave” (Cruz-Neira et al., 1993). The system consists of a 
room where three walls and the floor are projection screens. 
The height is 2.2 m and the floor 3 × 3 m2. Each DLP projec-
tor delivers an image of 1440 × 1050 pixels with a refresh 
rate of 100 Hz. Due to the floor having a different aspect 
ratio than the projected image, the floor image is cropped to 
1100 × 1050 pixels. The projectors are controlled by a PC 

cluster composed of 4 PCs, each one with an Nvidia Quadro 
FX 5600 graphics, delivering 3D stereoscopic images syn-
chronized to Crystal Eyes™ shutter glasses worn by the par-
ticipant. The participant’s head was tracked by an Intersense 
IS900 system with a refresh rate of 180 Hz that was used to 
adjust the imagery to his perspective in real time.

Counting the Number of Interventions

Any action (verbal or physical) that was executed on purpose 
to catch the attention of someone else in the scene was con-
sidered an intervention. A verbal intervention was consid-
ered anything that the participant would say to either the 
victim, perpetrator, or the other bystanders, excluding inter-
jections that would be more a think-aloud utterance rather 
than saying something directed to any (or many) of them, if 
its objective was not to catch their attention, as defined previ-
ously (Rovira, 2016). A physical intervention was considered 
as any attempt to make physical contact with others, such as 
reaching out to P, and also moving very close to them, even 
walking in between victim and perpetrator to try to separate 
them, moving into P’s field of view to catch his attention, 
waving a hand or any other similar hand gesture.

Two consecutive actions were not considered just one 
intervention if there was a gap in between of at least 2 sec-
onds. This is the minimum time that we found a person takes 
to observe the situation waiting for a reaction after an inter-
vention and before intervening again. This is clear in verbal 
interventions. Some participants did not stop talking for 
some time, but if they did not stop for a moment to see the 
consequences of their interventions, then it was considered 
just one intervention. Our coding did not take into account 
the length of interventions. A clear example is that when a 
participant moved in between P and V, and then stayed in that 
position, this was counted as a single intervention.

The coding was carried out by a researcher uninvolved in 
the experiment, who was given the instructions above. As a 
check, one of the experimenters also independently coded 
the videos. There was high inter-rater reliability. For the 
number of verbal interventions, the Pearson correlation coef-
ficient r = 0.95, p < .00005. For the number of physical 
interventions r = 0.78, p < .00005, and for the total number 
of interventions r = 0.92, p < .00005. The Intraclass 
Correlation Coefficients (using the Stata 15 function “icc”) 
are respectively 0.93 (individual) 0.97 (average), F(39.0, 
40.0) = 29.67, p < .0005 for the number of verbal interven-
tions; 0.65 (individual), 0.79 (average), F(39.0, 40.0) = 
4.66, p < .0005 for the number of physical interventions; 
0.87 (individual), 0.93 (average), F(39.0, 40.0) = 13.97, p < 
.0005 for the total number of interventions. Here the F-test 
tests the null hypothesis that the ICC = 0.

Table 1 shows the frequencies of agreement between the 
two raters. This results in Cohen’s kappa = 0.90. This is high 
and corresponds to the findings above: there was a high 
degree of agreement between the two independent raters.
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Figure 1. The scenario (a) the in-group bystanders sitting around a table, (b) the out-group bystanders sitting around a table, (c) the 
perpetrator (in blue) picks an argument with the victim, and (d) a photograph of the cave scenario showing a participant, a bystander, 
and the perpetrator being aggressive against the victim.
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The Post-VR Experience Questionnaire

The questionnaire administered immediately after the expe-
rience contained the following questions, all identical to 
those by Pomes and Slater (2013) and Rovira (2016), except 
for the last four. Each answer was scored on a Likert-type 
scale, from 1 (completely disagree) to 7 (completely agree).

•• After the argument started, I was feeling uncomfort-
able with the situation.

•• After the argument started, I was sometimes con-
cerned for the safety of the man being threatened.

•• After the argument started, I was sometimes con-
cerned for my own safety.

•• After the argument started, I looked around for help.
•• After the argument started, I looked around to check 

in case the other people might come to make situation 
worse.

•• After the argument started, the victim looked at me 
wanting help.

•• After the argument started, I felt I should move away 
from those people.

•• After the argument started, the aggressor was aware of 
me looking at him.

•• After the argument started, I felt I should do some-
thing to stop it.

•• After the argument started, I felt I could do something 
to stop it.

•• After the argument started, I felt that I needed to get out.
•• My mind started wandering and thinking about other 

things during the argument.
•• The presence of other people in the bar encouraged 

(or dissuaded) me to intervene.
•• The other people in the bar tried to persuade me.
•• The other people’s utterances had an impact on my 

behavior.
•• Were the other people’s utterances encouraging or try-

ing to dissuade you to intervene?

Statistical Methods

Statistical analysis was carried out using Stata 15 (stata.com). 
For the ANOVA, the function “anova” was used, with effect 
sizes produced by the “estat esize” command, and margins 
analysis with the “margins” command. The bar charts were 
produced with the “cibar” function (Staudt, 2014).

Results

This was a two-factor between-group study. The first factor 
was bystander affiliation (in-group and out-group), and the 
second factor was encouragement (encourage and discour-
age). Ten participants were arbitrarily assigned to each cell 
of the 2 × 2 factorial table (depending solely on the order at 
which they arrived to the VR laboratory).

A power analysis can be based on the data from a previ-
ously published experiment which used the identical sce-
nario (without bystanders) and setup in one of the conditions 
(Aitor Rovira et al., 2013). The overall mean square root of 
the number of interventions in that experiment was about 2 
(in fact 2.2). We suppose in the current experiment that we 
had expected the identity of the bystanders and the encour-
agement to each increase the mean square root of the number 
of interventions by a modest 1.5. Then our expected table of 
means of the square root of the number of interventions 
would be as shown in Table 2.

The overall within cell variance is about 4. This leads to 
an a priori power of 0.64. If based on expectations from the 
previous literature that the change might be a little higher, 
say an increase in the mean square root of the numbers of 
interventions by only 2, then the four numbers above would 
become 2, 4, 4, and 6, and the power would be 0.87. Power 
in this experiment turns out only to be pertinent to encour-
agement, where the differences were not found to be any-
where near significant.

Age data were recorded in intervals. All participants were 
in one of the three possible groups, 18 to 25, 26 to 34, or 35 
to 44 years old. Considering age as a categorical variable, 
chi-square tests show that it is not statistically significant for 
either verbal interventions (χ2 = 12.675, df = 20, p = .89) or 
physical interventions (χ2 = 4.67, df = 12, p = .97). Also, 
the scores provided in the question “How much do you sup-
port your team?” were not statistically different for verbal 
interventions (χ2 = 36.34, df = 30, p = .2) or physical (χ2 = 
17, df = 18, p = .52).

The Encouragement Factor

Encouragement (encourage and discourage) did not have 
any effect on the number of interventions. This is probably 
because the level of encouragement or discouragement 
offered by the bystanders was quite low in intensity. The 
bystanders made only three comments, one neutral and two 
either encouraging intervention (encourage) or discouraging 

Table 1. Frequencies of Agreement Between the Raters in the 
Video Coding.

Rater 1

Rater 2

Intervention No intervention

Intervention 23 0
No intervention 2 15

Table 2. Expected Square Root of the Number of Interventions 
Based on the Earlier Study.

Bystanders affiliation No encouragement Encouragement

Out-group 2 3.5
In-group 3.5 5
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it (discourage) (see Methods). At the end of the VR expo-
sure, participants were asked: “Were the other people’s 
utterances encouraging or trying to dissuade you to inter-
vene?” with possible answers: dissuade, encourage, or noth-
ing noticed. The responses are given in Table 3. Hence 9 out 
of 20 of those in the discourage condition and 11 out of 20 
of those in the persuade condition noticed the corresponding 
interventions, whereas 19 out of 40 participants did not 
notice any intervention.

Helping Behaviour

Helping behavior can be defined in many different ways, and 
we consider several different methods of assessing this (all 
based on the same data). We distinguish between interven-
tions that were verbal (the participant saying something to V 
or P) and those that were physical, for example, the partici-
pant trying to step between them (see Methods for a descrip-
tion of how these interventions were recorded). Then there 
are the following possibilities by which an intervention can 
be defined, each one leading to a different type of analysis, 
but the same results.

Categorical. Here each type of intervention is considered as 
a separate category. From Table 4 we can see, for example, 
that 15 participants did not intervene at all, 12 made only 
verbal interventions, all physical interventions were accom-
panied by verbal ones, and 13 made both physical and ver-
bal interventions.

Considering Table 4(a), it is clear the encouragement fac-
tor had no effect. From Table 4(b), we can see that of the 15 
participants who made no intervention, 12 were in the condi-
tion where the bystanders were in-group. On the contrary, of 
the 25 who made some intervention (verbal only or verbal 
and physical) 17 were in the condition where the bystanders 
were out-group.

Multinomial logistic regression was carried out on the 
categorical responses using the Stata 15 function “mlogit” 
on the model affiliation + encouragement + affiliation × 
encouragement (i.e., the two main effects and the interac-
tion). This shows that taking the base level as “no interven-
tion,” then for the affiliation in-group the significance level 
is p = .019 of being less than the base level with respect to 
“verbal only” and p = .013 with respect to being less than 

the base level with respect to “verbal and physical.” There is 
no interaction effect (p = .704 for the verbal only case and 
p = .613 for the verbal and physical case), and the main 
effects of encouragement are p = .624 and p = .512, respec-
tively. Eliminating encouragement, these significance levels 
do not change.

Binary. Alternatively, an intervention can simply be classi-
fied as a binary event—the participant intervened at all at 
some stage, or never intervened. The frequencies can also be 
seen in Table 4. A binary logistic regression was carried out 
using the Stata 15 function logistic on the binary response 
variable with the same model as above affiliation + encour-
agement + affiliation × encouragement. The interaction 
term is not significant (p = .613), encouragement is not sig-
nificant (p = .538) and p = .079 for affiliation. Eliminating 
the encouragement factor p = .006 for affiliation. This does 
not change using robust standard errors, which allows for 
possible departures from the model assumptions, and inflates 
the standard errors of the estimates.

The number of interventions. We use the sum of the number of 
verbal and physical interventions, though the results are the 
same if each of these is considered separately (Supplemental 
Tables S1 and S2). Figure 2 shows the means and standard 
errors of the number of interventions under the various con-
ditions. The evidence suggests that the level of intervention 
was much less when the bystanders were Arsenal supporters 
(in-group). These are count variables, and when an ANOVA 
is fitted for the model affiliation + encouragement + affilia-
tion × encouragement or any subset of this, the residual 
errors of the fit do not satisfy normality by far (for example, 
the Shapiro–Wilk test gives p = .0001 for full model and  

Table 3. Frequencies of Answers to the Question “Were the 
Other People’s Utterances Encouraging or Trying to Dissuade 
You to Intervene?.”

Answer Dissuade Nothing Persuade Total

Encouragement:
Discourage 9 10 1 20
Encourage 0 9 11 20
Total 9 19 12 40

Table 4. Frequencies of the Categorical Responses by Affiliation 
and Encouragement.
(a) Encouragement.

Category
Bystanders 
out-group

Bystanders 
in-group Total

No intervention 8 7 15
Verbal only 6 6 12
Physical only 0 0 0
Verbal and physical 6 7 13
Total 20 20 40

(b) Affiliation.

Category
Bystanders 
out-group

Bystanders 
in-group Total

No intervention 3 12 15
Verbal only 8 4 12
Physical only 0 0 0
Verbal and physical 9 4 13
Total 20 20 40
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p = .00009 for the model that only includes affiliation). As  
is common for count data, a square root transformation 
(Bartlett, 1936) resolves this problem (the same was found 
by Slater et al. (2013)). Hence, we work with the square root 
of the number of interventions and the ANOVA results are 
shown in Table 5. The residual errors of this model satisfy 
normality [Shapiro–Wilk p = .20].

Confidence intervals for all pairwise comparisons of mar-
ginal means were computed with an overall 95% confidence 
level (using Scheffé multiple comparisons). In line with what 

is shown in Table 5, the main effect difference between in-
group and out-group affiliation did not include 0 (−2.42 to 
−0.60). In addition, the confidence interval for the difference 
in the means of the conditions (in-group and discourage) and 
(out-group and encourage) was negative (−3.79 to −0.05). 
All other intervals included 0.

Since neither the interaction term nor encouragement as a 
main effect contribute to the fit, we can delete these terms 
from the model, considering only Affiliation. In this case 
F(1,38) = 11.5, p = .002, R2=η2=0.23. As can be seen from 
R2, the overall goodness of fit remains the same, which addi-
tionally shows the noncontribution of encouragement and 
the interaction term, and the residual errors satisfy normality 
(Shapiro–Wilk p = .35). Figure 3a shows the box plot of the 
number of interventions by affiliation in order to demon-
strate their distribution. It can be seen that apart from few 
potential outliers (which do not militate against the normal-
ity of the model that uses the square root transformation) the 
vast majority of the distributions conform to the findings of 
the ANOVA. For example, the whole of the interquartile 
range of the in-group condition is smaller than the lowest 
quartile of the out-group condition.

Figure 2. Bar charts showing the means and standard errors of the number of interventions: (a) and (b) by affiliation of the bystanders 
(out-group, in-group) and encouragement and (c) a condition with no bystanders.

Table 5. ANOVA of Square Root of Number of Interventions 
on Affiliation and Encouragement.

Source df F-ratio p Partial η2

Affiliation 1 11.23 .002 0.24
Encouragement 1 0.83 .368 0.02
Affiliation× encouragement 1 0.20 .655 0.01

Note. Affiliation out-group = 0, in-group = 1) and encouragement 
(discourage = 0, encourage = 1). Overall fit: F(3, 36) = 4.09, p = .013, 
R2 = .25, Shapiro–Wilk’s test for normality of residual errors: p = .20. 
ANOVA = analysis of variance.
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In order to remove the potential effect of the outliers we 
used also the nonparametric Wilcoxon rank-sum test for the 
null hypothesis of equal medians between out-group and 
in-group. Since this depends only on ranks here, it makes 
no difference whether the number of interventions or their 
square root is used. The Wilcoxon test rejects the null 
hypothesis (z = 3.085, p = .002). Hence overall, the esti-
mated model fits well what can be seen in Figures 2a and 
3a, supporting the idea that when the bystanders are in-
group the amount of helping behavior is less than when 
they are out-group.

Comparison With Previous Results

In order to directly address the bystander effect itself, we 
can compare these data with those from the experiment 
reported by Rovira et al. (2013). In that experiment, car-
ried out about 2 weeks prior to the one described in this 
paper, there were 10 other participants, again all Arsenal 
supporters, who experienced the identical scenario using 
the same equipment, except for the fact that there were no 
bystanders and as in the current experiment the victim was 
depicted as an Arsenal supporter. The mean and SE of the 
number of interventions is shown in Figure 2b, and median 
and interquartile range in Figure 3b. It is clear that the 
result is close to the out-group affiliation condition. A one-
way ANOVA for the square root of the number of interven-
tions has F(2,47) = 5.91, p = .005, R2 = 0.20, Shapiro–Wilk 
p = .23. An overall 95% confidence interval for all mean 
differences between the conditions (Scheffé) is −2.63 to 
−0.39 for in-group–out-group, but −1.92 to .83 for no 

bystanders–out-group and −0.41 to 2.34 for no 
bystanders–in-group.

Finally, in this section, we note that the only nonsignifi-
cant results are with respect to the encouragement factor and 
its interaction with affiliation. The sample size may be con-
sidered to be adequate to detect a difference for encourage-
ment because with quite modest assumptions of how the 
factors might have influenced the results in comparison to 
the earlier study (Rovira et al., 2013), the a priori power with 
respect to the analysis of the number of interventions can be 
computed to be between 0.64 and 0.87 as explained previ-
ously in this section.

Questionnaire Responses

The conditions (affiliation and encouragement) had no 
noticeable effect on any of the questionnaire responses. 
However, the question “ShouldStopit” (the feeling that the 
fight should be stopped) is positively correlated with the 
number of interventions (independent of condition) 
(Spearman’s rho = 0.44, p = .001, n = 50). If we add this as 
a covariate in the ANCOVA of the square root of the number 
of interventions on affiliation (n = 50), its coefficient is 0.35 
× 0.10 (SE), with 95% confidence interval 0.12 to 0.56, par-
tial η2 = 0.17, with overall R2 = 0.34 (Shapiro–Wilk p = 
.76).

Discussion

Other things being equal, the social identity of bystanders 
has an important effect: their shared group affiliation (in-
group) with the participant is associated with less helping 
behavior compared to when the bystanders are out-group. 
This finding extends our understanding of the way social 
identity can impact on bystander behavior. For example, the 
review by Levine and Manning (2013) suggested that the 
presence of in-group bystanders increases the capacity of the 
group to influence any particular member—in line with the 
norms and the values of the group. When the group favors 
intervention, then in-group bystanders should enhance this 
tendency. When the group favors inaction, then individuals 
in the group should be less likely to intervene. More specifi-
cally, previous experimental work (Levine et al., 2002) dem-
onstrated the potential for in-group members to enhance, as 
well as inhibit, the likelihood of helping in an emergency. In 
Levine et al.’s (2002) Study 1, they showed that bystanders 
to violence (viewed as a CCTV clip) who encourage or dis-
courage intervention are only influential to the extent that 
they are viewed as in-group members. In this study, we see 
that despite the communication manipulation being unsuc-
cessful, there is clear evidence for the inhibitory effect of the 
presence of in-group bystanders irrespective of the attempts 
to encourage or discourage.

There are a number of important differences between the 
design of the study (Levine et al., 2002) and this study (see 

Figure 3. Box plots showing for the number of interventions 
(a) by affiliation of the bystanders (out-group and in-group) 
and encouragement. (b) A condition with no bystanders. 
The thick horizontal lines are the medians, the boxes are the 
interquartile ranges (IQR). The whiskers extend from max 
(min value, 25th quartile – 1.5 × IQR) to min (max value, 75th 
quartile + 1.5 × IQR).
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Supplemental Table S3). However, the key difference 
between that study and this is the inclusion of the group 
membership of the victim. In this study, participants had 
interacted with the victim prior to the onset of the violent 
emergency. They do not do so in the experiment of Levine 
et al. (2002). During the interaction in this study, partici-
pants establish common group identity with the victim 
(they are both Arsenal fans). When the attack happens in 
front of the other bystanders, the participants need to con-
sider not only their relationship to the victim but also to the 
other bystanders. This more dynamic and complex set of 
identity relationships results in the clear effect of group 
membership on their likelihood of intervention. When those 
bystanders are in-group, the likelihood of intervention is 
lower compared to previously found helping levels of in-
group victims in the absence of bystanders. When bystand-
ers are out-group—then helping remains at similar levels to 
previous studies of helping of in-group victims in the 
absence of bystanders. This suggests a diffusion of respon-
sibility effect in the presence of other in-group members 
who might also be expected to help.

Our findings therefore help to develop understanding of 
how diffusion of responsibility works by combining ele-
ments of both the classic bystander effect and social iden-
tity theory (Tajfel 1974). Classic diffusion of responsibility 
predicts that diffusion will be distributed across the num-
bers of others present, irrespective of their psychological 
relationship to each other. Based on the current findings, 
we argue that the social identity of the bystanders changes 
the participant’s perception of responsibility. More specifi-
cally, we argue that responsibility will mainly be diffused 
across those who are perceived by the participant to have an 
equal responsibility to help. When bystanders are out-group 
to the participant (in a context where both participant and 
victim are in-group), they will not be seen to have the same 
responsibility to act, and thus diffusion of responsibility is 
less likely to occur. In the context of this study, when par-
ticipants face a clear violent emergency, with the knowl-
edge that the out-group members are unlikely to help, it 
falls squarely and only on the shoulders of the participant to 
help the victim.

A second important aspect of this paper is in its use of 
VR to study bystander behavior in violent emergencies. 
The meta-analysis of Fischer et al. (2011) argues that the 
bystander effect does not hold in violent or dangerous 
emergencies. However, because of both ethical and practi-
cal limitations, there has been very little work that has 
studied the actual behavior of participants during these 
events (as opposed to collecting self-report or retrospec-
tive data). As people tend to respond realistically to virtual 
events and situations, VR is useful for studies in social 
psychology—as was pointed out in (Blascovich et al., 
2002; Pan & de C Hamilton, 2018). Rather than use human 
actors, virtual characters perform identically in each con-
dition of the experiment, the environment is completely 

under the control of the computer program, written once 
and for all for a particular study, and it does not require 
physical setups such as particular spaces. As in this experi-
ment a virtual bar study can take place in a small office and 
does not require a visit to an actual bar. Moreover, today 
the cost of good quality VR equipment is less than the cost 
of many smartphones.

One key aspect of this study was the unsuccessful attempt 
to manipulate norms of encouragement or discouragement 
by in-group virtual bystanders. Supplemental S1 Video 
shows that the encouraging/discouraging statements were 
clear and should have been heard by the participants. We can 
consider three reasons why the bystander encouragement 
statements had no effect. First, the salience of the bystander 
interventions was low—because the bystanders only made 
two comments that would encourage or discourage interven-
tion. Given the emotionally charged situation of the attack on 
the victim by the perpetrator, it is possible that in spite of the 
presence of the bystanders, a great deal of attention was paid 
to the actual confrontation, and while the comments of the 
bystanders should have been heard they were not processed. 
As reported above, approximately half of the participants 
did not notice whether the bystanders tried to encourage or 
dissuade against intervention.

Second, the nature of the scenario was one that bordered 
on violence. In this situation, and part of the advantage of 
using VR in these types of studies, is that when participants 
are faced with life-sized human characters in a surrounding 
3D environment, this may produce an overwhelming need to 
decrease arousal discomfort—for example, as illustrated by 
the stress exhibited by participants in the virtual reprise of 
one of the conditions of Stanley Milgram’s obedience studies 
(Slater et al., 2006) and more recently (Gonzalez-Franco 
et al., 2018; Neyret et al., 2020). Thus, concern with arousal 
reduction might produce different behavior to situations 
where participants are just required to express an opinion 
about intervention. Hence the use of VR is advantageous for 
controlling conditions in complex social encounters and also 
to depict scenarios that are not possible to study experimen-
tally in physical reality. However, this is also a disadvantage 
because it means that there is no experimental ground truth 
against which to compare results from VR experiments. Nor 
can there ever be such ground truth precisely because those 
experiments cannot be carried out in physical reality. An 
alternative would be to radically changing the frame so that 
it is no longer really about bystander responses to violent 
behavior but about something else, for example, whether 
people attempt to help an injured person (Levine et al., 2002). 
In these circumstances, the results from VR studies can be 
used to build predictive theory, which can be tested against in 
real-life observational studies.

A third way in which responses to bystanders in VR 
might be different is in terms of perceived efficacy of the 
other bystanders. Work on collective action (Van Zomeren 
et al., 2008) shows that judgments about the efficacy of 
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others play an important part in individuals’ decisions to 
act. While virtual humans may be able to signal group 
membership, or to create emotionally charged environ-
ments, they were not programmed to actually intervene in 
this scenario. Thus, participants could not have expected 
any support from fellow bystanders should they have cho-
sen to intervene. In our study, the bystander characters  
are possible objects on which to diffuse responsibility—
particularly when trying to reduce anxiety. However, it 
remains to be seen whether the possibility of actual physi-
cal support from bystanders could create conditions that 
enhance intervention in violence.

In generalizing the findings of this study, a further issue 
should be taken into consideration—that all participants 
were male. This was for practical reasons in recruiting a 
sufficient number of supporters of the Arsenal football 
club. A meta-analysis conducted by Eagly and Crowley 
(1986) indicated gender differences in the extent to which 
men and women help in emergencies and the nature of help 
that they provide. The bar context in which this study is 
set, and the violent nature of the emergency may therefore 
not be generalizable to both genders. Specifically, it is 
likely that there are different social norms for the conduct 
of men and women in such an environment and different 
expectations regarding intervention in a violent alterca-
tion. Future studies will need to include female and trans-
gender participants, and consider ethnicity, cultural 
background, and factors related to personality to observe 
any potential effect on the results. In addition, the results 
will need to be tested with supporters from other football 
teams and from other sports as well. The only reason why 
we chose a football-related experience was because the 
strong sense of identity that supporters have with their 
team, and as a continuation of previous work. Other sce-
narios could provide a wider variety of data from different 
cases of social identity. In future studies, the method of 
counting the number of interventions could be more 
sophisticated. Here we counted discrete interventions 
allowing 2 seconds between each one. Hence, one inter-
vention that lasted for example 5 seconds would be counted 
as equivalent to another that lasted only 1 second. 
Moreover, interventions can vary in many ways—such as 
the loudness of voice in a verbal intervention, or the veloc-
ity and position of movement in a physical intervention. 
Hence more robust methods are needed to assess not just 
the frequency but also the type, duration, and quality of the 
interventions.

A critical missing element in VR studies is the lack of 
the possibility of physical consequences to an action—so 
that the participant can have no rational fear of being 
physically harmed by the perpetrator on intervention. This 
is not to say that there may not still be some fear simply 
based on the perceived situation, or fear of a verbal attack. 
However, it is possible for there to be an interactive  
element whereby when the participant intervenes the 

perpetrator responds aggressively to the participant, and 
even some level of haptic feedback where the participant 
can feel friendly or aggressive touch from the victim and 
perpetrator. Adding this element of greater physicality is 
an important way forward in this methodology. Finally, 
the results of this experiment should be treated as having 
generated a new empirically grounded hypothesis that 
would need further studies for verification: diffusion of 
responsibility in the bystander effect is modulated by 
salient bystander group identity, other things being equal. 
More specifically, in the situation where this salient group 
identity is shared between the victim and a specific 
bystander, that bystander is more likely to intervene when 
other bystanders are out-group, since then the only one 
with the responsibility to intervene is that individual. 
When the other bystanders are in-group then responsibil-
ity is equally shared, and thus the individual is less likely 
to intervene. The “other things being equal” is important 
here. For example, for this hypothesis to be valid, the 
other bystanders, whether in-group or out-group, must be 
equal in status to the individual, apart from the issue of the 
salient factor through which group identity is determined. 
In particular, other bystanders when out-group should not 
be perceived as posing a threat to the individual. There are 
still many other considerations here: what proportion of 
bystanders in a crowd need to be perceived as out-group 
(or in-group) for the individual to intervene (or not)? 
Further work is also required on the issue of encourage-
ment. We suggest that VR provides a powerful tool to 
answer such questions because these are practically and 
ethically impossible to address with human actors.

Conclusions

This article demonstrates the significant contribution that 
VR can make to the study of human behavior in ethically 
challenging circumstances. It contributes to the literature 
demonstrating how VR can facilitate the use of the experi-
mental method to study controversial topics with experi-
mental rigor. The development of VR scenarios and the 
behavior of participants in these VR environments, allows 
for experimental work with high internal and ecological 
validity. It is through the strengths of this approach that 
the paper makes a significant contribution to theory in the 
social psychology of bystander behavior. By being able to 
study the interaction of social identity processes and 
bystander behavior, we are able to develop our under-
standing of the concept of diffusion of responsibility. This 
study shows how the presence of in-group bystanders can 
reduce helping of in-group victims (compared to the help-
ing of in-group victims in the presence of out-group 
bystanders). Taken together, the paper points to the con-
tinued importance, both empirically and theoretically, of 
being able to study challenging real-world social psycho-
logical questions in VR.
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