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Abstract— The aim of the present work is to test a non-
invasive procedure to test attentive and emotional resources in
in helping situations where person in need belongs to another
group in terms of ethnicity. At this purpose, we created a set of
virtual scenarios by crossing two main crucial variables for
help decision: ethnicity (white vs black actor) and helper
appearance (business man, casual and beggar). During the VR
session the participant’s attention, distraction and engagement
were measured by means of EEG tool. Results pointed out that
white helpers show higher levels of attention and engagement
in counter-stereotypical situations during the giving session.
The attention and engagement measures in VR settings shed a
light on the role played by the helper’s expectations concerning
ingroup/outgroup features and their potential effects on the
helping decision.
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L INTRODUCTION

The aim of the present work is to test attentive and
emotional dimensions of intergroup helping interactions
using a Virtual Environment. According to the classical
socio-psychological literature the decision of giving and
seeking help is associated to psychological costs. In fact in
the case of giving help it can be associated to a potential
personal evaluation (I’'m capable? It can be useful my help?)
that can lead or not to the final decision [1]. While in the
case of seeking help it can correspond to an explicit
admission of incapability, reinforcing our state of
dependence toward the donor [2]. In particular when the
helper/helpee is a person perceived dissimilar as in the case
of a person belonging an outgroup these costs usually
increase [3] and the decision to help or to request become
lower. Starting from these psychological considerations we
plan a pilot experimental study within Virtual Reality
environment where participants were inducted to seeking and
giving help to a virtual helper/helpee with three different
type of ‘social appearance (business man, casual and
beggar). Results emerged from EEG measures (attention,
distraction and engagement) pointed out that participants
tend to pay attention and be engaged in every life situations
mainly in counterstereotipic conditions. The rest of the paper
is organized as follows: Section 2- presents the classical
works on helping and intergroup relations, by looking also to
the studies using VR. Section 4 illustrated the performed
experiment with the discussion on the results. Conclusions
and future work directions are discussed in the last section.
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II.  HELPING AND INTERGROUP RELATIONS

According to psychological studies, cognitive processes
based on prosocial decisions are strictly associated with
emotional processes [4]. Classical studies on prosocial
behaviours have tested how positive emotions like empathy
[5], [6] can promote these behaviours and, more generally,
how low-arousal emotions can drive other-oriented cost—
benefit processing rather than automatic and more intuitive
processing, which is used when emotions are stronger and
more difficult to regulate [7]. This in general, but what
happens when the helpee is an immigrant or a refugee? In
this case, the decision to help or not has been largely studied
with the theoretical model of intergroup helping relations as
status relations [8], which stresses that giving help can
perpetuate the social dependency of people in need. Within
this framework, outgroup people in need are perceived by
‘powerful’ helpers as people with low competency and
possibilities and thus they can receive a type of help since
they elicited emotions of sadness or pity. [9]. From this
perspective, the helping process should depend on helpers’
expectations. Refugees and immigrants are generally
described as criminals (‘crimmigration’) or on the contrary
usually associated with the stigma of dependence; they are
perceived as dependent people (e.g. as ‘parasites’), in need of
humanitarian protection. The stigma of dependence can
increase the perceived costs associated toward immigrants.
Furthermore, these representations rely on negative
expectations in terms of dominance. Thus, immigrants can be
perceived as ‘dangerous’ or ‘helpless’ [10;11], and,
therefore, they can be associated with negative emotions
such as anger [12] or with emotions like pity and sadness.
Based on prior studies, the intergroup helping interactions
are mediated by the helpees’ expectations and perception of
dissimilarity which can be associated to the motivation of
defending the ingroup image [13; 3]. When the dissimilarity
is high the helper can perceive more psychological costs and
then can avoid taking helping decision. The aim of this
preliminary study is to observe potential differences in terms
attention, engagement and distraction in relation to helpee’s
etnicity (black or white) and in terms of helpee relative
autonomy-dependence.

III. HELPING AND VIRTUAL REALITY

Schutte and Stilinovic (2017) [14] have shown that
prosocial behavior is closely related to the degree of
involvement in VR, which in turn can increase user empathy.
In this regard, the experiment conducted by Groom and
colleagues (2009) [15] was significant, showing that an

Copyright © 2019 for this paper by its authors. Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).



experience in VR (job interview) with an avatar of a different
skin color may be related to the prejudice since interaction
with a black avatar generated negative appreciation and a
greater level of implicit bias. A more recent study by Peck et
al. [16], on the contrary, obtained results in the opposite
direction. Through sophisticated technology in body transfer
into avatars, Peck and colleagues found that when
participants embodied the color of black skin, they tended to
present fewer racial implicit biases than those who embodied
an avatar with white skin. Along the same lines is the study
by Gillath et al. [17] where participants, seated at a bus stop,
witness an accident involving a blind man's dog. The verbal
reactions to man's request for help have shown that VR
scenario is able to arouse positive behavioral emotions and
tendencies towards virtual people in need similar to those
raised by needy people in the real world. However, the study
done by Eastwick and Gardner [18] showed that the helping
relationship in VR follows a certain logic. We tend to help
people similar helpee in the sense that in their experiments
white helpers tended to give less help to black-colored
avatars than the white ones. More recently Gamberini et al.
[19] have analyzed the helping behavior in a VR emergency
that generally increases the level of anxiety by showing how
time pressure worsens the ingroup favouritism effect by
giving less help to black victim.

IV. THEPILOT STUDY

Research Question: The great part of the cited studies
within involved VR contexts that elicit negative emotions of
anxiety or concern and less attention has been paid to helping
decision within familiar contexts, where an outgroup
member can be in a temporary state of need. The research
goal of this pilot study is then exploring potential differences
in terms attention, engagement and distraction in relation to
helpee’s ethnicity (black or white) and in terms of helpee
relative autonomy-dependence in a simulated helping
situation.

A. Method
Participant and experimental design

Participants were 40 (19 women and 21 men, mean age
23.76) equally distributed across the experimental
conditions. The study consists of an experimental design 2 x
3 between subjects, in which we manipulated the
helper/helpee ethnicity (black vs white) and the social
appearance of helper/helpee (business man VS casual VS
beggar) as independent variables, assuming an effect on the
following dependent variables: giving help (behavioral
variable), attention, engagement and distraction in giving
help.

B. Procedure and tools

The experimental procedure involved three phases. In a
first phase, the participants were subjected to a pre-test with
the aim of exploring previous experiences in VR. Later,
participants were involved in the second phase of the
experiment, that corresponded to the VR session. The virtual
reality experience had a medium level of immersion since
participants can, from their point of view, be partially present
physically in the context (a familiar context), they can decide
and respond to the actors but they cannot influence the
virtual scene (low level of agency of the user). For the
recording, we used Ricoh Theta V monoscopic camera at 4K
by having an experience of 360 Video and audio. The 360
videos were seen by wearing HTC Vive headset that can also

track users’ position in the space, by enlarging the level of
immersion. After the instructions provided on the use of the
display and positioned the EEG sensors for Attention,
Distraction, Engagement, the participants began to see a
video, corresponding to one of the six experimental
conditions. The video introduced the participant to the virtual
environment through a training session, appropriately
designed to familiarize him with the device and to provide
him with the instructions necessary to interact with the actors
of the scenes and with the pop-up system inserted in the
sequence. During the training the participant was also shown
his “travel” kit consisting of a metro pass, two metro tickets
and four 50 cents coins, which he could have used during his
experience. Each participant did not have anything else with
them. The training scene was followed by an environment
scene in which a guiding voice was inserted, which would
accompany the participant along the entire route. The
participant then entered the heart of the experience and was
projected at the entrance of a metro station, where he met a
“hurried” friend, who informed him of a party with friends
and invited him to reach the location of the appointment,
giving him the name of the street. In the next scene, called
the “Google maps” scene, the participant met a potential
helper (Ingroup Vs Outgroup x Business man / Casual /
Beggar), who could help him find the way. Through the pop-
up system the participant made the choice to ask / not ask for
help and provided the reasons for his choice and moved to
the next scene. This, called the scene “Ticket Office”,
presented the opposite situation (in this study we’ll focus
mainly on this help giving phase): the participant became a
helper in front of a potential helpee (Ingroup Vs Outgroup x
Business man / Casual / Beggar), who asked him for help for
a metro ticket. In this case the participant had more
possibilities: give a generous help (the ticket), partial help
(offering to change his coins or one of the tickets available to
him in the kit) or not give help. Again, through the pop-up
system the participant go on with the scene and land to a
final scene, with the aim of leaving a positive message: the
helpee present in “Ticket Office” helped in turn a passerby
who had dropped his wallet from his pocket. Subsequently,
the helpee was also found to be a friend of the “hurried”
friend who appeared in the first scene which, at this point, as
a unifying element, would lead the participant and the helpee
together with the party. At the end of the VR experience, the
participant was finally introduced to the third and final phase
of the experiment in which participant fulfilled some scales
on immigrant attitude and prosociality. The post-test phase
was followed by a debriefing session.

C. Measures

EEG data were recorded (sampling rate 100 Hz) using
Emotiv EPOC® helmet (www.emotiv.com). Raw EEG data
were stored for each virtual scenario session and for each
participant and processed off-line using Matlab2019a to 1)
reject of the artefacts, 2) select automatically the channels
with high SNR, 2) band-pass filter the data (frequency range
3- 48 Hz), 4) estimate the spectral power density (SDP).
Then, to compute the EEG Index, SDP was segmented into
the following EEG bands, from which the power contained
in each one was then calculated: a [8-13Hz], § [13-30Hz],
Blow [13-15Hz], Bhigh [23-30Hz], and 6 [4-8 Hz].



Engagement Index (EI)

The EI index is obtained by considering alpha, beta and
theta activities (see Eq.1): an increase of beta activity is
directly related to task engagement; an increase of alpha and
beta activities reflects relax, low level of alertness and a
decrease of information processing [22; 23]. An increase of
EI index reflects an increase of engagement level [24].
EI=B/(a+0) Eq.1
Attention Index (BBR)

The BBR index is calculated considering the ratio between
the upper beta band and the lower beta band (see Eq.2) [25].
In particular, it was shown that an increase of Bhigh is
linked to an increase of the alertness and of the brain [26],
while an increase of Blow could be linked to an increase of
the inattention [25]. Therefore, an increase of BBR may
signal an increase of the attention level.

BBR=_high/f low
Eq.2

Inattention index (TBR)

The TBR index is calculated considering the ratio between
the beta band and theta band (See Eq. 3) [27]. The index is
negatively correlated to the attention and to the anxiety [27],
conversely it increases when the level of attention decreases
[28].

Eq.3

Fig. 1. Two conditions of the ‘Ticket office” phase.

V. RESULTS

First of all data analysis was aimed at checking how the
two manipulations, group type and helper/helpee appearance,
affect the helper/helpee perception; results pointed out how
the helper appearance affect the elegance [F(1,
38)=2,90;p<0.05] or sloppiness  perception [F(1,
38)=7,84;p<0.001] in the sense that the business man is
evaluated more elegant and less slopy than in casual and
beggar condition group; also the group belonginess affect the
perception of distance is higher since in the outgroup
condition helper is perceived more distant than in the ingroup

condition. The decision of helping in a disinterested way
depends on group type. In the sense that from a chi square
analysis emerged that while in the case of an ingroup
participants tended to give partial help to the businessman
(33%) while the casual and the beggar helpee received a the
‘generous’  help (the ticket given for free)
[%*(38)=2,90;p<0.05]. Differently in the case of the outgroup
condition helper appearance do not differ his/her behavioral
response but they give a similar type of help regardless of
helpee appearance.
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Fig. 2. Type of help given (‘Instrumental’ vs ‘Generous’) *Experimental
condition

When we consider the level of attention, engagement and
distraction extracted from the EEG, group type resulted
significant factor in the Anova. The main effect of group
type on attention [F(1, 38)=3,80;p<0.05], on engagement
[F(1, 38)=3,63;p<0.05] and distraction attested that both in
help seeking and giving higher level of attention and
engagement and less level of distraction in outgroup
condition compared to the ingroup condition.
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Fig. 3. EEG Measures*Group type in Help seeking and Giving

The interaction effects across the experimental conditions
clarified the direction of the attention [F(1, 38)=2,80;
p<0.05], engagement [F(1, 38)=3,40; p<0.05] and distraction
[F(1, 38)=2,99;p<0.05] during the VR session. As showed in
Figure 3a and 3b the level of attention and distraction is
strongly affected by the counter-stereotypic situations: higher
level of attention and lower level of distraction were detected
in the condition of outgroup-businessman and in the ingroup-
beggar one thus pointing out that during the helping session



participants tend to screen the helpee’s appearance mainly
when it is far from his/her social expectations.
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Fig. 4. Attention extracted from EEG Measures*Group type in Help
situation (Interaction Effect)
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Fig. 5. Distraction extracted from EEG Measures*Group type in Help
situation (Interaction Effect)

Given this results on attention and distraction also the
level of engagement [29] — resulted from the sense of control
/mastery on the situation (skill and challenge)— was higher in
outgroup businessman condition since the challenge with
situation so distant from the participant expectations required
more involvement. On the contrary in the case of ingroup
was the beggar condition. The rich black man and the white
beggar were distant from participant’s expectations and thus
they required more engagement during the help giving.

in help giving
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Fig. 6. Engagement extracted from EEG Measures*Group type in Help
situation (Interaction Effect)

Discussion and conclusion

Helping decision in VR has been explored in a calm and
familiar situation by differentiating the helpee etnicity and
social appearance. Our preliminary results pointed out that
while in ingroup condition (white ethnicity) people tend to
give a generous help (free ticket) taking into consideration
their state of need by considering their effective state of
need, by giving higher levels of generous help in beggar
condition, in the outgroup condition they give a minimal help

across conditions with no difference. This can be partially
explained by the data on Attention, Distraction and
Engagement extracted by means of EEG measures, that
pointed out that white helpers are more attentive and less
distracted only in the counterstereotypic condition (far from
their expectations), in the case of black helpee by the
businessman status, while in the case of white by the beggar.
These two conditions were also the conditions where the
white helper was more cognitively engaged since they must
consider novelty elements in that helping situation. Future
studies will test these attentional and engagement processes
as a measures of coping with unknown and
counterstereotipical situations, even with a larger sample.

ACKNOWLEDGMENT

All the authors are in debt with prof. Isabella Poggi for her
suggestions and our collaborators Antonietta De Sanctis,

Dicuseul Anouleko, Valerio Contegiacomo, Giulio Ventre and
Lorenzo Federici who support this study during the experimental
phase.

REFERENCES

[1] J. Darley and B. Latane, "Bystander intervention in
emergencies: Diffusion of responsibility.". Journal of
Personality and Social Psychology, vol. 8, no. 4, 1, pp. 377-
383, 1968.

[2] A. Nadler, "Inter-Group Helping Relations as Power
Relations: Maintaining or Challenging Social Dominance
Between Groups Through Helping". Journal of Social
Issues, vol. 58, no. 3, pp. 487-502, 2002.

[3] S. Stiirmer, M. Snyder, A. Kropp and B. Siem, "Empathy-
Motivated Helping: The Moderating Role of Group
Membership", Personality and Social Psychology Bulletin,
vol. 32, no. 7, pp. 943-956, 2006.

[4] J. Haidt, "Morality", Perspectives on Psychological Science,
vol. 3, no. 1, pp. 65-72, 2008.

[5] C. Batson, J. Fultz and P. Schoenrade. "Distress and
Empathy: Two Qualitatively Distinct Vicarious Emotions
with Different Motivational Conseauences", Journal of
Personality, vol. 55, no. 1, pp. 19-39, 1987.

[6] M. Lewis, J. Haviland-Jones and L. Barrett, “Empathy and
prosocial behavior,” in Handbook of emotions. New York:
The Guilford Press, 2008, pp. 440-455.

[71 M. Pillutla and J. Murnighan, "Unfairness, Anger, and
Spite: Emotional Reiections of Ultimatum
Offers", Organizational Behavior and Human Decision
Processes, vol. 68, no. 3, pp. 208-224, 1996.

[8] A. Nadler and L. Chernvak-Hai, "Helping them stay where
they are: Status effects on dependency/autonomy-oriented
helping.". Journal of Personality and Social Psychology,
vol. 106, no. 1, pp. 58-72, 2014.

[9]1 F. D’Errico. G. Leone. and T. Mastrovito, “When Teachers’
Intervention Makes an Immigrant Child More Dependent”.
Cultural Diversity in the Classroom, pp.129-143, 2011.

[10] F. D’Errico. 1. Poggi. & L. Vincze (2012). Discrediting
signals. A model of social evaluation to study discrediting
moves in political debates. Journal on Multimodal User
Interfaces, 6(3-4), 163-178.

[11] 1. Poggi, F. D’Errico, & L. Vincze (2011). Discrediting
moves in political debate. In Proceedings of Second
International Workshop on User Models for Motivational
Systems: the affective and the rational routes to persuasion
(UMMS 2011)(Girona) Springer LNCS (pp. 84-99).

[12] F. D’Errico and M. Paciello, "Online moral disengagement
and hostile emotions in discussions on hosting
immigrants", Internet Research, vol. 28, no. 5, pp. 1313-
1335, 2018.

H.Taifel. J. C. Turner. W. G. Austin. and S. Worchel. “An
integrative theory of intergroup conflict”, Organizational
identity: A reader, pp. 56-65 1979.

[13

—



[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

N. Schutte and E. Stilinovi¢, "Facilitating empathy through
virtual reality". Motivation and Emotion, vol. 41, no. 6, pp.
708-712,2017.

V. Groom. J. Bailenson and C. Nass. "The influence of
racial embodiment on racial bias in immersive virtual
environments", Social Influence, vol. 4, no. 3, pp. 231-248,
2009.

T. Peck, S. Seinfeld, S. Aglioti and M. Slater, "Putting
vourself in the skin of a black avatar reduces implicit racial
bias", Consciousness and Cognition, vol. 22, no. 3, pp. 779-
787, 2013.

0. Gillath, C. McCall. P. Shaver and J. Blascovich. "What
Can Virtual Reality Teach Us About Prosocial Tendencies
in Real and Virtual Environments?", Media Psychology,
vol. 11, no. 2, pp. 259-282, 2008.

P. Eastwick and W. Gardner, "Is it a game? Evidence for
social influence in the virtual world", Social Influence, vol.
4, no. 1, pp. 18-32, 2009.

L. Gamberini, L. Chittaro, A. Spagnolli and C. Carlesso,
"Psychological response to an emergency in virtual reality:
Effects of victim ethnicity and emergency type on helping
behavior and navigation". Computers in Human Behavior,
vol. 48, pp. 104-113, 2015.

Y. Yorozu, M. Hirano, K. Oka, and Y. Tagawa, “Electron
spectroscopy studies on magneto-optical media and plastic
substrate interface,” IEEE Transl. J. Magn. Japan, vol. 2, pp.
740-741, August 1987 [Digests 9th Annual Conf.
Magnetics Japan, p. 301, 1982].

M. Young, The Technical Writer’s Handbook. Mill Valley, CA:
University Science, 1989.

W. Ray and H. Cole, "EEG activity during cognitive
processing: Influence of attentional factors". International
Journal of Psychophysiology, vol. 3, no. 1, pp. 43-48, 1985.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

B. Veigel and M. Sterman. "Topographic EEG Correlates of
Good and Poor Performance in a Signal Recognition
Task", Proceedings of the Human Factors and Ergonomics
Society Annual Meeting, vol. 37, no. 1, pp. 147-151, 1993.

A. Pope, E. Bogart and D. Bartolome, "Biocybernetic
system evaluates indices of operator engagement in
automated task", Biological Psychology, vol. 40, no. 1-2,
pp. 187-195, 1995.

J. Gruzelier. M. Foks. T. Steffert. M. Chen and T. Ros.
"Beneficial outcome from EEG-neurofeedback on creative
music performance, attention and well-being in school
children", Biological Psychology, vol. 95, pp. 86-95, 2014

T. Fischer, R. Langner, N. Birbaumer and B. Brocke,
"Arousal and Attention: Self-chosen Stimulation Optimizes
Cortical ~Excitability and Minimizes Compensatory
Effort"., Journal of Cognitive Neuroscience, vol. 20, no. 8,
pp. 1443-1453, 2008.

P. Putman, B. Verkuil, E. Arias-Garcia, I. Pantazi and C.
van Schie, "EEG theta/beta ratio as a potential biomarker
for attentional control and resilience against deleterious
effects of stress on attention". Cognitive. Affective., &
Behavioral Neuroscience, vol. 14, no. 2, pp. 782-791, 2014.

M. Lansbergen, M. Arns, M. van Dongen-Boomsma, D.
Spronk and J. Buitelaar, "The increase in theta/beta ratio on
resting-state ~ EEG in  boys  with attention-
deficit/hyperactivity disorder is mediated by slow alpha
peak frequency," Progress in Neuro-Psychopharmacology
and Biological Psychiatry, vol. 35, no. 1, pp. 47-52, 2011.

F. D’Errico. M. Paciello. and L. Cerniglia. “When emotions
enhance students’ engagement in e-learning
processes.” Journal of e-Learning and Knowledge
Society, 12 (4), 2016.



