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Abstract

Prior research has shown that the presence of another individual and type of attention cue (social gaze vs. nonsocial arrow) can
modulate attention, with little done to integrate the two. We thus investigate the role of two social presence factors when
completing a joint cueing task with either social (gaze) or nonsocial (arrow) cues. Familiarity was operationalized as participants
engaged in a prompted conversation either before (n = 60 dyads) or after (n = 59 dyads) the task. To determine the effect of
previous responder identity on attention, we contrasted trials where participants responded twice in a row (same responder) with
switch trials (different responder), along with whether the previous target was in the same or a different location. Although
familiarity only affected global speed and not magnitudes of cueing, we did find that attention to gaze and arrows was differ-
entially affected by previous responder and previous target location. Specifically, for gaze cues muted cueing effects occurred for
trials where the previous responder was different, while for arrow cues there was less muting of the cueing effect regardless of
previous responder. Taken together, previous responder and previous target location both modulated attention, with the effect on

attention dependent on the type of cue, gaze, or arrow.
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Introduction

Prior work suggests that attention varies with both the type
of content we pay attention to as well as the environment we
are in. By changing the type of content, such as comparing
attention with gaze and arrow cues, some data suggest that
social content is attentionally prioritized over other nonso-
cial content (e.g., Birmingham et al., 2008 ; Friesen et al.,
2004; Hayward & Ristic, 2015; Marotta, Lupiafez,
Martella, et al., 2012b; but see, for example, Pereira et al.,
2020, for no prioritization of social content). When looking
at the environmental context, attention is also modulated
based on various factors, including the presence of another
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individual (e.g., Cole et al., 2016; Risko & Kingstone, 2011;
Skarratt et al., 2010) or different experimental contexts such
as the lab or naturalistic situations (e.g., Foulsham et al.,
2011; Gallup et al., 2012; Hayward et al., 2017). For in-
stance, the presence of another individual has been shown
to affect attention across a broad array of studies, from re-
ducing the likelihood of looking at provocative items in a
room (Risko & Kingstone, 2011), to yielding greater accu-
racy in search tasks when we share the task with a partner as
compared with performing the task solo (e.g., Brennan &
Enns, 2015; Nichorster et al., 2019). To the best of our
knowledge, however, there has been little work investigat-
ing whether attention to social and nonsocial cues is differ-
entially affected by the presence of another individual one
has chatted with versus a complete stranger. Further, to ob-
tain a more nuanced understanding of how others affect our
attention, we looked at how performance changes from mo-
ment to moment while sharing a task by accounting for who
responded on the previous trial and where the previous tar-
get was located (e.g., Dodd & Pratt, 2007; Hayward &
Ristic, 2015; Jongen & Smulders, 2007; Welsh et al.,
2005). Taken together, this study sought to investigate what
social presence factors (familiarity, previous responder) in-
fluenced spatial attention to social and nonsocial cues.
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Single-participant measures of attention in the lab

Attention is often measured in the laboratory using computer-
ized tasks, such as the widely used Posner (1980) cueing task
and variants thereof. In the classic cueing task, participants
first see a central box and two peripheral boxes, one to the left
and one to the right of fixation (Posner & Cohen, 1984). Next,
one of the boxes will thicken or “brighten,” acting as a cue to
orient attention and after a variable time (i.e., cue—target inter-
val) a to-be-responded-to target will appear in one of the box-
es. Importantly, the cue and target correspond or “match” for
only 50% of trials, making the cue nonpredictive of the up-
coming target location. Researchers compare how quickly and
accurately participants respond to targets appearing in the
cued location (cued trials) versus the uncued location (uncued
trial) to discern how attention is shifted (e.g., spatial attention).
Typically, for peripheral abrupt onsets, responses are faster for
targets that appear soon after the cue (roughly 100 ms); how-
ever, when there is more time between the appearance of the
cue and target (>300 ms), responses are slower for cued trials,
known as inhibition of return (IOR; Posner & Cohen, 1984).

This late spatial inhibition effect is not usually seen when
investigating attention to other types of more complex cues,
including shapes (Ristic & Landry, 2015), numbers (Fischer
et al., 2003), faces with averted eyes (Driver et al., 1999;
Hayward & Ristic, 2017), and symbols like arrows
(Hayward & Ristic, 2015; Ristic et al., 2002; Tipples, 2002).
In the case of gaze or arrow cues, rather than a peripheral
luminance change, a face with averted gaze or an arrow points
in a direction to act as a cue to orient attention, again keeping
the cue nonpredictive of the upcoming target location. In con-
trast to the notion that gaze is “special” (Downing et al., 2004;
Driver et al., 1999; Friesen & Kingstone, 1998; Marotta et al.,
2019), typical data indicate that both types of cues produce
quick and sustained orienting of attention, in that responses
are consistently faster for cued trials regardless of the cue—
target interval, demonstrating facilitation without subsequent
inhibition (Friesen et al., 2004; Hayward & Ristic, 2013b;
Lassalle & Itier, 2015). Conversely, there is some research
suggesting that the mechanisms underlying attention to gaze
and arrows are not identical (e.g., Hayward & Ristic, 2015;
Marotta, Lupiafiez, Martella, et al., 2012b; Vecera & Rizzo,
2006). For instance, while researchers have found that split-
brain patients show cueing effects for arrows regardless of the
hemifield in which the arrow is presented (Ristic et al., 2002),
gaze cueing effects are only found when the face is presented
in the hemifield specialized for processing upright faces
(Kingstone et al., 2000; see also Marotta, Lupiaiez, &
Casagrande, 2012a, for similar data in non-split-brain-pa-
tients). There has been other work showing differences in
cueing effects for gaze and arrows, including work by
Hayward and Ristic (2015), who found that after modifying
the cueing task to reduce the influence of extraneous factors
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within the task (namely, tonic alertness and voluntary tempo-
ral preparation), gaze cueing emerged quickly but was fleet-
ing, while arrow cueing was slower to emerge but longer
lasting, along with other findings revealing smaller cueing
effects for gaze than arrows (Bonato et al., 2008; Langdon
& Smith, 2005, muted early gaze cueing effects in El;
Lockhofen et al., 2014). One potential reason for a dissocia-
tion between social and nonsocial attention is the idea that
higher order processes such as the mental state or value of
the social face can modulate basic social attention (Capozzi
& Ristic, 2019; Kawai, 2011). In fact, previous work has
found support for the notion that higher order mentalizing
can affect spatial attention, as when participants were present-
ed with a display containing a gaze cue and barriers that could
block the face’s view of a target, participants only show intact
gaze cueing when the central face could “view” the target (i.e.,
when there was no barrier blocking the face; Kawai, 2011),
which was not replicated with arrow cues. Taken together,
while attention to gaze and arrow cues seem to produce similar
patterns of facilitation, there is some evidence supporting the
notion that we attend to social and nonsocial content differ-
ently, especially when modifying the cueing task by showing
lateralized cues, when removing extraneous cueing factors, or
when accounting for higher order processes. This then opens
the possibility that potential underlying differences between
attention to gaze versus arrows may emerge when asking par-
ticipants to complete a cueing task jointly with another person.

Paired-participant measures of attention in the lab

There is also evidence to suggest that eye movements or
attention can be modified when performing tasks in pairs
(Gobel & Giesbrecht, 2020; Hayes et al., 2009; Welsh
et al., 2005). For example, Laidlaw and colleagues
(2011) demonstrated the impact of how the potential for
human interaction affects spatial attention by having par-
ticipants wear an eye tracker while sitting in a waiting
room. They found that those sitting in a room with a
videotaped confederate were more likely to turn their head
and fixate on that confederate, compared with when there
was physically present confederate, indicating potential
reluctance to engage in conversation with a stranger, and
highlighting the dual functions of gaze as both a passive
means of processing visual information as well as an ac-
tive signal to indicate objects of interest to physically
present individuals (e.g., Gobel et al., 2015; Risko et al.,
2016). When looking specifically at two people mutually
engaged in a task, Brennan and Enns (2015) asked pairs
of participants complete a visual enumeration task sepa-
rately and together. They found that team performance,
measured using speed and accuracy, greatly exceeded in-
dividual performance which suggests that cooperative be-
haviour results in greater efficiency.
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Turning specifically to studies employing variants of the
cueing task, we find research has focused on how the identity
of a previous responder and the spatial location of a previous
target alters attention performance. Welsh and colleagues
(2005) asked two participants to sit across from each other
and take turns tapping an illuminated target (red dot) on a
table, which could appear in one of two peripheral locations,
to the left or right of a central fixation. Participants were
instructed to respond to targets in a prearranged fashion where
Participant A would respond twice followed by Participant B
responding twice (AABBAABB . . .). This set-up yielded two
types of “previous responder” trials: those where the same
participant responded in the previous trial (AA, providing a
measure of personal IOR), and those in which the participant
responded after the other person (AB, providing a measure of
social IOR, or sIOR). Highlighting the importance of target
location, imagine Participant A has just responded to a left
target; by contrasting how quickly Participant B then responds
to a left versus a right target, we can obtain a measure of sIOR,
indexing whether the spatial location of Participant A’s atten-
tion subsequently affects Participant B’s attention. The au-
thors found IOR and sIOR effects of roughly the same mag-
nitude, indicating that physically responding to a target in the
same location twice and responding to a target location one’s
partner had just responded to both lead to slowed response
times (Welsh et al., 2005). Variants of this task have been
used to determine that attention can be modulated when par-
ticipants are told that a red dot acting as a cue represents a
partner’s gaze but not when told the dot is randomly generated
(Tufftetal., 2015), and when the gaze is believed to belong to
an individual with higher (as compared with lower) perceived
social rank (Gobel & Giesbrecht, 2020). One possible expla-
nation for these previous-responder findings could be based
on work looking at co-representation, which takes place when
an individual shares another person’s mental representation of
a task (Sebanz et al., 2005). Shared representations can con-
tribute to joint action while completing cueing tasks, which
may facilitate coordination between partners (Loehr et al.,
2013) and may explain why personal characteristics of one’s
partner could alter attention to the shared task. Taken together,
there is evidence that spatial attention can be altered depend-
ing on who previously responded in a shared task, and that the
personal qualities of one’s partner also influences our spatial
attention.

The role of familiarity on attention

Finally, there is some evidence to suggest that level of famil-
iarity can also influence attention (e.g., Chauhan et al., 2017,
Dalmaso et al., 2020). For example, Dalmaso and colleagues
(2016) set up a two-task study to explore whether joint atten-
tion in one task influenced attention for a subsequent gaze
cueing task. In the joint attention task, some face identities

would look in the same direction as the participant while
others would look in the opposite direction; following this,
participants completed a gaze cueing task with the different
face identities. Results showed that strong gaze cueing effects
emerged at short cue—target intervals only for those “joint-
attention” faces, suggesting that familiarity, in the sense of a
shared gaze location, can elicit larger magnitudes of attention
(Dalmaso et al., 2016). Work has also been conducted looking
at whether the magnitude of the gaze cueing effect is altered
for personally familiar faces versus unfamiliar faces and found
that, as compared with unfamiliar faces, participants were
slower to look at and respond to targets that were cued by
familiar faces, suggesting that familiarity may hold a person’s
attention (Chauhan et al., 2017). Turning to manipulating fa-
miliarity of another person in dyadic tasks, there is some ev-
idence that “familiarity,” broadly construed, can modulate at-
tention. For example, Nafcha et al. (2020) operationalized
“familiarity” in terms of group membership to a religion (in
this case, Jewish or Muslim), where in-group pairings were
composed of dyads with the same religious affiliation, and
out-group pairings were comprised of dyads with different
religious affiliations. Participants were seated across from
each other with their own computer and keyboard and were
asked to respond to the appearance of a target as part of a
modified cueing task that also indicated where the other per-
son was looking. The authors found that attention was only
modulated by the other person (i.e., producing robust sIOR)
when they were an in-group member, suggesting that famil-
iarity in the sense of shared beliefs also affects attention.
Furthermore, studies have shown that higher order factors
such as mood and perceived relationship between two partic-
ipants can also modify attention. Doneva et al. (2017) used a
similar setup to Welsh et al. (2005) where a pair of participants
sat across from each other and completed a cueing task.
Critically, Doneva et al. (2017) employed a confederate who
either acted positively (smiling and friendly) or negatively
(indifferent and distant) toward their partner and found that
sIOR was only produced when the confederate acted negative-
ly, providing more evidence that a partner’s personality plays
a role in one’s attention. It remains unknown, however,
whether experimental task manipulations such as facilitating
an unscripted conversation between two strangers before or
after a joint task modulates attention.

The present study

Building upon existing literature concerning various social
presence factors, the aims of our study were twofold. First,
we aimed to determine whether attention to gaze and arrow
cues is differentially modulated by a previous responder or
based on the previous location of a target. Second, we inves-
tigated whether the degree of familiarity between two partic-
ipants also modulated attention during cueing tasks.
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Familiarity was operationalized through manipulating wheth-
er participant pairs engaged in a short conversation before
performing a partner cueing task or after the task. We antici-
pated that arrow cues would elicit facilitation, but that gaze
cues would be more susceptible to our manipulations, leading
to muted cueing effects. This prediction is based on some
work showing smaller cueing effects for gaze than arrows
(e.g., Bonato et al., 2008; Langdon & Smith, 2005;
Lockhofen et al., 2014), that gaze cueing is only reliable for
one hemifield rather than two (Kingstone et al., 2000; Marotta
et al., 2012a, 2012b, and that higher order mentalizing pro-
cesses may affect gaze cueing but not arrow cueing (e.g.,
Kawai, 2011). Regarding familiarity, we anticipate observing
muted cueing effects for participants who are more familiar
with the other participant. As those participants will have
shared social information, we suspect that they may be more
likely to pay attention to the other person’s responses, result-
ing in muted attention to the face on-screen.

Methods
Participants

Two hundred and fifty-two undergraduate students were re-
cruited from a Psychology department Research Participation
program. Participants were excluded if partners knew each
other (i.e., if they rated their familiarity with their partner at
least 5 out of 10 on the pretest partner scale, n = 14), resulting
in 238 participants for data analysis (female—female pairs: n =
57 male—male pairs: n = 16, female—male pairs: n = 46; age
range: 17-28 years, M = 19.5 years, SD = 2.19). Based on
calculations by Gobel and Giesbrecht (2020), at least 45 par-
ticipants were required per between-subjects factor in order to
have 80% power to detect a medium-sized effect (d = 0.5),
thus, for our design with two conditions in each of the cue type
and familiarity between-subjects factors, at least 180 partici-
pants were required. Participants received 1 course credit,
equivalent to 2% of their overall grade, for their time. The
research procedure was reviewed and approved by the
University Research Ethics Board, and the procedures used
in the study adhere to the tenets of the Declaration of Helsinki.
All participation occurred in the lab, and participants were
assigned to each condition at random. Participants provided
informed consent, signed up in pairs, and, in the event only
one participant signed up, various lab volunteers filled in (n =
21; for three of these sessions, the same lab volunteer sat in).

Apparatus and stimuli

Eighteen-inch cathode ray tube (CRT) monitors were used to
present the task, executed via MATLAB (The MathWorks,
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Natick, MA, USA) with Psychtoolbox-3 (Brainard, 1997) on
Windows PCs.

Figure 1 illustrates the social and nonsocial stimuli along
with the task sequence. The social cue was a greyscale picture
of one of two faces (one female, one male; with similar age
(female = 23.7, male = 20.8) and attractiveness scores (female
=3.36, male = 3.65)) depicting a neutral expression, displayed
on a white background. Faces were obtained from the Chicago
Face Database (Version 2.0.3; Ma et al., 2015). Faces were
displayed at 6.6° visual angle (VA; H) x 5.2°W VA, and
pupils were 0.4° VA looking left or right, which acted as the
directional attention cue. The nonsocial cue was an arrow
pointing left or right (3.6°VA x 6.1°VA). The response targets
were black capital letters 7 (1.3° VA x 1.1° VA) and L (1.3°
VA x0.9° VA). The target appeared 5° VA to the left or right
of central fixation. Participants sat approximately 60 cm away
from the screen.

Design

Participants first completed a cueing task with a partner, then
solo (seeing either the gaze or arrow cue for both tasks), along
with a 5-minute conversation. Since the purpose of this study
was to investigate social presence and attention, we did not
analyze the data from the individual task. During the conver-
sation, participants were instructed to discuss their best and
worst birthday experiences and then list a few aspects of each
experience down on a sheet of paper. The conversation was
meant to allow participants to chat and get to know one an-
other, thus increasing familiarity. Roughly half of the partici-
pants engaged in a conversation with their partner first (n =
120) followed by the cueing task, while the other participants
completed the partner cueing task first (z = 118), followed by
the conversation. Before and after the conversation partici-
pants rated the extent to which they knew their partner (on a
scale from 1 to 10), to ensure our familiarity manipulation
worked. Roughly half of the participants saw the gaze cue (n
= 120), while the rest saw the arrow cue (n = 118). Thus, this
mixed design study included cue type (gaze, arrow) and
familiarity (conversation first, conversation second) as
between-subjects factors, and cue—target interval (100, 400,
700 ms) and cue validity (cued, uncued) as within-subjects
factors. Participants completed three blocks of 144 trials, for
a total of 432 trials.

Procedure

Participants shared a screen and keyboard. The cueing task ran
with either a gaze or an arrow cue (see Fig. 1). Following a
fixation screen, the cue appeared on the screen and partici-
pants were asked to fix their gaze on the center of the display.
Next, one of two potential target letters appeared (a 7 or an L)
to the left or right of the cue, and each participant was assigned
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Fixation:

A Social stimulus 1000ms

B Nonsocial stimulus

Fig. 1 Example task sequence for the social (a) and nonsocial (b)
conditions. Trials began with a fixation screen that displayed either a
plus sign or a horizontal line for 1,000 ms. Next, the face with averted
gaze or arrow head and tail was displayed to cue a left or right location.
After a variable cue—target interval, the target (a capital letter 7 or L) was
displayed to the left or right of the cue, and participants made a

one letter for which to respond. Participant side (sitting on left
or right) and target response (7" or L) were counterbalanced
across sessions, with the participant on the left pressing the
“z” key and the participant on the right pressing the “?” key.
Participants were told that the two targets had an equal chance
of appearing, and that they were equally likely to appear to the
left or right of the cue. For example, a pair of participants
sharing a computer and keyboard would be presented with
an arrow cue. Subsequently, each participant would respond
to the appearance of their designated letter (a 7 or an L). RTs
were measured from target onset and based on keyboard press.
Data are available through emailing the corresponding author.

Results
Data handling

As per typical conventions for discrimination cueing tasks, no
response trials, response times faster than 150 ms or slower
than 1,500 ms, along with incorrect responses (i.e., wrong key
pressed) were removed from the data, resulting in less than 1%
of trials removed. Inclusion criteria dictated that accuracy in
the partner cueing task for each participant needed to be great-
er than chance (i.e., 50%). No participant was excluded for

Cue-target interval:

Target:Until response or
1500ms

Intertrial interval
675ms

\

discrimination response. Both the cue and target were displayed until
response or 1,500 ms had passed. Cue direction was not predictive of
upcoming target location, and the face identity in the social condition was
pseudorandomly presented to appear equally in all conditions. Stimuli are
not drawn to scale

performance factors. Overall response accuracy for the partner
cueing task was 95%. The data were coded based on prior
trial, so that the previous responder (i.e., on trial n — 1) could
either be the same or different as the responder on trial », and
the previous target location could either be the same or differ-
ent as the target location on trial 7.

First, we ran an omnibus mixed effects analysis or variance
(ANOVA), with cue type (gaze, arrow) and familiarity
(strangers, acquaintances) as between-subjects factors, and
previous responder (same, different), previous location
(same, different), cue validity (cued, uncued) and cue—target
interval (100 ms, 400 ms, 700 ms) as within-subjects factors.
Following this, we calculated the cueing effect (uncued RTs —
cued RTs) and ran two follow-up ANOVAs, split by previous
responder, to further explore the interactions found in the om-
nibus ANOVA. Finally, we analyzed subjective measures of
familiarity, comparing the pre- and postfamiliarity ratings
across the two familiarity conditions.

! Although there is little reason to believe that performance was significantly
altered based on using an RA as a partner, we also ran this ANOVA removing
all pairs who participated with an RA (n = 21 pairs). The ANOVA revealed
virtually identical patterns of significant and nonsignificant results. The only
numerical difference was the four-way interaction between previous location,
cue—target interval, cue validity, and cue type, F(2, 388) =2.54, p = .08.
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Fig. 2 Cueing effects (i.e., uncued RTs — cued RTs) are depicted, as a
function of previous responder (same, different), previous location (same,
different), familiarity (stranger, acquaintance), cue type (gaze, arrow), and

Omnibus ANOVA: The effect of cue type and
familiarity on the cueing effect

The repeated-measures ANOVA revealed main effects of
familiarity, F(1, 234) = 6.3, p < .05, np2 = .03, previous
responder, F(1, 234) = 11.3, p < .01, ‘qp2 = .046, previous
location, F(1, 234) = 23.5, p < .001, T]p2 = .091, cue—target
interval, F(2, 468) = 396.6, p < .001, np2 = .63, and cue
validity, F(1, 234) = 32.6, p < .001, np2 = .12, with faster
response times for those who did not previously have a con-
versation first, when the same person was responding for a
second time, responding to the opposite location as the previ-
ous trial, for longer cue—target intervals, and for cued trials.
The key question was which factors, if any, affected spatial
attention; thus, next we report all interactions including the
factor cue validity. We found two-way interactions between
previous responder and cue validity, F(1,234) = 6.4, p < .05,
npz =.027, and cue—target interval and cue validity, F(2, 468)
=57,p<.01, np2 = .024, with smaller magnitudes of cueing
when the previous responder was a different participant, and
larger magnitudes of cueing with increased cue—target times.
In addition, we found a four-way interaction between previous
location, cue—target interval, cue validity, and cue type, F(2,
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468)=4.6,p < .05, np2 =.019 (see Fig. 2, which we unpacked
in follow-up analyses below).”

Analyses split by previous responder

To further explore the data, we conducted two follow-up
ANOVAs, one for the same previous responder and one for
the opposite previous responder, each with cue type, previous
location, and cue—target interval as factors, collapsed across
familiarity. To further reduce the number of factors, we cal-
culated the magnitude of the cueing effect (subtraction of the

2 For completion’s sake, here are the additional significant interactions that did
not include the factor cue validity. Namely, we found two two-way interactions
between previous responder and previous location, F(1, 234) = 158.4, p <
.001, npz = .40, and previous responder and cue-target interval, F(2, 468) =
34, p<.05, npz =.014, where responses were faster when the same participant
responded to the same location or when the opposite responder responded to
the opposite location, and a changing foreperiod effect (i.e., slope of response
times; see Hayward & Ristic, 2013a for a thorough explanation) for same
versus different prior responder. We also found a four-way interaction between
previous responder, previous location, cue—target interval, and cue type, F(2,
468)=4.6,p<.05, npz =.019; responses were slower for arrow cues than gaze
cues, especially when the opposite previous responder was responding to the
same target location.
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cued RT from the uncued RT), which served as the new de-
pendent variable.

When participants responded twice in a row (same previ-
ous responder), we found an interaction between previous
location and cue type, F(1, 234) = 6.8, p < .05, np2 = .028,
in that while the magnitude of cueing was larger for arrow
cues when responding to the same location (13.5 ms) as com-
pared with the opposite location (3.9 ms), the magnitude of
cueing for gaze cues was comparable across the same (6.0 ms)
and opposite (9.3 ms) locations (all other Fs < 2.5, ps > .08).

When the previous responder switched across trials (differ-
ent previous responder), we found main effects of cue—target
interval, F(2,468)=4.9,p <.01,m,” =.02, and cue type, F(1,
234)=3.9,p=.05, np2 =.016, as the cueing effects increased
as the cue—target time lengthened, and was larger for arrow
(6.1 ms) as compared with gaze (0.7 ms) cues. Finally, we
found an interaction between previous location, cue—target
interval, and cue type, F(2, 468) = 5.4, p < .01, 1,> = .023,
revealing reversed cueing effects for gaze cues but not arrow
cues, and an opposite pattern of cueing effect magnitudes
across the two cue types and the cue—target intervals (see
Fig. 3).

Across our analyses, the factor familiarity did not influence
attention beyond varying overall speed, which could be an
indication that our manipulation did not affect familiarity.
To check this hypothesis, we conducted analyses to determine
whether participants level of familiarity increased from the
beginning to the end of the experimental session regardless
of completing a conversation before or after the computer
task. Specifically, we conducted two repeated-measures
ANOVAs, one for gaze cues and one for arrow cues, as a
function of partner rating (pre, post) and familiarity
(strangers, acquaintances). Partner ratings were missing from
two participants who were assigned to the gaze cue condition
and four participants for the arrow cue condition, resulting in n
= 118 for gaze cues and n = 114 for arrow cues.

Same Previous Responder

For gaze cues, we found a main effect of partner rating,
F(1,116)=353.0, p < .0001, np2 =.75, with higher familiarity
scores after completing the task (3.6) as compared with be-
forehand (1.1); however, there was no main effect or interac-
tion with familiarity (Fs < 1, ps > .5). For arrow cues, we again
found a main effect of partner rating, F(1, 112) =377.0, p <
.0001, npz = .77, again yielding higher ratings after complet-
ing the task (3.3) versus before (1.0). Again, there was no
main effect, F(1, 112) = 3.4, p = .07, or interaction with
familiarity, F(1, 112) = 3.4, p = .07, suggesting that the mere
act of completing a computer task with another person leads to
increased feelings of familiarity, regardless of participating in
a conversation with them or not.

In sum, the results from the study demonstrated that gaze
cues were more susceptible to our manipulations than arrow
cues. Notably, when the responder changed from trial to trial
(i.e., different responder), gaze cues had muted cueing effects
compared with arrow cues.

Discussion

We sought to answer whether two social presence factors
(previous responder and familiarity) affected attention to gaze
and arrows when completing a two-person task. When
looking at the effect of previous responder, we found two
key findings. When participants responded twice in a row,
arrow cues yielded larger cueing effects for targets appearing
in the same location as compared with the opposite location,
while gaze cues elicited similar cueing effects for both loca-
tions. In contrast, when participants responded after their part-
ner a different pattern emerged, with arrow cues producing the
largest cueing effects earlier when responding to the same
location as compared with the opposite location, and gaze
cues showing muted or reversed gaze cueing effects at early
cue—target intervals and only producing intact gaze cueing at
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Fig. 3 Cueing effects (i.e., uncued RTs — cued RTs) are depicted, as a function of previous responder, previous location, cue type, and cue—target
interval. Error bars denote standard error of the difference between the means
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later cue—target intervals. When looking at the effect of famil-
iarity, we found that although the acquaintance group was
slower overall during the task, there was no effect of familiar-
ity on cueing effect magnitudes, and in fact one’s subjective
level of familiarity increased across both the stranger and ac-
quaintance groups. We now discuss the main implications of
this work.

Same responder

When participants responded twice in a row, mimicking
typical cueing task procedures, we found a surprising data
pattern for arrow cues in that there was a reduced cueing
effect when the target appeared in the opposite location as
the previous trial. There are two main considerations based
on this finding. One consideration pertains to the effect that
selection history plays in shaping attention (e.g., Awh
et al., 2012). Selection history encompasses one’s prior
experiences, perhaps even at the level of the previous trial;
in the current study, that selection history seemed to man-
ifest as larger cueing effects when responding twice in a
row to the same location, whereas responding to a new
location reduced the cueing effect. One potential reason
that specifically nonsocial attention was affected in this
condition is a proposal put forth by Ristic and colleagues
(Ristic & Kingstone, 2012; Ristic & Landry, 2015; Ristic
et al., 2012), who state that the highly automatic-looking
nature of arrow cueing could be due to overlearning the
contingencies between the direction an arrow points and a
target in the environment, leading to fast, automatic-like
orienting that they term automated symbolic orienting. In
contrast, we encounter averted gaze cues daily that are not
linked to a specific target outcome, rendering their “utility”
for navigating the environment less tightly linked (e.g.,
Gallup et al., 2012, found only 27% of passersby followed
the upward gaze of a crowd). Perhaps cues that are more
useful in everyday life generate larger selection history
biases, which could explain our findings. Future work
should systematically investigate the relationship between
cue utility and strength of selection history on performance.
The second consideration is with regards to the implica-
tions our findings place on the ways in which researchers
analyze cueing paradigms. Often, cueing task analyses do
not account for any potential effect of previous trial loca-
tion on spatial attention (but see Dodd & Pratt, 2007;
Jongen & Smulders, 2007, for examples of cueing tasks
with previous-trial analyses). One study by Qian et al.
(2012) looked at whether different previous trial factors
affected attention to arrows and found that while previous
target location did not matter, previous cue validity did; if
the cue was invalid on trial n — 1, participants showed a
smaller cueing effect on the current trial. It is thus possible
that other prior work employing the cueing task with
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arrows may have also found similar data patterns of larger
cueing effects when responding to the same location twice
in a row as compared with different locations, however as
typical analyses do not distinguish between those two
cases, results were not reported. There is some evidence
from the literature on reward that previous trial configura-
tions alter attention capture (e.g., Hickey et al., 2010), thus,
future work should keep this in mind when designing and
analyzing their work.

Different responder

Rather than look at how overall performance is affected when
completing a task solo versus with a partner (Brennan & Enns,
2015), we specifically focused on how attention is affected
from one trial to the next across partners and found modula-
tions of the cueing effect for both arrow and gaze cues, albeit
more pronounced for gaze cues. Arrow cues yielded typical
cueing effects that grew in magnitude with longer cue—target
intervals, although the numerical values for the early cueing
effects were close to zero. For gaze cues, however, cueing
effects were abolished or reversed at early cue—target inter-
vals, similar to prior findings investigating sIOR with simple
luminance changes acting as spatial cues (Skarratt et al., 2010;
Welsh et al., 2005). While prior work has demonstrated mod-
ulations in gaze cueing magnitudes based on factors including
which hemifield contained the cue and target (Kingstone et al.,
2000; Marotta, Lupianez, & Casagrande, 2012a), or whether
there were distractors on-screen (Fan et al., 2018), our work
shows that gaze cueing is also affected based on what hap-
pened in the previous trial, both regarding who responded as
well as where the target appeared. To the best of our knowl-
edge, there have not been other studies who have looked at the
effect of previous responder on a joint gaze cueing task. We
did find one conference proceeding that looked at previous
trial effects in a solo gaze cueing task, where the authors found
that the largest cueing effects occurred when the previous trial
was a cued trial at a long cue—target interval (Qian et al.,
2017). When looking at paired cueing tasks with abrupt onsets
rather than gaze cues, some work suggests that attention varies
due to “social” factors such as social rank. For instance, prior
research shows that larger magnitudes of sSIOR occurred when
participants believed their partner’s gaze was controlling the
location of a cue rather than a computer (Tufft et al., 2015), or
when participants believed their partner was of higher social
rank than them (Gobel & Giesbrecht, 2020; Experiment 2).
With the rise of dyadic and group-based attention research
(Schilbach et al., 2013; Wahn et al., 2018), researchers will
need to be mindful of not only how individual variability
affects solo attention (e.g., Bayliss & Tipper, 2005;
Hayward & Ristic, 2017; Laidlaw et al., 2011), but also how
the interaction of those individual personality traits may
uniquely shape joint attention.
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Familiarity and attention

In contrast to our original hypothesis, we did not observe
modulations of spatial attention based on familiarity.
Instead, we found that engaging in a conversation led to a
global slowing of response times. While we cannot explicitly
state why this may be the case, one potential reason for our
findings could be that participants who got to know each other
first perceived their partner as less of a threat and therefore felt
less anxiety or pressure to perform well, leading to slower
responses overall. The link between anxiety and attention
has support in the literature (e.g., Bar-Haim et al., 2007), such
as work by Siilenbach and Schoénbrodt (2014), who asked
participants to complete a modified gaze cueing task, where
some faces were introduced as trustworthy and others not
trustworthy, and measured participant levels of trait-anxiety.
They found that the high-anxious group was unable to effec-
tively prioritize attention towards trustworthy faces, suggest-
ing anxiety can interfere with attention. Another potential rea-
son for differences in response times across our familiarity
manipulation could be based on the requirement that partici-
pants sit side by side; prior work has demonstrated that sitting
close to a stranger may induce discomfort (e.g., Aiello, 1987),
and the inability to move away from said stranger in our study
could have resulted in participants shifting their attention
away from the stranger (Szpak et al., 2016), or potentially
attempting to complete the task as quickly as possible.
Although we are unable to fully disentangle why increased
familiarity resulted in slower global response times, future
research may find value in further investigating how degree
of familiarity between partners may modulate computer-task-
based attention, whether the influence of perceived threat and
anxiety plays a role, as well as how other social factors, such
as physical proximity, may affect attention.

Turning to our measure of subjective familiarity, we found
evidence suggesting that participants’ subjective feelings of
familiarity increased even when passively sitting beside an-
other person while completing a shared task. While this find-
ing suggests that our familiarity manipulation was not strong
enough to result in higher familiarity ratings for the acquain-
tance group over the stranger group, it does suggest that fa-
miliarity increases even in passive situations such as sitting
beside another person while completing a shared task; future
work should be mindful of this potentially undesirable out-
come when investigating performance during a shared task.
Specifically, in cases where changes in familiarity are not
desired, researchers should take steps to physically separate
the two participants or minimize the duration of the task.

Another consideration regarding the familiarity manipula-
tion is the measurements we collected. Specifically, although
our experiment did not find an effect of familiarity on resultant
cueing effects, it may be worthwhile to explore how familiar-
ity was registered using different measures such as

electroencephalography (EEG), as previous studies have
found specific neural activity for social contexts similar to
our familiarity manipulation (Rolison et al., 2020; Spapé
et al., 2013). For example, there is some evidence that the
mere presence of another individual modulates brain wave
activity (Rolison et al., 2020), leaving the question open as
to whether completing a joint task with individuals of differ-
ing familiarity affects underlying neural activity.

In sum, we found evidence of muted and reversed cueing
effects as a function of previous responder, especially for gaze
cues. While attention to arrows may be driven by their utility,
affecting their usefulness in directing attention to the opposite
location in the same responder condition, attention to gaze
was modulated by previous responder identity. This dissocia-
tion between attention to gaze and arrow cues further suggests
that attention is differentially modulated depending on various
features including the cue itself (see also Hayward & Ristic,
2015, for another example of a dissociation between social
and nonsocial cues). Regarding familiarity, our manipulation
affected global speed rather than cueing effects; however, we
did find evidence that the mere act of completing the task with
another person in close proximity for an extended period of
time led to increases in subjective familiarity. Taken together,
our data suggest that both social presence factors affect some
aspect of performance, with social attention being especially
susceptible to the attention and actions of others.
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