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14 * End with reasoned and justifiable commentary on the importance of your findings

« Briefly mention again why the problem is important (as stated in the Introduction
section)

15 o What larger issues might hinge on your findings?
o What propositions are confirmed or disconfirmed by extrapolation of your findings
5 to such overarching issues?

* o What are theoretical, clinical or practical significances of your outcomes and what is
the basis for these interpretations?
o What problems remain unresolved or arise due to your findings?

* Responses to these questions are the core of the contribution of your study and justify
why readers should care
18 o Readers should receive clear, unambiguous and direct answers to these questions
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Figure 3. Latency to fixate target. Latency to target (mean time
from stimulus display to first target fixation) on comect trials.
“Significant at p<.05. **Significant at p<.01.

doi10.1371/journal pone.0093914.9003

fixated before first fixating angry targets (275) than angry
distractors were fixated before first fixating happy targets (3.46; ¢
(27)=251, p=.018, d=053). Similarly, within the constant
distractor paradigm, fewer neutral distractors were fixated before
first fixating angry targets (2.66) than before first fixating happy
targets (2.92; ¢(32)= 2.07, p=.047, d= 0.35). These results suggest
that the target orienting hypothesis s supported in the current task
across both scarch paradigms (sce Figure 4).

The repeated measures ANOVA for distractor procesding
revealed no  significant main cffect of target type (F (I,
27)=133, p=.259, 1,’=.05), no significant_main cffect of
distractor type (F (1, 27)=2.15, p=.154, 1,°=.07), and no
significant interaction befween target type and distractor type (F
(1,27)=0.02, p=.885, 1, =.00). Follow-up comparisons directly
examining the search asymmetry paradigm also indicated no
significant difference between the processing efficiency of angry
distractors with happy targets (252 ms) and of happy distractors
with angry targets (257 ms; ¢ (27)=0.51, p= 615, d=0.10)
Moreover, within the constant distractor paradigm, there was no
significant difference between the processing efficiency of neutral

Discussion

The current study used eye tracking to directly assess the
perceptual processes underlying performance on a face in the
crowd task. Consistent with our behavioral data replicating the
face in the crowd effect, participants registered their first visual
fixation more quickly on angry targets than on happy targets. Eye
tracking analyses were then used to evaluate two possble
perceptual explanations of the effect: (1) the “target orienting”
hypothesis (ie., angry targets orient attention more quickly than
do nonthreatening targets) and (2) the “distractor processing”
hypothesis (ic., nonthreatening distractors paired with an angry
target are processed more efficiendy than vice versa, leading to
quicker detection of angry targets). Results revealed much stronger
support for the target orienting hypothesis. Across both the search
asymmetry and the constant distractor paradigms, fewer distrac-
tors were fixated before the first fixation on angry targets relative
to happy targets. Eye tracking revealed no support for the
distractor processing hypothesis, as no difference was found
between the duration of fixation ime on happy and angry
distractors viewed before emotional targets. Furthermore, there
were no accuracy or RT differences for trials of neutral targets
paired with cither angry or happy distractors. Taken together,
these results indicate that angry target faces on the Face in the
Crowd task initially attract or orient visual attention but do not
disproportionately hold or “capture attention in the traditional
sense. If that were the case, longer fixations on angry distractors
would have been evident.

Our findings of greater support for the target orienting
hypothesis are consistent with studies showing that negative affect
faces can increase preatientive guidance more so than can positive
affect faces [20). Angry faces may be ascribed enhanced
environmental salience and, thus, disproportionately ~attract
attention [2] [6]. Support for the target orienting hypothesis
persisted across both the search asymmetry paradigm and the
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constant distractor paradigm, suggesting that the salience of angry
targets was unaffected by the makeup of the crowd.

The lack of support for the distractor processing hypothesis is
inconsistent with prior studies showing that happy faces are
identified more quickly and accurately than are angry faces, when
presented individually [22] [23] [24], and with those demonstrat-
ing delayed visual disengagement from angry faces relative to
happy and neutral faces [23]. The apparent discrepancies between
our findings and these studies are likely driven by differences in the
processing of emotional stimuli that are individually presented
compared o collectively presented. In this way, the findings
reported here may reflect not only atiention-orienting to angry
faces but ako unique perceptual processes involved in  the
simultancous assesment of multiple salient stimuli [34] [35)

Although support for the target orienting hypothesis and lack of
support for the distractor processing hypothesis extended across
both the scarch asymmetry and constant distractor paradigms, in
some respects the constant distractor paradigm produced less
robust results. In neutral crowds, angry targets were identified
cantly more quickly than were happy targets, but they were
not identified more accurately, nor were they fixated first more
rapidly (though both effects were in the dircction that favored
angry targets). These results align with prior rescarch demonstrat-
ing that the face in the crowd effect is more pronounced when
emotional distractors are used relative to when neutral distractors
are wsed [7]. Although some have argued that weaker resuls in the
constant distractor paradigm undermine the validity of the face in
the crowd effect [7], an alternative explanation posits that neutral
distractors are not the perfect perceptual intermediate between
happy and angry faces and thus could enhance search efficiency
for targets that, depending on the particular study, are more
perceptually different from neutral distractors [1]. Further, finding
an effect for RT but not for latency on the constant distractor
paradigm raises the possibility that the presence of an all neutral
crowd may enable participants to detect a discrepant emotional
target peripherally (ie., without registering a fixation on the

taroefl RT and latency effects were more similar in the search

icrosoft Internet Explorer

targets to orient attention to the same degree as angry targets
Tndeed, accuracy and RT for neutral targets did not differ between
angry and happy distractors, suggesting that each type of
emotional distractor produces similar cffects on target detection.
The present study also provides further evidence that the face in
the crowd effect likely reflects a real-world phenomenon. The Face
in the Growd task [3] used here produced results with veridical
faces and a true crowd of multiple identities that are consistent
with studies using dynamic stimuli [12] and those using well-
controlled but less ecologically valid schematic stimuli [2] [6). Tt
should be noted, however, that several other studies using real
faces have not detected an advantage for threatening faces [7] [8]
[9] [10). This discrepancy in results might arise from an emphasis
in prior studies on maximizing perceptual similarity between cach
face by using the ame identity in the crowd, cropping out salient
features (¢.g., the cars and hair), and/or manipulating the amount
of teeth displayed on cach face. Though such manipulation allows
researchers to control for perceptual differences between facial
expressions that may contribute to search advantages in these
tasks, doing so may also result in homogeneous distractors that do
not fully reflect a naturalistic crowd. Considering that emotionally
expressive variations and low-level perceptual differences naturally
occur between individuals and that the face in the crowd effect is
rooted in evolutionary theory [1], stimuli with natural perceptual
differences between faces may be important for future rescarch.
Though the current study provides valuable insight into the
perceptual processes underlying the face in the crowd effect, some
limitations should be noted when interpreting these findings. First,
t0 accommodate the demands of eye tracking analyses, the current
study included fewer trials than did previous work that used the
same task [3] and therefore may have had reduced power to detect
behavioral effects. For example, unkike Pinkham and colleagues
[3], we did not find an interaction between target type and
distractor type for accuracy, suggesting no difference between the
accurate detection of angry faces in the presence of happy versu:
neutral distractors. The failure to replicate this specific interaction,
however. was 110t renresentative of renlication generallv: despite
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targeq. RT and latency effects were more similar in the search
asymmetry paradigm, where peripheral detection may be less
advantageous given that here both the crowd and the target depict
emotional valence, making detection of difference more difficult.
Tmportandy, however, we not only found that angry targets
were identified more quickly than were happy targets in neutral
crowds, but we also found that fewer neutral distractors were
fixated in trials with angry targets relative to those with happy
targets. Thus, because the current findings support the target
orienting hypothesis even within neutral crowds, the face in the
crowd effect cannot solely be driven by the cffects of emotional
distractors, which has been the main concem with search
asymmetry designs [5] [6]. Additionally, higher accuracy rates
and faster RTs in the constant distractor paradigm relative to the
search asymmetry paradigm align with the very few studies that
have implemented both [3]. Emotional targets may be found more
quickly in neutral crowds than in emotional crowds because of the
lack of affect and/or markedly salient perceptual features (c.g.,
displayed teeth) in neutral distractors. These features may have
rendered them less salient than emotional distractors, resulting in
‘more efficient search in the constant distractor paradigm. Such an
explanation is ako consistent with the finding that, overall,
emotional distractors slowed target detection more so than neutral
distractors. Although the effect was apparent for both types of
emotional distractors, it was significantly larger for angry
compared to happy distractors. This finding, however, is likely
not indicative of a disproportionate distractor effect of angry faces
in the search asymmetry paradigm, but rather a failure for happy

PLOS ONE | www:plosone.org

however, was not representative of replication generally: despite
fewer trials, almost all behavioral effects that Pinkham and
colleagues [3] found were ako found in the present study,
demonstrating that this task reliably elicits a search advantage for
angry targets

Second, although the emotional categories were matched on
three primary low level perceptual properties, color, form and
Iuminance [32), other perceptual elements (e.g., spatial frequency)
‘may have differed. Demonstration of an ecologically valid face in
the crowd effect requires the wse of real facial stimuli and
heterogeneous crowds, but_this approach may sacrifice some
control relative to the use of schematic faces. Future studies may
therefore seck to specify the perceptual characteristics of real-
world angry faces that support the face in the crowd effect. Rather
than invalidating the effect, determination of these differences may
illuminate the mechanisms by which angry faces orient attention.
The intensity of expression was also not systematically controlled.
Considering that the angry expressions used here (i.c., anger with
teeth displayed) are less frequently encountered in common social
interaction than are happy and neutral faces, future work should
examine how emotional intensity and familiarity might affect
results [36].

‘Third, despite relaively high levels of accuracy on the task as a
whole (ie. 73%), accuracy on the “happy targets in angry crowds”
condition was at chance level, likely reflecting a difficulty for
efficiently navigating angry crowds to detect another emotional
category within the 2000 ms exposure time. Indeed, latency
analyses demonstrate that targets were not fixated on nearly a

April 2014 | Volume 9 | Issue 4 | e93914
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in the search asymmetry paradigm, but rather a failure for happy
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third of trials in this condition, and participants were 50% more
likely to sclect an incorrect “same” response than a comrect
“different” response when the target was never fixated. Thus, low
accuracy rates on this condition may have been driven by
participants adopting a “conservative criterion” when a target was
not located, leading to a disproportionate mumber of “same”
responses. Importantly, however, the primary analyses focusing on
RT and eye tracking were constrained to correct trials to lessen the.
importance of accuracy rates. A post-hoc test on this condition
demonstrated that RT for accurate trials (1763 ms) was signifi-
cantly faster than RT for incorrect trials (1884 ms), ¢ (31)=2.05,
=049, d= 24, confirming that chance level accuracy on this
condition did not indicate indiscriminpte responding or invalid RT
data,

Tn closing, our results indicate that the face in the crowd effect
ited by the task used here is driven by the specific perceptual
pattern of angry faces disproportionately orienting visual attention
relative to other facial expressions. In contrast, we found no
support for the hypothesis that the effect is driven by more efficient
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Eye Tracking the Face in the Crowd Task

processing of distractor faces when angry faces are the target
Thus, these findings suggest that the advantage for detecting angry
faces within the Face in the Crowd task [3] is Bkely to reflect
enhanced salience of threatening stimuli and provides further
support that this task is an ccologically valid and sensitive measure
for eliciting the face in the crowd effect.
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* . o Use your statistics to help inform your rationale for your speculation,
s »>e.g., if you had low variability (as indicated by your SDs) but only a trending

e toward a significant difference, then it is likely due to a small sample size; if
your variability was large, then this was likely not due to the small sample
size but could be due to the limitations of the room...or perhaps your
prediction was simply not likely afterall (which is okay)
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Results section
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: Remember how Means don't mean much in and of themselves, since there are multiple possibilities for a mean to be as such...
~__The SD tells us more about how the value of the mean is what it is. he
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