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ABSTRACT

Joint attention (i.e. looking where others look) can implicitly elicit positive social
behaviour: people trust more and are more altruistic toward individuals who are
helpful in cueing relevant objects than toward unhelpful individuals. Does this
effect extend to intergroup contexts? White and Black participants (Studies 1 and
3) and Male and Female participants (Study 2) completed a joint attention task in
which outgroup faces would provide helpful cues to the response target, and
ingroup faces would be unhelpful. Then, participants completed an economic
ultimatum game in which they could make altruistic offers to the same faces and
finally rated the faces’ trustworthiness. Studies 1 and 2 showed a reliable
intergroup joint attention effect and a relationship between trustworthiness
perception and altruism. Study 3 showed the independent contribution of gaze-
induced trust learning and intergroup trustworthiness perception, and that the link
between social learning and altruism is the most evident when intergroup salience
is limited. Overall, these data indicate that gaze-mediated social learning increases
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intergroup altruism by affecting perception of trustworthiness.

1. Introduction

Social discrimination constitutes a major challenge for
human societies, and the improvement of social beha-
viours across social groups remains a key research
topic in social and cognitive psychology (Paluck et
al., 2021). Here, we capitalise on recent approaches
in cognitive research that focus on the potential of
socio-cognitive processes to influence everyday
human behaviour (Capozzi & Kingstone, 2024) and
test the potential of joint attention (i.e. following
others’ gaze to attend to the same objects) to serve
as an implicit method to improve intergroup social
behaviour.

Recent research in prejudice reduction has given
increased attention to implicit and indirect ways to
promote behavioural change (Paluck et al., 2021).
For example, intergroup contact theory refers to the

notion that (positive) interactions between members
of different groups can contribute to social cohesion
by reducing prejudice, increasing trust, and generally
improving behavioural intentions (McKeown & Dixon,
2017; Pettigrew, 2008; Turner et al., 2020). Yet, sup-
porting evidence for this prediction has been mixed.
For example, some studies have found positive
effects in White participants who were exposed to
other ethnic groups, such as increased positive
affect, reduced symbolic racism, and increased
ethnic heterogeneity in one’s friendship circle
(Lemmer & Wagner, 2015; Shook et al., 2016; Van
Laar et al., 2005). However, other studies reported
less convincing evidence as they pointed to negative
effects (such as increased, rather than reduced
prejudice) and other potentially negative conse-
quences (such as unnecessary exposure to prejudice),
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particularly for underrepresented minorities (Dixon et
al., 2010; McKeown & Dixon, 2017; Pettigrew, 2008).
Thus, one way to handle this issue is to explore
more subtle and indirect ways to engage intergroup
experience that do not require face-to-face inter-
actions focusing on intergroup issues (White et al.,
2021).

Interestingly, social cognition remains surprisingly
under-investigated in these processes. As humans,
we have unique skills to learn from subtle behavioural
cues, like gaze behaviour (Frith & Frith, 2012). Even
brief instances of joint attention (i.e. following
others’ gaze to attend to the same objects) can have
significant and long-term effects on social behaviour
(Capozzi & Kingstone, 2024). For example, following
the gaze of someone who often looks at relevant
objects in the environment (e.g. an emergency exit
in case of fire) increases positive impressions (Bayliss
& Tipper, 2006) and altruism (Rogers et al., 2014)
toward that person. These effects have been ascribed
to a process called incidental learning of trust: observ-
ing someone who is often helpful by constantly
cueing relevant locations leads to an implicit appraisal
of their trustworthiness and elicits, in turn, positive
social behaviour toward them (Bayliss et al., 2017;
Bayliss & Tipper, 2006; Strachan et al., 2016, 2017; Stra-
chan & Tipper, 2017; Sun et al.,, 2020). Additionally,
joint attention is a potentially ubiquitous socio-cogni-
tive process that requires little effort or explicit knowl-
edge (Frischen et al., 2007), which makes it easy to
reproduce and export into society through media,
advertisements, and movies (e.g. Palcu et al,, 2017).
Thus, it represents an ideal candidate to favour inter-
group social learning (Paluck et al., 2021). However,
the current knowledge of intergroup joint attention
remains limited.

1.1. Intergroup joint attention and altruism

Research on intergroup joint attention has been rela-
tively scarce and somewhat disheartening. In general,
it has been observed that people who can be cate-
gorised as belonging to socially dominant groups
show a decreased propensity to follow the gaze direc-
tion of individuals who can be categorised in underre-
presented or minority social groups based on visual
markers of race or gender (Dalmaso et al., 2020; Kawa-
kami et al., 2018). For example, in White-dominant
countries, White participants show decreased gaze
following in response to Black faces’ gaze direction
(Pavan et al.,, 2011; see also Kawakami et al.,, 2014;

Zhang, Dalmaso, Castelli, Fiorese, et al., 2021; Zhang,
Dalmaso, Castelli, Fu, et al., 2021). As Black partici-
pants do not seem to show the opposite pattern
(e.g. reduced joint attention in response to White
faces’ gaze cues), these data have been taken to
suggest that stereotypical perception of group domi-
nance (and not race per se) may modulate joint atten-
tion, possibly reflecting the perceived relevance of
information from high-status groups (Weisbuch et
al, 2017). Similarly, research has reported increased
joint attention from female (vs. male) participants
(independent of stimuli’s gender presentation) and
more negligible joint attention responses for feminine
(vs. masculine) face stimuli (independent of partici-
pants’ gender; Dalmaso et al., 2020; Frischen et al.,
2007; Jones et al., 2010; Ohlsen et al., 2013; Tufft &
Gobel, 2022).

The available socio-cognitive models explain these
intergroup differences in joint attention through the
notion that attentional selection guides and is simul-
taneously guided by social perception (Capozzi &
Ristic, 2018), with prior (stereotypical) knowledge
dampening the perceived social relevance of the
social information (e.g. gaze cues) coming from
social groups perceived as holding lower social
status (Capozzi & Kingstone, 2024). However, no
study investigating intergroup joint attention
manipulated stimulus faces’ gaze reliability, thus
leaving open the question of whether intergroup
joint attention can be achieved when the gaze cues
of outgroup identities are always relevant or informa-
tive (Bayliss & Tipper, 2006). Gaze-following behaviour
and the resulting joint attention are hypothesised to
reflect evolutionary mechanisms evolved in social
animals to ensure the safe and effective localisation
of resources via social information (Zuberbdihler,
2008). Under this view, gaze reliability may act as a
reinforcing mechanism that facilitates positive social
learning despite pre-existing social knowledge or
expectations (Capozzi & Kingstone, 2024).

Furthermore, the effects of intergroup joint atten-
tion on trust learning and altruism remain poorly
understood. As mentioned above, positive joint atten-
tion can elicit altruistic behaviour: participants in past
research made higher money offers to stimulus faces
who had been consistently helpful in a previous joint
attention task by always shifting their gaze toward the
location where the response target would appear,
compared to faces who had never been helpful
(Rogers et al, 2014). This altruistic giving toward
helpful gazers is hypothesised to result from a



trustworthiness-driven reciprocity process, whereby
the helpful gazer is acknowledged as trustworthy as
opposed to someone who always “deceitfully” cues
irrelevant locations in the environment (Bayliss et al.,
2017; Bayliss & Tipper, 2006; Rogers et al., 2014).

However, it is unclear how trust learning applies to
intergroup contexts. One study found that White par-
ticipants exhibited increased perceptions of trust-
worthiness, induced by joint attention, only for
White-looking, ingroup faces but not for Asian-
looking, outgroup faces (Strachan et al., 2017). This
study confirms the notion that, especially in contexts
where both ingroup and outgroup individuals are
present, positive social learning occurs more easily
for ingroup than outgroup members. Ingroup social
learning may indeed be facilitated by pre-existing
positive biases, as it is in line with the intrinsic motiv-
ation of rewarding the ingroup, whereas outgroup
social learning may additionally require optimal con-
ditions (Balliet et al., 2014). Thus, it is possible that pre-
vious research hindered intergroup social learning by
manipulating race and gaze reliability orthogonally
instead of unambiguously associating outgroup iden-
tities with reliable gaze behaviour cuing relevant
information (e.g. Pavan et al.,, 2011). Additionally, no
previous research on intergroup joint attention inves-
tigated whether increased gaze reliability would lead
to increased intergroup altruism, which is a crucial
question to test the applicability of joint attention as
an implicit intervention tool to improve social behav-
iour in intergroup contexts (Capozzi & Kingstone,
2024). Finally, as most of this research focused on
socially dominant groups (e.g. White participants),
how these effects would present themselves in under-
represented social groups (e.g. Black participants)
remains unknown (Oswald & Adams, 2022).

1.2. The current studies

The current preregistered studies have been designed
to investigate the impact of joint attention on inter-
group altruism. To this aim, participants were first
administered a joint attention task. In this type of
task, a stimulus face is presented on the screen,
showing a straight gaze at first and then shifting
their gaze to the left or the right; after the gaze
shift, a target response (e.g. an everyday use object)
appears in the direction of the gaze shift or the oppo-
site direction. Participants are instructed to ignore the
gaze shift and quickly respond to the target (e.g. by
pressing a key in correspondence to the target
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object). Despite these instructions, participants
respond faster to gazed-at (vs. gazed-away) targets
as they spontaneously follow the stimulus face’s
gaze direction, showing the occurrence of a joint
attention episode.

Critically, in the present studies, we manipulated
the association between gaze validity and group cat-
egorisation either jointly (i.e. outgroup faces always
validly cued the target; Studies 1 and 2) or orthog-
onally (i.e. ingroup and outgroup faces validly cued
the target 50% of the time each; Study 3). In Study
1, face stimuli were White and Black stimulus faces,
and participants were individuals self-identifying as
White (50%) or Black (50%); for each participant, the
outgroup-looking stimulus faces would always
validly cue the targets (outgroup_valid), whereas
ingroup-looking faces would never cue the targets
(ingroup_invalid). Thus, for example, for a White par-
ticipant, Black stimulus faces would always cue the
target, and White stimulus faces would never cue
the target, and vice versa for Black participants. Our
rationale for this primary manipulation was both
methodological and ethical. Methodologically, this
manipulation was chosen to maximise the likelihood
of (trustworthiness) social learning by unambiguously
associating outgroup social cues with relevant infor-
mation; ethically, we wanted to limit the association
of minority groups to unhelpful (gaze) behaviour,
and the subsequent potential exposure to reduced
altruistic giving. Additionally, research shows that
out-group altruism is rare (Everett et al., 2015) and
costly (De Dreu et al, 2022), hence the importance
of this type of study; thus, we reasoned that any
increase in intergroup altruism would be attributable
to joint attention. However, we also pre-registered
Study 3 as a follow-up study to replicate past research
and identify relevant differences in these processes
that are specifically due to the separation between
gaze reliability and social group.

Replicating past research (Rogers et al., 2014), after
the joint attention task, participants were adminis-
tered a one-shot economic ultimatum game in
which they could make money offers to the stimulus
faces of the joint attention task. In this type of
game, participants are given an amount of money
(e.g. $10) and are asked to offer some proportion of
this money to another individual (called the respon-
der). If the responder accepts the offer, the money is
paid according to the participant’s intentions;
however, if the responder rejects the offer, neither
party receives anything. Response distributions from
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past research suggest that offers between 30 and 40%
of the money can be considered “strategic” to have
the offer accepted, whereas offers above 40% can
be considered “altruistic” as they are unnecessary
(Camerer, 2003); typical offers are below 60% on
average (Bayliss et al, 2017; Henrich et al., 2005;
Rogers et al., 2014). After the ultimatum game, partici-
pants were asked to evaluate each stimulus face’s
trustworthiness, to test the role of trust perception
in these processes (Strachan et al., 2017), and to
respond to questionnaires evaluating individual
differences in prejudice to explore additional modu-
lations (Hutchings et al., 2024).

Study 2 applied the same logic to gender-based
(rather than race-based) group categorisation,
aiming to replicate and extend the effects of joint
attention to another intergroup categorisation.
Similar to racism, sexism creates distinct social cat-
egories based on biological and social markers to
then establish and reiterate the social dominance of
one group (e.g. men) over the other (e.g. women;
Fiske et al, 2016). However, different from racism,
sexist discriminatory behaviours uniquely coexist
and are even justified by positive attitudes toward
the discriminated group (e.g. women; Diekman &
Glick, 2018; Ellemers, 2018; Morgenroth & Ryan,
2021). Thus, it is important to account for similarities
and differences regarding the links between joint
attention and altruism, depending on whether social
categorisation is based on racialized or gendered cat-
egories. To the extent that intergroup joint attention
behaviour and/or altruism reflect othering processes
of outgroup individuals, we should expect overall
similar results across the two studies. Alternatively, it
is possible that social categorisation per se influences
subsequent social behaviour (independent of joint
attention) and that such influence may be different
depending on the basis of the categorisation (e.g.
positive attitudes toward Women but not Black indi-
viduals; for discussion see Hugenberg & Sacco,
2008). Additionally, Studies 1 and 2 also provide
experimental control to each other as they use the
same stimuli but different associations between
group categorisation and stimuli’s gaze validity.

Finally, in Study 3, we orthogonally manipulated
the association between gaze validity (valid vs.
invalid) and group categorisation (ingroup vs. out-
group) such that valid cues could be provided by
both ingroup (50% of the trials) and outgroup (50%
of the trials). Thus, for example, for a given participant,
some ingroup faces would always validly cue the

target, whereas other ingroup faces would never,
and some outgroup faces would always validly cue
the target, whereas other outgroup faces would
never. This manipulation allowed us to assess the
independent effects of gaze validity and group categ-
orisation (Strachan et al., 2017).

Concerning joint attention, one experimental
question is whether jointly manipulating the associ-
ation between gaze validity and group categorisation
(i.e. making outgroup identities always relevant or
informative) would elicit intergroup joint attention,
and whether it would do so independently of the
social group considered (e.g. Black or White partici-
pants), as previous research has shown limited inter-
group joint attention and differences based on
group dominance (Weisbuch et al., 2017). Such an
effect would confirm that joint attention, rather than
being an innate and immutable behaviour, is
shaped by experience (Capozzi & Ristic, 2018;
Dalmaso et al., 2020; Kingstone, 2020), importantly
extending this notion to intergroup social cognition
(Kawakami et al., 2018). Additionally, increasing inter-
group joint attention would be critical to explore
attention-based social interventions, for example, to
improve intergroup attitudes and behaviours, as pre-
vious research has linked joint attention to improved
social communication and behaviour (Capozzi & King-
stone, 2024; Mundy & Newell, 2007; Shteynberg, 2015;
Shteynberg et al., 2023; Stephenson et al., 2021).

Concerning altruistic behaviour, a straightforward
hypothesis is that increased gaze reliability globally
increases intergroup altruism on average, with
overall higher trust ratings and money offers to (out-
group) valid faces than to (ingroup) invalid faces
(Rogers et al., 2014). Such an effect would be in line
with a categorical understanding of social perception,
whereby perceptual cues, behavioural information,
and pre-existing knowledge are integrated into
threshold-based  social categorical judgments
(Freeman & Ambady, 2011; Freeman & Johnson,
2016), and would certainly represent a striking
achievement regarding implicit methods to improve
intergroup social behaviour (Capozzi & Kingstone,
2024; Forscher et al., 2019). This comparison was pre-
registered as the main analysis.

However, one could expect (and previous studies
have shown) that individual differences are key in
joint attention and social learning (Frischen et al.,
2007; Frith & Frith, 2012). For example, individuals
may significantly differ in social learning abilities
(including the ability to learn implicitly from social



gaze) based on a variety of factors, including atten-
tional capacities, empathic abilities, and previous
social beliefs (Alwall et al., 2010; Bayliss et al., 2017;
Cassidy et al., 2019; McCrackin & Itier, 2019; Mitsuda
et al, 2019; Mundy et al., 2014; Okumura et al,,
2017; Peterson et al., 2016; Turner et al, 2020).
Additionally, individuals vary significantly in their dis-
positional attitudes (e.g. the tendency to evaluate
people and objects positively or negatively; Hepler &
Albarracin, 2013) and particularly in trustworthiness
judgments (Sutherland et al., 2020). Thus, another
(non-mutually exclusive) possibility is that individual
differences in trust perception and learning modulate
these effects in a correlational fashion (i.e. acting as a
moderating factor or covariate). Such a possibility
would be in line with predictive processing
approaches to social perception, whereby new infor-
mation and previous biases are continuously inte-
grated into social judgments (McGovern & Otten,
2024; Otten et al,, 2017).

Finally, we also included measures of prejudice in
all studies; although the relatively limited previous
research did not allow us to formulate specific
hypotheses, it was reasonable to expect that
increased prejudice would correspond to decreased
intergroup altruism and trust learning (Giménez-Fer-
nandez et al, 2020; Hugenberg & Bodenhausen,
2003; Hutchings et al., 2024; Turner et al., 2020; Xie
et al., 2019). All covariate analyses were pre-registered
as exploratory or secondary.

1.3. Open science statement

We preregistered the studies on AsPredicted.org (#
151292; https://aspredicted.org/R9F_S2H); the pre-
registered information includes sample size esti-
mation, exclusion criteria, and overall analyses. All
studies, measures, manipulations, and data or partici-
pant exclusions are reported in the manuscript or its
Supplementary Materials available at this link (OSF
LINK). A programming sheet example and the anon-
ymized group data are provided in the Supplemen-
tary Material; the experimental stimuli will be made
available upon request to the corresponding author.
Finally, we introduce a new method to maximise
transparent sampling (for discussion, see McGorray
et al,, 2023); this method addresses a wide range of
demographic information (spanning from biological
sex to skin tone and immigration history), allowing
participants to phrase the responses in their own
wording (see Supplementary Materials for the full
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list of questions). The UQAM University Ethics Com-
mittee approved the study (# 2023-5634).

2, Study 1, race-based group categories
2.1. Methods

2.1.1. Participants

Participant recruitment was carried out via the online
platform Prolific (www.prolific.com) with no geo-
graphic restriction. We aimed to collect data from 60
participants self-identifying on Prolific as White and
60 as Black (Nt =120). To choose this sample size,
we used the software G*Power (Faul et al., 2007) to
perform an a-priori sample size estimation with
alpha=0.5, beta=0.2, and dz=0.4, which is a
typical effect size for within-subject modulations of
joint attention (Capozzi et al.,, 2016; Dalmaso et al.,
2012; Rogers et al., 2014). This sample size provided
>.90% power to detect an effect size of dz=.3 or
greater in a paired-sample t-test and r=.3 or greater
in a correlational analysis (5% false-positive rate). Par-
ticipants had to be fluent in English. Following pre-
vious literature and our preregistration plan, we
excluded the participants who had less than 80%
accuracy in and/or more than 20% anticipatory and
timed-out responses (i.e. responses faster than
200 ms and slower than 1200 ms) in the joint atten-
tion task. Data from 138 participants were collected
to arrive at the desired sample size of 120 (60 self-
identifying as White, 60 self-identifying as Black),
with 18 participants excluded applying the exclusion
criteria. Table 1 summarises the main demographic
information of the final sample participants.

2.1.2. Stimuli

We created 16 3D faces using the software FaceGen
Modeller, which is often used in social perception
research to create realistic social stimuli (e.g.
Todorov et al., 2008). Half of the faces were identifi-
able as White, the other half as Black; half had a
male presentation, and the other half had a female
presentation. The faces varied in size from 3.3° to
4.3° in width and 4.5° to 6.5° in height (visual angle
at an approximate distance of 60 cm). As in previous
research, the target stimuli comprised pictures of 32
household objects, 16 typically belonging to the
kitchen (e.g. a fork) and 16 to the garage (e.g. a
hammer); the objects varied from 1° to 5° in width
and 1° to 3° in height and were randomly presented
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Table 1. Demographic information of Study 1 final sample N = 120.

1. How old are you?

M =27 (20-39)

2. In which country did you grow up for the most part of your childhood?

Africa
Central and South America
Europe
North America
NA
4. What is the sex you were assigned at birth?
Female
Male
NA
. What is your gender identity?
Man
Non-binary (including Gender fluid and Trans*)
Woman
NA
. Which tone best matches your skin color?

v

(=)}

13(11%) 26(22%) 10(8%) 9(8%) 8(7%)

36 (30%)
1 (1%)
60 (50%)
10 (8%)
13 (11%)

60 (50%)
54 (45%)
6 (5%)

47 (41%)
7 (6%)
49 (44%)
11 (9%)

o [ D

in four different colours (blue, yellow, red, and green).
Figure 1 shows an example of the stimuli.

2.1.3. Stimuli apparatus and procedure

All participants were administered a joint attention
task, an economic one-shot ultimatum game, face
ratings, questionnaires, and debriefing in this order.
Experiment programming and data collection were
carried out through the online software Testable
(www.testable.org). The experiment was performed
online, and the devices the participants could use
were restricted to their desktop or portable computer
(i.e. the experiment would not run upon detection of
other portable devices like mobile phones or tablets).
Before starting the experiment, participants were
instructed to sit approximately 60 cm from their
screen to ensure similar stimulus presentation (visual
angle). The study lasted about 50 min, and partici-
pants were compensated £7.50 for their participation.

2.1.3.1. The joint attention task. We used a standard
gaze-cueing procedure replicating as closely as poss-
ible previous research on joint attention and altruism
(e.g. Rogers et al, 2014; see also Bayliss & Tipper,
2006). The procedure is shown in Figure 1(A). After a
fixation cross (600 ms), a face with a straight-ahead
gaze was presented for 500 ms before shifting its
gaze toward the left or the right. After 500 ms, a
response target (a kitchen or garage object) appeared.
Participants were instructed to ignore the gaze shifts
and categorise the target as a kitchen or garage
item as quickly and accurately as possible by pressing
the corresponding key (“L” or space) on their

keyboard. The association between the keys (“L” or
space) and the target category (kitchen or garage)
was counterbalanced across participants. After the
response was given or 2500 ms had elapsed, response
feedback CORRECT (in green) or INCORRECT (in red)
appeared for 600 msec; a blank screen of 400 ms pre-
ceded the next trial. After 16 practice trials, in which
only examples of target objects (no faces) were
shown, participants completed 192 experimental
trials divided into 2 blocks; participants were
allowed to take a short break (max 2 min) between
the two blocks.

Critically, in this study, the outgroup faces (relative
to the participant) always shifted their gaze toward
the location of the target, thus providing valid cues
to the response target 100% of the times (outgroup_-
valid faces); the ingroup faces always shifted their
gaze in the opposite direction, thus providing
invalid cues to the response target 100% of the
times (ingroup_invalid faces). In Study 1, group categ-
orisation was based on racialized skin tone (for the
stimuli) and self-identification (for the participants).

2.1.3.2. The ultimatum game. Participants were
invited to play one one-shot ultimatum game with
each of the 16 faces of the joint attention task.
Before starting the game, participants were told (the
cover story) that the face images belonged to individ-
uals who had attended the laboratory for a different
experiment but agreed to participate as respondents
in the economic game and that their faces had been
rendered in 3D models to protect their privacy
(Rogers et al., 2014). Participants were also told that


http://www.testable.org

A —Joint attention task

500 ms
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600 ms 1500 ms Until response 600 ms
+ ' "\ CORRECT
Time
B — Ultimatum Game
2000 ms Until response 3000 ms

Here is person 1

You have $10. How much would you like to offer this person?
Click on the box with the amount you would like to give

You have given X
You have kept (10-X)

Time
C—Face ratings

How trustworthy does this person look to you?
Click on the matching button

Very
little

Very
much

Very
litle

How attractive does this person look to you?
Click on the matching button

v

How dominant does this person look to you?
Click on the matching button

Very
much

Very
little

Very
much

Figure 1. Stimulus presentation sequence for the joint attention task (A; the example shows a valid trial with a correct response), the ulti-
matum game (B; in the actual study, X corresponded to the amount selected by the participant), and the face ratings (C; the order of the

adjectives varied randomly across participants and across faces).

the experimenters would subsequently contact the
responder in one randomly chosen game and ask
him or her to decide whether to accept or reject the
participant’s offer. Furthermore, the participants
were informed that the money they elected to keep
would be added to their attendance fees if the
responders accepted their offer, but that no one
would receive any money if the offer were rejected.

Figure 1(B) shows the game procedure. In each
trial, an outgroup_valid or ingroup_invalid face was
presented in the centre of the display above the
caption “Here is person n”, where n equalled 1-16
faces. Two seconds later, the text “You have $10.
How much would you like to offer this person? Click
on the box with the amount you would like to give”
appeared on top of the face, and buttons from 1 to
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10 appeared beneath. As the study was international,
we decided to use the USD currency as it is most likely
familiar to most countries. Once participants clicked
the button corresponding to their offer, a 3-second
screen appeared showing the text “You have given
$X, you have kept $Y” - where X indicated the
amount offered and Y the amount kept (Y= 10-X).
After a 3-second screen, the next trial started
showing a different face. The 16 faces were presented
in randomised order.

2.1.3.3. Face ratings. The 16 faces were again pre-
sented one at a time in random order at the centre
of the screen, with the text “How adjective does this
person look to you? Click on the matching button”
on top and buttons from 1 to 7 beneath, as shown
in Figure 1(C). The adjectives were trustworthy, attrac-
tive, and dominant (presented in random order), with
trustworthiness being the main rating of interest (the
others were used to limit socially desirable answers;
Capozzi et al., 2016). After rating one adjective, the
next adjective would appear; once a face was rated
on the three adjectives, the next face appeared.

2.1.3.4. Questionnaires and debriefing. At the end
of the experiment, participants were asked to com-
plete the BARS (Beliefs About Race Scale; Tawa,
2017) as a measure of racial prejudice. The BARS is a
multidimensional 16-item measure of racial essential-
ism, which refers to one’s tendency to consider races
and differences across racialized groups as biological
(vs. cultural) and immutable (vs. changeable). This
questionnaire correlates with other prejudice and
social dominance measures while being conceived
to be administered to both overrepresented and
underrepresented social groups (Tawa, 2017; Tawa &
Montoya, 2019). In the present study, it reached a
Cronbach alpha of .981 (White participants .798;
Black participants .980).

After the demographic questionnaire (see Table 1),
participants were debriefed and asked whether they
noticed that some faces always looked at the target,
as previous literature indicated that knowledge of
faces’ gaze reliability might play a role in the implicit
social learning of trustworthiness (e.g. Rogers et al.,
2014).

2.1.4. Analyses

2.1.4.1. Joint attention. Joint attention is typically
measured with a comparison between RT (and accu-
racy) in valid vs. invalid trials, with joint attention

being reflected in faster (and more accurate)
responses in valid vs. invalid trials (McKay et al.,
2021). A joint attention magnitude (calculated as the
difference between RT in valid minus invalid trials) is
often used to facilitate direct comparisons (Capozzi
& Ristic, 2018). To account for between-group differ-
ences, we analyzed accuracy and RT using two separ-
ate repeated measures ANOVAs with the within-
subject factor validity (2 levels: outgroup_valid,
ingroup_invalid) and the between-subject factor
social group (2 levels: White participants, Black partici-
pants). Significant interactions were followed up with
paired or two-sample t-tests as appropriate, and the
two-sided p is reported.

2.1.4.2. Altruism. In this study, altruism is defined in
terms of money offers in the ultimatum game, and
intergroup altruism is defined as higher offers to out-
group_valid faces than ingroup_invalid faces. Thus,
after checking the overall altruistic behaviour to ident-
ify possible anomalies (e.g. markedly low or excessive
offers), we applied the same ANOVA we used for the
joint attention task to the money offers in the ulti-
matum game. To test the role of trust perception,
we calculated a trust index as the difference in trust-
worthiness ratings between (outgroup) valid minus
(ingroup) invalid faces (with higher scores indicating
higher trust perception for outgroup, valid identities;
see also Strachan et al,, 2017). We added this index
as a covariate in the previous ANOVA on money
offers. Similarly, we added the BARS global score as
a covariate to the same ANOVA to test the role of indi-
vidual differences in prejudice. Significant covariate
interactions were followed up with Pearson r corre-
lations. Finally, we checked whether noticing that
some faces always looked at the target affected
offers by coding this variable (noticed vs. not
noticed) as a between-group factor.

2.2. Results

2.2.1. Joint attention

The participants performed the task well, with 95%
average accuracy and no differential effects based
on validity or social group (Fs < 2.658, ps>.106). RT
analyses additionally excluded any anticipatory and
timed-out responses (i.e. responses faster than
200 ms and slower than 1200 ms, 5.66% of trials).
The analysis revealed a main effect of validity,
whereby RT in outgroup_valid trials (M =720 ms, Cl
=706-733) were faster than RT in ingroup_invalid
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Figure 2. Response times for the joint attention task (A), altruistic behaviour from the ultimatum game (B), and correlations between inter-

group altruism and trust perception (C) in Study 1.

trials (M =734 ms, Cl =720-747), F(1, 118) =47.516, p
<.001, nf) =.287. A social group main effect indicated
that White participants (M =708 ms, Cl=689-727)
responded to the task overall faster than Black partici-
pants (M =746 ms, Cl =727-764), F(1, 118)=8.195, p
=.005, 71,2, =.065. Finally, there was a validity x social
group interaction, F(1, 118)=10.396, p=.002, 71,2;
=.081, shown in Figure 2(A). This interaction was
driven by the fact that White participants showed
faster RT for both outgroup_valid and ingroup_invalid
trials, resulting in overall smaller joint attention mag-
nitudes than Black participants (White participants: M
=8 ms, Cl=2-13; Black participants: M=21 ms, Cl=
14-26; t(118) =3.224, p =.002, d = .600).

Overall, these data indicate that manipulating out-
group gaze reliability led to an observable intergroup
joint attention effect with no differential effects across

groups. Although both social groups showed such an
effect, it was overall smaller for White participants
than for Black participants.

2.2.2. Altruism

In line with previous literature, participants showed a
standard altruistic behaviour, with average offers
during the ultimatum game (M=$543, Cl=5.08-
5.78) significantly higher than 40% (i.e. $4), t(119) =
8.268 p <.001, d=.750, and significantly lower than
60% (i.e. $6), t(119) =3.273, p=.001, d=.297, and no
significant differential effects across social groups,
t(118) =3.273, p=.120, d = .286. The ANOVA revealed
a validity x social group interaction, F(1, 118) =9.865,
p=.002, ”qf, =.077, shown in Figure 2(B), and no
other significant effects (validity: F(1, 118)=1.481,
p=.226, 77?, =.012; social group: F(1, 118)=2.455,
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Table 2. Demographic information of Study 2 final sample N = 120.

1. How old are you?

M =26 (18-40)

2. In which country did you grow up for the most part of your childhood?

Africa

Central and South America

Europe

North America

NA

What is the sex you were assigned at birth?
Female

Male

NA

. What is your gender identity?

Man

Non-binary (including Gender fluid and Trans*)
Woman

NA

Which tone best matches your skin color?

»

v

o

11(9%) 29(24%) 23(19%) 13(11%) 21(18%)

54 (45%)
58 (47%)
8 (7%)

o

p=.120, ”flf; =.020). This interaction was driven by the
fact that Black participants made lower money offers
to outgroup_valid identities (M=$4.97, Cl=4.43-
5.50) than to ingroup_invalid (M=$5.35 Cl=4.82-
5.88), t(59)=3.022, p=.004, d=.390. The same com-
parison was not significant for White participants (out-
group_valid: M = $5.79, Cl = 5.33-6.25; ingroup_invalid:
M=4$5.62, CI=5.13-6.10; t(59)=1.388, p=.170, d
=.179). Additionally, these differences were specifically
due to lower offers to outgroup_valid identities (and
not to higher offers to ingroup_invalid identities) as
Black participants (M =$4.97, Cl=4.48-5.46) offered
to outgroup_valid significantly less money than
White participants (M = $5.79, Cl =5.29-6.28), t(118) =
2318, p=.022, d=.423. No significant differences
between social groups were observed for the offers
to ingroup_invalid identities, t(118)=.735, p=.464,
d=.134.

When the trust index (i.e. difference in trust-
worthiness ratings between outgroup_valid minus
ingroup_invalid faces) and the prejudice measure
(i.e. BARS global scores) were added as covariates,
the analysis yielded an additional validity x trust
index interaction, F(1, 116)=10.986, p=.001, nf,
=.087, indicating and money offers to valid (out-
group) and invalid (ingroup) faces were modulated
by trust perception. The follow-up correlation
between intergroup altruism (i.e. the difference
between offers to outgroup_valid minus ingroup_-
valid faces) and trust learning index revealed a posi-
tive effect, r(118)=.352, p<.001, shown in Figure
2(C), whereby intergroup altruism increased as trust
perception increased.

Overall, these data indicate that White participants
offered similar amounts to ingroup and outgroup
identities and that Black participants offered less
money to outgroup identities. These effects were
modulated by trust perception, such that increased
trust perception for outgroup, valid identities corre-
sponded to increased intergroup altruism. None of
these effects were significantly modulated by
whether the participant had noticed (58% of partici-
pants) or not noticed (42% of participants) that
some faces consistently cued the target (Fs < 1.090;
ps >.595). Furthermore, we ruled out possible stimu-
lus-driven differences by analyzing the data from
Study 2 (in which the same stimuli were used) as a
function of stimuli racialized presentation (White vs.
Black faces); no significant differences were observed
for RT, t(119) =.289, p =.773, d = .026, or money offers,
t(119) =.733, p=.465, d=.067, even if Black faces
were judged as more trustworthy than White faces,
t(119) =4.021, p <.001, d =.367.

2.3. Discussion

Study 1 showed reliable intergroup joint attention,
indicating that outgroup identities’ gaze cues are fol-
lowed and elicit a joint attention episode to the extent
that they provide relevant cues to the environment
(Capozzi & Kingstone, 2024). Interestingly, in our
study, Black participants showed an overall slower
performance and bigger joint attention magnitudes.
These results were unexpected, but we can retrospec-
tively connect them to research indicating that social
threat is one of the factors affecting increased joint



attention (Chen et al., 2017; Chen & Zhao, 2015) and
overall attentional alert (Trawalter et al., 2008). Unfor-
tunately, none of these previous studies focused on
Black participants, making it unclear to what extent
Black people may perceive White people as a threat.
However, it's interesting to speculate that this may
be the case considering the widespread social dis-
crimination affecting Black people (Kunstman & Fitz-
patrick, 2018; Kutlaca & Radke, 2023; Shelton et al.,
2023), and future research should explore this
notion by investigating the effects of social threat
on joint attention in underrepresented groups
(Capozzi & Kingstone, 2024).

Study 1 did not show reliable evidence that
increased joint attention directly increases intergroup
altruism. On the contrary, White participants did not
offer significantly different amounts of money to
ingroup and outgroup identities, and Black partici-
pants offered less money to outgroup identities
despite their helpful gaze behaviour during the joint
attention task. This outgroup penalisation in Black
participants is particularly interesting as it may indi-
cate a form of psychological resistance to what is per-
ceived as a dominant group (i.e. White identities;
Leach & Allen, 2017), and further research could inves-
tigate the factors that modulate such behaviour
(Olson et al., 2009). Finally, increased altruistic giving
was overall proportionally connected to trustworthi-
ness perception, which is consistent with previous
research highlighting the key role of perceived trust-
worthiness in modulating social behaviour (Hutchings
et al., 2024; Tracy et al.,, 2020; Turner et al., 2013).

Together, these results indicate that (1) unambigu-
ous gaze validity led to intergroup joint attention, (2)
such joint attention was not reliably connected to
global increases in intergroup altruism on average
(e.g. overall higher money offers to outgroup valid
faces than to ingroup invalid), and (3) that intergroup
altruism increased proportionally as trust perception
of outgroup, valid faces increased. Study 2 assessed
whether these results would replicate with gender-
based group categorisation.

3. Study 2, gender-based group categories
3.1. Methods

3.1.1. Participants

We collected data from 131 participants to obtain the
desired sample size of 120 (60 Male, 60 Female)
according to the same exclusion criteria as Study 1.

COGNITION AND EMOTION 11

Table 2 summarises the main demographic infor-
mation of the final sample participants.

3.1.2. Stimuli and procedure

The same stimuli and procedure as Study 1 were used
in Study 2, with the exception that group categoris-
ation was based on gender presentation (for the
stimuli) and self-identification (for the participants).
Consequently, the gaze validity x social group categ-
orisation changed such that for Male participants,
female faces would always provide valid cues to the
target, and male faces would always provide invalid
cues, vice versa for Female participants. Additionally,
prejudice was assessed with the short versions of
the Ambivalent Sexism Inventory (ASI) for Male par-
ticipants and Ambivalence Toward Men Inventory
(AMI) for Female participants (Rollero et al.,, 2014).
These scales are designed to assess and differentiate
hostile and benevolent sexism, referring, respectively,
to negative (e.g. “women are weaker than men”) or
positive (e.g. “women need protection”) discrimina-
tory evaluations and stereotypes about a gender
(Glide & Fiske, 1996; Rollero et al., 2014). A similar
number of items and response scales across the two
inventories allowed us to calculate hostile and bene-
volent sexism scores for both Male and Female partici-
pants. In the present study, the ASI reached a
Cronbach alpha of .894, and the AMI reached a Cron-
bach alpha of .791.

3.2. Results

3.2.1. Joint attention

The participants performed the task well, with 94%
average accuracy and no differential effects based
on social group (Fs <.175, ps > .676; see Supplemen-
tary Analyses 2.1 for detailed statistics), although
responses were slightly more accurate in outgroup_-
valid (M =95%, Cl=94-95) than ingroup_invalid (M
=94%, Cl=93-95) trials, F(1, 118)=6.799, p=.010,
17; =.054. RT analyses additionally excluded any
anticipatory and timed-out responses (5.33% of
trials). The analysis revealed a main effect of validity,
whereby RT in outgroup_valid trials (M =706 ms, Cl
=691-721) were faster than RT in ingroup_invalid
trials (M=728 ms, Cl=712-743), F(1, 118)=99.300,
p <.001, 77,2, =.457. No other effects were significant
(social group: F(1, 118) = 409, p = .524, 1 =.003; val-
idity x social group interaction, F(1, 118)=1.380, p
=242, nf, =.012). Thus, like Study 1, these data indi-
cate that manipulating outgroup gaze reliability led
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Figure 3. Response times for the joint attention task (A), altruistic behaviour from the ultimatum game (B), and correlations between inter-

group altruism and trust perception (C) in Study 2.

to an observable intergroup joint attention effect,
reflected in both accuracy and RT data, with no signifi-
cant differential effects across social groups (see
Figure 3(A)).

3.2.2. Altruism

As before, participants showed a standard altruistic
behaviour, with average offers (M =$5.62, Cl=5.28-
5.95) significantly higher than 40% (i.e. $4), t(119) =
9.557, p<.001, d=.867, and significantly lower than
60% (i.e. $6), t(119) =2.266, p =.025, d=.207, and no
significant differential effects across social groups,
t(118)=.713, p=.477, d=.130. The ANOVA on the
money offers during the ultimatum game revealed a
validity x social group interaction, F(1, 118)=21.475,
p <.001, 77,2, =.154, shown in Figure 3(B), and no
other significant effects (validity: F(1, 118)=.030,

p=.863, 7 <.001; social group: F(1, 118)=.508, p
=477, 77,2, =.004). This interaction was driven by the
fact that Male participants offered more money to
valid_outgroup identities (M =$5.70, Cl=5.22-6.17)
than ingroup_invalid identities (M = $5.29, Cl=4.70-
5.80), t(59)=3.437, p<.001, d=.444. The reverse
was true for Female participants, who offered more
money to ingroup_invalid identities (M =$5.92, Cl=
5.42-6.43) than outgroup_valid identities (M = $5.55,
Cl=5.08-6.03), t(59)=3.120, p=.003, d=.403. In
other words, both groups offered more money to
female identities.

When the trust index and the prejudice measure
were added as covariates, the analysis yielded a val-
idity x trust index interaction, F(1, 115)=6.508, p
=.012, nf, =.054 and a validity x hostile sexism inter-
action, F(1, 115)=5.006, p =.027, 7 =.042, with the



main effect of validity now becoming significant, F(1,
115)=4.979, p=.028, m;=.041. The correlation
between intergroup altruism and trust index revealed
a positive effect, r(118)=.381, p<.001, shown in
Figure 3(C), whereby altruism increased as trust
perception increased. The correlation between inter-
group altruism and hostile sexism revealed a negative
relationship, r (118) =—.310. p <.001, whereby altru-
ism decreased as hostile sexism increased.

Overall, these data indicate that both Male and
Female participants offered more money to female
faces, independent of group categorisation and gaze
validity. Corroborating this notion, in Study 1, in
which the same stimuli were used, participants also
offered more money to female (M=$5.61, Cl=5.25-
5.97) than male (M=$5.26, CI=5.91-5.60) faces,
t(119) =4.194, p <.001, d =.383. However, and again
similar to Study 1, these effects were modulated by
trust perception, such that increased trust perception
corresponded to increased altruistic giving. Again,
none of these effects were significantly modulated
by whether the participant had noticed (65% of par-
ticipants) or not noticed (35% of participants) that
some faces consistently cued the target (Fs < 1.550;
ps >.088).

3.3. Discussion

As in Study 1, participants in Study 2 showed reliable
intergroup joint attention, with no significant differ-
ences across gender groups. Interestingly, previous
research indicated sex differences in joint attention
behaviour, with Female participants displaying
larger joint attention magnitudes relative to Male par-
ticipants (Alwall et al., 2010; Cooney et al., 2017; Feng
et al,, 2011; Ohlsen et al., 2013). Our results do not
indicate that these differences extend to the appraisal
of social gaze reliability, as both gender groups
showed joint attention in response to consistently
valid vs. invalid gaze cues (Dalmaso et al, 2020;
Frischen et al., 2007).

Additionally, the present results also show that
both Female and Male participants offered more
money to female faces, which is at odds with the
real-life observation that women are systematically
penalised in financial attributions in professional
(Quadlin et al., 2023) and scientific (Witteman et al.,
2019) domains. However, it is important to emphasise
that the present study portrayed a helping context in
which positive expectations toward women would be
in line with stereotypical gender representations that
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may have, in turn, elicited a more “rewarding” behav-
iour toward female identities (Glick & Fiske, 2011).
Further research examining face-based economic
decisions may explore this interesting possibility by
experimentally manipulating helping vs. professional
contexts (for discussion see Rudman & Phelan, 2008).

However, and most critically for our investigation,
the results of Study 2 once again showed no reliable
evidence that intergroup joint attention directly
increased intergroup altruism; similar to Study 1,
increased altruism was connected to increased trust
perception for outgroup, valid identities and individ-
ual differences in prejudice, confirming the role of
pre-existing biases in modulating social perceptions
and learning (Hehman et al, 2019; McGovern &
Otten, 2024).

Overall, Studies 1 and 2 indicate that outgroup
gaze validity led to intergroup joint attention, but
such social attentional behaviour had no significant
effects on intergroup altruism, which does not repli-
cate previous research as expected (Rogers et al,
2014). Could this be due to the confound between
social category and gaze reliability? In studies 1 and
2, we reasoned that unambiguously associating out-
group identities with reliable gaze behaviour cuing
relevant information would maximise the likelihood
of both intergroup joint attention and altruism. The
data showed that this was not the case for intergroup
altruism. Thus, one critical question to address is
whether separating gaze reliability from social group
information would facilitate altruism (e.g. Rogers et
al., 2014). Research on learning and memory consoli-
dation indicates that adaptive learning benefits from
prediction errors and their distribution; in this sense,
the “null variance” in the error distribution of
Studies 1 and 2 may have interfered with social learn-
ing (Diederen et al., 2016). For example, it is possible
that studies 1 and 2 increased the saliency of group
information by maximising the consistency of
group-associated social behaviours, making inter-
group stereotypes prevail over (gaze-induced) social
learning (e.g. Pavan et al., 2011). We tested this
hypothesis in Study 3 by orthogonally manipulating
gaze validity and group categorisation; we reasoned
that, if group saliency interfered with social learning
in Studies 1 and 2, then associating social group infor-
mation with both reliable and unreliable (gaze)
behaviour would restore social learning.

Additionally, Studies 1 and 2 indicate that altruism
increased proportionally to trust perception, but their
design could not indicate whether trust perception
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was related to individual differences in the ability to
apprehend trust from gaze behaviour or a pre-exist-
ing, independent appreciation of trust in outgroup
identities (Hugenberg & Bodenhausen, 2003; Hutch-
ings et al., 2024; Strachan et al,, 2017; Tracy et al.,
2020). Note that this would be a minor issue if the
results had shown an average increase of outgroup-
directed altruistic giving. As argued above, outgroup
altruism is generally rare, and any average increase
would have made a strong argument for our exper-
imental manipulation. However, the fact that individ-
ual differences in trust perception emerged as the
main factor modulating altruistic giving in Studies 1
and 2 made it critical to assess the independent
effects of gaze validity and group categorisation on
altruism and trust perception.

To address these issues, in Study 3, we used race-
based group categorisation to test the independent
effects of social group and gaze reliability on joint
attention and altruism. Race-based categorisation
has a well-established role in social cognition as a
benchmark to study intergroup behaviour (Pavan et
al, 2011; Weisbuch et al., 2017) due to its relevance
in intergroup interactions and social discrimination
(Balliet et al, 2014; Hutchings et al., 2024). Our
Studies 1 and 2 yielded largely similar results, which
made it less relevant to follow up on both studies.
Additionally, both Female and Male participants
offered more money to female faces in Study 2,
which is in line with the notion of benevolent
sexism discussed above (e.g. women; Diekman &
Glick, 2018; Ellemers, 2018; Morgenroth & Ryan,
2021), but could also represent a confounding factor

Table 3. Demographic information of Study 3 final sample N =120.

to test the independent effects of social group and
gaze reliability on joint attention and altruism. Thus,
we decided to limit Study 3 to race-based social
categorisation.

4, Study 3, orthogonal manipulation of
gaze validity and group categorisation

4.1. Methods

4.1.1. Participants

We collected data from 133 participants to obtain the
desired sample size of 120 (57 Black, 63 White) accord-
ing to the same exclusion criteria as Study 1. Table 3
summarises the main demographic information of
the final sample participants.

4.1.2. Stimuli and procedure

Study 3 used the same stimuli and procedure as Study
1, with the exception that validity (valid, invalid) and
group categorisation (ingroup, outgroup) were
manipulated orthogonally. The face stimuli that
were assigned to each combination (e.g. valid,
ingroup) were randomised across participants.

4.2. Results

4.2.1. Joint attention

We analyzed accuracy and RT using two separate
repeated measures ANOVAs with the within-subject
factors validity (2 levels: valid, invalid) and group cat-
egorisation (2 levels: ingroup, outgroup), and the
between-subject factor social group (2 levels: White

1. How old are you?

M =27 (18-40)

2. In which country did you grow up for the most part of your childhood?

Africa
Central and South America
Europe
North America
NA
4. What is the sex you were assigned at birth?
Female
Male
NA
. What is your gender identity?
Man
Non-binary (including Gender fluid and Trans*)
Woman
NA
Which tone best matches your skin color?

w

o

10(8%) 21(17%) 19(16%) 8(7%) 9(7%)

57 (44%)
63 (53%)
4 (3%)

61 (51%)
2 (1%)
51 (43%)
6 (5%)

o [ [ ) D
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Figure 4. Response times for the joint attention task (A), altruistic behaviour from the ultimatum game (B), and correlations between inter-

group altruism and trust perception (C) in Study 3.

participants, Black participants). The participants per-
formed the task well, with 95% average accuracy
and no differential effects based on validity, group
categorisation, or social group (Fs <.1473, ps >.227).
RT analyses, shown in Figure 4(A), additionally
excluded any anticipatory and timed-out responses
(5.92% of trials).

The RT analysis revealed a main effect of validity,
whereby RT in valid trials (M =723 ms, Cl=708-735)
were faster than RT in invalid trials (M =740 ms, Cl=
727-753), F(1, 118)=73.189, p <.001, 7} =383. The
analysis also yielded a validity x group categorisation
interaction, F(1, 118)=9.436, p=.003, n;=.074,
driven by the fact that the joint attention magnitudes
were greater for ingroup (M =24 ms, Cl = 18-30) than
outgroup identities (M=13 ms, CI=7-18), t(119) =
2916, p=.004, d=.266. A validity x group

categorisation x social group interaction further
qualified the differences in joint attention magni-
tudes, F(1, 118)=4.963, p =.028, 7 =.040. Whereas
both groups showed significant joint attention
effects with significant differences between valid
and invalid trials, summarised in Table 4, Black partici-
pants’ responses in invalid, ingroup trials (M =757 ms,
Cl=738-776) were slower than their responses in

Table 4. Validity effects for each social group and group
categorisation in Study 3.

Group t Cohen’s
Social group categorisation (abs)  df p d
Black Ingroup 6.637 56 <.001 879
participants ~ Outgroup 2115 56 .019 .280
White Ingroup 5058 62 <.001 637
participants  Outgroup 4359 62 <.001 .549
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invalid, outgroup trials (M =744 ms, Cl=724-764),
t(56) =3.007, p=.004, d=.398, and slower than
White participants’ responses in in invalid, ingroup
trials (M=731ms, Cl=712-750), t(118)=2.010, p
=.047, d=.367. No other effects were significant (Fs
<2137, ps > .146).

4.2.2. Altruism

As before, participants showed a standard altruistic
behaviour, with average offers (M =$5.34, Cl=5.02-
5.69) significantly higher than 40% (i.e. $4), t(119) =
7.959, p<.001, d=.727, and significantly lower than
60% (i.e. $6), t(119)=3.760, p <.001, d=.343. The
ANOVA on the money offers during the ultimatum
game revealed a main effect of validity, F(1, 118) =
6.381, p=.013, 1>=.051, shown in Figure 4(B),
whereby offers to valid faces (M =5.47 ms, Cl=5.12—
5.82) were higher than offers to invalid faces (M=
524 ms, CI=4.89-5.39), and no other significant
effects (Fs < 1.897, ps>.171).

To account for the role of trust perception, we cal-
culated separately a gaze-induced trust index as the
difference between trustworthiness ratings for valid
minus invalid identities, and a group-category trust
index as the difference between trustworthiness
ratings for outgroup minus ingroup identities. When
these indexes and the prejudice measure were
added as covariates in the ANOVA on the money
offers, the analysis yielded a gaze-induced trust
index x validity interaction, F(1, 115)=4.141, p
=.044, nf,:.035, a group-category trust index x
group categorisation interaction, F(1, 115)=21.950,
p <.001, nf,:.160, and a group categorisation x
prejudice interaction, F(1, 115)=5.401, p=.022, nf,
=.045. The follow-up correlations revealed that altru-
ism toward valid (vs. invalid) identities increased as
gaze-induced trust increased, r(118)=.182, p =.047.
In contrast, altruism toward outgroup (vs. ingroup)
identities increased as group-category trust increased,
r(118) =.398, p <.001, and racial prejudice decreased,
r(118)=-.198, p=.030.

Overall, these data indicate that gaze validity
increased (both ingroup and intergroup) altruistic
behaviour when it was manipulated independently
of group categorisation. These effects were further
modulated by individual differences in trust percep-
tion and learning, such that increased trust perception
for outgroup identities was specifically related to
increased intergroup altruism, whereas gaze-induced
trust learning was specifically related to increased
altruism for valid identities. None of these effects

were significantly modulated by whether the partici-
pants had noticed (66% of participants) or not
noticed (34% of participants) that some faces consist-
ently cued the target (Fs < 3.056, ps > .083).

4.3. Discussion

Consistent with previous literature, participants in
Study 3 showed greater joint attention in response
to social cues coming from ingroup (vs. outgroup)
identities (Capozzi & Kingstone, 2024; Capozzi &
Ristic, 2018; Dalmaso et al., 2020). However, contrary
to previous studies, this was the case for both White
and Black participants, whereas previous literature
has rarely shown such ingroup preferences for under-
represented groups (Weisbuch et al., 2017; Zhang et
al., 2023; Zhang, Dalmaso, Castelli, Fiorese, et al.,
2021).

One reason for this novelty may be that previous
research has mostly focused on dominant social
groups, limiting the accumulation of equal amounts
of evidence across social groups (Oswald & Adams,
2022). Additionally, previous studies have often col-
lected data locally (e.g. in the United States),
whereas our participants came from all over the
world (e.g. 46% from Africa), which allowed us to mini-
mise country-specific effects of social power (see for
example Leach & Allen, 2017). These differences
reiterate the importance of increased attention to
sampling strategies in social sciences and deserve
further investigation in future studies (Lamarche et
al., 2023; McGorray et al., 2023; Oswald & Adams,
2022; Wang, 2016).

Critically, Study 3 replicated previous literature on
gaze-induced altruistic giving (Rogers et al., 2014)
and showed that the face identities that consistently
cued the target received more altruistic money
offers than those that never did. This result confirms
the notion that humans implicitly use others’ gaze
behaviour to learn about their personality (Bayliss et
al., 2017; Bayliss & Tipper, 2006; Rogers et al., 2014),
and extends it, for the first time, to intergroup con-
texts (Strachan et al., 2017; but see Sun et al., 2020).
Interestingly, these data are inconsistent with
another study showing effects of group categoris-
ation on (gaze-mediated) incidental learning of trust,
whereby White participants presented with White
and Asian face stimuli showed ingroup but not out-
group trust learning (Strachan et al.,, 2017). However,
that study did not include a direct social group com-
parison (e.g. a group of Asian participants) or



economic decisions and money offers, making a direct
comparison with the current studies hard, and point-
ing to the importance of further replication studies
across different groups (e.g. Asian, Black, White par-
ticipants; Lamarche et al., 2023; Oswald & Adams,
2022; Wang, 2016).

Finally, as in Studies 1 and 2, altruistic giving was
modulated by trust perception, thus confirming the
effects of trust perception on social behaviour.
However, Study 3 critically allowed us to show the
independent effects of gaze-induced trust learning
and trustworthiness perception of outgroup identi-
ties. Specifically, average intergroup altruism was
related to individual differences in racial prejudice
and in the perception of trustworthiness for outgroup
identities, consistent with the notion that perceived
outgroup trustworthiness plays a key role in inter-
group social behaviour (Sutherland et al., 2020;
Tracy et al, 2020). Furthermore, average gaze-
induced altruistic giving was specifically related to
individual differences in the appraisal of trustworthi-
ness for valid (vs. invalid) identities, consistent with
the notion that individual differences in implicit
social learning play a key role in social behaviour
(Frischen et al., 2007; Frith & Frith, 2012; O’Neil et al.,
2025; Turner et al., 2020).

Together, these results indicate that the orthog-
onal manipulation of gaze validity and group categor-
isation led to gaze-induced altruism and that altruistic
behaviour was modulated by individual differences in
implicit social learning, intergroup trustworthiness
perception, and racial prejudice. We now turn to the
general discussion of the three studies considered
together.

5. General discussion

In three studies, we investigated the links between
intergroup joint attention and intergroup altruism,
and the role of individual differences in these pro-
cesses. Studies 1 and 2 showed a reliable intergroup
joint attention effect and a significant relationship
between trustworthiness perception and intergroup
altruism. Study 3 showed a direct effect of joint atten-
tion on altruism and the independent contribution of
gaze-induced trust learning and intergroup trust-
worthiness perception. Overall, these data show, for
the first time, that implicit, gaze-mediated social
learning increases intergroup altruism to the extent
that it affects social perception of trustworthiness,
that the most effective way to expose this link is an
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orthogonal manipulation crossing gaze reliability
and group categorisation, and that individual differ-
ences play a key role in this link.

5.1. Joint attention and intergroup altruism

All studies showed evidence of intergroup joint atten-
tion, although this effect was the most reliable when
group categorisation (i.e. outgroup, ingroup) was
unambiguously associated with gaze validity (i.e.
valid, invalid, respectively) in Studies 1 and 2, and
was modulated by group categorisation in Study 3.
These results indicate that outgroup identities’ gaze
cues elicit joint attention to the extent that they
provide relevant cues to the environment (Capozzi &
Ristic, 2018), but intergroup comparisons can interfere
with these processes (Zhang et al., 2023).

Most critically to our research question, the unam-
biguous association between group categorisation
and gaze validity did not lead to an overall increase
in intergroup altruism. In other words, and contrary
to our initial assumptions, increasing intergroup
joint attention did not increase intergroup altruism.
Instead, participants in Studies 1 and 2 often preferred
to offer more money to ingroup (vs outgroup) identi-
ties. This result is in line with the well-documented
tendency for increased cooperation and prosocial
behaviour toward ingroup members, a form of so-
called “parochial altruism” that is often complemen-
tary to the propensity to penalise outgroup
members (e.g. Balliet et al., 2014; Everett et al., 2015;
Reynolds et al., 2015). In Studies 1 and 2, the unam-
biguous association of outgroup identities with
reliable gaze behaviour was not sufficient to over-
come this tendency. On the contrary, gaze-induced
intergroup altruism was evident only in Study 3,
where group categorisation and gaze validity were
orthogonal to each other, and intergroup joint atten-
tion was even reduced. What could explain this
pattern of results?

One possibility is that Studies 1 and 2 made the
experimental manipulation of gaze validity too
obvious, thus eliciting a form of psychological reac-
tance (i.e. the refusal to act in accordance with exter-
nal demands when they are perceived as imposed;
Rosenberg & Siegel, 2018), which has been shown
to interfere with social learning over and above indi-
vidual differences (Reynolds-Tylus, 2019). However,
this possibility is at odds with the observation that
the percentage of participants who reported noticing
the gaze-validity manipulation was relatively similar
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across the three studies (58% in Study 1, 65% in Study
2, and 66% in Study 3), thus making this explanation
less plausible.

Another intriguing explanation is that joint atten-
tion is useful to induce intergroup altruism, but it is
not specific to this effect. In other words, incidental
learning of trust and the consequent altruistic giving
may be the result of the appreciation of gaze validity
and the social comparison between valid (reliable)
and invalid (deceitful) identities. By associating
social group information with both reliable and unre-
liable (gaze) behaviour, Study 3 made group categor-
isation less prominent and allowed this validity-based
comparison to come to the fore (Kuhn et al., 2016;
Pavan et al, 2011; Zhang et al, 2023). In these
regards, previous research has shown that the
effects of gaze-induced social learning can indeed
be subtle and easy to disrupt when exposed to the
tracking and integration of multiple sources of infor-
mation (e.g. Rogers et al., 2014).

Consistent with this interpretation, altruistic
behaviour was modulated by group categorisation
in Studies 1 and 2, but not in Study 3, which supports
the notion that group categorisation was a more
salient category driving social behaviour (Zhang et
al., 2023; see also Spears, 2021). In Study 3, instead,
gaze reliability came to the fore and benefited
overall altruistic giving with no group-based differ-
ences, indicating that, appropriately presented, joint
attention can have indirect effects on intergroup
altruism that are worth considering in further inter-
ventions (Capozzi & Kingstone, 2024). More generally,
our studies indicate that intergroup social learning is
impacted negatively by the prominence of group cat-
egorisation and positively by the integration of social
categorisation with new information (e.g. gaze
reliability). We believe that this finding will signifi-
cantly benefit future research on prejudice using
implicit methods to promote behavioural change
(Paluck et al., 2021).

5.2. Individual differences

In all studies, intergroup altruism was modulated by
individual differences in trustworthiness perception
and, to a lesser extent, prejudice. The notion of treat-
ing trustworthiness judgments as individual differ-
ences is relatively recent (Hehman et al, 2017;
Sutherland et al., 2020). Specifically, although social
perception theories have long recognised that the
perceiver's and the target’s characteristics contribute

to impression formation, most research has focused
on the target’s characteristics until recently (Hehman
et al.,, 2019; Todorov et al.,, 2015). Our research is in
line with the notion that perceivers differ in their ten-
dency to evaluate others positively and that these
differences largely contribute to personality judge-
ments and social behaviour (Rau et al, 2021;
Todorov & Porter, 2014; Tracy et al., 2020). Addition-
ally, trustworthiness judgments are known to be
modulated by group categorisation (Xie et al., 2019),
especially in conjunction with prejudice and pre-exist-
ing social biases (Hutchings et al., 2024; Wilson et al.,
2017). Thus, it is perhaps not surprising that inter-
group altruism increased as the perception of trust-
worthiness for outgroup individuals increased, and
the endorsement of sexist (Study 2) and racial
(Study 3) beliefs decreased (see also Turner et al.,
2020).

However, Study 3 demonstrated that the altruism
induced by joint attention behaviours was more
specifically modulated by individual differences in
implicit social learning, over and above intergroup
trustworthiness perceptions. These results support
the notion that individual differences play a key role
in social attention behaviours and implicit learning
(Frischen et al, 2007; Frith & Frith, 2012). For
example, previous research has shown that the
general population varies in their ability to read and
utilise emotional information and social cues based
on relatively stable personal characteristics, such as
attention to detail and autistic traits (McCrackin &
Itier, 2019), as well as relatively transient person
states, such as mood and vulnerability to depression
(Bayliss et al., 2017). The present results are thus in
line with the notion that individual differences in rel-
evant aspects relate directly to gaze-induced trust
learning and its effect on altruism and critically
extend it for the first time to intergroup contexts.
More generally, these data show, for the first time,
that joint attention can improve intergroup social
behaviour to the extent that it affects social percep-
tion of trustworthiness, and that individual differences
play an important role in this link.

5.3. Limitations

One limitation is that the present studies
implemented intergroup categorisation with rela-
tively categorical visual markers of racialized or gen-
dered presentation (Freeman & Johnson, 2016),
which do not necessarily correspond to how the



perceived person identifies (e.g. Schudson & Morgen-
roth, 2022). Thus, future research may benefit from
exploring how these effects extend to more ambigu-
ous racialized and/or gendered presentations or
orthogonally manipulating appearance and declared
self-identification.

Another important limitation of our study is that
we used computer-generated stimuli in an online
experiment, which may have dampened the rel-
evance of the social interactions independently of
the credibility of the cover story (Rogers et al., 2014).
Although previous research on joint attention has
reported similar effects in face-to-face situations
(Lachat et al., 2012) and direct links with ecologically
valid social interactions (Capozzi & Ristic, 2022), it is
possible that more complex factors in real-life inter-
actions additionally modulate these effects, which
remains an important question for future research.

Another potential limitation of our study is that we
did not control for cultural differences, which was par-
tially related to our decision not to limit our sampling
strategies geographically or ethnically. We aimed to
study attentional processes in individuals from
diverse ethnic and racial backgrounds so that our
findings would be representative of a broad and het-
erogeneous population. By including participants
from multiple regions (e.g. 46% from Africa), we
sought to minimise country-specific effects of social
power that can arise when data are collected within
a single nation. Previous studies have often relied
on local samples (e.g. primarily from the United
States; see Leach & Allen, 2017), which potentially
limits generalizability. In contrast, our approach
allows for reliable external validity and supports the
possibility of applying our findings across different
social groups. However, it is possible that cultural
differences add to the effects of intergroup categoris-
ation based on visual markers (e.g. Qi et al., 2018), and
further research is needed to shed further light on this
possibility (McGovern & Otten, 2024; Wang, 2016).

Finally, we acknowledge that our definition of
altruistic giving as relatively unnecessary donations
to the face stimuli is broad and relatively simple.
Extensive literature addresses defining elements of
different definitions of altruism based on intentions,
consequences, and reciprocity that are not considered
in the current perspective (Pfattheicher et al.,, 2022).
Similarly, our paradigm took into account only one
economic game to replicate previous literature on
the behavioural effects of joint attention and related
social aspects as closely as possible (Rogers et al.,
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2014). However, other games may reflect other and
more specific aspects of altruism that would be of
great intere (Camerer & Thaler, 1995; Everett et al,,
2015; Pfattheicher et al., 2022).

6. Conclusion

In this paper, we investigated the effects of intergroup
joint attention on intergroup altruistic giving. Our
data show, for the first time, that joint attention can
increase intergroup altruism via incidental learning
of trust, and that this link is the most evident when
intergroup salience is limited. Future research will
be important to deepen our understanding of the
individual differences and contextual factors that
modulate these effects, especially in reference to
underrepresented groups. This type of research is
important to fully exploit the potential of non-verbal
communication and implicit social cognition to
decrease social discrimination and improve social
well-being.
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