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Leading through gaze: Enhanced social attention
in high-rank members of a large-scale organization

High-rank individuals pay more attention
to others’ gaze than low-rank individuals.
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Leading through gaze: Enhanced social
attention in high-rank members
of a large-scale organization

Giorgia Ponsi,"?¢7* Michael Schepisi,** Donato Ferri,*> Francesco Bianchi,*> Chiara Consiglio,*
Laura Borgogni,* and Salvatore Maria Aglioti’-#*

SUMMARY

Human attention is naturally directed where others are looking. Primate research indicates that this phe-
nomenon is influenced by the social rank of the gazer. Whether this applies to human societies remains
underexplored. Diverging from the typical approach based on transient social rank manipulations in con-
venience samples, we tested low- and high-rank individuals permanently working in a large-scale organi-
zation. Participants executed saccades toward positions matching or not the gaze direction of distractor
faces varying in dominance level (low, neutral, and high). The analysis of saccadic reaction time revealed
that high-rank participants were more interfered by face distractors, regardless of dominance. Our results
suggest that an important feature of leadership is related to the fine-tuning of social attention. These find-
ings not only contribute to understanding how hierarchical rank shapes social cognition but also have im-
plications for organizational behavior and leadership training strategies.

INTRODUCTION

Specialized brain systems have evolved in non-human and human primates to process social signals coming from different sources, such as
faces,' bodies,” odors,’ biological sounds,” and motion.” In the domain of social visual processing, studies evidenced a stable human pref-
erence for the processing of social information (e.g., eyes, faces, and body parts). In fact, compared to non-social stimuli, social stimuli are
detected®’ and discriminated® more accurately and quickly.”

The allocation of attentional resources to other human beings or parts of the environment they attend to is pivotal for inferring their intentions
or developing emotional reactions toward them.'” In everyday social interactions, monitoring another individual’s gaze is adaptive for various
reasons, i.e., detecting salient environmental information, sharing attentional states, or actively directing each other’s attention.'' This phenom-
enon, called gaze following, occurs when individuals automatically shift their attention in the direction in which other individuals are looking to
follow their gaze.'”"? Gaze-following behavior is a direct index of social or joint attention, defined as the cognitive process that underlies gazing
at or with another person'* and as the ability to share and coordinate attentional states with a social partner.'® Importantly, joint attention occurs
both overtly, when actual eye movements are performed (gaze-following tasks), and covertly, through automatic and implicit shifts of spatial
attention (gaze-cueing tasks'®"'%). Social attention may reflect actual social competence skills'” and represent an endophenotype of autism spec-
trum disorder.”’ Consistently, both gender and autism spectrum quotient have been found to influence the degree of attention paid to social
stimuli, with male participants and individuals scoring higher on the autism quotient, exhibiting weaker cueing effects.”’

Although gaze following is an automatic-reflexive behavior in which another’s oculomotor pattern is imitated,”” mounting evidence shows
how both stimulus-driven and top-down mechanisms can affect social attention orientation. Studies indicate that social attention can be influ-
enced by the physical characteristics of the face the observer is attending to, like gender,”* age,” masculinity/dominance,”® emotional
expression,”“¢ self-similarity,”” or presence of eye contact.’ For example, attention is oriented faster to target stimuli presented at spatial
locations cued vs. miscued by the eye gaze of dominant faces in a gaze-cueing task.”

As for top-down mechanisms, social attention orientation can be influenced by higher-order socio-cognitive variables like familiarity,
goal relevance, '® group membership,*** political affiliation,**=? and, crucial to the present study, social status.*® Indeed, information related
to social status, i.e., the relative rank of an individual along one or more social dimensions within a given social hierarchy,”’ may be able to
modulate the observer's attentional orientation. From an evolutionary point of view, the ability to quickly and accurately infer the status of
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another individual represents an essential skill for effectively navigating through social hierarchies.” Crucially, gaze following increases the
probability of attending to important social processes, such as cooperation, competition, or rank reversals, thus helping individuals to keep
track of the existing relationships among the group members."'

Evidence from primate studies suggests that the social status of both the observer and the observed individual modulates the strength and
timing of gaze-following behavior. In particular, low-status rhesus macaques reflexively followed the gaze of all familiar individuals, while high-
status macaques selectively followed the gaze of other high-status individuals.*® This effect has been replicated in a gaze-cueing study
involving humans, where participants were presented with faces of individuals whose CVs they had previously read, identified them as having
low or high-social status.”® The authors found that participants shifted faster their attention in response to the averted gaze of high-status but
not low-status individuals.*”

Furthermore, it has been shown that only the faces of individuals consistently behaving as leaders (but not followers), elicited the
gaze-cueing effect.*” Similarly, individuals leading natural group interactions were looked at more, looked less toward other individuals,
and elicited more mutual gaze, suggesting that gaze can be considered as a marker of leadership.*® It is worth noting that in all the afore-
mentioned studies, information about individuals’ social status was provided to the participants. Interestingly, social status information
can also be spontaneously inferred from verbal and non-verbal behavior observed in brief dynamic group interactions.”**” Experimental
evidence shows that individuals who were attributed high social status were fixated more often, for longer on each gaze, and for a longer
total time, compared to people perceived as medium or low social status.*® Also, naive observers looking at real team meetings gazed at
emergent leaders more often and for longer with respect to non-leaders.”” Notably, the reverse effect may also take place, with humans using
gaze-following behavior as an indicator of social status and social relevance.”"

While research has mainly manipulated the stimulus-driven or top-down information related to the faces that served as experimental stim-
uli for gaze-cueing tasks, only few studies have investigated the social status of the observers. Previous studies found that, compared with
participants primed with high social power, those primed with low social power displayed a stronger gaze-cueing effect.” Also, faces with
a historically privileged social identity (European American/"White") elicited gaze following from both White and Black observers, whereas
faces with a historically underprivileged social identity (African American/"Black”) only elicited gaze following from Black participants (study
1).>? Similarly, White faces elicited gaze following from both low- and high-power White observers, whereas Black faces only elicited gaze
following from low-power White observers (study 2).°° These findings align with previous evidence showing that Black participants shift their
attention in response to the averted gaze of both ingroup and outgroup faces, while White participants only respond to the averted gaze of
ingroup faces® and are more interfered by White faces.** Notably, cross-cultural differences in perceived social status may be associated with
distinct patterns of oculomotor interference® and gaze cueing.”

Typically, transient human ranking manipulations are conducted using role-playing, or priming™ procedures
on convenience samples. One significant aspect of this study is the recruitment of participants who are permanently employed in low- and
high-ranking positions within a real-world organization (see Tables 1 and 2). Further, we also manipulated the dominance level displayed by
the face distractors, which consisted of computer-reconstructed faces®® (see Figure 1 and STAR Methods, method details, Stimuli).

This approach allowed us to dissociate the role of the social status of the observers from the one ascribed to the identities employed in the
gaze-following task. Participants were required to execute saccadic eye movements in the direction signaled by a colored fixation dot. The
direction of the instructed saccade could match (congruent trials) or not (incongruent trials) the direction of the gaze made by face distractors,
expressing low, neutral, or high dominance (see Figure 2 and STAR Methods, method details, Procedure).

In agreement with previous research,”*”° we expected that our participants will shift faster their attention in response to the averted gaze
of high-dominant but not low-dominant faces. No specific hypotheses on the role of the observer’s rank in modulating gaze-following
behavior were advanced because this type of effect was observed only in non-human primates.*?

56,57 58,59

social comparison,

RESULTS

Details about pre-processing of eye tracking data can be found in the STAR Methods, method details, Data handling. For statistical analyses,
we only kept correct saccades, i.e., congruent with the instructions given by the cue (nyoral = 13,582), and excluded the incorrect ones (Nyotal =
694, 5.1%). No differences emerged between high and low-rank participants with respect to the frequency of correct and incorrect saccades
(%2 (df =1, n=14276) = 0.35, p = 0.55). Descriptive analyses revealed that the data were normally distributed (all Shapiro-Wilk p values >0.46)
and their variances were equal (all Levene's p values >0.05).

Gaze-following behavior is affected by the observer’s rank

We calculated the Gaze-following effect by subtracting the Saccadic Reaction Time (SRT) of congruent trials from the SRT of incongruent
trials (as given in the study by Jones B.C. et al., Liuzza M.T. et al., Cazzato V. et al., Liuzza M.T. et al., and Porciello G. et al. %538 Thys,
more positive scores indicated stronger gaze-following effect—or stronger interfering power exerted by the face distractors—while more
negative scores indicated weaker gaze-following effect or weaker interfering power exerted by the face distractors. We ran a 3 (Dominance:
low, neutral, high) by 2 (Rank: low, high) mixed ANOVA on the continuous dependent variable Gaze-following effect. To rule out any
possible confounding effects due to the presence of only masculine distractor stimuli, we included participants’ Gender as a control variable.
Similarly, since age-related differences in the reflexive components of overt gaze following have been found,’ we included Age as a
control variable too. Results revealed a main effect of Rank (F(1,51) = 6.63, p = 0.013, 12 = 0.067, npz =0.115, n%g = 0.068, w? = 0.051), indi-
cating that high-rank individuals presented a stronger gaze-following effect with respect to low-rank individuals (mean difference = 11.38,
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Table 1. Descriptive statistics of demographic data and self-report measures in high- and low-rank groups

High rank (n = 26) Low rank (n = 29)
Mean+SD (%) Mean + SD (%)
Demographic data
Age 38.19 &+ 6.79 years 31.76 + 6.30 years
Age range 28-53 years 25-51 years
Gender 16 male (61.54%) 12 male (41.38%)
Self-report measures
QCAE Total score 89.31 £ 9.41 93.41 £7.99
QCAE Cognitive empathy 58.15 £+ 8.27 58.69 £ 6.07
QCAE Affective empathy 31.15 £ 5.31 3472 £ 5.26
QCAE Perspective taking 32.00 £ 4.69 31.28 + 4.14
QCAE Online simulation 26.15 + 4.76 27.41 £+ 3.30
QCAE Emotion contagion 9.27 £ 271 10.55 £ 2.76
QCAE Proximal responsivity 11.35 £ 1.94 1217 £ 1.91
QCAE Peripheral responsivity 10.54 + 2.80 12.00 £ 2.66
BFQ Extraversion 3.95 £ 0.61 3.72 £ 0.45
BFQ Agreeableness 4.06 + 0.45 4.19 £ 0.48
BFQ Conscientiousness 4.12 £ 0.62 4.00 £ 0.61
BFQ Neuroticism 3.53 £ 0.71 3.38 £ 0.67
BFQ Openness 3.99 £ 0.57 4.20 £ 0.36
MLQ Transformational 3.98 + 0.49 NA
MLQ Transactional 3.59 £ 0.35 NA

Self-reports’ acronyms are: QCAE = Questionnaire of Cognitive and Affective Empathy, BFQ = Big Five Questionnaire, MLQ = Multifactor Leadership Question-
naire.

SE=4.42,t=258, p=0.013, 95% confidence interval [CI] [2.51, 20.25], Cohen’s d = 0.585, see Figure 3) (see Table 3 for descriptive statistics).
We found no other significant main effects or interactions (all Fs < 0.65, ps >0 .48).

Gaze-following behavior correlates with self-report measures of empathy and personality in low-rank individuals

To explore whether gaze-following behavior was modulated by participants’ self-reported empathy skills (QCAE) and personality traits (BFQ)
for the two groups (i.e., high and low-rank participants), we run Pearson'’s correlations between these scores and the Gaze-following effect, in

Table 2. Independent samples t tests between high- and low-rank groups for QCAE and BFQ scores

Self-report scores t (df = 53) P Cohen’s d SE Cohen’s d
QCAE Total score —1.749 0.086 —0.472 0.278
QCAE Cognitive empathy -0.276 0.784 -0.074 0.270
QCAE Affective empathy —2.501 0.016* —0.675 0.286
QCAE Perspective taking 0.608 0.546 0.164 0.271
QCAE Online simulation —1.150 0.255 -0.311 0.273
QCAE Emotion contagion -1.737 0.088 —0.469 0.278
QCAE Proximal responsivity —1.591 0.118 —0.430 0.277
QCAE Peripheral responsivity -1.984 0.05271 —0.536 0.280
BFQ Extraversion 1.537 0.130 0.415 0.276
BFQ Agreeableness —0.969 0.337 -0.262 0.273
BFQ Conscientiousness 0.731 0.468 0.197 0.271
BFQ Neuroticism 0.773 0.443 0.209 0.272
BFQ Openness —1.695 0.096 —0.458 0.277

Self-reports’ acronyms are: QCAE = Questionnaire of Cognitive and Affective Empathy, BFQ = Big Five Questionnaire. *p < 0.05, 1p < 0.10.
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Figure 1. Face distractors

Example of the computer-reconstructed faces selectively manipulated for the dominance trait® employed as face distractors in the gaze-following task.
(A) Low dominance (-3 SD).

(B) Neutral (0 SD).

(C) High dominance (+3 SD).

SD = standard deviation.

which we averaged the low, high, and neutral dominance levels to obtain a single numerical variable. Results showed that for low-rank par-
ticipants’ Gaze-following effect was positively related to the Cognitive Empathy subscale of the QCAE (r = 0.42, p = 0.023, Fisher's z = 0.449,
see Figure 4A), indicating a stronger gaze-following effect for the low-rank participants who were more inclined to understand and recognize
others’ emotional experiences and feelings, using visual, auditory, and situational cues.?? In addition, we observed the same positive asso-
ciation with the BFQ's Agreeableness (r = 0.46, p = 0.012, Fisher's z = 0.499, see Figure 4B) and Neuroticism (r = 0.47, p = 0.011, Fisher's z=
0.505, see Figure 4C) traits, indicating that those more inclined to friendliness and emotional stability were also more interfered by human
faces during the task.

Conversely, we found no significant correlations for high-rank participants, indicating that their stronger gaze-following effect
(compared to low-rank participants, as observed in the previous analysis) was not modulated by individual differences captured by the
employed self-report measures. For the high-rank group only, we also tested whether gaze-following behavior was modulated by partic-
ipants’ leadership type, thus we ran Pearson’s correlations with the Multifactor Leadership Questionnaire (MLQ) subscale scores and
the Gaze-following effect. No significant correlation emerged, for both leadership styles (transformational: r = 0.12, p = 0.63; transactional:
r=-002 p=092).

CONGRUENT TRIAL
Leftward gaze Color change Blank
(75 ms) (800 ms) (700-900 ms)
é L
0 u n P’s saccade
INCONGRUENT TRIAL
Gaze-contigent Straight gaze
procedure (500 ms)
(300-4000 ms)
[ ] [ | [ ] [ |
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A
‘o ®
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Figure 2. Gaze-following task

Schematic representation and timeline of the gaze-following task, with a neutral dominance face stimulus. The upper row depicts a congruent trial, with the red
dot signaling to perform a leftward saccade and the face gazing left. The lower row depicts an incongruent trial, with the blue dot signaling to perform a rightward
saccade and the face gazing left. Participant (P)'s saccade depicts the correct direction toward which the eye movement should be directed. Please note that
stimuli are not drawn to scale.
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Figure 3. Gaze-following behavior is greater in high-rank than low-rank individuals

Boxplot of the main effect of Rank on the gaze-following effect (milliseconds). Dots show individual mean values (high-rank: n = 26; low-rank: n = 29), solid
horizontal line inside the box indicates the median, and the lower and upper hinges of the boxplot correspond to the 25" and 75" percentiles, respectively.
The lower and upper whiskers extend to the most extreme data point within 1.5 times the interquartile range (IQR, the distance between the 25" and the
75" percentiles).

DISCUSSION

In this study, we investigated the conjugate effects of the observer's rank and the stimuli’s facial dominance on saccadic reaction time

during a gaze-following task. At variance with previous research,”*?®

we found no effects of facial dominance on gaze-following
behavior. It is worth noting, however, that recent studies reported null effects of perceived dominance of human-like faces on gaze-
cueing® and gaze-leading.®* The absence of gaze modulation could be ascribed to the employment of computer-generated faces
that could capture attention less efficiently with respect to real human faces because they are rated as less familiar® and human-
like®® or could be less salient compared with face identities with high individual relevance (e.g., the conspecifics’ faces employed
with non-human primates®®). Moreover, previous studies, in which significant effects of facial dominance emerged, were gaze-cueing
tasks requiring participants to perform hand motor response523'25
saccadic eye movements. Since manual motor responses require more time to be executed with respect to saccadic eye movements,
dominance facial cues may exert stronger interference effects with the formers. In line with this explanation, recent research found that
saccadic responses were not affected by facial expression and identity cues, while manual response latencies were sensitive to facial
emotional expressions.®’

One mainresult of the present study is that high-rank individuals showed a stronger gaze-following effect with respect to low-rank ones.
In other words, high-rank individuals were more interfered by the gaze displayed by face distractors when performing saccadic eye move-
ments during the task. This result does not fully align with previous findings, reporting that individuals primed with high social power
exhibit weaker gaze-cueing effect®” and that increasing the power felt by privileged social groups (e.g., White perceivers) made their
gaze-following sensitive only to ingroup, but not outgroup, gazers.”® These studies employed transient human ranking manipulations
on convenience samples, while our participants permanently hold low- and high-ranking positions in a real-world organization.

and not gaze-following tasks requiring participants to perform

Table 3. Descriptive statistics of gaze-following effect (milliseconds) in high- and low-rank groups, at different levels of face distractors’ dominance

Rank Dominance Mean SD Minimum Maximum
High High 22.110 14.760 —1.794 50.521
Low High 10.884 22.770 —36.883 70.595
High Low 23.718 21.512 —10.052 78.426
Low Low 16.160 17.146 -11.108 56.507
High Neutral 25.510 21.633 —10.951 84.524
Low Neutral 14.905 15.979 —10.023 53.705

Mean, standard deviation, minimum, and maximum values are reported.
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Figure 4. Correlations between gaze-following behavior and self-report measures of empathy and personality in low-rank individuals

Correlation plots depicting the linear relationship between the gaze-following effect (milliseconds) and the mean scores of (i) QCAE Cognitive Empathy (A), (i)
BFQ Agreeableness (B), (iii) BFQ Neuroticism (C), in low-rank participants (n = 29). For each plot, statistical information (R = correlation coefficient, p = statistical
significance) relative to the relationship between the two variables and a best-fit regression line are also depicted. Type of correlation test: Pearson.

Furthermore, it is plausible that the high-rank participants that took part in our study (i.e., managers, senior managers, and partners) may
be particularly sensitive to social cues and inclined toward social interactions due to their job requirements. In fact, they interact and commu-
nicate daily with team members, co-workers, and clients in high-stakes and high-pressure environments. These ecological characteristics may
enhance their receptivity to social information. Of note, studies indicate that chief operating officers’ (CEOs) personality (especially consci-
entiousness, agreeableness, and extraversion) and values are crucial determinants of organizational culture.®® However, whether organiza-
tional practices shape CEOs' personalities and social skills remains to be explored.

To the best of our knowledge, no previous study employed low- and high-rank members of a social hierarchy as participants in a gaze-
following task (see the study by Shepherd S.V. et al.”* for findings involving non-human primates). Previous studies found that more dominant
individuals were more reluctant to avert their gaze from stimuli that depict dominance, including angry faces®” and body postures.”
Eye-directed gaze seems to act as a charismatic signal.”" In fact, participants’ self-reported charisma predicted the frequency and duration
of gaze directed at their followers during simulated leadership scenarios.”” Moreover, longer and more frequent gazing induced leaders to be
perceived as more prototypical of their position,’” to receive higher approval and ratings of effectiveness (in terms of charisma, dominance,
assertivity, and competence) from their employees and also to elicit in them extra-effort at work”" (for a review on eye gaze and social attention
in leadership and followership see the study by Cheng J.T. et al.”®).

Our result also suggests that high-rank individuals’ attention may be more permeable to social information with respect to low-rank ones.
In line with this idea, previous research found that leaders seem hypervigilant to social signs displayed on others’ faces. In particular, prestige-
oriented (but not dominance-oriented) leaders overperceived facial expressions of social discontent and disapproval (experiments 1 and 2).”*
Also, manipulations of prestige induced similar behavioral patterns, suggesting that an orientation toward prestige causes leaders to have
social perception biases (experiments 3, 4, and 5).”* These attention/perception biases may be consistent with the idea that being hypervig-
ilant to (negative) social signals may allow leaders to quickly identify social disapproval and take actions aimed at managing and enhancing
social relationships within a group, decreasing the probability of losing others’ endorsement.”* It is worth mentioning that social class has
been found to affect the neural correlates of spontaneous trait inference. In particular, in high socio-economic status (SES) individuals the
event-related potential (ERP) N400 was observed in response to incongruent face/traits pairings during a lexical decision task, while in low
SES individuals N400 was not present.”>’® These findings suggest that high-rank individuals may be more inclined to spontaneously infer
traits when presented with social information. Furthermore, a study investigating 800 senior managers showed that “high flyers” (i.e., the in-
dividuals who rose faster to the top of their organizations) presented elevated scores in several indicators, including social functioning.”’

The results of our study may also imply that high-rank individuals may be more prone or prepared to social interaction with respect to
low-rank ones. Crucially, grouped pedestrians exhibited greater gaze following toward a confederate compared to solitary ones,”’ and
high-power individuals (i.e., individuals who scored higher in dominance or were assigned control over resources in decision-making dyads)
showed enhanced behavioral approach system activation (e.g., enhanced social perception, expression of attitudes and more positive
emotional experience) compared to low-power participants.”® Similarly, another study focusing on the neuroendocrine and cardiovascular
correlates of social standing’” found that higher social status (both measured and manipulated) was associated with approach-oriented phys-
iological reactivity (e.g., higher testosterone, greater cardiac output and heart rate, lower pre-ejection period, and lower respiratory sinus
arrhythmia) during a stress task.?” These findings are in line with the approach/inhibition theory of power according to which power leads
to a more active approach system and a less active inhibition system.®!

We suggest that the enhanced gaze-following behavior observed in high-rank individuals may be linked with enhanced attentional orien-
tation toward social stimuli. Importantly, to assess whether joint attention (i.e., following the direction of another’s gaze) reflects social pro-
cessing ability, the effects of gender and autism spectrum quotient on gaze cueing have been measured. Male participants pay less attention
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to social stimuli compared to female ones, as demonstrated by the lesser influence played by face distractors in affecting the performance of
the formers. Additionally, a negative correlation between autism spectrum quotient and gaze-cueing was observed; in particular, individuals
scoring higher on the autism quotient (i.e., those having poorer social and communication skills) tend to produce less joint attention when
viewing gaze shifts.”’ This suggests that a stronger gaze-cueing effect may index more advanced social skills.

Importantly, previous studies investigated the effects of traits that may characterize distinct leadership styles on gaze-following behavior.
For example, the type of relationship (e.g., cooperative or competitive) established during a previous interaction with a cueing face modu-
lated gaze-following behavior. In particular, female participants with low and average levels of competition displayed an enhanced gaze-
cueing effect for competitive than cooperative contenders.®”

Our data also showed that low-rank individuals performed saccadic eye movements quicker than high-rank ones in a gaze-following task,
suggesting that they were less interfered by face distractors. This result is in agreement with an electroencephalography study showing that
low-status participants monitor their performance more actively (as signaled by an enhanced medial frontal negativity), and adjust their
behavior more effectively when they receive a negative performance feedback.”” Furthermore, previous evidence indicates that socially
excluded participants exhibit a weaker gaze-cueing effect compared to socially included ones, likely because the former perceive averted
gaze as a rejection signal.?* Since low-rank participants may experience social exclusion more frequently than high-rank ones,®>® they
may also exhibit reduced gaze following toward faces displaying non-affiliative intentions (i.e., faces that look away). Interestingly, low-
rank participants who were more friendly (BFQ Agreeableness), more emotionally stable (BFQ Neuroticism), and more inclined to understand
and recognize others’ emotions (QCAE Cognitive Empathy) presented an oculomotor performance which was more like that of high-rank
ones (i.e., they were more interfered from face distractors).

To conclude, this study provided valuable insights into the effect of hierarchical standing on social attention orientation. In particular, we
showed that high-rank individuals working in a hierarchically structured company presented a stronger gaze-following behavior, in line with
previous evidence suggesting that leaders direct others’ attention by means of a greater ability to gaze-lead and to maintain rather than break
eye contact when stared by others.”® Qur findings also confirm that gaze following may be conceived as a conditionally automatic process,

8788 including the observer's position within a social hierarchy.

modulated by contextually relevant social information,

Importantly, oculomotor parameters recorded in eye tracking studies may represent general indicators of interpersonal dynamics (for a
review see the study by Rahal R.M. and Fiedler $.*), including social ranking. The evaluation of human gaze behavior in real-world corpora-
tions may have practical implications for the assessment of organizational social relationships” and for the emergence of the organizational

. . Q (),
neuroscience research field.”"%?

Limitations of the study

Our research has some limitations. The study was exploratory because the only evidence of gaze following being influenced by the observer’s
rank derived from non-human primates,*® which have distinct social motivation,” typical group size,”* and a less complex social structure”™
with respect to humans. Accordingly, no specific hypotheses associated with the observer’s rank were advanced for humans. Another limi-
tation regards the employment of computer-generated faces instead of real human faces with personal relevance for our participants.
Also, we only employed male identities as face distractors. Therefore, our results cannot be extended to female gazers. Future studies are
needed to clarify whether the gazer's gender plays a role in capturing the social attention of low- and high-rank individuals. Additionally,
we interpreted our findings in terms of enhanced reactivity to social cues of high-vs. low-rank participants. However, future research should
focus on the measurement of actual social skills (e.g., by employing the Social Skills subscale of the autism-spectrum quotient (AQ"), to assess
whether social attention and social competence may be linked (as given in the study by Laidlaw K.E.W et al. and Edward S.G. et al.””"").

RESOURCE AVAILABILITY
Lead contact

Requests for further information and resources should be directed to and will be fulfilled by the Lead Contact, Giorgia Ponsi (giorgia.ponsi@iit.it; giorgia.ponsi@
gmail.com).

Materials availability

This study did not generate new unique reagents.

Data and code availability

Data have been deposited at Open Science Framework (OSF): https://osf.io/jr7zk/ and Mendeley Data: https://doi.org/10.17632/7nz2tjgvj2.2, as specified in

the key resources table.

o All original code has been deposited at Open Science Framework (OSF): https://osf.io/jr7zk/ and Mendeley Data: https://data.mendeley.com/datasets/
7nz2tjgvj2/2, https://doi.org/10.17632/7nz2tjgvj2.2), as specified in the key resources table.

e Any additional information required to reanalyze the data reported in this paper is available from the lead contact upon request.
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replication analyses https://doi.org/10.17632/7nz2tjgvj2.2

Software and algorithms

Facegen 3.1 © Singular Inversions 2024 https://facegen.com/

EyeLink® Experiment Builder SR Research Ltd. https://www.sr-research.com/experiment-
builder/

EyeLink® Data Viewer SR Research Ltd. https://www.sr-research.com/data-viewer/

R (version 4.3.2) R Core Team (2023) https://www.r-project.org/

R Studio (version 2023.12.1) RStudio Team (2022) https://posit.co/download/rstudio-desktop/

JASP (version 0.19.0) JASP Team (2024) https://jasp-stats.org/

Other

EyeLink® 1000 Plus SR Research Ltd. https://www.sr-research.com/eyelink-1000-
plus/

EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS
Participants

We recruited 60 Caucasian participants (31 females, age: M = 34.4, SD = 7.17, range = 25-53), all working at the company EY, headquartered
in Rome (Italy). They were divided into 32 low-rank (19 females) and 28 high-rank (11 females) participants based on their seniority within the
company. In this regard, EY is organized into 5 ascending levels: Staff, Seniors, Managers, Senior Managers, and Partners. Low-rank partic-
ipants comprised Staff and Seniors members of the organization, while high-rank participants comprised Managers, Senior Managers and
Partners. We excluded 5 participants (2 low-rank and 3 high-rank) because of technical issues with the eye-tracker or lack of attention or moti-
vation during the experiment. Thus, the final sample consisted of 55 participants (28 male, age: M = 34.80, SD = 7.24, age range = 25-53). They
were divided into 26 high-rank and 29 low-rank participants.

See Table 1 for descriptive statistics of demographic and self-report data, and Table 2 for the independent samples t-tests. The two groups
differed in Affective Empathy (a person’s emotional reaction to other people’s experiences that does not necessarily require cognitive under-
standing”®) and marginally in Peripheral responsivity (a subcomponent of Affective Empathy indexing the emotional responsiveness to the
feelings of others who are detached from responder’s social context, such as protagonists in a novel or a movie®?), with low-rank participants
reporting higher scores in both measures.

All participants had normal or corrected-to-normal vision, did not have intra-cranial metal clips, suffer from epilepsy (or had relatives who
suffer from this condition), use drugs, or be affected by any psychiatric or neurologic syndrome. All participants read and signed the informed
consent. The study was approved by the Institutional Review Board of the Department of Psychology, Sapienza University of Rome.

METHOD DETAILS

Stimuli

We used 25 Caucasian identities, previously validated by Todorov and Qosterhof (2011),” as face distractors in the gaze-following task. We
selected the faces whose traits were manipulated to display various levels of Dominance. Specifically, we used faces whose evaluation scores
were —3 SD (non-dominant), 0 SD (neutral), and +3 SD (dominant) from the mean. In keeping with previous studies on the same issue,?>%
selected extreme scores (—3 SD, +3 SD) to ensure that the faces used in the study clearly represented low dominance and high dominance,
rather than intermediate levels. Then, since the original faces displayed only a straight gaze, we used the same software with which they were
generated (Facegen 3.1; http://facegen.com) to create faces with their gaze averted to the left and to the right. It is worth noting that,
although we planned to include also female participants in the sample, we decided to employ only male identities as generating new female
faces would have required further validation. Moreover, this would have implied presenting different stimuli for different participants, creating
further complexity in the experimental design. To address this potential issue, we included participants’ gender as a control variable in the
analyses (see results section).

we
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Apparatus

We recorded eye movements monocularly with a high-resolution infrared eye tracker, with a sampling rate of 1000 Hz (25mm lens, EyeLink
1000 Plus, SR Research). The Eyelink 1000 Plus is a dark pupil-CR tracking system, i.e., it tracks both pupil center and CR (Corneal Reflection).
This allows to have access to two points of reference on the eye to separate eye movements from head movements; in fact, the positional
difference between pupil center and CR changes with eye rotation, but it remains relatively constant with minor head movements. The
EyeLink 1000 Plus has a spatial accuracy of 0.25-0.50° (down to 0.15°) and a resolution (RMS, root mean squared) of 0.01° (0.05° for micro-
saccades, i.e., saccades smaller than 1 degree of visual angle). The eye tracker, positioned at a fixed distance of 55 cm from the participants,
recorded horizontal and vertical gaze position in pixels on the screen (0,0: top-left of the screen). Participants were placed in a seated position
in a dimly lit room and were applied a sticker target to the middle of the forehead, to give the eye tracker an extra reference point. In fact, we
employed the remote mode, in which the tracker calculates the eye-to-camera distance for each sample based on the size of the head target
sticker in the camera image. Stimuli presentation was programmed and controlled through Eyelink Experiment Builder (SR Research). The
task was displayed on a monitor (1920 x1080 pixels, 120 Hz refresh rate) placed behind the eye tracker.

Procedure

The task consisted of a gaze-following task,'*!7?%3%19010T in which participants must respond by performing saccadic eye movements

instead of pressing buttons. The color background was gray (R = 180, G = 180, B = 180). Before the task, calibration and validation procedures
(provided by the eye tracker manufacturer) were achieved displaying 13 targets for the participants to fixate at these coordinates [(960,540),
(960,92), (960,988), (115,540), (1805,540), (115,92), (1805,92), (115,988), (1805,988), (538,316), (1382,316), (538,764), (1382,764)]. During the cali-
bration, the pupil-CR position for each target was recorded, and the set of target and pupil-CR positions were used to compute gaze positions
during the recording. To validate the calibration, eye angles computed during validation were compared to the eye angles computed during
the calibration phase. Participants had to repeat the procedures until the system determined the validation was good (maximum error for
each point <1°; average error <0.5°), ensuring acceptable spatial accuracy. During the recording, pupil threshold and CR values were
kept constant between 75 and 100 and below 230, respectively. The methodology followed the latest reporting guidelines in eye tracking
research.'% After receiving the instructions for the task, participants completed 24 practice trials. Each trial started with a central black
fixation dot (0.36 ° x 0.36 °, 16 x 16 pixels) appearing at the center of the screen (960,540). Participants had to look at the central dot
and maintain their eyes on it for at least 300 ms. If they failed this gaze-contingent procedure within 4000 ms, the trial was discarded and re-
cycled in a second moment during the experiment, and a new validation procedure was initialized. Otherwise, in case of successful fixation, a
central face (15.69 ° x 14.34 °, 697 x 637 pixels) with a straight gaze appeared for 500 ms under the central dot, flanked by two small, squared
targets (0.43 ° x 0.49 °, 19 x 22 pixels) placed on the left and right side of the screen. Then, depending on the experimental condition, the
same face was presented for 75 ms with either a leftward or rightward gaze. This 75-ms stimulus onset asynchrony (SOA) was chosen because
(i) it is associated with the highest interference with participants’ oculomotor response'”'%* and (i) gaze following is maximal at this
SOA.#2>%8 Then, the imperative cue was presented for 800 ms, turning either red or blue. If the dot was red or blue, participants had to
make a leftward or a rightward saccadic movement, respectively. The association between dot color and saccade direction was counterbal-
anced across participants. Participants had to follow the instructions as accurately and quickly as possible without being interfered by the
gazing face. Finally, a blank was presented for a random time ranging from 700 to 900 ms. Examples of trials are depicted in Figure 2.

On half of the trials, the direction of the instructed saccade matched the direction of the gaze made by the face distractor (i.e., congruent
trials), on the other half there was no matching (i.e., incongruent trials). Participants performed 4 blocks, each comprising 75 trials (total = 300
experimental trials). A break was allowed every 75 trials. Before the beginning of a new block and after each break, the experimenters per-
formed drift-checking procedures. After completing the task, participants were then asked to fill in the Questionnaire of Cognitive and Af-
fective Empathy (QCAE®*'%), the Big Five Questionnaire (BFQ'%'%), and their demographic information. Additionally, for high-rank partic-
ipants, their team members had to fill in the Multifactor Leadership Questionnaire (MLQ Rater Form'?), aimed at measuring transformational
and transactional leadership types. The experimental procedure took approximately 45 min and was approved by the independent Ethics
Committee of the Sapienza University of Rome and was in accordance with the 1964 Declaration of Helsinki. Participants did not receive
any compensation for their participation.

Data handling

Eye tracking data were pre-processed employing Eyelink Data Viewer (SR Research). Eye-movement events with velocity and acceleration
thresholds above 40°/s and 8,000°/s2, respectively, were defined as saccades. Before extracting saccadic latency, we created Areas of Interest
(AQls) to check participants’ accuracy in following the instructions during the task. We drew three AOls: the i) central AOI (200x200 pixels) that
included the cue placed in the center of the screen, the ii) left AOI (350x350 pixels) that included the target placed in the left side of the screen,
and the iii) right AOI (350x350 pixels) that included the target placed in the right side. Then, for each participant we cleaned and prepared the
data according to the following pipeline: first, we removed the practice trials (n = 24), leaving only the experimental trials (n = 300). For each
experimental trial, in case of multiple saccades, we only selected the first one, when it was the end event of the reaction time definition (i.e.,
CURRENT_SAC_IS_RT_END (= = true). Since saccadic latency faster than 100 ms could indicate saccadic motor preparation not dependent
on the instruction,'”® we checked the presence of saccades with latencies <100 ms and found none. We discarded saccades containing eye
blink (i.e., CURRENT_SAC_CONTAINS_BLINK = = false). Also, we retained only saccades starting from the central AOl and ending in the left
or right AOls.
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QUANTIFICATION AND STATISTICAL ANALYSIS

To estimate the sample size needed for this study we ran an a priori power analysis using the software MorePower 6.0."% Fora 2 x 3 X 2 mixed
factorial design with two within-subjects factors, one with 2 levels (Spatial congruency between the instruction given by the cue and the dis-
tractors’ gaze direction: congruent vs. incongruent), and one with 3 levels (distractor's Dominance: dominant, neutral, non-dominant), and
one between-subjects factor with 2 levels (participants’ Rank in the organizational hierarchy: high vs. low), with 1,2 = 0.12 (as in the cue-target
congruency by social status interaction reported in%), = 0.95 and & = 0.05, the required number of participants was 60 (30 per group).

After pre-processing, data were handled using R software (version 4.3.2)""° via RStudio (version 2023.12.1).""" For each participant, SRT
data were averaged for each experimental condition (Spatial congruency: congruent, incongruent; Dominance: low, neutral, high). Data
were analyzed using the software JASP (version 0.18.3''%). Plots were created using the ggplot function (R package ggplot2'").

Details about descriptive (i.e., mean, standard deviation, minimum and maximum) and inferential (i.e., mixed ANOVAs, p values, and Co-
hen’s d) statistics can be found in the results section, Tables 1, 2, and 3, in Figures 3 and 4. Alpha was set at 0.05.
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