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Social context modulates basic properties of oculomotor control
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Experiments performed in a lab are often considered generalizable over both people
and social settings. The problems with generalizing over different groups of people
are well known, but it is only recently that changes in behavior depending on the
social setting have been examined. Large changes in behavior can be seen in trivial
cognitive tasks, depending on whether the participant is alone or if other people are
present. However, there are very few studies which have measured eye movements
in social settings. In this paper, we used the antisaccade task to test whether basic
parameters of oculomotor control are sensitive to the size of an experimental group.
Seventy participants conducted 48 antisaccade trials in groups of one to seven
people in a classroom equipped with multiple eye trackers. The results show that
for horizontal saccades, but not for vertical saccades, participants make significantly
more antisaccade errors when the group size become larger. The group size did
however not significantly predict a change in antisaccade latency. These results are
in line with a number of recent studies on social attention showing that the mere
presence of other people in the room can modulate several aspects of performance,
and show that behavior in a lab might not be easily generalizable to everyday life
or social situations. Finally, from a methodological viewpoint, the results show that
the group size should be considered when testing participants in a social setting.
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Introduction

Our knowledge about eye movements and eye
movement control is mainly acquired from laboratory-
based experiments where participants are recorded in-
dividually in quiet rooms. While such experiments
have provided substantial knowledge about the human
visual system, it is unclear whether basic parameters
of eye movements change when participants are tested
in more natural situations such as classrooms, where
other people are present. In other words, previous re-
search is largely founded on the assumption that par-
ticipants’ behavior in simple saccade paradigms will be
unaffected by the ‘social context’, which is defined as
the influence of the “actual, imagined, or implied pres-
ence of others” (Allport, 1968).

There are a number of reasons for doubting the as-
sumption that eye movements would not change when
other people are present. First, our attention and eye
movements are affected by where other people are
looking. For example, we often shift our attention in
the direction of an eye gaze cue (e.g., Friesen & King-

stone, 1998; Kuhn & Kingstone, 2009). However, it
has recently been acknowledged that when a gaze cue
comes from a real person, as opposed to a picture of a
person, behavioral and neurophysiological effects may
be qualitatively different (Pénkdnen, Peltola, & Hieta-
nen, 2011; Redcay et al., 2010; Risko, Laidlaw, Freeth,
Foulsham, & Kingstone, 2012). In the particular case of
gaze following, therefore, eye movements appear to be
sensitive to the social context.

A second reason to investigate the influence of so-
cial context on basic eye movement behavior is that,
where it has been examined, even the mere presence of
another person can affect where people look. Laidlaw,
Foulsham, Kuhn, and Kingstone (2011) compared par-
ticipants” gaze behavior in a waiting room, both in the
presence of a real person and when faced with a video
of the same person. The results showed that the real
person was looked at much less frequently than the
video. The mere presence of another person can also
change the target of gaze, even when the items being
looked at are not themselves part of the social context.
Richardson et al. (2012) reported that a person’s gaze
direction can be influenced merely by the knowledge
that someone else is looking. Participants viewed a
set of images, and they were sometimes told that an-
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other person was looking at the same images under the
same conditions on the other side of the room. This
knowledge altered which image was looked at most of-
ten. Importantly, Richardson et al. reported that shared
exposure of a stimulus had to be accompanied with a
shared task to produce the change in gaze direction.

Third, Strukelj, Brannstrom, Holmberg, Mossberg,
and Holmgqvist (in press) showed that antisaccades
were affected by noise. Different sound presenta-
tions produced differences in error rates and latency.
Notably, the only sounds that produced significantly
higher saccadic error rates were social in nature, i.e.,
produced by humans. These were the sounds from
children playing, the sounds from a crying baby, and
non-distinct babble. Furthermore, music was found
to significantly increase latency. This was interpreted
as an implicit speed-accuracy tradeoff, making partic-
ipants better at inhibiting reflexive eye movements at
the cost of speed.

There is also evidence that the size of the group can
modulate social context effects. For example, Gallup
et al. (2012) investigated gaze cueing in the real world.
Confederates looked up towards a camera in a busy
street, and the researchers measured how this move-
ment influenced passersby. A significant number of
participants copied the looking behavior by following
the gaze of the confederates. Importantly, the extent
to which gaze-following occurred depended in a sys-
tematic way on the size of the group of gazing con-
federates. Gaze propagated more readily with larger
stimulus groups, saturating at a group size of about
15 people. More generally, research on social context,
including manipulations of the group size, has a long
history in the social sciences (e.g., Zajonc, 1965; Bond
& Titus, 1983). Knowles (1983), for instance, found
the students “learned more slowly, forgot less during
rests, and recalled fewer peripheral aspects of the ex-
periment” when the learning took place in front of a
large audience (N = 8) compared to smaller audiences
(N = {2,4}). Interestingly, also an implied social con-
text such as wearing an eye-tracker (Risko & Kingstone,
2011) or being video-taped (Miyazaki, 2015) can change
participants” visual behavior. Risko and Kingstone
(2011) reported that people wearing an eye-tracker are
less likely to look at provocative stimuli, and argue that
this reflects that the participants know that their eye
movements are being monitored. However, the effect
appears to last only for a certain period of time after
which the participants resume their natural viewing
behavior (Nasiopoulos, Risko, Foulsham, & Kingstone,
2015). Along similar lines, Miyazaki (2015) showed
that video-taping participants improve their perfor-
mance in a visual search task compared to when when
the task is performed without video-taping.

The majority of previous work has focused on how
gaze direction changes with social context. In this
paper we address the more fundamental question
of whether basic parameters of oculomotor control
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change when the social context is manipulated. The
manipulation consisted of the number of participants
being recorded simultaneously and in the same room
while making antisaccades, i.e., inhibiting the reflex to
launch a saccade toward an abruptly appearing target,
and instead performing a saccade in the opposite direc-
tion. The antisaccade task is a standard test for control
of saccadic eye movements and pre-frontal control, and
is widely applied in neuropsychology (cf. Hutton & Et-
tinger, 2006, for a review). Besides being a tool to assess
brain dysfunction, antisaccades are sensitive to various
cognitive components linked to working memory and
goal activation. It is therefore a good task for investi-
gating the cognitive component of social context.

Based on the previous literature on the influence of
social context on gaze direction in addition to the ob-
servation that sounds of social nature influenced an-
tisaccade performance (Strukelj et al., in press), we
predicted that our minimal manipulation of social
context—i.e., the number of participants simultane-
ously performing the task—would influence basic pa-
rameters of eye movement control as tested with the
antisaccade task. It is however more difficult to predict
the direction of the effects. A social facilitation, for in-
stance, would mean that participants would try to per-
form better in the presence of others, which would be
reflected in a lower antisaccade error rate and lower an-
tisaccade latencies. On the other hand, the social con-
text could require additional cognitive resources that
would have the opposite effect and lead to poorer an-
tisaccade performance. Since there are fundamental
differences between horizontal and vertical saccades
in many of their key features (Collewijn, Erkelens, &
Steinman, 1988b, 1988a), and since previous work has
shown that antisaccade metrics are sensitive to the po-
sition of the target, we ask participants to perform both
horizontal and vertical saccades, and report the results
separately (Dafoe, Armstrong, & Munoz, 2007; Bonnet
et al., 2013).

Method

Participants

A total of 70 native speakers of Swedish (47 female)
between 18 and 33 years of age took part in the experi-
ment. The participants were recruited through student
lists and advertisements at Lund University. All partic-
ipants had normal or corrected-to-normal vision. Due
to technical problems with the recording and record-
ing equipment, and to exclude participants with an in-
sufficient number of accurate trials (see Data analysis-
section), 14 participants were excluded from the re-
sults. This resulted in 56 (34 women) participants with
a mean age of 22.4 (SD = 3.36) years. The participants
were naive to the purpose of the experiment. The ex-
periments were carried out in accordance with the dec-
laration of Helsinki.
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Figure 1. The Digital Classroom, Lund University, equipped
with 25 RED-m eye trackers from SensoMotoric Instruments.

Apparatus

Eye movement data were recorded at 120 Hz using
RED-m remote video-based eye trackers from Senso-
Motoric Instruments (Teltow, Germany). The record-
ings took place in the Digital Classroom at the Lund
University Humanities Laboratory, Sweden. The class-
room, depicted in Figure 1, is equipped with 25 identi-
cal RED-m eye trackers. The distance from each par-
ticipants eyes to the stimulus monitor was approxi-
mately 650 mm, but varied somewhat for each par-
ticipant and over the course of the experiment due to
head movements. Stimuli were displayed on a Dell
P2210 22 in. widescreen LCD display at a resolution
of 1680 x 1050 pixels (475 x 300 mm, equivalent to ap-
proximately 43.2 x 28.1 degrees of visual angle) with a
screen refresh rate of 60 Hz. The eye tracker was con-
trolled by SMI iView RED-m (v. 3.2.20), while stimulus
presentation was handled by SMI Experiment Center
3.1

Stimuli

Stimuli were presented in white color on a mid-
gray background. For each trial, a fixation cross of
size 0.65 degrees was presented in the center of the
screen for a time Arjrandomly drawn from the interval
I € U[1500,2000] ms. Directly after it disappeared, a cir-
cular target (diameter 0.54 degrees) appeared 12.5 de-
grees either to the left, right, up, or down, where it re-
mained for another Ar, = 1000 ms, followed by a blank
screen present for A3 = 500 ms. Following Strukelj et al.
(in press), the current study consisted of 48 antisaccade
trials, with 12 trials at each of the four target locations.
The trial order was randomized. An example trial can
be seen in Figure 2.
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Aty € U[1500,2000] ms

Aty = 1000 ms

Aty = 500 ms
Figure 2. Time course of an antisaccade trial.

Procedure

The experiment started with a 5 point calibration fol-
lowed by a 4 point validation of the calibration accu-
racy. The average accuracy reported by Experiment
Center was below one degree for all participants. Dur-
ing a trial, participants were instructed to fixate the cen-
tral cross and then, as quickly and accurately as possi-
ble, perform a saccade in the opposite direction of the
target, i.e., an antisaccade. This instruction was given
orally to all participants during the introduction of the
experiment, as well as in writing on the participants’
screens directly before the task started.

Participants performed the task in groups of one to
seven people (see Table 1). Ideally, the number of par-
ticipants would be the same for each group size. In
practice, this ideal sampling is difficult to obtain since
some participants may not show up at all, or provide
insufficient data quality due to a variety of reasons
(see Nystrom, Andersson, Holmqvist, & van de Weijer,
2013, for examples).

When two or more participants were recorded, they
were never seated directly next to each other or such
that they could observe other participants’ screens.
They were aware of the fact that the other people in the
room performed the same task, but proceeded through
the experiment independently in the sense that each
trial did not start at exactly the same time for all partic-
ipants. Since the duration of the experiment was fixed,
the participants also did not finish at exactly the same
time. There was no explicit or implicit competition be-
tween participants.

Before and after the experiment was completed, the
participants were engaged in other tasks unrelated to
the experiment. They remained seated throughout all
the tasks. Even though the participants were encour-
aged to sit as still as possible in front of the eye tracker,
visual and auditory disturbances reflected a normal
classroom group setting, e.g., adjusting one’s position
in the chair, coughing, or asking for assistance from the
experimenter. Two experiment leaders were present in
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Table 1

Total number of participants for each group size. Note that
the number of participants is not always a multiple of the
group size. This is due to the exclusion of participants with
a poor data quality. The third column shows the number of
recording sessions for each group size.

Group size # participants # sessions
1 12 14
2 8 4
3 7 3
4 14 4
5 5 2
6 5 1
7 5 1

the room at the time of the recording to help people
with issues related to obtaining a proper seating posi-
tion, as well as an acceptable calibration.

Data analysis

Raw eye movement data were exported using
BeGaze 3.4. The data processing, statistical analyses,
and plots were conducted with Matlab R2015a (Natick,
Massachusetts) and R (R Core Team, 2015, v. 3.2.0). Sac-
cades were detected with the microsaccade algorithm
by Engbert and Kliegl (2003), using a minimum sac-
cade duration of four samples (33.3 ms) and a A =4,
which controls the threshold used to separate samples
with high velocity, i.e., the saccades, from those with
low velocity. Since microsaccades and saccades share
many dynamic properties, Engbert and Kliegl’s algo-
rithm also work well on larger, voluntary saccades.
Saccade latency was defined as the time from the ap-
pearance of the target until the onset of a saccade was
detected.

Following the standardized analysis protocol sug-
gested by Antoniades et al. (2013), each antisaccade
trial was classified as either a correct antisaccade, an in-
correct antisaccade, a non-response, or a mis-recording.
In the correct trials, the first saccade after trial onset
was launched within ©/4 rad of the direction opposite
the target. An incorrect antisaccade occurred when the
initial saccade was launched in any other direction than
the correct one. Non-responses occurred when no sac-
cade was detected during a trial. A trial was consid-
ered a mis-recording when any of the following criteria
was fulfilled: 1) the initial fixation location was more
than two degrees away from the central fixation cross
at the onset of a trial. 2) There were more than 50% lost
samples in the trial. In the RED-m data files, this means
that (x =0,y = 0)-coordinates were present. Besides the
non-responses, only trials with a saccade latency larger
than 50 ms, a saccade peak velocity less than 1000
deg/s, a saccade amplitude larger than one degree, and
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those that were not classified as mis-recordings, were
considered in the analysis. Horizontal and vertical an-
tisaccades were analyzed separately. Participants who
had fewer than five (21%) valid antisaccade trials in a
certain direction, for whatever reason, were excluded.

Results

We used conservative criteria to exclude any trials
where data were lost due to participant movement or
equipment issues. For horizontal saccades, these crite-
ria resulted in an average of 20% of trials being classed
as mis-recordings, a proportion which did not differ
significantly according to group size (r = 0.16, p = .25).
For vertical saccades this number changed to 21% (r =
0.32, p = .02). Of the remaining valid trials for horizon-
tal saccades, 61% (vertical saccades 56%) were correctly
performed antisaccades, while 28% (vertical saccades
34%) were incorrect saccades (normally towards the
target) and the remaining 11% (vertical saccades 10%)
were non-responses. Incorrect antisaccades and non-
responses were merged into a single class called anti-
saccade errors'. Excluding the mis-recordings, the pro-
portion of errors therefore equals one minus the pro-
portion of correctly performed antisaccades.

Figures 3 and 4 illustrate how antisaccade errors and
latency are affected by the group size for horizontal
(Figure 3) and vertical (Figure 4) saccades. The figures
in the left columns show the proportion of antisaccade
errors and the right figures latencies for correctly per-
formed antisaccades. Each data point represents one
participant and the lines illustrate least square fits of
the data.

Considering only the group size with a single par-
ticipant (N = 12), the proportion of errors is 32% for
horizontal saccades and 41% for vertical saccades. This
is slightly higher than what has previously been re-
ported for healthy participants; in their review on an-
tisaccades, Hutton and Ettinger (2006) refer to studies
that report error rates between 5 and 25%, but also em-
phasize that the results differ significantly across stud-
ies and laboratories. It should be noted that the antisac-
cades in this paper were performed with relatively few
trials, potentially explaining the slightly higher than
usual error rates. For the largest group sizes includ-
ing six or seven people the performance has dropped
significantly and is not better than chance, irrespective
of the target direction.

In the typical situation with only one participant, the
latency is just about 300 ms, and does not change no-
table due to the saccade direction. Latencies of similar
magnitude have been reported previously (e.g., Butler,
Zacks, & Henderson, 1999; Petrovsky et al., 2009). As
illustrated in Figures 3 and 4 (right), participants be-
ing recorded in larger groups produce slightly shorter

! Whether the non-responses were included or not did not
change the results.
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represents average results from one participant.

saccade latencies. Despite the relatively low number
of trials, typical results such as a higher latency for
correct (M = 302, SD = 39 ms) compared to incorrect
(M =257, SD =79 ms) trials could be replicated in the
single participant group using only horizontal saccades
(¢(11) = 2.28, p = 0.03, paired t-test) (Everling, Span-
tekow, Krappmann, & Flohr, 1998; Munoz & Everling,
2004; Jazbec, McClure, Hardin, Pine, & Ernst, 2005).
To quantify the above observations statistically, linear
models were fit to the data using group size to pre-
dict the proportion of errors as well as latencies. Sep-
arate models were fit depending on the direction of
the target. For horizontal saccades, the group size sig-
nificantly predicted the proportion of errors (B = 0.04,
t(54) = 3.88, p < 0.001, R?> = 0.20). The estimate B indi-
cates that for each additional participant that is present
during the recording, there is a 0.04 increase in the pro-
portion of errors. The group size has a smaller and
only marginally significant on vertical errors (f = 0.02,
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t(52) = 1.69, p = 0.09, R* = 0.03). To explicitly test
whether the saccade direction predicts the proportion
of errors, we ran an additional linear model includ-
ing both group size and saccade direction. This model
showed that there was an overall effect of both group
size (B =0.04, 1(106) = 3.80, p < 0.001) and saccade di-
rection (B = 0.11, 7(106) = 2.15, p = 0.03), but no sig-
nificant interaction between them (B = —0.02, 7(106) =
—1.46, p = 0.15), R = 0.20. With regards to latencies,
the effect of group size was larger but non-significant
for horizontal saccades (B = —0.003, t(54) = —.93, p =
0.36, R> = —0.002) compared to vertical saccades (B =
—0.002, #(52) = —0.66, p = 0.52, R* = —0.01). It should
be noted that a linear model is adequate only for rea-
sonably small group sizes; for larger group sizes, the
model would predict an unreasonably high error rate.
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Discussion

Although millions of antisaccades have been
recorded in labs around the world (Antoniades et
al., 2013), we do not know how such tasks vary with
social context. The results showed that, rather than
being a simple, repeatable, and stereotyped response,
antisaccade performance changes according to the
number of people simultaneously performing the
task in the same room. More people, i.e., a stronger
social context, leads to worse performance. There was
also some evidence that the magnitude of the change
depends on whether the saccades are performed in
the horizontal or the vertical direction, where the
latter direction is less sensitive to the size of the
group being tested. This has obvious implications
for those of us investigating attention and inhibition
in crowded settings such as a classroom or a busy
clinic. It also adds to previous research demonstrating
that the mere presence or implied presence of other
people—a minimal social context—can affect how
people distribute their attention (Richardson et al.,
2012; Tufft, Gobel, & Richardson, 2015).

Antisaccade performance depends on several fac-
tors such as age (Butler et al., 1999), mental workload
(Roberts, Hager, & Heron, 1994), training (Dyckman &
McDowell, 2005), and differences in task instructions
(Taylor & Hutton, 2009), as well as being disrupted in
certain patient groups (see overview by Hutton & Et-
tinger, 2006). The Digital Classroom aims to emulate an
environment that resembles a school classroom. This
allows for testing to be conducted in situations that
more closely resemble real life. Perhaps the most acces-
sible explanation for the findings in this paper would
be that the added presence of others affects the physical
environment in the classroom, such that participant-
induced disturbances draw attention away from the ex-
perimental task. The nature of such disturbances could
be both auditory (e.g., someone coughing or sighing)
and/or visual (e.g., head or hand movement). For in-
stance, it has been shown that distraction in terms of
auditory stimulation affect saccade latencies (Halliday
& Carpenter, 2010), and that certain types of sounds
produce different antisaccade performance compared
to conducting antisaccades in silence (Strukelj et al., in
press). Interestingly, in Strukelj et al., all sounds that in-
creased error rates involved sounds from a social con-
text, namely children playing, a crying baby, and bab-
ble noise. Such distraction may also account for the
rather high proportion of mis-recordings that was ob-
served.

However, while the results could be interpreted as
arising solely from noise disturbance in the physical en-
vironment, we believe this not to be the case. The room
was relatively silent during recording, and any distur-
bance would be much reduced compared to experi-
ments which have played disturbing sounds directly
to a participant (Halliday & Carpenter, 2010; Strukel;j et
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al., in press). Furthermore, visual disturbance was held
at a minimum, as all participants performed a task on
the computer both prior to the antisaccade task and af-
ter its completion. Thus, no participant moved away
from a computer during the recording of the task.

An alternative possibility is that the decreased anti-
saccade performance in larger groups is a more general
effect of the presence of others. There is a large litera-
ture on mere presence effects, most of which focuses on
improvements in performance with larger groups (so-
cial facilitation; see Guerin, 1986 for a review). In fact,
the presence of others tends to increase performance in
easy or well-practiced tasks but decrease performance
in complex or difficult tasks (Zajonc, 1965; Bond & Ti-
tus, 1983 ). To the extent that the antisaccade task is a
difficult one, therefore, our results fit with previous lit-
erature using non-eye movement dependent measures.
By this account, participants errors increased in the
presence of others because of an increase in arousal due
to social monitoring and awareness that they might
be evaluated by others (even though this was not the
case). Such effects have not previously been demon-
strated in an eye movement task.

It is important to note that performance differences
in the present experiment might have affected both er-
ror rate and saccade latency. There is some evidence
that complex tasks are performed slower, as well as
less accurately, in the presence of a group (Bond & Ti-
tus, 1983). This was not the case in the present study,
where latency showed only a marginal change in larger
groups (and one indicating that participants actually
got slightly quicker). The results may therefore re-
flect a speed-accuracy tradeoff which increases with
group size. While the non-significant decrease in la-
tency speaks against this explanation, it may be that the
effect has saturated. Several studies report antisaccade
latencies slightly above 300 ms for healthy participants
recorded individually (e.g., Butler et al., 1999; Petro-
vsky et al., 2009). Thus, it may be difficult to decrease
the latency even further irrespective of the type of task
or manipulation. The presence of additional people in
the room may have encouraged participants to try to
respond faster, leading to increased errors.

Previous research has observed increased errors in
the antisaccade task with distraction or cognitive load
(Halliday & Carpenter, 2010; Stuyven, Van der Goten,
Vandierendonck, Claeys, & Crevits, 2000), but the re-
ported effect of such manipulations on latency varies.
In a go/no-go task, Halliday and Carpenter (2010)
observed more low latency saccades, but no overall
change in average latency, with increased auditory dis-
traction. Stuyven et al. (2000), in contrast, found longer
average anti-saccade latencies with a concurrent dis-
traction task. Taylor and Hutton (2009) found that ask-
ing participants to react more quickly did reduce an-
tisaccade latencies, but had no knock-on effect on ac-
curacy. Thus, evidence of a speed-accuracy tradeoff
in antisaccades is mixed. Such a tradeoff might in-
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deed be encouraged by social facilitation, for example
when workers are being monitored (Brewer & Ridg-
way, 1998). It is important to note that, because par-
ticipants carried out further tasks following the anti-
saccade trials, finishing quickly did not provide a clear
communication to other group members.

Although participants were not tested in complete
synchrony, they knew that others were engaged in the
same task. In the experiments by Richardson et al.
(2012), the knowledge that someone else was looking
at the same image, and for the same reason, made par-
ticipants look more towards negatively-valenced items
in the display. One of the explanations proposed for
this finding is that participants in a group are trying
to align with other group members, a process which
amplifies a bias towards negative items. In the present
experiment, it is conceivable that this attempt at align-
ment interfered with the ability to inhibit a saccade to-
wards the target, which is a difficult task. This will be
important to test in further research by manipulating
the task and the coordination between group members.
For example, would we get different results if all group
members were performing a pro-saccade task, or if task
varied between group members?

The introduced social context may affect horizontal
and vertical antisaccades differently, and the effect on
performance was significant only when antisaccades
were in the horizontal direction. There are at least two
explanations to why this result was obtained. First,
one might argue that the additional social context was
horizontal in nature since the participants sat next to—
and not above or below—each other. To further probe
this spatial aspect of the social context, one could create
conditions using seating positions with people present
on both sides of a participant, only to the right, or only
to the left. Unfortunately, the positions of the partici-
pants in the room were not recorded in the current ex-
periment. However, no participants were ever seated
next to each other, and no participant saw other screens
apart from their own. Second, horizontal and verti-
cal saccades are considerably different in many of their
main descriptive features, e.g., peak velocity and accu-
racy, and may be generated by systems with different
properties (Collewijn et al., 1988b, 1988a). For instance,
vertical saccades are less accurate than horizontal sac-
cades (Collewijn et al., 1988b), and also show up-down
asymmetries in terms of e.g., peak velocity (Becker &
Jurgens, 1990). Horizontal and vertical saccades are
also represented differently in the superior colliculus
(SC) (Hall & Moschovakis, 2003; Van der Stigchel &
Theeuwes, 2008). It is possible that each subsystem
is affected differently by the manipulated social con-
text, and that the degree of social context modulates
the response. There is evidence from functional mag-
netic resonance imaging (fMRI), for instance, that the
activity in the SC was reduced in response to a threat
when holding hands with the spouse compared to an
anonymous experimenter (Coan, Schaefer, & David-
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son, 2006).

While one could speculate about why horizontal and
vertical saccades are affected differently by the social
context, the differences we observe are small and need
to be validated by future studies.

It should be noted that even the single group size
could be considered a social context since two opera-
tors were present during the recordings. Even though
operators are present during many ‘traditional’ eye-
tracking experiments, further experiments are required
to quantify the effect of their presence.

As experimental hardware such as eye-tracking
equipment becomes cheaper and more widely avail-
able, there will be increasing opportunities for testing
larger groups. While this offers advantages in terms of
time and effort, it may also give us new avenues for
investigating the role of social context. These inves-
tigations have the potential to reveal a lot about even
simple cognitive tasks. However, while a facility with
multiple eye trackers offers the possibility to increase
the throughput of participants, it also calls for a criti-
cal view of the methods and results, as the results may
vary as a function of the number of participants being
recorded.

There are several unexplored aspects of how the
presence of others affects people’s basic eye movement
control and gaze behavior in a multi-eye-tracker setup.
Future work includes quantifying the relative contribu-
tion of bottom-up factors originating from changes in
the physical environment and top-down factors origi-
nating from participants knowledge that other people
are present and are performing the same or other tasks.
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