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Abstract. The impact of sex-specific personality traits has often been investigated for visuospatial tasks such as mental rotation, but less is
known about the influence of personality traits on visual search. We investigated whether the Big Five personality traits Extroversion (E),
Openness (0), Agreeableness (A), Conscientiousness (C), and Neuroticism (N) and the Autism Quotient (AQ) influence visual search in a sample of
N = 65 men and women. In three experiments, we varied stimulus complexity and predictability. As expected, latencies were longer when the
target was absent. Pop-out search was faster than conjunction search. A large number of distracters slowed down reaction times (RTs). When
stimulus complexity was not predictable in Experiment 3, this reduced search accuracy by about half. As could be predicted based on previous
research on long RT tails, conjunction search in target absent trials revealed the impact of personality traits. The RT effect in visual search of the
accelerating “less social” AQ score was specific to men, while the effects of the “more social” decelerating Big Five Inventory factors
agreeableness and conscientiousness were specific to women. Thus, sex-specific personality traits could explain decision-making thresholds,

while visual stimulus complexity yielded an impact of the classic personality traits neuroticism and extroversion.
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The visual search paradigm usually involves finding the
odd-one-out in a group of items in a visual array. The visual
search is usually easier, the more unique this odd-one-out
item is (pop-out search) and the fewer item features are
shared with the distracters (conjunction search; Wolfe,
1994). Items in a visual search array can be in a wrong
place violating expectations or even placement rules
(Bertrand & Thullier, 2009; Lange-Kiittner & Bosco,
2016). Their places may be looked at again and re-
visited (Peterson et al., 2001) if individuals feel unsure.
Moreover, in arrays where there is no odd-one-out item,
participants usually take more time than when a target is
present to make sure they do not miss it (Wolfe & Van
Wert, 2010). Personality traits may influence visual search
as nervousness may lead to abolish search fast when the
target cannot be readily found (Donnelly et al., 2010). We
were interested in finding out whether the personality
traits of the Big Five Personality Inventory (BFI), namely
neuroticism, extroversion, agreeableness, openness to
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experience, and conscientiousness as well as autistic traits
(AQ) would have such an impact on visual search.

There is some evidence that personality traits can help
or hinder one’s performance in visual search. For instance,
in a visual search task with letters, extroversion was as-
sociated with short reaction times (RTs), while neurotic
personalities were slower in their visual search (Newton
et al., 1992). Yet another study with young adults at uni-
versity found that low extroversion was the only Big Five
personality trait that predicted better accuracy but longer
RTs (Peltier & Becker, 2017). They showed that for rare
targets, this personality factor was as important as visual
working memory capacity and the ability to inhibit of
invalid cues. Thus, previous research did find that espe-
cially neuroticism and extroversion appear to have an
impact on visual search.

Visual search activity heavily relies on situational
awareness (Endsley & Garland, 2000), which can differ
between men and women. Men decided having seen visual
search displays before by making quick global decisions
but risking false positives, while women’s decisions were
more circumspect and referred to the distance between
the actual items in the display (Brandner, 2007). In a real-
life visual search scenario, sex differences were observed
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in gaze patterns before and during street crossing (Tom &
Granié, 2011). Men were more on their guard than women
and watched moving vehicles even if there was a street
signal available. However, they were also more likely to
cross the road while the red signal was on, which suggests
that conscientiousness may be less important for men than
for women. Nevertheless, these men were also more often
found to be running fast across a cross-road than women.
Likewise, in a laboratory visual search task, men were
faster and more correct than women when a target was
present (English et al., 2021).

In the current study, we varied the perceptual load
(Lavie, 1995) with regard to set size and visual complexity
as both these factors may be responsible for the impact
that different personality traits might have on visual
search. Many previous studies used visually complex al-
phabetical letters for search arrays, for instance, Ls and Ts
(e.g., Biggs et al,, 2017; Peltier & Becker, 2017), or the
visually less complex singletons (Kiss & Eimer, 2011;
Nowakowska et al., 2017; Wolfe et al., 2003) to test item
characteristics such as color or size.

We presented young adults with a series of three visual
search experiments. The first experiment presented sin-
gletons, the second increased stimulus complexity, and the
third experiment decreased stimulus predictability, that is,
participants could not predict whether the next display
would consist of singletons or complex stimuli: Experi-
ment 1 had only one-dimensional unicolored stimuli while
in Experiment 2, we increased the visual complexity of the
items, which contributes to perceptual load (Alvarez &
Cavanagh, 2004; Battle et al., 2020; Beringer et al., 1988)
by using double-barreled bicolored icons (see Figure 1). In
Experiment 3, we mixed the two kinds of displays to re-
duce stimulus homogeneity and predictability. We reck-
oned that Experiment 3 should be the most challenging
because the changing number of dimensions in the displays
makes a target less predictable and requires increased at-
tentional resource allocation. The three experiments were
given in a fixed order in a within-subject experimental
design so as to gradually increase task difficulty.

For the measurement of personality, participants com-
pleted the Big Five Inventory (BFI; Costa & McCrae, 1992)
and the Autism Spectrum Quotient scales (AQ; Baron-
Cohen et al., 2001). The five factors are Extroversion (E),
Openness (0), Agreeableness (A), Conscientiousness (C),
and Neuroticism (N). Extroversion measures enthusiasm,
excitement-seeking, positive emotions, and warmth. A
meta-analysis of studies on the relation of professional
interests and the BFI showed that extroversion combined
with an interest in enterprising showed the highest cor-
relation (.50) with self-directed search (Larson et al.,
2002). Openness measures curiosity, ideas, and imagi-
nation. In combination with an interest in art and aes-
thetics, openness was also correlated with self-directed
search (.49; Larson et al., 2002). For this reason, we ex-
pected that extroversion and openness would be factors
that help to more readily engage with a target in visual
search.

Agreeableness and conscientiousness are more recent
additions to the personality inventory of Costa and
Mcrae (2008) to overcome limitations of earlier per-
sonality tests, which consisted of only the two person-
ality factors neuroticism and extroversion (Eysenck &
Eysenck, 1975). Costa and Mcrae (2008) also wanted to
measure factors such as trust, altruism, self-control, and
the need for achievement. Agreeableness measures not
only trust and altruism but also compliance and modesty,
while conscientiousness measures dutifulness, self-
discipline, and deliberation as well as an absence of im-
pulsiveness. Analysis of visual search on webpage displays
in three conditions, factual, interpretive, and exploratory,
showed that highly conscientious participants performed
better than those high in agreeableness and extroversion
because they needed fewer and shorter fixations to extract
relevant information (Al-Samarraie et al., 2017). Also, a
study with professional airport controllers found that only
conscientiousness significantly correlated with visual
search accuracy (Biggs et al., 2017). Thus, of the “new”
personality factors, conscientiousness was more relevant
than agreeableness for visual search.

Experimént 2
Visually Complex Stimuli
Target: Lower left corner

Experiment 1
Simple Stimuli
Target: Upper left corner
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Figure 1. Examples of the stimuli
used in Experiments 1-3. Both tar-
get and distracter stimuli were
randomly distributed and their lo-
cation randomly changed from trial
to trial. Set size varied between 6,
10, and 14 items.

Experiment 3

Unpredictable Complexity
Target: Upper right corner
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Neuroticism is possibly the most and at the same time
least well-known personality factor (Weiss & Deary, 2019).
In the BFI, neuroticism measures negative feelings, irri-
tation, low mood, and perceived stress. However, anxiety
about others’ perceptions of the own competence may
have beneficial effects at work as especially highly neurotic
men earned higher salaries, while in women, conscien-
tiousness had a stronger effect on their earnings (Jonason
et al., 2018). Participants high in neuroticism were more
likely to draw out their RTs to achieve high accuracy
(Flehmig et al., 2010). These extended RTs were exac-
erbated by changes in visual selection criteria (Nécka &
Szymura, 2001). However, a slow response to change was
also seen as a positive trait as people high in neuroticism
would be more likely to persevere in the face of difficulty
(Eysenck, 1970). We thus predicted that people with
dominant neurotic traits would be more adept in the in-
creasingly difficult visual search conditions.

Autistic personality traits as measured by the Autism
Quotient (AQ) questionnaire (Baron-Cohen et al., 2001)
are often perceived as counterproductive in social in-
teractions and communication; however, social detach-
ment may actually aid the search for a target. Adults with
autism found especially serial search for a target less
challenging than neurotypical adults (O’Riordan, 2004).
Moreover, autism as a subclinical personality trait ap-
peared to counteract perceptual load in visual search
because of an enhanced ability to discriminate the target
stimulus from distractors (Remington et al., 2012). We
thus hypothesized that participants with a high AQ may
perform well in the visual search tasks as they have a
natural ability to process meaningless raw data and a
preference for raw uncategorized perceptual information
(e.g., O'Riordan, 2004).

Because we used a within-subjects design, we en-
sured that the same personalities impacted in each of
the three experiments, but probably different aspects of
their personalities would become relevant depending
on the perceptual load. We expected that personality
differences should show best under high or unpre-
dictable perceptual load (Lavie, 1995) and when targets
are absent because of the incremental search (Chun &
Wolfe, 1996). Rare targets (low prevalence effect) and
target absent trials may provide a particularly strong
test of personality traits because of the higher quitting
threshold (Peltier & Becker, 2017). Very often such
trials produce exceptionally slow RTs which yield an
ex-Gaussian distribution with a long RT “tail” (long RT
tail; Shahar et al., 2014), meaning that a sizeable
proportion of the sample shows extended latencies.
Shahar et al. (2014) tested whether the long RT tail is
produced because a high working memory load due to
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(1) perceptual decisions, (2) fluctuations in attention or
motivation, or (3) decision-making following rules of
the task. Shahar et al. (2014) increased task difficulty
by testing set size in arbitrary or nonarbitrary
stimulus-response experiments and predicted that a
high load generated by a large set size in interaction
with arbitrary mappings of letters, digits, or shapes
would produce extremely slow RTs. They indeed found
that this most difficult condition produced an ex-
Gaussian distribution with a long RT tail of up to
3,000 ms. They also concluded that only non-decision
time was responsible for extremely long RTs. A similar
study with a low prevalence effect that produced a long
RT tail in addition to tested brain potentials (Thorpe
et al., 1996). Thorpe et al. (1996) found frontal lobe
activity 150 ms after stimulus onset in target absent
trials, but this was unrelated to the slow or fast RTs.
They also concluded that RTs are not prolongated
because of perceptual decision-making but because of
an unspecified non-decision time factor. Indeed, recent
research showed that social decision-making that in-
volved sharing resources can produce very slow RTs of
around 3,000 ms when adults weigh utility (Krajbich
et al., 2015; see also Lynn & Barrett, 2014). However,
Shahar et al. (2014) and Thorpe et al. (1996) were less
concerned about slow RTs in general, but about the
long RT tail, that is extremely slow RTs that prevent a
normal distribution of latencies. Because the simula-
tions by Shahar et al. (2014) show that the long RT tails
are caused by the duration of nonspecific decision time,
and not by perceptual factors, attention or motivation,
they suggest that further empirical research on indi-
vidual differences may explain extremely extended
RTs in visual search tasks. We report such a study
where individual differences of personality are tested
in their impact on visual search of targets (Experiment
1), increasing in visual complexity (Experiment 2), and
decreasing in predictability (Experiment 3).

To summarize, based on the review, the hypotheses of
the current set of experiments are that (1) extroversion
and openness would facilitate target identification and (2)
a high AQ would produce fast RTs even in conjunction
search where targets and distracters share similar fea-
tures. We further hypothesized that (3) highly consci-
entious participants would be able to maintain their speed
in the face of increasing task difficulty, while (4) par-
ticipants with dominant neurotic traits would show in-
creased accuracy but extended RTs. Finally, the impact of
these personality traits on visual search was expected to
occur especially in Experiment 2 with visually more
complex stimuli and in Experiment 3 where visual
complexity was not predictable.

Experimental Psychology (2021), 68(3), 149-164

under the license CC BY-NC-ND 4.0 (https://creativecommons.org/licenses/by-nc-nd/4.0)


https://creativecommons.org/licenses/by-nc-nd/4.0

152 C. Lange-Kuttner & A.A. Puiu, Perceptual Load and Sex-Specific Personality Traits

Experiment 1: Visual Search With
Simple Stimuli

Methods

Participants

G*Power analysis for a multivariate ANOVA (MANOVA)
with a within-subject factor with 12 measurements per
experiment, an ES of .25, an a level of .05, and a power of
.95 generated a minimum sample size of N = 45. We tested
all participants who consented without excluding any in-
dividual, that is, 71 participants aged 18-48 years (M = 24
years, SD = 6 years) from the student population of an
urban London university. There were n = 30 men (M = 24
years, SD = 4 years) and n = 41 women (M = 25 years,
SD = 6 years). Participants had normal or corrected-to-
normal vision. We screened for dyslexia with a self-
assessment questionnaire and for color blindness with
the Ishihara Colour Blindness Test (Ishihara & Force,
1943). Data from one participant were discarded after the
color blindness screening. Data of another participant
were discarded because of technical failure causing
missing data. Data from four participants were excluded
because of outlier RTs (lower than 400 ms or greater than
3,500 ms). This resulted in a final sample of N = 65, with 27
male participants and 38 female participants.

Apparatus and Stimuli

The experiment was programmed in Visual Basic. The
code is available at https://osf.io/ug32h/. Experiments
were simultaneously presented with Visual Basic.NET on
20 computers (Pentium IV, 3.5 GHz, 1,440 x 900 reso-
lution LCD display, 75 MHz refresh rate) in a laboratory in
the Science Centre of the university. Computers were set
up in individual cubicles to minimize distraction. Tasks
were generic insofar as each task was randomly and in-
dividually produced for every participant according to an a
priori designed script. Self-paced responses were regis-
tered with a UK keyboard by pressing the “/” (forward
slash) for a target or the “z” key if no target was present.
Feedback (“Correct” or “Incorrect”) was displayed for
250 ms after each response. A fixation cross was presented
for 600 ms at the beginning of each trial. The experiment
had two blocks (pop-out, conjunction) with 144 trials each,
that is, in total 288 trials. Participants were given 10 ad-
ditional practice trials. In each block, targets were present
in half of the trials, with the other half comprising no
targets. All stimuli were randomly distributed on each trial
across the 1,440 x 900-pixel screen. Set size had three
levels: 6, 10, or 14 stimuli. Stimuli were green singletons
(Commission Internationale de L’Eclairage = 0.315). The
size was height = 0.25 inches, and if they were tilted, the
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angle was 26.5°. In the pop-out condition (Block 1), targets
differed from distractors only in orientation. In the con-
junction condition (Block 2), some features were shared
between targets and distracters, so they varied in orien-
tation and size (small 0.15 inches among large 0.38
inches).

Big Five Personality Inventory

The inventory consists of a 44-item questionnaire (John
et al., 1991; Version 4a). Statements are rated by partici-
pants on a 5-point scale, ranging from strongly agree to
strongly disagree. The factors Extroversion (E), Openness
(O), Agreeableness (A), Conscientiousness (C), and Neu-
roticism (N) were found to be invariant across culture, age,
and sex (Costa & Mccrae, 1992; but see Gurven et al.,
2013). A meta-analysis of various versions of the Big Five
Personality questionnaires by Hamby et al. (2016) ana-
lyzed 352 samples included in 288 studies and yielded 1,317
a coefficients based on a total sample size of 161,091
participants. a coefficients varied between .81 to .85, and
reliability varied between .76 and .85.

Autism Quotient

A pen-and-paper copy of the Adult Autism Spectrum
Quotient (AQ) questionnaire (Baron-Cohen et al., 2001)
was used: https://psychology-tools.com/test/autism-
spectrum-quotient. The questionnaire evaluates five
different areas: social skill, attention switching, attention
to detail, communication, and imagination, with 10 items
contributing to each category. Internal consistency scores
of this questionnaire range from 0.63 to 0.77 (Baron-
Cohen, et al, 2001). The questionnaire shows good
test-retest reliability indicating that the test items are
stable over time (Broadbent et al., 2013) as well as a high
validity of the questionnaire as a self-report measure to
quantify autistic traits (Woodbury-Smith et al., 2005). The
maximum possible score was 50 points. Baron-Cohen
et al. (2001) suggest that a score above 32 indicates As-
perger syndrome. Ruzich et al. (2015) found in a sample of
N =1,374 that an adult population has an average AQ of 17,
while the clinical population has a score of 35. Males
tended to score higher than females (18:15).

The AQ score measures whether a person has a re-
luctance to socialize. An agreement to statements such as
“I find it hard to make new friends” adds to AQ score,
while a statement such as “I enjoy social chitchat” does not
add to AQ score. A high AQ score suggests that the person
is not adept in communication and shows repetitive be-
haviors by agreeing to statements such as “I prefer to do
things the same way over and over again.” Also, other
autistic traits such as high concentration “I frequently get
so absorbed in one thing that I lose sight of other things”,
sensory sensitivity “I often notice small sounds when
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others do not”, and attention to detail “I tend to notice
details that others do not” are items where agreement
would contribute to the AQ score.

Procedure

The study was approved by the departmental ethics
committee. It was explained to participants that they could
withdraw at any time. A debriefing session was offered
upon completion of the experiments. Participants were not
remunerated. They sat approximately 50 cm from the
computer screen in an upright position and were asked to
look for a right-tilted bar as this was always the same
outlier in the target-present trials. Online instructions
were:

“Please press the / key if you see a right-tilted bar.
Alternatively, please press the Z key. Respond as
accurately and quickly as possible. This experiment
will have two blocks of trials. Press any key to start the
practice trials.”

Data Generation

Data were recorded for RT and accuracy. We computed
error rates because especially nonserial searchers who
would be less conscientious and thorough make more
errors in visual search (Hogeboom & Van Leeuwen, 1997).
D prime (D) was computed by subtracting the percentage
of false alarms from the percentage of hits. This approach
controls for chance responses if participants randomly or
continuously pressed a key. RTs were averaged only for
correct responses. Data are deposited on the Open Science
Framework https://osf.io/ktud6/.

Results

We first analyzed sex differences in personality. T-tests for
independent samples showed no significant differences
between personality traits in men and women, ps >.346. A
different picture emerged when the pattern of shared
variance between traits was compared in split-sample
correlations (see Table 1). The only significant correla-
tion in men was a positive correlation of .50 between
neuroticism and AQ. Neuroticism and AQ were also
positively correlated in women although somewhat lower
at .38. In women, openness was negatively correlated with
both neuroticism at —.41 and extroversion at —.40.
Scatterplots showed that women high on neuroticism
were less open and extroverted, with more pronounced
autistic traits indicating shyness. In contrast, extroversion
was positively correlated with conscientiousness as
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Table 1. Pearson correlations (two-tailed) between BFI and AQ

1. 2. 3. 4. 5. 6.

Total sample (N = 65)

1. Extroversion 1 20 -8 19 .29* -6
2. Agreeableness 1 -.10 16 2 -.23
3. Neuroticism 1 =17 .00 Lx*
4. Openness 1 .07 —.24*
5. Conscientiousness 1 —.04
6. AQ 1

Men (n = 27; above the diagonal)
1. Extroversion 1 A4 —-23  —-.08 27 =01
2. Agreeableness 23 1 —.29 .34 .31 —.29
3. Neuroticism =17 .06 1 —.05 .09 .50**
4. Openness —.40* 06 —-.41* 1 -.08 —-24
5. Conscientiousness 32 .02 -0 2101 .09
6. AQ —-24 -20 .38 -—-25 -14 1

Women (n = 38; below the diagonal)

Note. **p < .01 (two-tailed), *p < .05 (two-tailed). AQ = Autism Quotient,
BFI = Big Five Inventory.

women high in conscientiousness also tended to be more
extroverted.

Because of the different profiles of personality traits in
men and women, a split-sample by sex procedure was used
when analyzing visual search involving personality traits as
covariates.

M and SD per condition per experiment are listed in the
Electronic Supplementary Material (ESM 1). RTs and accu-
racy data were analyzed in a 2 (target: present or absent) x 2
(pop-out/conjunction) x 3 (Set Size: 6, 10, or 14) MANOVA
with repeated measures on all factors. The degrees of
freedom were adjusted according to Huynh-Feldt when the
Mauchly’s test of sphericity was significant. We report ac-
curacy before RTs. After the report of the results for the visual
search task, the full scores of the personality variables in-
clusively the AQ score were added to the model as covariates.
When a covariate was significant, this personality variable
was dichotomized at the median and the model rerun with
just this one between-subject variable as a post hoc test to
obtain group means that could be compared and plotted.

Accuracy

There was a main effect of target presence, F(1,
65) = 55.04, p < .001, n? = .46. As could be expected,
accuracy was higher when the target was present
(M = 91.3%) than when absent (M = 86.2%). No other
effect was significant, ps > .146.

Reaction Times

RT analyses yielded highly significant statistical effects for
all factors and two-way interactions, ps < .001. Participants

Experimental Psychology (2021), 68(3), 149-164

under the license CC BY-NC-ND 4.0 (https://creativecommons.org/licenses/by-nc-nd/4.0)


https://osf.io/ktud6/
https://creativecommons.org/licenses/by-nc-nd/4.0

154 C. Lange-Kuttner & A.A. Puiu, Perceptual Load and Sex-Specific Personality Traits

showed longer response times when a target item was
absent (M = 1,239 ms) than when a target was present
(M =978 ms), F(1, 65) =106.71, p < .001,n2 = .62 as search
is more exhaustive and needs to be aborted when no target
can be found. The two-way interaction of target presence
with pop-out search was significant, F(1, 65) = 17.92,
p <.001, n?=.22, insofar as the target was detected faster
in pop-out search when it was present (M = 1,059 ms) than
when it was absent (M = 1,416 ms). If distracters shared
features with the target in conjunction search, it also took
longer when the target was absent (M = 1,061 ms) than
when it was present (M = 898 ms), but the difference was
not as large.

The main effect of set size was significant as expected,
F(1.68, 65) = 40.93, p < .001, n? = 39, with the number of
distracters slowing down RTs (6 items: M = 1,035 ms, 10
items: M = 1,099 ms, 14 items: M = 1,191 ms). The linear
polynomial contrast was significant, F(1, 65) = 56.27,
p < .001, n? = .47, while the quadratic trend was not,
p =.207. The presence of the target was important for the
effect of set size, F(1.62, 65) = 8.62, p <.001,1?=.12. When
the target was absent, the decision time was longer and
more distracters were present (6 items: M = 1,128 ms, 10
items: M = 1,127 ms, 14 items: M = 1,361 ms). Latencies
were faster when a target was present and increased not as
much (6 items: M = 943 ms, 10 items: M = 971 ms, 14 items:
M = 1,021 ms).

Pop-out (M = 1,238 ms) was slower than conjunction
(M = 980 ms) search, F(1, 65) = 21.84, p < .001, n? = 25.
Pop-out versus conjunction search in interaction with set
size was significant, F(1.62, 65) =11.88,p <.001,112=.16. In
pop-out search, RTs increased considerably with set size (6
items: M = 1,114 ms, 10 items: M = 1,231 ms, 14 items:
M = 1,368 ms), while for conjunction search, RTs hovered
around 1,000 ms (6 items: M = 957 ms, 10 items:
M = 968 ms, 14 items: M = 1,014 ms). Thus, in this ex-
periment with monochrome green singletons, it was easier
to find a target among distracters that varied in two dimen-
sions, namely orientation and size, than just in orientation.

When controlling for sex differences, the only signifi-
cant effect was an interaction of sex with the target absent/
present effect, F(1, 65) = 5.27, p = .025, n? = .08. Women
showed longer response times when the target was absent
(M = 1,308 ms) than men (M = 1,141 ms), but when the
target was present, they decided at about the same speed
target (women M = 1,001 ms; men M = 947 ms). This
showed that women searched more diligently for a target
until deciding that there was no target present.

Personality Variables
We then added the personality covariates of the BFI and
AQ and ran the model with a sex-split sample (compare

groups).

Experimental Psychology (2021), 68(3), 149-164

Accuracy

There was a significant effect of openness in the female
sample, F(2, 38) = 4.67, p = .038, n? = .13. The scatterplot
showed in women; the higher they scored on openness, the
higher was their accuracy, r = —.34, p = .037 (two-tailed).
Men both high and low in openness scored high in ac-
curacy, r = .27, p = .174 (two-tailed).

Reaction Times

Two significant main personality effects of about equal
strength were found in the male sample, of extroversion,
F(2,27) =5.24, p = .033,n2 = .21, and of AQ, F(3, 27) = 5.48,
p = .030, n? = .21, while there were no main effects of
personality in women, ps > .494. Scatterplots showed that
the higher the extroversion score in men, the slower the
RTs, but the correlation between extroversion and RTs
was not significant, r = .30, p = .133 (two-tailed). In con-
trast, the higher the AQ score, the faster the RTs and these
two variables were significantly correlated, r = —.48,
p =.012.

Neuroticism had a significant influence on the target
absent/present by set size effect, F(3, 27) = 3.35, p = .045,
n? = .14 in men. To follow up the significant three-way
interaction, we ran the sex-split (compare groups) MANOVA
with neuroticism as a between-subject variable.

A two-way interaction of set size and neuroticism
showed that highly neurotic men were looking for a shorter
time and broke off their search quicker than men scoring
lower on neuroticism, F(2, 27) = 3.38, p = .042,? = .12 (see
Figure 2; left graph, solid black line). The target absent/
present two-way interaction and the full three-way
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Figure 2. Experiment 1. Visual search time depending on neuroticism.
Error bars denote the SE.
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Figure 3. Experiment 1. Visual search time depending on Women'’s
conscientiousness. Error bars denote the SE.

interaction with neuroticism did not reach significance,
ps > .094.

In this post hoc test, the three-way interaction of target
absent/present by set size effect by neuroticism was sig-
nificant in women, F(2, 38) = 3.39, p = .039, n? = .09.
Women low in neuroticism searched for longer for an
absent target also under low cognitive load (see Figure 2;
left graph, dashed orange line). These results showed that
in both men and women, high neuroticism shortened RTs
as expected.

In the women sample, a significant effect of conscien-
tiousness on pop-out versus conjunction search was re-
vealed, F(1, 38) = 4.15, p = .050, 12 = .12. The follow-up of
the significant interaction with a sex-split (compare groups)
MANOVA with conscientiousness as a dichotomous
between-subject variable as expected showed no significant
effects of conscientiousness in men, ps > .162, while in
women, the three-way interaction of pop-out versus con-
junction by target absent/present by conscientiousness was
approaching significance, F(1, 38) = 3.77, p = .060, > = .09.

Figure 3 (left graph, solid orange line) shows that when
the target was absent, highly conscientious women showed
extended RTs to find an absent target in the pop-out search
and a shorter time in the conjunction condition than less
conscientious women. Given that in pop-out search, a
target would have been more readily perceptible than in
conjunction search, an earlier abortion of the search would
have been the more efficient and appropriate strategy.

To summarize, men with higher autistic traits were
quicker to decide about target presence. Highly neurotic
men and women were faster and broke off the search in a
comparably shorter time. In contrast, women low in
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neuroticism and those highly conscientious took more
time and searched for longer when the target was absent.

Experiment 2: Visual Search With
Complex Stimuli

In the second experiment, we tested the same participants
with more complex stimuli. The hypothesis was that visual
complexity would deepen the sex differences and
strengthen the statistical effects of the personality vari-
ables. We introduced a second color as this makes the
distracters in visual search more powerful than mono-
colored stimuli (Weichselbaum & Ansorge, 2018).

Methods

Participants were the same as in Experiment 1.

Apparatus and Procedure

The number of blocks and trials were the same as in
Experiment 1. The complex stimulus set was composed of
double-barreled items (e.g., two aligned strokes). The two
elements were red or green, for example. In the pop-out
condition, the targets differed from the distracters only in
one dimension, either size (small = 0.15 inches, large =
0.38 inches) or orientation. Another possibility was that
the elements had different colors. These were either two
different colors, or colors differed in luminance. In the
conjunction condition, the double-barreled items had one
part of the two-element item that was shared with the
target, while the second part would be different in color or
position. Participants were told to “Please press the / key if
you see an element that differs from the others. Alter-
natively, press the z key. Respond as accurately and
quickly as possible.”

Results Experiment 2

Accuracy

As in Experiment 1, there was a main effect of whether the
target was present or absent, F(1, 65) = 50.68, p < .001,
n? = .44, with a medium ES. Accuracy was higher when the
target was present (M = 90.8%) than when absent
(M = 84.8%).

Pop-out search was more accurate (M = 92.0%) than
conjunction search (M = 83.6%), F(1, 65) = 77.50, p < .001,
n?=.55. This effect varied based on whether the target was
present or absent, F(1, 65) = 17.41, p < .001, n? = .21. When
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the target was present, pop-out search accuracy was
slightly higher (M = 93.0%) than when it was absent
(M =91.0%), but in the conjunction search, this difference
was much more pronounced (target present M = 88.5%,
target absent M = 78.6%).

There was also a main effect of set size in search ac-
curacy, F(2, 65) = 4.03, p = .020, n? = .06, as fewer dis-
tracters lead to better accuracy (6 items: M = 89.1%, 10
items: M = 87.1%, 14 items: M = 87.2%). The linear poly-
nomial contrast was significant, F(1, 65) = 5.15, p = .027,
n? = .07, while the quadratic trend was not, p = .118.

The control of the model for sex differences did not yield
a significant main effect of sex, p = .510, nor interaction
effects with sex, ps > .259.

Reaction Times

RT analyses yielded highly significant statistical effects for
all factors and two-way interactions, ps < .001. Participants
showed shorter response times when a target item was
present (M = 1,154 ms) than when absent (M = 1,426 ms),
F(1, 65) = 73.06, p < .001, n? = .53, because of ease of
decision-making when a target can be found.

This experiment with complex stimuli showed that pop-
out (M = 1,033 ms) was faster than conjunction search
(M = 1,547 ms), F(1, 65) = 116.45, p < .001, 2 = .64. The
main effect of set size again showed, F(1.88, 65) = 36.71,
p<.001,n?=.37, that a larger amount of distracters slowed
down RTs (6 items: M = 1,186 ms, 10 items: M = 1,302 ms,
14 items: M = 1,382 ms). The linear polynomial contrast
was significant, F(1, 65) = 56.49, p < .001, n? = .47, while
the quadratic trend was not, p = .275. The presence of the
target was important for the effect of set size, F(2,
65) =12.19, p < .001, 2 = .16. When the target was absent,
RTs were longer, and more distracters were present (6
items: M = 1,280 ms, 10 items: M = 1,430 ms, 14 items:
M = 1,568 ms), but latencies were quicker when a target
was present and increased not as much (6 items:
M = 1,090 ms, 10 items: M = 1,175 ms, 14 items:
M = 1,197 ms).

The two-way interaction of target presence with pop-
out/conjunction search was significant, F(1, 65) = 80.10,
p<.001,1%=.56. The target was detected somewhat faster
in pop-out search when it was present (M = 1,019 ms) than
when it was absent (M = 1,047 ms). This was the same in
conjunction search as it also took longer when the target
was absent (M = 1805 ms) than when it was present
(M = 1,289 ms), but the difference was much larger.

The classic effect of pop-out versus conjunction search
in interaction with set size was significant, F(1.84,
65) = 15.33, p < .001, n? = .19. In pop-out search, RTs
increased somewhat with the number of distracters (6
items: M = 983 ms, 10 items: M = 1,041 ms, 14 items:
M = 1,076 ms), but this increase was more pronounced for
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conjunction search (6 items: M = 1,389 ms, 10 items:
M =1,564 ms, 14 items: M = 1,688 ms). Thus, with complex
stimuli, the expected increase in search difficulty in
conjunction search was found.

When controlling the results for sex differences, the main
effect and interactions were all nonsignificant, ps > .202.

Personality Variables

We then added the personality covariates of the BFI and
AQ and ran the model with a sex-split sample (compare
groups).

Accuracy
There were neither significant effects of personality
traits in the male, ps > .089, nor in the female sample,
ps > 111

Reaction Times

There was no significant effect of personality on visual
search in the male sample, ps > .106. However, in the
female sample, the set size effect in pop-out versus con-
junction search was dependent on the level of their
openness, F(2,38) =3.79, p=.028,1?=.11, with women less
open to experience showing longer and more steeply in-
creasing latencies with set size than in those women who
were more open. However, the follow-up of the significant
interaction with a sex-split (compare groups) MANOVA
with openness as a between-subject variable showed no
significant effects of openness in the men sample,
ps >.467, nor in the women sample, ps >.106, and thus, the
data are not plotted.

Moreover, in the female sample, a significant effect of
extroversion occurred in a four-way interaction of the pop-
out/conjunction search with the number of distracters and
the presence or absence of the target, F(2, 38) = 3.68,
p = .031, n? = .11. The follow-up of the significant inter-
action with a sex-split (compare groups) MANOVA with
extroversion as a between-subject variable did not reach
significance in the men sample, ps > .098, but the four-way
interaction was significant in the women sample, F(2,
38) =4.09, p=.021,1n?=.10. Women with more introverted
personalities searched for a long time in conjunction
displays when the target was absent with RTs over
2,250 ms (orange dashed lines in panel A of Figure 4),
while their RTs were much quicker when the target was
present (see panel B of Figure 4).

To summarize, highly extroverted participants were
more efficient in their RTs when no target was present.
This was most likely to be significant only in women be-
cause the correlations between personality traits showed
that in women, openness and extroversion were variables
with significant amounts of shared variance while this was
not the case in men.
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Experiment 3: Unpredictable
Stimulus Complexity

The third experiment differed from the previous experi-
ments insofar as search displays with simple and complex
items appeared in an unpredictable sequence.

Methods

Participants were the same as in Experiments 1 and 2.

Apparatus and Stimuli

Stimuli were randomly drawn from a pool of those used in
Experiments 1 and 2. There were 36 arrays with simple
stimuli, 36 arrays with complex stimuli, again amounting
to 72 with and 72 without target trials = 144 trials, in two
blocks amounting to 288 trials in total. Instructions were
the same as in Experiment 2.

Results Experiment 3

Accuracy

There was a main effect of whether the target was present
or absent, F(1, 65) = 26.55, p < .001, n? = .30. Accuracy in
general was low, but higher when the target was present
(M = 49.5%) than when absent (M = 44.3%).

Pop-out search was less accurate (M = 45.0%) than
conjunction search (M = 48.8%), F(1, 65) = 40.13, p <.001,
n? = .39, but again this was dependent on whether the
target was absent or present, F(1, 65) = 8.49, p = .005,
n? = .12. When the target was absent, pop-out search
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accuracy was slightly higher (M = 46.2%) than when it was
present (M = 43.7%), but in conjunction search, the dif-
ference was more pronounced (target absent M = 52.7%,
target present M = 44.9%).

When displays varied in visual complexity in unpre-
dictable ways, the number of distracters as such did not
matter, F(2, 65) = 1.24, p = .293, but set size did interact
two-way with pop-out versus conjunction search, F(1,
65) = 32.46, p < .001, n? = .33, two-way with target
presence, F(1, 65) =29.00, p <.001,n2=.31, and three-way
with both these factors, F(1, 65) = 18.89, p <.001, n2=.23.
When the target was present, in pop-out search, accuracy
increased in displays along with the number of distracters
(6 items: M = 42.9%, 10 items: M = 45.7%, 14 items:
M = 50.2%), while in conjunction search, accuracy was
higher but reduced in displays with the most distracters
(6 items: M = 59.0%, 10 items: M = 58.3%, 14 items:
M = 40.8%). This was not the case when the target was
absent as pop-out search (6 items: M = 41.5%, 10 items:
M = 39.1%, 14 items: M = 50.5%) and conjunction search
were at the same low level (6 items: M = 42.0%, 10 items:
M = 43.4%, 14 items: M = 49.2%)).

The control of the model with the sex variable revealed
an interaction of sex with pop-out versus conjunction
search and target presence, F(1, 65) = 8.81, p = .004,
n? = .12. Male participants showed no difference in pop-
out search whether the target was absent (M = 43.89%)
or present (M = 43.98%), but accuracy was higher
in conjunction search when the target was absent
(M = 53.5%) rather than present (M = 42.1%). Female
participants showed higher accuracy in the target absent
trials (pop-out M = 47.9%; conjunction M = 52.1%) than
target present trials (pop-out M = 43.6%; conjunction
M = 46.7%).
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Reaction Times

Participants showed shorter response times when a target
was present (M = 1,009 ms) than when it was absent
(M =1,337 ms), F(1, 65) = 65.08, p < .001, n?= .50, because
of ease of decision-making when a target can be found.

Also, this experiment with stimuli of different levels of
complexity showed that pop-out (M = 1,020 ms) was faster
than conjunction search (M = 1,326 ms), F(1, 65) = 116.42,
p < .001, n? = .63. This effect occurred independently of
whether the target was absent or present, F(1, 65) = 3.11,
p=.082.

The main effect of set size was significant, F(1.83, 65) =
26.90, p <.001, n? = .30, showing that a greater number of
distracters slowed down RTs (6 items: M = 1,079 ms, 10
items: M = 1,210 ms, 14 items: M = 1,231 ms). The linear
polynomial contrast was significant, F(1, 65) = 37.42,
p<.001,1?=.37, and so was the quadratic trend, F(1, 65) =
10.28, p = .002, n? = .14, although with a smaller ES. The
presence of the target was important for the effect of set
size, F(2, 65) = 9.25, p < .001, n? = .13. When the target
was absent, search took longer, the more distracters
were present (6 items: M = 1,199 ms, 10 items:
M = 1,370 ms, 14 items: M = 1,442 ms). Latencies were
quicker when a target was present and hovered around
1,000 ms (6 items: M = 958 ms, 10 items: M = 1,050 ms,
14 items: M = 1,021 ms).

The classic effect of pop-out versus conjunction search
in interaction with set size was significant, F(1, 65) = 10.61,
p < .001, n? = .14. In pop-out search, RTs increased
somewhat with the number of distracters (6 items:
M = 975 ms, 10 items: M = 1,056 ms, 14 items:
M =1,030 ms), but this increase was more pronounced for
conjunction search (6 items: M = 1,183 ms, 10 items:
M = 1,364 ms, 14 items: M = 1,432 ms). Thus, also in this
experiment with different levels of complexity in an un-
predictable sequence, the expected increase in search
difficulty could be found in the conjunction search.

Thus, the unpredictability of visual stimulus complexity
hardly changed the experimental effects in RTs despite
drastically lowered accuracy. When controlling for sex
differences, the main effect and the interactions were all
nonsignificant, ps > .101.

Personality Variables

We again added the personality covariates of the BFI and
AQ and ran the model with a sex-split sample (compare
groups).

Accuracy
There were no significant effects of personality traits or AQ
in the male sample, ps > .068, nor in the female sample,
ps > .096.

Experimental Psychology (2021), 68(3), 149-164

Reaction Times

There was a significant three-way interaction of agree-
ableness with pop-out versus conjunction search and
target presence in men, F(1.84, 27) =5.85, p =.025,1? = .23,
and in the women sample, F(1, 38) = 4.61, p =.040,1?=.13.
Highly agreeable women took more time to decide when
the target was absent in the conjunction search than
women scoring lower on agreeableness, while in men the
reverse was true. The follow-up sex-split (compare groups)
MANOVA with agreeableness as a between-subject vari-
able showed no significant effects of agreeableness in the
men sample, ps >.190, nor in the women sample, ps > .150;
hence, the group means are not plotted.

Moreover, an effect of neuroticism in men was found
when they had to decide on the presence of a target de-
pending on the number of distracters, F(2, 27) = 3.79,
p=.031,7n%=.16. The follow-up sex-split (compare groups)
MANOVA with neuroticism as a dichotomous between-
subject variable showed a marginally significant three-way
interaction of target presence, set size, and neuroticism in
men, F(2, 27) = 3.15, p = .052, n?> = .11, and in women, F(1,
38) = 3.83, p = .058, n? = .10. Figure 5 (left graph, orange
and black solid lines) shows that both highly neurotic men
and women were faster to decide that a target was absent
than their same-sex peers scoring lower on neuroticism.
Latencies increased under cognitive load of greater
number of distracters. When the target was present, there
were no individual differences.

To summarize, Experiment 3 showed that the incon-
sistency of displays, with varying visual stimulus com-
plexity, led to a drastic performance decrement in accuracy
in both men and women, yet with similar experimental
effects for RTs as before. Neuroticism accelerated correct
decision-making in both men and women. However, there
was an opposite effect of agreeability in the two sexes.
Men tending to agree were making faster decisions when
the search became difficult, while women with high
agreeability scores were cautious and generally took more
time to make a decision.

Comparison of Experiments 1-3

To control any general task difficulty effects with regard to
within-subject effects in accuracy and RTs, we created
aggregate accuracy and RT variables across experimental
conditions for each of the experiments. We ran a one-
factorial ANOVA with repeated measures for accuracy and
RTs on the factor experiment with three levels for the three
experiments. We then controlled for sex differences, and
personality variables as covariates as before.
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Figure 5. Experiment 3. Impact of neuroticism on distracter pro-
cessing. Error bars denote the SE.

Accuracy

The main effect of the experiment was highly significant,
F(2, 65) = 773.94, p < .001, n? = .92. Pairwise comparisons
within the model showed that there was no difference in
accuracy level between Experiments 1 (M = 88.8%) and 2
(M = 87.8%), but accuracy in Experiment 3 (M = 46.9%)
was significantly lower. This was the case independently of
sex, ps >.117, and personality variables, in males, ps > .338,
and females, ps > .235.

Reaction Times

The main effect of the experiment was significant, F(2,
65) = 9.67, p < .001, n? = .13. Pairwise comparisons within
the model showed that RTs were significantly faster in
Experiment 1 with just singletons (M = 1,109 ms) and in
Experiment 3 with both singletons and double-barreled
stimuli (M = 1,173 ms) than in Experiment 2 (M = 1,290 ms)
with just the visually complex stimuli. This was the case
independently of sex, ps > .338, and personality variables,
in males, ps > .075, and females, ps > .071.

Discussion

Our aim was to investigate the effect of personality on
visual search. In a series of three experiments, we in-
creased task difficulty levels by increasing stimulus
complexity (singleton vs. double-barreled items) and
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predictability of visual complexity. This increase in task
difficulty significantly lowered accuracy in the third ex-
periment when stimulus complexity was unpredictable.
Latencies in the three experiments appeared to be de-
pendent on stimulus complexity as RTs for simple one-
dimensional monocolored stimuli were fast, for complex
bicolored stimuli RTs were significantly slower, and the
third experiment that included trials with both simple and
complex stimuli showed RTs that were in between which
reflected the affordances of the perceptual process and the
absence of perceptual learning in the three experiments.
Fatigue effects can only be observed with very large set
sizes of 24 and 36 items (Wang & Hou, 2020).

The Visual Search Experiments

The visual search experiments showed a number of ex-
pected effects, which did not vary across the three ex-
periments. Latencies were longer when the target was
absent because participants wanted to make sure that they
did not miss out on the detection of the target. Pop-out
search was faster than conjunction search as the target did
not share features with the distracters. A larger number of
distracters slowed down RTs more than fewer distracters,
and we found a significant linear trend for this effect in all
three experiments. The classic effect that RTs increased
with the number of distracters in conjunction but not in
pop-out search was borne out only in Experiments 2 and 3
with the visually complex stimuli, but not in Experiment 1
with singletons. Thus, the increase in visual complexity did
produce the intended effect of a stronger challenge.

These main effects of target presence shared features
between target and distracters and the number of dis-
tracters interacted, with absent targets and a higher
number of distracters magnifying the main effects. In
accordance with Shahar et al. (2014), extremely long RTs
were found in these target absent and large set size
conditions and personality effects showed particularly
here. It was not the case that the added visual complexity
in Experiment 2 produced the more impact of personality
variables due to perceptual load; instead, different per-
sonality aspects were relevant when processing visually
complex stimuli rather than singletons.

Experiment 1 did not yield as many experimental effects
in accuracy as Experiment 2, but in both experiments,
accuracy was higher when the target was present than
when it was absent. In contrast, in Experiment 3, the
heterogeneity of various stimulus arrays in terms of
complexity led to a very pronounced drop in accuracy by
about half. Stimulus consistency has been shown before as
more important than stimulus complexity (Plude et al.,
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1982). In Experiment 3, the easiest condition of a present
target with few distracters increased accuracy to 60%, but
this still fell short of accuracy levels of more than 80% in
Experiments 1 and 2. Importantly, Plude et al. (1982)
controlled for visual complexity by either having one-
letter or two-letter items. The level of visual complexity
did not interact with presentation consistency. Thus, it is in
line with this previous research that we found that con-
sistency was having a larger effect on accuracy of visual
search than visual complexity.

Personality and Visual Search

Accuracy of visual search is particularly relevant for
professional scanning, for instance, at airports (Biggs &
Mitroff, 2014). There were no effects of personality traits
on accuracy in the three experiments, with the exception of
Experiment 1 with singleton stimuli as women who scored
high on openness were more accurate in their identifi-
cation of the target. Openness to experience is often found
in creative personalities (Mccrae, 1987). A heightened
esthetic sensitivity for composition is an important per-
sonality factor in open-minded people (Coan, 1972; Palmer
et al,, 2013) and in visual search displays with singletons
this view on the composition of the whole array was
helpful.

In Hypothesis 2, we had expected based on previous
research (Remington et al., 2012) that participants’ per-
formance would be less prone to deteriorate under high
perceptual load with larger numbers of distracters if they
show a high score of autistic traits. However, in the current
study, such an advantage turned out as a main effect of AQ
only in Experiment 1 with singletons. The higher men’s AQ
score, the faster was the recognition and decision that a
target is absent. Consistent decision-making in people with
autistic traits is a reliable result in many studies across
various topics (De Martino et al., 2008; Farmer et al., 2017;
Lange-Kiittner et al., 2019; South et al., 2014). In contrast,
highly conscientious women searched for longer when the
target was absent even in the pop-out condition where it
would have been readily perceptible. Hence, when a
search array was perceptually simple, fast speed seems to
have been a focus of men with autistic traits, while con-
scientious women searched for longer, even in relatively
simple pop-out searches.

Another personality factor that was responsible for fast
and correct decision-making in visual search was neu-
roticism, for both sexes, in Experiment 1 with singletons
and in Experiment 3 that contained displays with single-
tons. Men and women who scored high in neuroticism
were looking for a shorter time and made faster decisions
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to abort the search when there was no target present but
were still sensitive to the number of distracters. This
showed great efficiency in the identification of simple
visual targets. The result appears to disconfirm Hypothesis
4, which was based on Newton et al’s. (1992) finding that
high neuroticism correlated with slow RT's in target-absent
trials. Newton et al. used letters which were similarly
complex as the double-barreled stimuli in Experiment 2.
Instead, we obtained neuroticism-accelerated RTs in
search arrays with singletons and no effect of neuroticism
with visually complex stimuli. In both men and women in
the current study, neuroticism was significantly correlated
with the AQ score and as explained above, sub-clinical
autistic traits facilitate in various areas where consistent
and efficient decision-making was required.

In another recent study, when comparing four types of
displays for visual exploration, first, interest for colors in a
grid, second, for gray-scale visual segments, third, for
written words in different font types and sizes, and, fourth,
for different types text alignment without letters being
visible, eye tracking showed that the displays with letters
were of particular interest for participants with high
neuroticism (high anxiety and cautiousness; Al-Samarraie
et al., 2018). Participants with a high score on the neu-
roticism factor appeared to search arrays with words
written in differently sized fonts more widely, while eye
movements related to other personality dimensions
clustered just above the central fixation point.

Dhinakaran et al. (2014) correlated the BFI personality
factors with a rapid serial visual presentation of letters,
which produces an attentional blink that involves missing
out on a second target after discovering the first. They used
two overlapping streams, one slow with large letters and
one fast with small letters. Participants were given the
instruction to ignore one stream or the other. When
neuroticism was high, the focus on the fast stream of small
letters was more challenging than the slow stream with
large letters. In contrast, extroversion was helpful for the
fast stream of small letters.

Before agreeing with these authors’ conclusion that the
results showed neurotics’ overinvestment of attention and
a stronger spatial focus on salient, bigger stimulus fea-
tures, it is worth noting results from a training study of
strategies in visual search. Wang et al. (1997) trained
participants to avoid visiting locations twice during search
for a target in images of soldering boards, with several
groups of large amounts of very small dots. Training was
successful insofar as such systematic search increased the
target detection rate as opposed to unsystematic random
search, which degraded detection accuracy. The inter-
esting part of this study is, however, that the pretraining
measures Embedded Figures Test and a digit span test did
not predict the success; instead, foveal acuity did.
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Maximum foveal acuity arises from a 1.5-mm wide
deepening in the retinal photoreceptor layer in the eye,
composed entirely of cones. Foveal acuity correlated with
accuracy at .71 in untrained visual search and with search
stopping time at .69 in trained systematic search. This
showed the importance of foveal acuity for visual search
(see also Chan & Courtney, 1996). Also, recent research
suggests a target in a random location in a search array is
best detected with a combination of high foveal acuity and
a nonexhaustive search pattern (Juni & Eckstein, 2017).
Thus, strongly diminished size or increased visual com-
plexity would be a challenge for foveal acuity in high
neuroticism scorers who thrive in fast decision-making
involving clear and simple stimulus arrangements.

In contrast, increased visual complexity as in alphabetic
letters or the double-barreled stimuli of Experiment 2
would be predicted to give high extroversion scorers an
advantage, and this is exactly the result we obtained. In
Experiment 2, in conjunction search, extroverted women
and to some degree also men needed less time to find a
target than more introverted personalities who searched
for longer, with RTs above 2,250 ms. Thus, introversion
produced the predicted long RTs in visual search. This
result confirmed Hypothesis 1 that extroversion and
openness would enhance engagement with the target as
we found a facilitating effect in the most challenging
conjunction search when the target was absent. Extro-
version is associated with the seclusion level of the space
that people prefer, that is, introverts prefer secluded
spaces and extroverts prefer open spaces (Oishi & Choi,
2020 online first). Thus, outgoing extroverts may quickly
gain an overview in a visual array. Moreover, extroversion
along with conscientiousness also shows significant cor-
relations with executive control as indicated by distracter
inhibition in Posner’s attentional network task (Matthews
& Zeidner, 2012).

In Experiment 3 when visual stimulus complexity was
highly varied and unpredictable, accuracy was halved but
the latencies did not become longer. Stimulus repetition
(Pollmann et al.,, 2016) and homogeneity (Nowakowska
et al.,, 2017) provide more certainty that contributes to
visual search, but this was intentionally avoided in Ex-
periment 3. Personality variables did not bear upon this
drastically reduced accuracy. Instead, again RTs showed
an impact of personality factors. We mentioned already in
the paragraphs above that neuroticism in men and women
shortened RT's in visual search with simple and clear visual
stimuli that were also contained in Experiment 3.

Moreover, in Experiment 3, being agreeable had an
effect on RTs. Hypothesis 3 predicted that participants
high in conscientiousness would be able to maintain their
speed in the face of increasing task difficulty because of
an aim to do well. However, instead, an effect of

© 2021 The Author(s). Distributed as a Hogrefe OpenMind article

agreeableness showed in conjunction search when the
target was absent. But because no significant effect for the
dichotomized variable was obtained, it is concluded that
the effect was rather subtle and could not be allocated to
distinct personality trait but rather to a more general
attitude.

In short, complex stimuli seem to render different rel-
evant sex-specific traits than simple stimuli. Simple stimuli
seem to encourage men with autistic traits as well as both
men and women with high neuroticism scores to fast RTs.
In contrast, finding a target among visually more complex
stimuli which are more alike to letters was facilitated by
extroversion. A limitation of the study is that we did not
have an independent measure of visual acuity as it did not
fall within the scope of our hypothesizing.

The long RTs predicted for target absent trials (Shahar
et al., 2014; Thorpe et al., 1996) were found as agree-
ableness and conscientiousness in women were respon-
sible for such long latencies. A US study with N = 320,128
participants showed that the base rate of agreeableness in
women is higher than in men throughout the life span
(Kajonius & Johnson, 2018) because of increased altruism.
In a UK study with N = 30,033 respondents, greater
empathic concern and agreeableness was associated with
the female gender, non-White ethnicity, having more
education, and working in health, social care, or childcare
professions (Sommerlad et al, 2020). Thus, that the
present study with a UK sample recruited some of the
female participants from within the social sciences could
have been a limitation to its generalizability. Women who
work in different professional areas may show a different
personality structure. Nevertheless, we could also find
differences between more or less conscientious women in
the current sample. The extended RTs in target-absent
trials in conjunction search in participants with personality
traits that were added to the classic personality traits
neuroticism and extroversion thus appear to be a reliable
and relevant result to explain long RT tails in visual search.

Conclusion

So far, personality traits have rarely been in the focus of
visual search research. Other visuospatial tasks such as
mental rotation, however, have been extensively investi-
gated for individual differences (e.g., Hegarty, 2018; Heil
et al., 2018; Lauer et al., 2019). Our expectation that there
would be sex-specific personality differences in visual
search was a reasonable assumption that could be backed
up by previous research. The long RT tail RT effect in
visual search of the accelerating “less social” AQ score was
specific to men, while those of the “more social”
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decelerating BFI factors agreeableness and conscien-
tiousness were specific to women. However, the decision-
making facilitating personality factors central to stimulus
visual complexity were neuroticism for singletons and
extroversion for double-barreled items, and these effects
were similar for both sexes. Thus, sex-specific personality
traits could explain decision-making thresholds, and visual
stimulus complexity yielded an impact of the classic
personality traits. Moreover, we showed that a large
portion of the psychological process for accurate visual
search requires predictability of item visual complexity.
These are important results for one of the most well-
researched task paradigm in visual cognition.

Electronic Supplementary Material

The electronic supplementary material is available with
the online version of the article at https://doi.org/10.
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ESM 1. Group means per experiment and condition
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