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Abstract

The Anger Superiority Effect refers to an individual's tendency to avoid an angry
face after locating it in a crowd situation. Previous literature has used different
methodologies, consisting of cartoon like facial images [9] and real life photographs [20]
to look at this effect. The aim of the current study was to also look at the Anger Superiority
Effect but in a different way to the past research. Researchers aim to use the method of
eye tracking [20] to try and provide a new line of evidence towards Anger Superiority.
20 participants (7 male and 13 female) from the area of Newcastle-upon-Tyne were
asked to complete a simple emotive face memory task whilst having their eye movements
tracked. Researchers wanted to find out if participants avoided angry faces after locating
them, and also if there were any areas of the angry faces themselves that were of
particular interest. Results demonstrated that participants did not avoid the angry face
after focusing on it, contradicting the previous literature. It was also demonstrated that
angry faces were fixated less quickly than other emotions, again not supporting past
literature. All results were discussed in relation to the past Anger Superiority studies and
improvements in relation to future research were suggested.

Keywords: Angry face; Anger superiority effect; Eye tracking; Facial features.

Introduction

Anger Superiority refers to an individual's tendency to detect angry emotive faces
more efficiently than any other emotive face, such as happy or sad ones. An angry face
can be defined as one which expresses the emotion of anger. The face will have a 'v' like
structure of the eyebrows and eyes, and the mouth will be closed. A happy face, however,
contrasts this with a smile presented on the mouth and an arch shaped raised eyebrow.
A neutral face is one which has no emotive expression.

Hansen and Hansen (1988) first reported Anger Superiority and focussed upon the
situation of a crowd for their research [10]. Researchers conducted three small
experiments of which they aimed to look at the proposed ‘pop out’ effect of threatening
faces. Inthis case, the angry faces were seen as the threatening ones. For each experiment,
participants were presented with a crowd like image consisting of nine faces. Participants
were then asked if a discrepant face, an angry face, had been presented in the image (for
example, an angry face amongst a happy crowd). For fifty percent of the trials, a
discrepant face had been present whereas in the other fifty percent, there was no
discrepant face. As there were three different experiments, one small aspect of each
experiment had been manipulated. In experiment one, participants were shown arrays
consisting of nine different faces. In experiment two, participants were shown arrays
consisting of nine identical faces. In experiment three, the size of the crowd were
changed. For this experiment, participants had to look at crowds of both four and nine
faces so that the existence of the ‘face in the crowd’ effect could be tested with the
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presence of angry faces. Results from all three experiments
gave support for both the ‘pop-out’ effect and the anger
superiority effect. All three experiments demonstrated that
participants were able to identify the angry discrepant face
more easily than if the discrepant face was a happy or a
neutral emotion. The size of the crowds (either four or nine
faces) also demonstrated a difference. When being presented
with a crowd consisting of only four faces, participants took
less time to locate the discrepant face. This indicated that
participants were using a serial search technique and when
the discrepant face was found, participants would not go
back to check the crowd again before answering yes or no to
the researcher. The size of the crowd was only being used to
show support for the anger superior effect, and although a
difference in detection times were recorded, results for this
difference were not discussed in detail. Researchers only
wanted to see if any pop out effects were present and not any
specific differences between the effects and detection times.

Similarly to Hansen and Hansen (1988), Fox, Lester, Russo,
Bowles, Pichler and Dutton (2000) also investigated how angry
faces can be detected more easily [10]. Researchers highlighted
Hansen and Hansen (1988) as a very important piece of
literature because it gave reasons to believe that face
processing was automatic, and highlighted the importance of
pre-attentive processing [10]. This is where people will
automatically accumulate information from the environment
(or other distracters on the computer screen) to help make
decisions, in this case the detection of an angry face. Fox et al.
(2000) also gave indications of inconsistent results in
background research relating to Hansen and Hansen (1988)
[9, 10]. Researchers found a study conducted by Nothdurft
(1993) who also looked at whether angry faces ‘pop out’ from
other emotive faces [16]. Nothdurft (1993) looked at cartoon-
like schematic faces and found that there was no bias for
angry faces in the search tasks [16]. This does not replicate
findings from Hansen and Hansen (1988) and questions
surrounding the presentation of an anger superiority effect
(and anger pop out) still remain [10].

These inconsistent results were all related to the search
slopes of the faces and the reaction times of any visual search
tasks (all created in different ways for each study), making it
difficult to compare each investigation. Therefore, Fox et al.
(2000) decided to create their own methodology to investigate
the face in the crowd effect and conducted four smaller
experiments to investigate this [9]. Reaction times were
recorded in all four experiments and participants had to
simply decide if all faces presented were the same or different
(this would allow researchers to find if participants had found
the angry face displayed.). Experiment one was designed to
simply replicate the face in the crowd effect by using four
faces placed in a circular pattern. Experiment two had the
same aims as experiment one, however, the presentation
times of the faces were 800ms instead of 300ms. Experiment
three looked at the different orientations of faces (for example,
inverted faces) and experiment four focussed on the curvatures
on the faces (the upward curve on a happy face and the
downward curve on the angry or sad face). Results from the

investigation provided evidence for the face in the crowd
effect and demonstrated that participants detected the angry
face quicker than any other emotive face.

Similar to Fox et al. (2000), Tipples, Atkinson and Young
(2002) looked at angry faces and highlighted the importance
of facial features such as an eyebrow frown [9, 27, 28].
Researchers conducted several mini experiments where
participants had to view arrays of both faces and objects
containing an eyebrow shape, and then had to decide if all
faces or objects were the same. These arrays consisted of nine
faces or objects which resembled a crowd situation. The
shapes and faces contained 'v' shape eyebrows as in an angry
face and then ‘A’ shaped eyebrows as in surprised or happy
faces. This experiment, unlike the past research, focussed on
schematic faces (simple line drawings displaying emotions).
These faces mean that outside influences such as hair and
background images could not influence participants’ results
in any way, but can in theory lack ecological validity. The
results form Tipples, Atkinson and Young (2002) were in line
with previous literature and demonstrated that participants
detected the angry faces, especially with the 'v' shaped
eyebrows more efficiently than the other objects or faces [27,
28]. Researchers highlighted that this 'v' shaped eyebrow was
a very important feature to look at when being concerned
with the detection of angry faces and noted that it was difficult
for participants to detect the angry face when eyebrows were
removed. However, despite supporting theories such as the
Anger Superiority effect, this study can be questioned about
its ecological validity. In real life the majority of individuals
would not be seen without eyebrows, therefore this study
cannot reflect a real life situation and can only provide
researchers with a brief overview of the important features in
the human face. This can also be said for research conducted
by Fox and Damjanovic (2006) who investigated the
importance of eyes and the mouth upon a threat superiority
effect. Results of the current study were then replicated by
Aviezer et al. (2008) who supported ideas that the ‘v’ shape of
an angry face is a very important feature in anger avoidance
strategies [4]. Aviezer et al. (2008), however, used real life
images of faces attached to congruent (or incongruent)
bodies to note whether participants could still identify the
angry face [4]. Results did show support for an anger bias, and
researchers concluded that people will still read information
from the face even when surrounding information (like body
gestures) are present. The research discussed above
highlighted the importance of two facial regions, the mouth
and the eyes. After focussing upon the avoidance of angry
faces, current researchers aim to answer a second research
question by looking at the eye movements related to the
mouth and eyes of the angry faces. Current researchers will
guestion whether people spend more time looking at the eye
or mouth region for the angry faces.

Horstmann and Bauland (2006) took note of the lack of
ecological validity of previous studies, therefore conducted
experiments using real life faces taken from Young, Perrett,
Calder, Sprengelmeyer, and Ekman (2002) [11, 28]. Similar to
previous studies, the current study carried out four smaller
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experiments which had slightly different aims. Experiment one
looked at a happy and angry face as a whole. Experiment two
was similar to experiment one, however the model was a
woman instead of a man and the emotive expressions
appeared more prominent to participants. Experiments 3a
and 3b simply looked at a salient facial feature. This was the
mouth. Finally, experiment 4a and 4b focussed upon the
orientation of the faces and participants viewed inverted faces
instead of upright faces. Participants were shown a variety of
array sizes, consisting of 1 face, 6 faces or 12 faces of which
they had to try and identify a target face and ideally ignore
the distracter faces. This was similar to the previous studies
discussed above. The results of Horstmann and Bauland
(2006) were in line with Fox et al. (2000) and Tipples, Atkinson
and Young (2002) who also noted that participants could
detect the angry face more efficiently [9, 11, 27, 28]. The
current study, however, discussed results in relation to the
threat detector hypothesis [2] and not the Anger Superiority
Effect which states that people can detect a threatening face
more efficiently that other stimuli with the idea of them
avoiding the face to stay away from any danger. Tipples,
Atkinson and Young (2002) had also highlighted the eye area
as an important feature in the face, however, there has been
limited research focussing on both the eye and mouth areas,
therefore a discrepancy still remains about the importance of
each area of the face [28].

Ackerman, Shapiro, Neuuberg, Kenrick, Becker, Griskevicius,
Maner and Schaller (2006) gave evidence towards anger
avoidance theories but also proposed the theory that anger
avoidance has an out-group heterogeneity bias [1]. This means
that people may identify angry faces more efficiently if they are
presented as a ‘rival’ group or even if the images were being
presented as a different ethnic group. Researchers used a
methodology that was slightly different to the previous
literature detailed above. Participants had to watch a slideshow
presentation which contained emotive faces and distracter
faces, and then after watching a five minute distracter film clip,
participants had to decide if they had seen (or not seen)
individual faces that were then presented in succession to each
other. Results from this literature demonstrated that once
again, participants were able to identify the angry face quicker
than a non-angry face. The literature aimed to look at different
ethnic groups and highlighted an out group bias where white
participants were able to identify black angry faces the quickest.
This study can only be used for support for the anger superiority
effect and cannot be used to shape the methodology of the
current investigation. The reason behind this is that Ackerman
et al [1]. (2006) had a completely different methodology to the
previous studies; therefore the results of the current study
cannot be compared based on methodological issues. Despite
this, Ackerman et al [1]. (2006) still gave support for the anger
superiority effect and were able to highlight the importance of
ethnic groups in their research.

Both Mather and Knight (2006) and Ashwin, Wheelwright
and Baron-Cohen (2006) used different samples to investigate
the anger superiority effect [3, 15]. Mather and Knight (2006)
used a series of nine schematic faces to look at anger

superiority in older adults [15]. As with Fox et al. (2000) and
Tipples, Atkinson and Young (2002), Mather and Knight (2006)
used grids of nine faces involving one discrepant face [9, 15,
27, 28]. Participants were asked if all nine faces looked the
same, and similar to previous studies [11], reaction times were
recorded. Mather and Knight (2006) gave support for anger
superiority and demonstrated that this effect does not decline
with age as previous literature may have suggested [18].
Ashwin, Wheelwright and Baron-Cohen (2006) on the other
hand, looked at anger superiority in Asperger Syndrome [3,
11, 15]. Researchers used a face in the crowd methodology
and demonstrated that the individuals, who had been
diagnosed with Asperger Syndrome, could also detect angry
faces more efficiently, even if it was not as quick as the control
group. Ashwin, Wheelwright and Baron-Cohen (2006)
conducted four smaller experiments of which the types of
distracters were manipulated during each experiment (ranging
from all neutral distracters to no neutral distracters) [3].
Researchers concluded that the slightly slower reaction times
of the individuals with Asperger Syndrome could suggest
different face processing styles of people with this syndrome.
However, the current research will not be focussing on
individuals with Asperger Syndrome, therefore Ashwin,
Wheelwright and Baron-Cohen (2006) can simply be quoted
for supplying more evidence towards the quicker detection of
angry faces (using the face in the crowd effect) [3].

Lipp, Price and Tellegen (2009) looked at the detection of
angry, sad and happy faces and found a bias for the detection
of the angry faces [12]. Participants took part in three smaller
experiments which used both schematic faces and real life
photographs. Participants had to view matrices consisting of
nine faces and had to decide if all nine faces were the same,
as in previous literature. In these matrices, there was one face
which was different to the others in half of the trials. The trials
consisted of happy, sad, neutral and angry faces and each
‘different’ face was presented in matrices of the other three
emotive faces, for example, an angry face would be presented
with nine happy faces, nine neutral faces and then nine sad
faces. Participants were found to respond quicker if the
‘different’ face was an angry one, therefore giving support for
the anger superiority effect and anger bias theories.

Pinkham, Griffin, Baron, Sasson and Gur (2010) is one of
the most recent studies to investigate anger superiority using
a face in the crowd method. Twenty six undergraduate
students took part in the study and were presented with a
series of arrays consisting of nine faces. Out of the nine faces,
there was again one discrepant face presented, for example,
an angry face amongst a neutral crowd of faces. Pinkham et
al. (2010) has reviewed the past literature (mostly discussed
above) and had created their methodology based upon the
fact that the past literature had lacked ecological validity with
using schematic faces [20]. Researchers, therefore, decided to
use real life faces, all with hair and ears still presented with the
face. For the purposes of the investigation, participants were
informed that this was a simple memory task and had to
decide if all nine faces displayed (in each array) were the same
or different. Reaction times were recorded. Pinkham et al.
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(2010) was the first study of its kind to use a visual search task
that had high ecological validity [20]. It was also the first to
use faces (and distracter faces) that were not identical to each
other, therefore increasing the validity of the task. As a
direction for future research, Pinkham et al. (2010) suggested
that an eye tracking method could be used to help supply
support for the anger superiority effect and the possible
avoidance of angry faces [20]. The current researchers
therefore decided to investigate the anger superiority effect
using the method of eye tracking. This is because eye tracking
has never been used in this situation before.

The research conducted by Pinkham et al. (2010) was the
last study of this nature to focus specifically on anger
superiority and the avoidance of angry faces using the face in
the crowd technique in adults [20]. Since then research has
focussed upon an anger bias [24] but did not quote the
relevant anger superiority literature, therefore the current
study will not focus upon this piece of research.

One further study, which followed the research conducted
by Pinkham et al. (2010), was Rosset, Santos, Fonseca, Rondan,
Poinso and Deruelle (2011) [20, 23]. Researchers quoted
Pinkham et al. (2010) in their work and used a similar
methodology consisting of arrays of faces [20]. The main
difference of the research was that Rosset et al. (2011) had
used children instead of adults, therefore had a clear rationale
for using cartoon like faces instead of real life adult faces in
their research [23]. Results did give support for the anger
superiority effect; however, because previous research had
lacked data with children, the present research [23] could not
be fully compared to previous research like Fox et al. (2000)
[9]. Despite this problem, the study still gave evidence that
even in a clinical population, anger avoidance and anger
superiority effects can occur from a very young age.

The question still remains, however, as to why past
researchers have focussed upon angry faces in their
experiments and not on other emotions such as surprise. One
main reason looks at the fact that individuals have a bias
towards the detection of angry faces because these faces can
be seen as a threat in different aversive situations [17]. Ohman
and Mineka proposed the idea of preparedness in relation to
negative stimuli, such as angry and fearful faces. When an
individual detect this negative stimuli, they can then prepare
themselves to be removed from the situation and avoid the
aversive stimuli. In the case of the current investigation,
participants would theoretically avoid the angry faces within
the crowd situation. Both Fox et al (2000) and Tipples, Atkinson
and Young (2002) have used the work from Ohman as an
explanation of why people have detected the angry face more
efficiently in a crowd situation, therefore the current study will
do the same [9, 17, 27].

Ohman and Soares (1993) suggested that humans are
hardwired for threat; therefore have involuntary controls over
the fact that they can then avoid the threatening stimuli.
Unconscious mechanisms in the brain allow individuals to
rapidly detect threatening stimuli, therefore meaning that in
an ideal situation, the individual would not become involved

with the threatening situation. For the current study, in the
case of angry faces, participants would have no control over
avoiding the angry face.

Research conducted by Ekman (1992) highlighted the
importance of the five basic emotions that individuals could
detect [7]. These five basic were happiness, sadness, anger,
fear, disgust and surprise. Ekman's work highlighted the
emotion of anger as being an emotion that was most popular
and a one that could be studied in detail [7]. The past literature,
as detailed above, uses Ekman as a reference when discussing
relations to angry faces, therefore the current study will use
Ekman's work and images to investigate the angry faces [7].

After reviewing the past literature, current researchers
have created a clear rationale for their study.

The aim of this investigation is also to look at the anger
superiority effect and to look at the eye movements in relation
to the angry faces themselves. An eye tracking method is an
appropriate method to use as this can give definitive regions
as to where a participant is looking. Eye tracking has
successfully been used within working memory investigations
[26] and also to look at the perception of negative and positive
faces [6], however there is a lack of study upon specifically
angry faces.

Current researchers aim to use the future direction
suggested by Pinkham et al. (2010) who gave the idea of the
use of eye tracking as a different method of looking at the
anger superiority effect [20]. Eye tracking is a method that has
never been used in the area of anger superiority; therefore
researchers decided that this was an opening for further
investigations. After reviewing past literature, the current
researchers aim to create a methodology (a programme
consisting of facial images) that is similar to those of the past
literature, in particular, Fox et al. (2000) and Pinkham et al.
(2010) [9, 20]. Fox et al. (2000) used arrays consisting of faces
displayed in a circular pattern and Pinkham et al. (2010) used
arrays displayed in a square shape, therefore the current study
will also use these types of arrays [9, 20]. Pinkham et al. (2010)
was one of the most recent pieces of research to highlight the
importance of using real life faces in this type of work to
increase ecological validity therefore the current researchers
will use real life faces and not cartoon-like schematic faces
that have previously been discussed [20]. Researchers have
chosen to use an eye tracking method so that each individual's
eye movements can be looked at and analysed in relation to
the arrays being displayed on the screen. This is a simple
method that can highlight whether an anger superiority effect
is present. Researchers have created two research questions
for the purposes of this investigation. 1) Angry faces capture
attention but do they hold it?, and 2) For the angry faces, do
people spend more time looking at the eye region or the
mouth region?

To help answer these research questions, four hypotheses
have been proposed and results will be analysed in relation to
these hypotheses. They are as follows:

1. Participants will tend to fixate on the angry face first
(i.e. anger pop-out).
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2. After fixating on the angry face, participants will tend
to direct attention to the non-angry faces, and spend
more time on the opposite side of the array as the
angry face.

3. Participants will spend more time looking at the eye
region compared to the mouth region on the angry faces.

4. On the memory task, participants will have better
memory performance for the angry face compared to
other emotions.

Method
Design

A repeated measures design was used and there was only
one condition. This condition contained four faces (one happy,
one angry and six ‘other’ emotive faces). The independent
variable therefore was the emotion type and this had three
levels consisting of happy, angry and other. The dependent
variables were: 1) The first saccade from each participant (eye
movement from the central fixation cross to a face), 2) The
section of the screen that participants focussed on (e.g. face 1,
2, 3 or 4) and 3) The scores on the memory task itself.

Participants

20 participants were used for the purposes of this
investigation. There were 7 males and 13females recruited
from the area of Newcastle-upon-Tyne. Participants had
normal (or corrected normal) vision and because the testing
phase involved eye tracking, participants must not have been
sensitive to infra-red light.

Materials

An Eyelink 1000 eye tracker was used to track the eye
movements of participants. This equipment was used to
record the fixation times and dwell times of participants eye
movements in relation to the emotive faces presented. The
eye tracking equipment allowed the researcher to calibrate
and then validate participant’'s eye movements, to the precise
millimetre. Please see www.sr-support.com for the technical
details of the eye tracking equipment. To create the face
programme, the SR Research Experiment Builder was used
and triggered so that eye movements could be tracked on the
appropriate experimental trials.

Images taken from Young, Perrett, Calder, Sprengelmeyer,
and Ekman (2002) and The Nottingham Face Database were
used to help create the arrays of the four faces in each trial
[28]. These images were displayed in a square pattern, similar
to those of Fox et al. (2000) and Pinkham et al. (2010) [9, 20].
In each trial there were four emotive faces (angry, happy, and
two neutral faces) with a happy face being presented in the
opposite corner to every angry face.

Procedure

Participants were given the participant information sheet
to read and if they were still happy to take part in testing, a

consent form was then signed. Participants were placed into
the eye-tracking machine (resting their chin on the chin rest)
and the participants’ eye position was calibrated. The
participant was asked if they were comfortable enough to
carry on with testing. If the participant said yes then the
testing phase began. The participant was asked to look at 3
practice trials before a series of 60 trial arrays (images
consisting of four facial expressions on one screen at a time).
Before each trial appeared, a fixation cross was displayed for
2000ms so that participants’ eye movements could be directed
back to the centre of the screen. Each trial (encoding image)
was shown for a total of 5000ms seconds. After each image
was presented, a single face (response image) was then
presented and participants were asked ‘Was this face displayed
in this position in the image/trial just shown?'. Participants
had to press ‘the green button'on the computer keyboard if
they wanted to answer yes to the question and 'the red
button’ on the computer keyboard to answer no to the
question. At the end of the testing phase, participants were
fully debriefed, told the real aims of the investigation and
were reminded of their right to withdraw up until the point of
analysing the results. Please see Figure 1 for an example of
one experimental trial.

Fixation Cross

+ Encoding

Phase
2000ms \
efa i
fa 3]
Gpl |\
5000ms &

Figure 1. Example of one trial on the face memory task

Results

Eye tracking data viewer software was used to look at the
data before it was transferred into a readable Microsoft Excel
file for the creation of pivot tables.

Five one way repeated measures ANOVA’'s were then
used to analyse the data for the Mean Total Dwell Times; the
Mean First Fixation Times; the Score on the Face Memory
Task; Reaction Times for Each Emotion, and Mouth and Eye
Region Comparisons.

Mean total dwell time

Dwell time refers to the amount of time a participant
fixates upon a certain point during the task. In this case, it
refers to the amount of time that was spent looking at a
certain emotive face.
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The total dwell times showed an effect of emotion F(2,38)
= 122.166, p <.001. Participants spent more time looking at
the angry faces (763ms v 499ms) compared to the other faces,
t(19) = 14.917, p < .001. Participants also spent more time
looking at the angry faces (763ms v 723ms) compared to the
happy faces alone, t(19) = 2.261, p<.001 (see Table 1, below,
for graphical representation).

This did not give support for hypothesis 2 and instead
suggested that participants did not direct attention away
from the angry face after locating it. Participants therefore,
spent more time looking at the angry face during the
experiment.

Table 1. Means and standard deviations (in milliseconds) of the total dwell
time for each facial region.

Other Face
488.60(125.89)

Angry Face
746.51(192.25)

Happy Face
706.69(197.93)

Mean first fixation time

Mean first fixation time refers to a participant’s first eye
movement and where they focus on first. In this case, mean
first fixation time refers to which emotion the participant
looked at first.

Maulchy's Test of Sphericity was shown to be not
significant; therefore Huynh Feldt corrected results were
reported.

The mean first fixation time showed a marginal effect of
emotion F(1.15, 21.8) = 5.99, p.019.The angry faces were
fixated less quickly than the other faces (1197 vs 1445), t(19) =
-3.142, p = .005. No other paired comparisons were significant
(see Table 2, below, for graphical representation).

This did not give support for hypothesis 1 as participants
did not fixate more quickly on the angry face. Instead,
participants fixated on the other emotions more quickly.

Table 2. Means and standard deviations (in milliseconds) of the fixation time
for each facial region.

Other Face
3445.11(221.17)

Angry Face
3197.93(343.60)

Happy Face
3381.26(312.97)

Score on face memory task

Scores on the memory task were calculated by the eye
tracking software to note any differences in recall of each
emotion.

The scores on the face memory task showed a main effect
of emotion on the task score. F(5,95) = 5.485, p < .001. The
significant differences were between the happy and sad
emotions (.50 vs .78, p = .006); the angry and sad emotions
(.57 vs .78, p = .014) and happy and disgusted emotions (.50
vs .68, p = .011). Results demonstrate that participants scored
worse on the angry emotions compared to the sad emotions
(all other pairs with anger were not significant). This means
that researchers have not shown support for hypothesis 4 and
instead have demonstrated that participants did not score
higher for the angry faces.

Reaction times for each emotion

The reaction times for the happy, angry and other
emotions were recorded using the eye tracking software
before being transferred to a readable Microsoft Excel file.

Maulchy's Test of Sphericity was shown to be not
significant; therefore, Huynh Feldt corrected results were
reported for this ANOVA.

It was shown that emotion had no significant effect upon
the reaction times, indicating that participants did not
recognise the angry face any quicker than the other emotions,
F(4.85, 92.17) = 1.720, p = .140. This does not show support
for any of the four hypotheses as the angry faces did not have
the quickest reaction times.

Mouth and eye region comparison

A comparison between the fixations on the mouth and
eyes on the angry faces was made. A paired samples t-test
was carried out on the data for the mouth and eye regions of
the angry faces.

Results showed no significant difference between mean
first fixation times of the mouth and eye regions of the angry
face, t (19) = -1.893, p = .074 and t (19) = -2.888, p = .777.

This does not support hypothesis 3 as participants did not
spend any more time looking at the eye region in comparison
to the mouth region of the angry faces.

Discussion

The aim of the current research was to investigate the
Anger Superiority Effect. This effect refers to an individual’s
tendency to detect angry emotive faces more efficiently than
any other emotive face such as happy or sad ones. Researchers
created a simple face memory programme and used an eye
tracker to investigate participants’ eye movements during the
testing phases of the experiment. The method of eye tracking
had never been used in the field of Anger Superiority,
therefore researchers wanted to discover if this method could
add any useful data to this psychological field.

Researchers created two research questions. The first
‘angry faces capture attention but do they hold it? wanted to
discover if, as previous literature suggested [20], participants
would avoid an angry face after locating it in a crowd situation.
The second research question ‘for the angry faces, do people
spend more time looking at the eye region or mouth region?’
wanted to give researchers more details regarding the angry
faces being presented. Researchers wanted to discover
whether the mouth region or eye region on the angry emotive
faces were seen as the most important (and most looked at)
aspect of the face.

Results demonstrated that participants spent more time
looking at the angry faces compared to the other emotions,
indicating that anger avoidance did not take place. It was also
demonstrated that participants fixated on the angry face less
quickly than the other emotions. This indicates that there was
no evidence of an anger superiority effect. After focussing on
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the details of the angry faces, it can be said that both the eye
and mouth regions have equal importance when looking at
an angry face as there were no significant findings here.
Results from the memory task indicated that participants did
not find the angry faces any quicker than the other emotions
and this was demonstrated by the non-significant reaction
times of all emotive faces.

The first research question which was addressed was
‘angry faces capture attention but do they hold it?’ Researchers
found an answer to this question although this was not in line
with previous literature. It was concluded that the angry faces
held attention instead of avoidance as the literature suggested.
The current investigation was based on two studies who
proposed ideas regarding anger superiority. Pinkham et al.
(2010) had suggested the ideas of anger superiority and
demonstrated this effect using grids of nine faces to represent
a crowd situation. Fox et al. (2000) used circular patterns
consisting of four to eight schematic drawn faces to show an
anger superiority effect [9, 20]. Current researchers used
similar methodologies to the previous two studies but
ultimately found differing results. It can be suggested that the
slight difference in methodologies between the current study,
Pinkham et al. (2010) and Fox et al. (2000) could be a reason
why the current study did not show any evidence towards an
anger superiority effect [9, 20]. The study had only used grids
of four faces, therefore this may not have been a true crowd
situation [20]. If current researchers had used more than four
faces then results may have differed and may have been more
similar to the past literature. Because the current study only
used four faces, participants had a lesser amount of faces to
look at. Participants could have been looking simply at the
amount of faces and the position of them, and not the
emotions on the faces as we proposed.

The current research is also not in line with past research
such as Tipples, Atkinson and Young (2002) and Ashwin,
Wheelwright and Baron-Cohen (2006) [3, 27]. These studies
had used the cartoon like drawings instead of the real life
faces that has previously been used. The cartoon like faces are
less ecologically valid but do contain less distracter features,
like hair and ears, therefore could potentially be easier to
search through in a memory task. It could be suggested that
in the current study, participants paid more attention to the
gender of participants, or the other features such as hair.
Mather and Carstensen (2003) suggested that factors like age
and gender of both participant and face shown could influence
results [14]. If this was the case in the current study, then
participants would not be focussing upon the emotion and
would just be trying to remember the features of the faces for
the memory task. Maybe a questionnaire at the end of the
investigation would have given more information about
participants’ search techniques and memory techniques.

Results from the face memory task were not in line with
the results from the eye tracking aspects of the current
investigation. During the face memory task, participants did
not score the highest for the angry faces, therefore indicating
that there was no anger superiority present. If the angry faces

had scored the highest then researchers could have suggested
that this was due to the anger superiority effect, where
participants were quick to locate the angry face before
avoiding it. However, for the current study, this was not the
case.

When looking at the results of the face memory task,
there could be several reasons as to why researchers did not
obtain the expected results. These reasons are concerned with
the capacity of working memory and also the types of
influences that can cause differences in memory.

Luck and Vogel (1997) looked at the capacity of working
memory and suggested that human working memory can
simply only store 3-4 items at one time [13]. This means that
the current study did provide an adequate measure of
memory as participants only had to memorise four faces at
one time, however, results were simply just not as expected.
Luck and Vogel (1997) had investigated this using squares,
and not more detailed images like the faces used in the
current study [13]. Research studies, conducted after this,
began looking at face memory [5, 25]. Scolari, Vogel and Awh
(2008) proposed the idea that faces are more complex to
memorise than simple objects [25]. This means that the
current face memory task may have been seen as quite
difficult compared to other memory tasks in the literature
discussed above. Questions still remain about how complex
faces really are in terms of memory. Do people focus upon the
face as a whole and see this as one object, or do they simply
pay attention to each individual feature? Further research
using eye tracking techniques could be proposed to help
address this issue. One way in which the current eye tracking
research could be changed is in the way the memory task is
presented to the participant. In previous literature [9] asked
participants to look at a crowd of faces. Participants were then
simply asked if all faces looked the same and did not have to
look at a single emotive face presented after each array. If the
current eye tracking study had created a face memory task
that was similar to this, then results may have been more
similar to the background literature discussed earlier.

Results from the current study can also not use Ohman
and Mineka (2001) [18], Ohman and Dimberg (1978) or
Ohman and Soares (1993) to explain any results. Researchers,
here, gave explanations such as removing one’s self from a
threatening situation as a reason for wanting to avoid an
angry face [17,19,21,22]. Current researchers demonstrated
findings that contrasted these views and found that
participants did not avoid the angry faces as it may have been
suggested in the past literature. Previous discussions suggest
that results could have been due to the differences in stimuli
or even just the memory of the participants themselves.

The second research question was ‘for the angry faces, do
people spend more time looking at the eye region or mouth
region?" This was also answered by the results of this
investigation.

As previously mentioned, there was no support for any

literature suggesting that the eye and mouth regions have
different importance in angry facial expressions. Researchers
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believed that an eye tracking study would provide a new type
of data towards this research question; however this was not
the case. Issues with the different methodologies and images
could have also caused the non-significant results in this case.

Fox et al. (2006) used a Photoshop computer programmes
to manipulate images of emotive faces. Researchers, here,
highlighted the eyes as important feature on the human face
and therefore investigated this using pictures of eyes and
then pictures of faces without eyes. Fox et al. (2006) concluded
that the eyes provide a key feature to show threat and that
the eyes ultimately make a person avoid the threatening face
[9]. In the case of the current study, results did not support the
findings of Fox et al. (2000) and did not highlight the eyes as
an important feature [9]. From comparisons with the eye
region and mouth region of the angry faces shown in the
current study, it can be concluded that further investigation
still need to be done to answer this research question.

Horstmann and Bauland (2006) also investigated
important features in the face, and highlighted the mouth as
an important feature when detecting faces with angry
emotions. Here, researchers used cartoon like drawn faces to
investigate the anger superiority effect, but instead of using
oval shaped faces [9, 11], Horstmann and Bauland (2006) used
circular shaped faces which had hair drawn on the faces.
Results from the investigation provided evidence towards
suggesting that the mouth was an important feature in
detecting angry faces [11]. In experiment three of the
investigation, researchers noted how an advantage of the
mouth was seen but no advantage was seen for the eyes.
Compared to the current eye tracking investigation, results do
not show similarities. The current eye tracking study showed
no advantage of either the mouth or eyes in relation to the
angry faces that were presented. One question to note here
would be concerning the asymmetries of the faces used by
Horstmann and Bauland (2006) [11]. Because in experiment 3,
the images were simply cartoon faces, they were drawn to be
symmetrical. In a real life photograph, as used in the current
study, facial features would rarely been seen as symmetric. It
could be proposed, therefore, that the asymmetries in the
faces (presented in the eye tracking investigation) were a way
of distracting the participants from the aim of the study.
Instead of looking at the emotions presented in the faces,
participants could have been looking at the facial features
themselves and could have been looking at any asymmetries
present. If the current study was conducted again then a
comparison of real life faces and cartoon like schematic faces
could be made. Lipp, Price and Tellegen (2009) found that the
detection of negative emotions (like anger) were more
apparent when participants were being presented with the
schematic faces. Although the real life photographs still
provided evidence for the quicker detection of negative
emotions, the effect was not as large as with the schematic
faces compared to the real life faces. It can be questioned
about whether an eye tracking study, using the same stimuli
as Lipp, Price and Tellegen (2009), would produce similar
results [12].

One way to investigate the research question proposed
above would be to look at inverted emotive faces. This could
be done simply as it has been done in the current study, with
the only difference being theinversion of the faces. Researchers
would be able to discover if participants were looking at the
face as a whole of if they were looking at specific facial
features, like the mouth or eyes. By inverting the faces,
researchers may be forcing participants to look at the specific
features of the face. If the faces were kept upright, participants
would have the background knowledge of what a face looks
like, and they may not pay attention to the smaller details of
the face in order to memorise it. If participants were simply
just using the mouth or eyes (of a given face) to decide if it
was angry or happy, then surely inverting the face would not
make any difference. Overall, participants would hopefully still
be able to locate the angry face in a crowd situation no matter
of any inversion.

Previous literature has also never used eye tracking in this
situation before. This does not mean that eye tracking can no
longer be used. It could simply mean that you could use eye
tracking alongside the methods created by Fox et al. (2000) or
Pinkham et al. (2010) [9, 20]. These programmes have been
validated and tested whereas the programme in the current
study was not.

There are several areas that could be used for future
research here. Firstly, during the testing phases of the
investigation, it became apparent that participants knew the
‘identity’ of some of the faces involved. Because the emotive
facial images had been taken from Young, Perrett, Calder,
Sprengelmeyer, and Ekman (2002), the participants who had
studied psychology (or facial related subjects) had previously
seen these images before [28]. This could have affected the
results of the current study as the psychology related
participants could have been seen to have some advantage
over the non-psychology participants. To resolve this issue,
current researchers have suggested creating a whole new set
of emotive facial images of which participants would have
had no access to prior to testing. This could eliminate any
form of bias in the results and would also eliminate any form
of unfair advantage. Curby and Gauthier (2007) had
investigated memory associated with faces and concluded
that expertise of a face (or object) can affect results [5].
Researchers here looked at memory involving faces and
objects and discovered that when participants had had
previous experience with faces, they were more likely to
receive a correct score on the face memory task. This could be
said for the current study investigating anger superiority.
Participants could have ignored the emotions in each face
and could have simply looked at the faces which they knew.
This gives a very good opportunity for future research as
researchers would then have an unbiased set of results and
any experience of the faces would make no difference. If a
colour set of photographs was created, then this could also
increase the ecological validity of the study as participants
would be viewing real life colour photographs instead of the
black and white photographs like Ekman has previously used.
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If an investigation like this was conducted again,
researchers may be encouraged to use different sized crowds.
Both Pinkham et al. (2010) and Fox et al. (2000) had used
crowd situations consisting of up to nine faces, and found
results of an anger superiority [8,9,20]. Results from the
current investigation did not find results to support the anger
superiority effect, therefore the next step would seem obvious
— add more people into the crowd to look at the effect.
However, researchers may need to question how many faces
may be too many. Past literature has shown nine faces to be a
good estimate of a crowd and this could be replicated again
if the current researchers carried out further investigations.
Adding more faces to the situation may increase the
participants’ chance of just guessing or not looking at the
emotions present. Further investigation would need to be
done to answer any questions relating to this matter.

When reviewing the past literature, above, one problem
was noted. Several pieces of research had used cartoon-like
schematic faces [11] whereas others had used real life faces
[20]. There is one obvious difference here and this is that these
two types of faces have very little in common. The schematic
faces were drawn for the purpose of investigating such
phenomenons like the anger superiority effect, however, the
real-life faces were not. The real-life faces were either taken
from Young, Perrett, Calder, Sprengelmeyer, and Ekman
(2002) or new sets of emotive faces were created from pictures
of living people [28]. Difficulties come when researchers try to
compare research that has used the two different types of
facial images. Surely a set of hand drawn cartoon like faces
does not compare to a real photograph of a person? A
suggestion for future research may be to use eye tracking to
see if there are any comparable differences between the two
types of faces. Of course, this may steer away from looking at
anger superiority but would indeed give researchers a clearer
idea of which type of facial image is best to use.

When conducting a piece of research, such as the one
above, it is important to look at how the research can be
applied to real life. This piece of research looked at anger
avoidance and results could be used in many situations here.
Firstly, researchers could consider the influence of social
anxiety in the crowd situations. If an individual is suffering
from social anxiety, then they may feel very uncomfortable
looking at angry faces. If this study was conducted again using
participants suffering from social anxiety, then results could
be used to help develop techniques to decrease the effects of
the social anxiety. For example, the current research looked at
the influence of the eye and mouth regions of the angry faces.
Participants suffering from social anxiety may not look at
these regions in case the social anxiety is increased. If this is
the case, participants could be taught different ways of
managing their social anxiety and could be given some form
of therapy which would help them to look at the more angry
faces in a crowd situation.

In contrast to this, the current research could also be used
in the case of anger management techniques. Because this
study involved looking at angry faces, it could have provoked

some form of angry memories for participants, therefore
would not help anyone who suffered from anger issues. The
study highlighted the fact that people do tend to focus longer
on angry faces, and this could also be the case of people with
anger issues. Techniques could be developed to help people
manage their anger and pictures, like the ones used in the
current study, could be used to help individuals learn how to
deal with other people and situations that could cause angry
emotions.

To conclude, this piece of research has given some
insightful data to add to that of the field of Anger Superiority.
Researchers were able to successfully create a face memory
task and then track participants’ eye movements during the
completion of the task. Several ideas have been given for
future research and these ideas can allow future researchers
to incorporate more ideas into the area of eye tracking and
anger superiority. Although results were not what researchers
had hoped, improvements have been suggested if this
investigation was to be carried out again.
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