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ABSTRACT

0z

Objective: Inattentional blindness (IB) refers to an observer’s failure to
notice unexpected stimulus. The aim of this study was to investigate the
effects of the priming type (perceptual, conceptual, and no priming) and
emotional context (positive, negative, neutral) on IB with behavioral (1B,
non-IB) and eye tracking measurements (latency of first fixation, total
fixation time, and total fixation count in response to unexpected stimuli).

Methods: A total of 193 volunteered male university students were invited
in the study. Three thematic videos (positive, negative, and neutral) were
created to capture the IB. In the first stage, five pictures (a model dressed
in different costumes Zorro as an unexpected stimulus, Vendetta, a judge,
a doctor, and a worker) were shown to the participants for priming. In the
second stage, adistractor task which involved 30 simple arithmetic operations
were given. In the third stage, one of the thematic IB videos were shown to
the participants, and then they answered the questions about those videos.
Participants were assigned randomly to 9 different experimental conditions
according to a 3 (Priming Type: Perceptual, Conceptual, No Priming) x 3
(Emotional Context: Positive, Negative, Neutral) factorial design. Finally,
behavioral and eye tracking measurements were collected.

Results: Main and interaction effects of priming type and emotional
contexts were not significant in terms of the behavioral measures. In
addition, there were no significant differences between types of priming
for eye tracking measures. However, there were significant differences
between types of emotional contexts in all eye tracking measurements.
In the negative context, participants made less total fixation, and looked
shorter to unexpected stimulus than positive and neutral contexts. In
addition, non-notifiers made less total fixation, and looked at unexpected
stimulus for a shorter time compared to notifiers.

Conclusion: The fact of “looking without seeing” was again demonstrated
experimentally. Priming and emotional context did not affect behavioral
data, but eye movements were affected from the emotional context.
Current findings showed a relation between emotion and attention.

Keywords: Inattentional blindness, priming effect, emotional context,
eye movements

Amagc: Dikkatsizlik korliigi (DK), gozlemcinin beklenmedik uyariciyi
gorememe hatasini ifade etmektedir. Bu calismanin amaci, hazirlama tiiriintin
(algisal hazirlama, kavramsal hazirlama, hazirlama yok) ve duygusal icerigin
(olumlu, olumsuz ve nétr) DK tizerindeki etkisini, davranigsal 6lctimler (DK
var, DK yok) ve géz izleme 6lctimleri (ilk odaklanma stiresi, toplam odaklanma
suresi ve toplam odaklanma miktari) araciliglyla incelemektir.

Yontem: Arastirmaya toplam 193 goniilli erkek tniversite 6grencisi
katilmistir. DK'y1 ortaya ¢ikarmak igin olumlu, olumsuz ve nétr temali
tic video olusturulmustur. ilk asamada katilimcilara, hazirlama amaciyla
bes fotograf (beklenmedik uyarici: Zorro, Vandetta, doktor, hakim, isci
kostiimi giymis bir kisi) gosterilmistir. ikinci asama olan oyalama gérevi
yani 30 basit matematik islemin yaptirilmasinin ardindan, tgctinct
asamada katilimcilara DK videolarindan biri izletilmis ve katilimcilar
videoyla ilgili sorulari cevaplamislardir. Katilimcilar 3 (Hazirlama ttir:
Algisal, kavramsal, hazirlama yok) x 3 (Duygusal baglam: Olumlu,
olumsuz, nétr) faktorlt desene uygun 9 farkli deneysel kosula rastgele

atanmistir. Son olarak, katimcilardan DK ile ilgili davranissal ve goz
izleme ol¢timleri alinmistir.

Bulgular: Davranissal ve goz izleme 6lctimleri acisindan, hazirlama tirleri
arasinda anlamli bir fark bulunmamustir. Buna karsin, duygusal baglam
turleri arasinda davranissal 6lgtimler acisindan fark yokken; tim g6z
izleme 6l¢timleri agisindan anlamli bir fark vardir. Olumsuz baglamda,
beklenmeyen uyariciya toplamda daha az odaklanma yapilmis ve daha
kisa stire bakilmistir. Ek olarak, DK olanlar beklenmeyen uyariclya DK
olmayanlardan daha kisa stire ve daha az bakmislardir.

Sonug: Bakar korliik olgusu bir kez daha deneysel olarak gosterilmistir.
Hazirlamanin ve duygusal baglamin davranissal veri tzerinde bir etkisi
olmasa da, géz hareketleri duygusal baglamdan etkilenmistir. Mevcut
bulgular duygu ve dikkat arasinda bir iliski oldugunu gostermektedir.

Anahtar Kelimeler: Dikkatsizlik korligu, hazirlama etkisi, duygusal
baglam, goz hareketleri
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INTRODUCTION

People have limited visual perceptual capacity, and the visual area
involves more stimuli than people are able to identify and recall (1). When
the perceptual load is high and consumes perceptual processing capacity,
people may miss objects that are incongruent with the perceptual task
(2). Inattentional blindness (IB) is the failure to see an unexpected
stimulus in the visual field while attention is focused on another object
(3,4). In 1B studies, an unexpected stimulus enters the visual field, stays for
a while and then leaves, and participants may not notice the unexpected
stimulus while performing a cognitive task (5-7).

IB frequencies are affected by various factors, such as the difficulty of
cognitive tasks, features of unexpected stimuli, similarity between
unexpected stimulus and task objects, and properties of participants.
When the unexpected stimulus were human faces, IB rates were lower
compared to the research in which other objects were used as the
unexpected stimuli (8, 9). Furthermore, participants are able to notice
their name as an unexpected stimulus more easily than other names (9).

Studies examining the effect of similarity between unexpected stimulus
and task object have suggested that sharing similar visual properties
causes an unexpected stimulus to be seen. When task objects are black
and distractors are white, it is hard to detect white unexpected stimulus
(6, 10). Similarly, when the task required participants to focus on white
objects, black-coloured unexpected stimulus caused IB. Analogously,
a series of studies have indicated that when stimuli are either simple
shapes, such as geometrical figures, or complex shapes, such as human
faces, both form and colour/tone similarities help participants for
noticing unexpected stimulus (11). In summary, if there is a substantial
physical similarity between unexpected stimulus and task objects, IB rates
are lower. However, if there is no physical similarity between unexpected
stimulus and task objects, IB rates are higher.

Even though it is not a new phenomenon, there is few research about
psychiatric patients and IB. Participants with Attention Deficit and
Hyperactivity Disorder (ADHD) who performed lower performance on
a selective attention task (MOXO task) than participants without ADHD,
have noticed unexpected stimulus in the IB task more frequently (12).
On the other hand, while schizophrenic patients have had difficulties in
noticing unexpected objects, controls showed stronger task related theta
power increase than patients (13).

Early examples of emotion and IB relation were studied by Mack and Rock
(9). When participants were performing a task that involved determining
the long arm of a non-symmetrical cross, one of the three unexpected
stimuli (a happy face, an angry face, and a scrambled face) was shown to
them. Results indicated that participants noticed unexpected happy faces
more easily than an angry face or a scrambled face. Another study about
emotions and IB was conducted by Becker and Leinenger (14). Before the
IB phase, participants wrote about an emotional event (a positive event,
negative event, or a neutral event). For the IB task, circles and scrambled
faces were used as a target and distractor. The unexpected stimuli were a
smiling face for the half of the test trials, and an angry face for the other
half. The results showed that mood congruent stimuli were noticed easily,
and prevented participants from experiencing IB.

A priming effect refers to a phenomenon that does not require conscious
awareness, and which should be described as a cognitive convenience of
the repeated processing of a stimulus after first exposure. The negative
effect of priming shows itself as processing retardation of a new stimulus
due to a previous one (15). A few studies have examined the relation
between priming and IB; a first example of which is that of Mack and
Rock (9). In a series of experiments, words were used as an unexpected
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stimulus. After an IB procedure, a word stem completion task was given
to participants. Results showed that participants tended to complete
words with the words shown as an unexpected stimulus.

Slavich and Zimbardo (16) used a short story about suicide as a prime
with a photo included which shows a woman falling from one of the
upper floors of a building as an unexpected stimulus. Participants who
had read a story about suicide saw the woman more frequently than
those who did not read the story. The prime was exhibited in order
to create a priming effect, and participants observed the unexpected
stimulus according to prime. In this study, an unexpected stimulus was
used to be a prime similarly.

Use of the Eye Tracking Method in Inattentional Blindness Studies
Most researchers agree that eye movement reflect visual attention.
Eye tracking measurements make important scientific contributions to
understand the relation between emotion and attention (17, 18). Most eye
tracking studies on IB have indicated that fixation and gaze frequencies
on distractors are related to noticing unexpected stimulus. Spending
more time on distractors causes 1B (19). Koivisto, Hyéna and Revonuo (20)
suggested that participants who fixate on the centre of the screen miss more
often the unexpected stimuli compared to the not fixating group. On the
other hand, Kuhn and Findlay (21) compared the eye movement pattern of
participants who missed and didn't miss the unexpected stimulus but not
while watching a magic trick video. According to the analysis, there was no
significant difference between the two groups' fixation positions, although
noticing the illusion (seeing the lighter’s fall) caused eye movements to
become faster. Similar results were reported by Memmert (22). Results
showed that there was no significant difference between participants who
noticed the unexpected stimulus, and those who did not notice it as well.
In addition, with respect to the average fixation time of participants, non-
notifiers were looking long enough (one second or 20% of the total display
time) to the unexpected stimulus.

The aim of this study was to explore the effects of priming type
(perceptual, conceptual, or control) and emotional context (positive,
negative, or neutral) on IB, using behavioral (whether IB occurs) and eye
tracking measurements (latency of first fixation, total fixation time, and
total fixation count to unexpected stimulus). We hypothesized that IB
rates would be at least 45% for the videos in this study. Rate of 45% was
determined according to the IB literature (6, 7, 23, 20). In this research 1B
rates had been changing between 42-53%. It was also expected that IB
rates would be higher under no priming (control) compared to priming
conditions (conceptual and perceptual). It was expected that repeated
processing of a prime stimulus after first exposure would cause lower
IB rates. Another hypothesis was that the highest IB rates should be in
negative video, because negative background had attracted attention
(24). Finally, it was hypothesised that notifiers’ total fixation times would
be longer, and total fixation count more for unexpected stimulus but
that there would be no difference between notifiers and non-natifiers in
terms of latencies of first fixation for the unexpected stimulus.

METHODS

Participants

The total number of participants was 201, of whom eight (six were
colour blind, and two had some health issues) were excluded from the
experiment. The study was conducted with 193 volunteers, all of them
were male university students between the ages of 18 and 26 (X=21.12,
SD=1.92) with normal or corrected to normal vision. Colour blindness
and neurologic or psychiatric illness were used as exclusion criteria in this
experiment. All participants were informed about the experiment, and
asked to sign an informed consent form. The participants were assigned
to different experimental conditions randomly. This study was conducted
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in accordance with recognized ethical principles and code of conduct
of psychologists, and with the World Medical Association’s Declaration
of Helsinki. Ethics committee approval was obtained from Hacettepe
University Ethics Commission.

Stimuli and Apparatus

Ishihara Test for Color Blindness: This test was developed by Ishihara
in 1917, and is the most common test in order to determine colour
blindness. This test is especially sensitive for red-green colour blindness.

Videos of Inattentional Blindness: Three videos representing different
emotional contexts were created for this research (each lasting for 30
seconds). An engagement ceremony background (using a garland and
decoration) was used for the positive video, a funeral ceremony background
(using a black garland and coffin) was used for the negative video, and an
unfurnished background was used for the neutral video. All videos were
recorded in the same place with the same volunteer adults and stream.

All videos start with two stationary adults dressed in black shirts at the
same distance to the centre of the screen. Other performers (half dressed
in white, and other half dressed in black) enter the screen from left or
right, walk to the stationary person who is waiting on the other side, then
continue non-stop, and exit from view. Some of the performers shake
hands with the stationary person who is waiting on the opposite side to the
performers’ entrance, and the remaining adults do not (in all of the videos
the same people shake hands, and the total handshake count is seven).
After approximately 10 seconds, one person dressed in a black Zorro
costume (an unexpected stimulus) enters from the left side of the screen,
walks to the middle of the two stationary persons, waits for one second,
and then leaves from the right side of the screen (see Appendix A).

A pilot study was used to determine the emotional value of videos with
172 students who were not included in the principal study (Figure 1).

Photo Set for Priming Task: This photo set was used in the first phase of
the experiment. In order to prevent any possible bias to the unexpected
stimulus, five photos were shot with the same model dressed in different
costumes (Zorro, Vendetta, a judge, a doctor and a worker) and were used
in this experiment (see Appendix B). All photos had different number of
models. However, only Zorro was used as a prime, and thus only Zorro
was shown in the videos.

Distractor Task: Thirty simple arithmetic operations were included as a
distractor task. Participants answered the questions by writing. The results
of this task are not included in the analysis. This task lasted approximately
10 minutes.

Eye movements were recorded using a Tobii T120 Eye Tracker on a 17" TFT
monitor with 1280x1024 pixels resolution. The refresh rate was 120 Hz with
binocular tracking. The maximum record error of the device was 0.5°. Each
immobility that was greater than or equal to 100 ms was defined as fixation.
Tasks were designed by the E-Prime 2.0 Professional programme (Psychology
Software Tools, USA). The Virtual Dub Capture/Processing Program (free
licensed for non-commercial use) was used to capture images on a video
with 40 ms intervals; as a result, the videos were analysed image by image.

Procedure

All participants were informed about the experiment. The Ishihara Test
for Colour Blindness was used to determine colour blind participants.
The distance between the screen and participants was adjusted to
approximately 60-65 cm, and the calibration of the eye track device was
adjusted individually. The visual angle was 30°x27°. Participants were
assigned to 9 different experimental conditions randomly according to 3
(Priming Type: Perceptual, Conceptual, No Priming) x 3 (Emotional Context:
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Positive, Negative, Neutral) factorial design for behavioral and eye tracking
measurements (Table 1). The experiment was divided into three stages. In
the first stage, a photo set was shown as the priming task to participants.
For perceptual priming condition, participants answered the number of
characters on the screen, for conceptual priming condition, participants
rated the pleasantness of characters, and in the no priming condition this
task was skipped. In the second stage, 30 arithmetic operations were given
as a distractor task. In the third and last stage, one of the three 1B videos was
shown to the participants, and their answers to questions about the videos
were recorded by the researcher. Participants were first asked to state the
number of handshakes using a multiple choice question, and then if they
had seen any unusual thing in the video, through a “yes/no” type question.
The participants who answered “yes” to the second question were asked to
describe the unusual event via an open-ended question.

Statistical Analysis

In the study, 3 (Priming Type: Perceptual, Conceptual, No Priming) x 3
(Emotional Context: Positive, Negative, Neutral) ANOVA was used. All
independent variables were manipulated by between group design. IBM
SPSS 20.0 was used for statistical analysis. The behavioral (conducted with
193 participants) and the eye tracking (conducted with 135 participants)
data sets were analysed with different numbers of participants. Fifty-eight
participants’ eye-tracking data were excluded from analysis since the eye-
tracking data quality was below the 70% threshold, implying inadequate
eye movement recording quality. Meanwhile, behavioral data of these
participants were preserved. In order to compensate the data loss,
additional 58 participants were invited for the experiment. To sum up,
behavioral analysis was conducted with 193 participants’ (135 + 58) data,
and eye tracking analysis was conducted with 135 participants’ data in 9
different experimental conditions.

RESULTS

The behavioral (collected from 193 participants) and the eye tracking
(collected from 135 participants) data sets were analysed with different
numbers of participants.

Behavioral Data Analysis

IB was measured as the failure to see an unexpected stimulus (Zorro) in
the computer screen. The highest IB rate was in no priming and positive
video condition (83%), and the lowest was in conceptual priming and
neutral video condition (37%). A summary of behavioral data was
displayed in Table 2. The analysis showed no significant difference
between IB frequencies of all 9 conditions (Fisher’s Exact Test, p>0.05).

140
120
Number of 100 |
Participants 80 |
in Pilot 60 —
Study 40 +—
20 — I
0 E
ngagem Fureral Video
ent C.
Positive 117 5 8
W Negative 41 97 63
B Neutral 14 70 101

Figure 1. Results of pilot study in relation to the emotional value of videos.
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Table 1. Experimental design and number of participants in different
experimental conditions

Emotional Context
Positive Negative Neutral
N=193 Context Context Context
Perceptual n=20 n=26 n=17
Priming 7/13 10/16 9/8
Frequencies of
notifiers/non-notifiers
v
§ Conceptual n=24 n=29 n=19
r, | Priming 15/9 10/9 11/8
.S | Frequencies of
g notifiers/non-notifiers
(a8
No n=18 n=24 n=16
Priming 3/15 13/11 6/10
Frequencies of
notifiers/non-notifiers

IB rates were also compared among emotional contexts. Highest IB rate
was observed in positive video (60%), and lowest was observed in neutral
video (48%). IB rates and frequencies according to emotional context
were given in Table 3. The analysis showed no significant difference
between IB frequencies of the emotional context conditions (Fisher's
Exact Test, p>0.05).

IB rates according to the priming conditions were compared as well.
Highest IB rate was in no priming condition (62%), and lowest was in the
conceptual priming condition (49%). IB rates and frequencies according
to priming type were given in Table 4. There was no significant difference
between IB frequencies of priming types (Fisher’s Exact Test, p>0.05). These
results show that priming effect was not generated experimentally in this
study.

Eye Tracking Data Analysis

Three separate 3 (Priming Type: Perceptual, Conceptual, No Priming)
x 3 (Emotional Context: Positive, Negative, Neutral) ANOVAs were
conducted on eye tracking data including total fixation time, total fixation
counts, and latency of first fixation for unexpected stimulus (n=15 for
each experimental condition) (Table 5).

For total fixation time main effect of emotional context was significant
(F o 129.18.56, p=0.000, n *<0.23) but main effect of priming type and

Table 2. Inattentional Blindness (1B) rates and frequencies in different
experimental conditions

Emotional Context
. Positive = Negative | Neutral

Priming

Type Video Video Video

Perceptual | IB Rates 65% 62% 47%
Frequencies of notifiers/ 713 10/16 9/8
non-notifiers

Conceptual | IB Rates 38% 66% 37%°
Frequencies of notifiers/ 15/9 10/19 12/7
non-notifiers

No Priming | IB Rates 83% 46% 63%
Frequencies of notifiers/ 3/15 13/11 6/10
non-notifiers

a. Highest Value
b. Lowest Value
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priming type X emotional context interaction were not significant. Post-
hoc pairwise comparisons (Tukey Test) indicated significant differences
between neutral (X=697.33, S. E. =47.50) and positive (X=414.87, S. E.
=47.40) emotional context (X ,, _282.47, p=0.000), and neutral (X=697.33,
S. E. =47.50) and negative (X=300.64, S. E. =47.50) emotional context
(X =396.69, p=0.000). Analogically for total fixation count, main effect
of emotional context was significant (F , 1,4.11.26, p=0.000, np2=0.15)
but main effect of priming type and priming type X emotional context
interaction were not significant. Post-hoc pairwise comparisons (Tukey
Test) indicated significant differences between positive (X=1.69, S. E. =0.15)
and negative (X=0.93, S. E. =0.15) emotional context (X ;. 0.76, p=0.002),
and neutral (X=1.91, . E. =0.15) and negative (X=0.93, S. E. =0.15) emotional
context (X .. 0.98, p=0.000). Finally, for latency of first fixation, main
effect of emotional context was significant (F  ;,,-2.60, p=0.000, r]p2=0‘22)
whereas main effect of priming type and priming type X emotional context

Table 3. Inattentional Blindness (IB) rates and frequencies in different
emotional videos

Emotional Context
Positive | Negative | Neutral
N=193 Video Video Video Total
IB rates 60% 2 58% 48%° 56%
Frequencies of notifiers/ 25/37 33/46 27/25 85/108
non-notifiers
a. Highest IB rate
b. Lowest IB rate
600
500
400
Total Fixation
Time 300
200 E Non-Notifiers
Notifiers
100
0
W\ Non-Notifiers 398,21
Notifiers 554,08

Figure 2. Comparison of notifiers and non-notifiers for total fixation time.

2
1,8
16
14
12

Total Fixation

1
Count

E Non-Notifiers
08 Notifiers
0,6
0,4

02

0
@ Non-Notifiers 1,28

Notifiers 1,78

Figure 3. Comparison of notifiers and non-notifiers for total fixation count
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Table 4. Inattentional Blindness (IB) rates and frequencies in different
priming types

Priming Type
No
N=193 Perceptual | Conceptual = Priming | Total
IB rates 59% 49% ® 62% 56%
Frequencies of notifiers/ 26/37 37/35 22/36 85/108
non-notifiers

a. Highest IB rate
b. Lowest IB rate

interaction were not. Post-hoc pairwise comparisons (Tukey Test) indicated
significant differences between positive (X=2.438.04, S. E. =148.59) and
negative (X=1204.49, S. E. =148.59) emotional context (X 4 .1.233.56,
p=0.000), and neutral (X=2011.42, S. E. =148.59) and negative (X=1204.49, S.
E. =148.59) emotional context (X ,, _806.93, p=0.001).
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Eye tracking data were compared between notifiers who expressed that
he/she saw the unexpected stimulus and non-notifiers by using the
independent sample t-test. According to the results, notifier group’s total
fixation time (X=554.08, S. E. =49.25) were significantly longer than non-
notifier (X=398.21, S. E. =35.78) group (t(133)=-2.60, p<0.05 r=0.22). Similarly,
notifier group’s (X=1.78, S. E. =. 14) total fixation count was significantly
greater than non-notifier (X=1.28, S. E. =0.12) group (t ;,,=-2.74, p<0.05,
r=0.23) (Figure 2 and Figure 3). On the other hand, there was no significant
difference between notifiers (X=1892.46, S. E. =128.51) and non-notifiers
(X=1877.82, S. E. =145.40) in latency of first fixation.

DISCUSSION

Three videos with different emotional contexts were created for this
experiment. In all of the videos, the phenomenon of IB was obtained (60%
for the positive, 58% for the negative and 48% for the neutral videos). The
“looking without seeing” fact was again demonstrated. These IB ratios are

Table 5. Mean and standard deviations of eye track measurements for unexpected stimulus

Emotional Context
Eye Movement Mesurments Priming Type Positive Negative Neutral
X 413.20 293.20b 764.60a
Perceptual S.D. 222.50 237.52 332.39
Notifier/Non-Notifiers 10/5 10/5 8/7
X 502.33 302.13 644.27
ggz'uﬂfmn Time to Unexpected |\ otial 5.D. 315.44 262.81 41333
Notifier/Non-Notifiers 10/5 8/7 12/3
X 329.07 306.60 683.13
No Priming S.D. 305.09 288.07 422.95
Notifier/Non-Notifiers 5/10 8/7 7/8
X 1.73 1.07 2.13a
Perceptual S.D. 1.10 0.88 0.99
Notifier/Non-Notifiers 10/5 10/5 8/7
X 1.73 0.80b 1.80
-sl-(t)itr:IUTLXSation Count to Unexpected Conceptual D 122 0.68 101
Notifier/Non-Notifiers 10/5 8/7 12/3
X 1.60 0.93 1.80
No Priming S.D. 130 0.80 1.08
Notifier/Non-Notifiers 5/10 8/7 7/8
X 3083.00a 1248.93 2115.53
Perceptual S.D. 832.73 991.96 623.64
Notifier/Non-Notifiers 10/5 10/5 8/7
X 2373.27 1240.70 1853.47
barf::;zc‘t’zg';fnimt'son (ms) to Conceptual 5.D. 135031 929.93 860.15
Notifier/Non-Notifiers 10/5 8/7 12/3
X 1857.87 1124.47b 2065.27
No Priming S.D. 1430.36 873.56 799.23
Notifier/Non-Notifiers 5/10 8/7 7/8

a. Highest Value
b. Lowest Value
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Screenshot from Positive Video (Engagement Ceremony)

Screenshot from Negative Video (Funeral Ceremony)

Appendix B

P,

Screenshot from Neutral Video

important because this result shows that videos are almost capable of
revealing the IB phenomenon. Otherwise, if they were close to 0%, testing
capability of the IB videos would be questionable. On the other hand, if
IB ratios were close to 100%, there would be two possible reasons: either
unexpected stimulus in the video was over-hidden and participants were
not able to see it, or the cognitive load of the task was unduly high and
participants had to allocate all their resources to the task so missed the
unexpected stimulus. Both reasons would indicate potential problem in
the procedure.

To sum up, the behavioral analysis showed that main and interaction
effects of priming type and emotional context variables were not
significant. Although eye track analysis showed that priming type and
related interaction effects were not significant, main effect of emotional
context was significant. According to the hypothesis of this study,
as priming yields convenience in the cognitive process, these tasks
should decrease the IB rates. However, the results did not support this
hypothesis. There are three reasons for the unexpected findings: firstly,
although no significant difference was found, the pattern of 1B according
to priming conditions was expected. First reason for the non-significant
results may be the number of participants, which could be increased in
future studies. Secondly, the priming paradigm used was different from

Photograph of Zorro

Photograph of worker

Photograph of Vendetta

Photograph of judge

Photograph of doctor
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the traditional implicit memory paradigm. This paradigm was adapted
for the IB experiment but this adaptation did not elicit the priming
effect on IB, which could explain the results. Thirdly, a steady stimulus
(such as drawings and words) was commonly used in traditional implicit
memory tasks, with no distractors and/or background details such as the
decoration and various moving performers, as was the case in the videos
in this study. Those distractors/background details may have caused the
priming process to fail.

Behavioral results show us that there was no significant difference
between emotional contexts for IB rates. While empty background was
used in the neutral video, decorative materials were used in the positive
and negative videos. The neutral video, therefore, contains less clutter
than the other conditions. It is known that people have limited cognitive
capacity, and these materials may have caused people to allocate more
attentional resource to them instead of the unexpected stimulus. As
a result, even though there was no significant difference, the lower IB
ratio in the neutral videos could be a consequence of lack of decorative
materials.

On the other hand, the use of decorative materials had to be limited
because of the problem caused by the different levels of crowdedness
in the videos. There are only two items for the negative and three items
for the positive video. Despite the findings of the pilot study, the limited
decoration would lead to fail to manipulate the emotional context, which
could be the reason for the non-significant results of the behavioral data
in different emotional contexts.

In this study, three eye movement measurements were analysed in
relation to the unexpected stimulus: latency of first fixation, total fixation
time, and total fixation count. For all these measurements, the main effect
of emotional context was significant, whilst the main effect of priming
and priming X emotional context interaction effect were not.

In the literature, other studies have shown that an emotional stimulus
causes attentional bias (25-28). However, the data show that the total
fixation time on Zorro (unexpected stimulus) was the longest in the neutral
video (notifiers=27, non-notifiers=25). In addition, the total fixation time
to emotional stimulus was longer than for neutral ones (29-31). In the
light of this information, the emotional backgrounds of positive and
negative videos (such as flowers and ornaments, happy human faces in
the positive video, or the coffin and black garland, despondent human
faces in the negative video) should attract attention and cause more
fixation on the distractors in the videos. The total fixation time on Zorro
was thus shorter in the positive and negative videos.

Analysis indicates that the total fixation count on Zorro was higher in the
positive and neutral videos than in the negative one. Other studies have
reached different conclusions: For example, Megias et al. (30) found that
emotional photos elicited a greater fixation count, while Zhu et al. (32)
found that there was a tendency to fixate towards the positive stimuli
compared to the neutral and negative ones for both schizophrenic and
healthy control groups. The results of our study show similarity with the
findings of Zhu et al. (32).

The latency of first fixation to unexpected stimulus data was longer for
the positive and neutral videos compared to the negative. There is limited
research about the latency of first fixation to emotional stimulus (31, 33).
According to these studies, latency of first fixation to emotional stimulus
was shorter than neutral ones. These results are not wholly consistent with
those obtained in this study. One possible reason is that, in those studies,
the targets were either an emotional or neutral stimulus, whilst in this study,
emotional context and details were distractors rather than the target.
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As the analysis showed, participants who noticed the Zorro had a longer
total fixation time, and greater total fixation count than the non-notifier
group. Memmert (22) found no significant difference between notifiers
and non-notifiers in total fixation time to unexpected stimulus. This result
is inconsistent with this research. On the other hand, Richards, Hannon
and Vitkovic (19) suggested that total fixation count to unexpected
stimulus was greater, and latency of first fixation was shorter for notifiers.
Even though the results on total fixation count are consistent with this
research, no significant difference in latency of first fixation comparison
was found. According to this finding, latency of first fixation was not a
predictive measurement for |B.

To sum up, for the eye movement data, total fixation count to unexpected
stimulus was highest in positive and neutral videos, and the latency of first
fixation was highest in the negative video. Despite this, the longest total
fixation time was in the emotional videos. In this experiment, in contrast
to previous experiments, the emotional valence of the context, rather
than the unexpected stimulus’ valence, was manipulated. As a result, this
causes attentional narrowing, and prevents participants from noticing
unexpected stimuli. These results related with eye tracking measurement
support the attentional narrowing hypothesis which claims that attention
gets narrow in negative emotional stimulus or events (34). However, the
main limitation of our study was unsuccessful priming manipulation.
This study had two other limitations. One of them was a problem of
discrimination between neutral and negative videos, and the other one
was that the number of notifiers and non-notifiers were not equal in
different experimental conditions.

Previous researches about the relation between IB and emotions have
either manipulated participants’ mood by writing about an emotional
event (14) or by introducing an emotional load of unexpected stimulus (9,
35). There are limited numbers of studies about priming and IB. This is the
first experimental initiative to investigate the effects of both emotional
context (with videos) and priming in IB.
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