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Abstract

This study aimed to investigate the effect of automatic attentional bias on change detection and recognition
memory performance. In this context, attractive faces, which have priority in attention selection, were used as
stimuli. The data of 110 participants were analyzed (54 females, 56 males, Mage = 20.87 + 1.80). As a result, there
was a significant effect of attractiveness [F(2.73, 295.16) = 37.33, p < .001, #,>= .26] and model gender [F(1,
108) = 6.47, p < .05, 5,2 = .06] on change detection performance. Accordingly, the fastest performance is when
only the target was an attractive female; the slowest performance was observed when only the distractors were
attractive female. On the other hand, the data of 94 participants (46 females, 48 males, Mag = 21.05 £ 1.95) were
analyzed for the recognition memory. Accordingly, low memory performance was generally observed. Memory
sensitivity was significantly lower for attractive faces (-.31) than average-looking ones (.59). Besides, bias to
respond “old” for attractive faces were higher than average-looking faces for both model genders. Therefore, the
findings suggest that the decision criterion was more liberal for attractive faces (for females -.06, for males -.46)
than average faces (for females .15, for males .33). On the other hand, there was no significant effect of the
participant gender on both attention and memory tasks (p > .05). The study is the first known change detection and
recognition memory study to examine participant gender, model gender, and attractiveness together. The
limitations of the study and suggestions for future studies are handled in the discussion section.

Yiiz Cekiciligi ve Cinsiyetin Degisim Saptama ve Tanima Bellegi Uzerindeki Rolii

Oz

Caligmanin amaci, otomatik dikkat yanlhiliginin degisim saptama ve tanima bellegi performansi tizerindeki etkisini
incelemektir. Bu kapsamda, dikkat se¢iminde oncelik verilen gekici yiizler uyarici olarak kullanilmistir. Toplam
110 goniilli katilimeinin verisi analiz edilmistir (54 kadin, 56 erkek, Ort,,; = 20.87 + 1.80). Sonugta, ¢ekiciligin
[F(2.73, 295.16) = 37.33, p < .001, #,%= .26] and model cinsiyetinin [F(1, 108) = 6.47, p < .05, 7,°= .06] degisim
saptama performansina etkisi anlamlidir. Buna gore, en hizli performans sadece hedefin ¢ekici kadin oldugu; en
yavas performans da sadece ¢eldiricilerin ¢ekici kadin oldugu kosulda gozlenmistir. Ote yandan, tanima belleginin
degerlendirilmesinde 94 katilimeinin verisi (46 kadn, 48 erkek, Ort,,; = 21.05 + 1.95) analiz edilmistir. Buna
gore, genel olarak katilimcilarin bellek performanslarmin kotii oldugu goriilmiistiir. Ozellikle gekici yiizlerde (-
.31), ortalama yiizlere kiyasla (.59), bellek duyarliligi olduk¢a diisiiktiir. Ayrica, her iki model cinsiyeti i¢in de
cekici yiizlerde “eski” deme yanlilig1 daha fazladir. Dolayisiyla, karar kriterinin ¢ekici yiizlerde (kadinlar i¢in -.06,
erkekler igin -.46), ortalama yiizlere kiyasla (kadinlar igin .15, erkekler igin .33), daha liberal oldugu sdylenebilir.
Ote yandan, katilimcinin cinsiyeti hem dikkat hem de bellek gorevinde anlamli bir etki yaratmamistir (p > .05).
Calisma, katihme cinsiyeti, modelin cinsiyeti ve gekiciligi birarada inceleyen bilinen ilk degisim saptama ve
tanima bellegi calismasidir. Calismanin smirliliklar1 ve gelecek calismalara Oneriler tartisma bolimiinde ele
alinmustir.

Article History

Arrived: October 12, 2020
Revised: June 9, 2021
Accepted: June 30, 2021

Author Note: | would like to thank Prof. Dr. Banu (Cangdz) Tavat at Hacettepe
University for her valuable guidance. I also thank the editor and reviewers for
their careful reviewing and constructive comments.

DOI: 10.7816/nesne-09-21-01

* Asst. Prof., Ankara Medipol University, Department of Psychology, ozlem.ertan(at)ankaramedipol.edu.tr, ORCID: 0000-0003-4455-2846

© 2021 nesnedergisi. Bu makale Creative Commons Attribution (CC BY-NC-ND) 4.0 lisanst ile yayimlanmaktadir.



Ertan-Kaya, 2021; Nesne, 9(21), 481-494 DOI: 10.7816/nesne-09-21-01

Our ancestors managed to survive for a certain period and convince at least one partner to enough
sex to fertilize. Those who were not sexually attractive despite their long survival were not our ancestors
(Miller, 2000). Evolution is driven by natural selection for survival and sexual selection through mate
preference (Darwin, 1859, 1871). So even if a person has a trait that will allow him/her to live forever, this
trait cannot spread in the population unless he/she passes this gene on to future generations. Sexual selection
is just as crucial as natural selection.

On the other hand, human beings are selective due to limited attentional resources. Selectivity
requires prioritization and leads to attentional bias (Corbetta, 1998; Yantis, 2000). For example, the
cigarette/alcohol for addictive persons or the picture of a spider for those with specific phobia draws
attention automatically (e.g., Bradley et al., 2003; Cisler et al., 2007). Stimuli associated with both natural
and sexual selection also lead to this bias. The studies show that life-threatening or negative stimuli such as
wild animals, angry faces, or weapons attract attention more strongly (e.g., Amado, Yildirim, & lyilikci,
2011; Biggs, Brockmole, & Witt, 2013; Heeren et al., 2012; lyilikci, Amado, & Dogan, 2012; Leleu,
Douilliez, & Rusinek, 2014; Ohman, Flykt, & Esteves, 2001; Ohman, Lundqvist, & Esteves, 2001). These
studies can be considered examples of attentional bias related to natural selection. Similarly, it is shown that
sexually important stimuli, such as attractive faces of the opposite sex, draw attention faster and longer (e.g.
Iyilikci & Ertan, 2012; Maner et al., 2007; Maner et al., 2008; Maner et al., 2009; Nakamura & Kawabata,
2014; van Hooff, Crawford, & van Vugt, 2011). It can be considered as bias related to sexual selection.
Based on these studies, it was decided to take advantage of attractive faces creating automatic attentional
bias in the present study. There are few inconsistent findings on the effect of attractive faces on change
blindness (e.g., Chen, Liu, & Nakabayashi, 2012; Duncan et al., 2007). Also, there is no evidence of its
effect on unconscious or automatic memory biases. These reasons led to the use of attractive faces. Thus, it
was possible to study both the cognitive aspects of sexual selection and the adaptive aspects of attention
itself.

Change detection is an important skill for humans (Stolz & Jolicoeur, 2004). Detecting threatening
things or food sources is crucial to stay alive. But sometimes, we cannot see it even though there is an
obvious change in our visual area. This detection failure is called change blindness (Rensink et al., 1997;
Rensink, 2000a, 2000b; Stolz & Jolicoeur, 2004). It is often difficult to detect the change if it occurs during a
saccade, flicker, or other transients. The difficulty of change detection means that increased change
blindness. Although different change detection tasks (e.g., one-shot, mud splats) can sometimes be used in
the literature, the flicker task used in the present study is the most commonly used one. In this task, an
original image repeatedly alternates with a modified image, with a brief interval between both. The cycle
continues for 60 sec or until the participant detects the change (see Rensink et al., 1997).

Attention is the key factor in change detection (O’Regan et al., 2000; Rensink et al., 1997). Detection
capability is easily influenced by striking stimuli (Rensink, 2002). The changing of these striking stimuli
enhances detection performance (e.g., Jones et al., 2003; Mayer et al., 2006; McGlynn et al., 2008; Yaxley &
Zwaan, 2005). On this basis, in this study, it was examined how to affect the change detection performance
by the attractive faces used as target and distractors.

There are very few and inconsistent studies on the effects of facial attractiveness on change detection
performance. For instance, Duncan et al. (2007) showed that detection of changes in attractive female faces
was faster than in unattractive ones for males. However, Chen, Liu, & Nakabayashi (2012) showed that
attractive faces, regardless of target or distractor, lead to poor detection performance. Firstly, the studies in
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the literature show that the task performance increases when attractive faces are used as a target, and
decreases when used as a distractor (e.g., lyilikci & Ertan, 2012; Maner et al., 2007; Sui & Lui, 2009).
Therefore, the findings of Chen et al. (2012) is quite interesting. On the other hand, the inconsistent findings
between these studies mentioned might be due to the task differences. For instance, Duncan et al. (2007)
examined the detection of the change in the facial features (e.g. disappearing an eye or a nose), while Chen
et al. (2012) examined the detection of the changing face between different faces. The inconsistent findings
might be due to this methodological difference.

Furthermore, the effects of participant or model gender have not been examined in the study of Chen
et al. (2012), or there is no information about it. However, for males, attractive female faces attract attention
faster and longer. On the other hand, the same bias towards attractive faces of the opposite sex is not
observed in females (e.g., Maner et al., 2003; Valuch et al., 2015, van Hooff et al., 2011). Based on these
covert orienting task studies, it has been predicted that the participant and model gender could also be
effective in the change detection task. In addition, whether or not the participant and model gender was
considered might have been effective in the inconsistency between the findings of Duncan et al. (2007) and
Chen et al. (2012). More studies are needed to understand the gender differences on change detection
performance.

In addition to attention, memory studies show that more emotional stimuli are recognized more
accurately than neutral ones because these stimuli are primarily processed on an evolutionary basis (e.g.,
Bradley, Greenwald, Petry, & Lang, 1992;). On the other hand, the studies using the signal detection
approach actually show that emotional stimuli reveal a tendency to say “old” (e.g., Fernandez-Rey &
Redondo, 2007; Ochsner, 2000). A similar memory bias is observed for attractive faces. When the
participants know that they will have to recognize the faces later, they remember many more attractive faces
than average-looking ones (e.g., Fleishman et al., 1976; Shepherd & Ellis, 1973). Besides, Marzi & Viggiano
(2010) and DeSimone (2014) showed that attractive and unattractive faces were better recognized than
average ones. This also suggests that distinctiveness might be critical on the findings. However, by signal
detection approach, Wiese et al. (2014) showed that attractive faces reveal a tendency to say “old”. In other
words, unattractive faces were better recognized than attractive ones when distinctiveness was controlled.
More studies are needed to understand the effect of the level of attractiveness on memory. Moreover, in all
these mentioned studies, the participants know to be performed a memory task. In the present study, the
effect of attractiveness on memory bias was investigated using a surprise recognition task. The surprise
recognition task was preferred to obtain information about whether if the attractive faces are unconsciously
and primarily encoded. There is no study that answers whether an advantage or a disadvantage if the coding
of attractive faces is an automatic and unconscious. Additionally, it is also controlled for the possible
confounding effect of distinctiveness by using structurally similar attractive and average-looking faces.
Therefore, it can be said that the findings in this study are more reliable only in terms of revealing the effect
of attractiveness.

On the other hand, although it is known that females are better at recognition memory than males
(e.g., Becker, Kenrick, Guerin, & Maner, 2005, McKelvie, 1987), little support is found for the role of
gender difference on recognition memory of attractive faces. DeSimone (2014) showed that attractive and
unattractive female faces were better recognized than average female ones for both female and male
participants. However, only attractive male faces were better recognized than unattractive and average ones.
Similarly, Zhang et al. (2016) showed that both females and males had higher accuracy rates for attractive
female faces than unattractive ones. Besides, attractive faces elicited larger early components in males than
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in females. However, although Zhang et al. (2016) used the surprise recognition task, female models were
only used. Moreover, the memory bias was not evaluated and the possible confounding effect of
distinctiveness was not controlled in the mentioned studies. So, that the bias in saying "old" or the high level
of distinctiveness for attractive faces might be effective on the findings. Therefore, in this study, examining
the effect of participant gender on memory bias (via signal detection) by considering model attractiveness
and model gender fills an important gap in the literature.

In summary, the study aims to investigate the effects of the automatic attentional bias caused by the
attractive faces in change detection and recognition memory performance. It also examined how participant
and model gender affected the performance. It was expected that the attractive faces of the opposite sex
would facilitate change detection. Besides, it was expected that there would be more memory bias for
attractive faces than the average-looking ones.

Method
Participants
A total of 114 participants (57 females, 57 males) from Hacettepe University voluntarily participated
in the study. The data of four participants with extreme erroneous responses were excluded from the
statistical analysis. Finally, the data of 110 participants (54 females, 56 males) were analyzed. Their age
ranged from 18 to 26 years (M = 20.87, SD = 1.80). All participants were heterosexual and had normal or
corrected-to-normal vision.

Stimuli

The original and modified images were used in the flicker task. The faces were used from Hacettepe-
FaceSet (Ertan-Kaya & Cangoz, 2019) to create these images. In the set, 26 attractive (13 females, 13 males)
and 26 average-looking (13 females, 13 males) faces neutral impressions and no makeup and external
features (hair, earring, or piercing). The mean attractiveness levels of attractive females, average-looking
females, attractive males, and average-looking males are 5.84, 3.00, 5.76, and 3.01, respectively, on a 7-
point scale. Besides, image similarity between attractive and average-looking faces was determined by
Structural Similarity Index (SSIM, Wang, Bovik, Sheikh, & Simoncelli, 2004). Accordingly, the SSIM score
of the faces in the two categories is .80; that is, they are structurally similar. So, the possible difference
cannot be attributed to the more distinctiveness of the faces in any category.

The original image was created by placing six different faces, each located 6° from the centre of the
screen. In the modified image, only one of the six faces from the original image was different (see Figure 1).
Both the new face (target) and the distractors (unchanged faces) were attractive in half of the trials and was
average-looking in the other half.

Procedure

The study was approved by the ethics committee of Hacettepe University. Before the experiment,
informed consent was obtained from the participants. Then instructions were displayed on the screen.
Participants were only given information about the flicker task and not the subsequent recognition task
because it was a surprise. After eight practice trials on the flicker task, the main experiment was started.
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Figure 1. An example of the original and modified images used in the flicker task

In the flicker task, each trial began with a 1000 ms fixation point. Subsequently, the original image
and its modified version were shown for 250 ms, and a blank screen was displayed between these images for
100 ms. The difference between the original and modified images was the change of only one face, which
could be placed in any position. The participants were asked to press the space key as quickly as possible
after seeing the change. Thereafter, they were asked to determine the position of the changed face as
accurately as possible by pressing the designated numbers (see Figure 2).
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Figure 2. Sample trial in the flicker task.

There were four basic conditions in terms of attractiveness to control the pop-out effects. These
conditions were as follows: a) all stimuli were attractive, b) only the target was average-looking and
distractors were attractive, c) only the target was attractive, and distractors were average-looking, and d) all
stimuli were average-looking. The changed face was referred to as the target. All these conditions were
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presented at random. After the change detection task consisting of the 112 trials (equal numbers of male and
female faces were used), a distraction task consisting of simple mathematical operations was presented. The
data of the distractor task was not analyzed. Finally, the surprise recognition task, in which 104 faces were
displayed on the screen one by one, was presented for the participants who accept to continue the task. The
participants were asked to press the designated number if they had seen the faces before. Equal numbers of
old and new faces were presented at random. For the participants who did not want to continue, the
experiment was terminated without the recognition task.

Results

Accuracy

A 4 (Attractiveness) x 2 (Model gender) x 2 (Participant gender) mixed ANOVA was conducted to
evaluate the accuracy rate for change detection. As the assumption of sphericity was violated, the p-value
was adjusted using the Huynh-Feldt correction (& > .75).

The results showed significant main effect for attractiveness, F(2.88, 310.98) = 8.33, p < .001, #,°=
.07. According to the post hoc analyses (with Bonferroni adjustment), the detection was most accurate when
only the target is attractive compared to all other conditions (see Table 1). No other main and interaction
effects reached significance (p > .05).

Table 1
Post Hoc Comparisons of Accuracy Rate (%) for Attractiveness

Bonferroni Comparisons

Condition Mean SE A B C D
A 88.92 1.05 p> .05 r=.07 p<.001,r=.26 p> .05r=.04
B 90.25 .79 p<.001,r=19 p>.05 r=.04
C 93.15 .76 p<.001,r=.29
D 89.66 91

Note. Attractiveness conditions are A) all stimuli were attractive, B) only the target was average-looking and distractors were
attractive, C) only the target was attractive and distractors were average-looking, and D) all stimuli were average-looking.

Response Time

A 4 (Attractiveness) x 2 (Model gender) x 2 (Participant gender) mixed ANOVA was conducted to
evaluate the response time (RT) for correct change detection. As the assumption of sphericity was violated,
the p-value was adjusted using the Huynh-Feldt correction (&£ > .75).

The results showed significant main effect for attractiveness [F(2.73, 295.16) = 37.33, p < .001, 7> =
.26] and model gender [F(1, 108) = 6.47, p < .05, 5,°= .06]. Interestingly, changes were detected faster for
male models (M = 3712.37, SD = 629.30) than for female models (M = 3860.95, SD = 744.85) (p < .05,r =
.24). The mean RT results for model gender are shown in Figure 3. Participant gender did not reach
significant effect (p > .05).
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Figure 3. Mean response time of model gender.

For the attractiveness conditions, according to the post hoc analyses (with Bonferroni adjustment),
the detection was the fastest when only the target is attractive (M = 3451.77, SD = 608.42) compared to all
other conditions (for only the target was average-looking, M = 4001.45, SD = 798.97, p < .001, r = .44; for
all stimuli were attractive M = 3937.83, SD = 748.96, p < .001, r = .46; for all stimuli are average-looking,
M = 3755.59, SD = 705.06, p < .001, r = .35). In addition, the detection when all stimuli were average-
looking was faster than when all stimuli were attractive (p < .01, r = .19). The mean RT results for
attractiveness are shown in Figure 4.

Mean RT (ms)
w
g
e —|

A B C D

Figure 4. Mean response time of attractiveness. A: all stimuli were attractive, B: only
the target was average-looking, C: only the target was attractive, D: all stimuli were
average-looking.
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Looking at the interaction effect, the attractiveness*model gender interaction was significant, F(2.78,
289.31) = 32.29, p < .001, 7> = .23. When only the target was attractive, female models were detected faster
(M = 3330.95, SD = 786.5) than male ones (M = 3572.59, SD = 666.29) (p < .01, r = .19). However, both
when all stimuli were attractive and when only the target was average-looking, male models (M = 3773.93,
SD =776.19; M = 3659.44, SD = 806.56, respectively) were detected faster than female ones (M = 4101.73,
SD = 924.01; M = 4343.46, SD = 1074.95, respectively) (p < .01, r = .38; p < .01, r = .56, respectively).
The mean RT results are shown in Figure 5. No other interaction effects reached significance (p > .05).

\E/ 4000
= 3750 I L
< ik 3
S 3500
>

3250

3000

A B C D

Female Male

Figure 5. Mean response time of attractiveness*model gender. A: all stimuli were attractive,
B: only the target was average-looking, C: only the target was attractive, D: all stimuli were
average-looking. * p < .01.

Correct Recognition

The data of five participants with extreme false alarm scores were not included in the recognition
memory analysis. Also, 10 participants left in the recognition memory task of the experiment. Thus, the data
of 94 participants (46 females, 48 males) were analyzed. The mean age of these participants was 21.05 years,
and the standard deviation was 1.95 years.

The results summarized in Table 2. A 2 (Attractiveness) x 2 (Model gender) x 2 (Participant gender)
mixed ANOVA was conducted on each of d’ (sensitivity) and ¢ (response bias) values. For d’ values, the
results showed significant main effects of attractiveness [F(1, 92) = 150.52, p < .001, #,?= .62] and model
gender [F(1, 92) = 14.54, p < .001, #,* = .14]. Memory sensitivity for the average-looking faces (.59) was
significantly higher than for the attractive ones (-.31) (p < .001, r = .79). Besides, memory sensitivity for
male models (.25) was significantly higher than female ones (.03) (p < .001, r = .37). Participant gender did
not reach significant effect (p > .05).

In addition, there was a significant interaction effect between attractiveness and model gender, F(1,
92) = 5.56, p < .05, npzz .06. For attractive faces, there was no difference between female and male models
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(p > .5). On the other hand, for average-looking faces, memory sensitivity for female models (.77) was
significantly higher than for male ones (.41) (p < .001, r = .49). No other interaction effects reached
significance (p > .05). Furthermore, although there was a significant effect, actually and interestingly, the
findings showed that memory performance for all conditions was at chance level due to scores near zero.

For ¢ values, the results showed significant main effects of attractiveness [F(1, 92) = 174.25, p <
.001, 5,2 = .65] and model gender [F(1, 92) = 6.30, p < .05, #,°= .06]. Bias to respond old for the attractive
faces (-.26) was significantly higher than for the average-looking ones (.24) (p < .001, r = .81). Besides, bias
to respond old for male models (-.06) was significantly higher than female ones (.05) (p < .05, r = .25).
However, although there was a significant effect, it can be said that model gender-based performance was
actually unbiased due to scores very closed to zero.

In addition, there was a significant interaction effect between attractiveness and model gender, F(1,
92) = 67.31, p < .001, 5,? = .42. For attractive faces, bias to respond old for male models (-.46) was
significantly higher than female ones (-.06) (p < .001, r = .53). Besides, for average-looking faces, bias to
respond old for female models (.15) was significantly higher than male ones (.33) (p < .001, r = .41). No
other main and interaction effects reached significance (p > .05).

Table 2
Summary of Recognition Memory Results
Male Participants Female Participants
Hit rate FA rate d c Hit rate FA rate d' c
) Female Models 45 (.19) .56 (.24) -34 -01 .48 (.20) .60 (.25) -.37 -12
Attractive
Male Models 59 (.17) .68 (.18) -28 -40 .63 (.21) 71(21) -26 -52
) Female Models .50 (.19) .39 (.17) 32 .15 54 (.21) .36(18) .50 .15
Average-looking
Male Models 49 (.19) .28 (.16) .65 .36 .55 (.20) 26(18) .89 .30

Note: All data are mean values, and standard deviations are in the parenthesis

Discussion

In the present study, the changes were most accurately detected when the attractive target was shown
among average-looking distractors, while the change detection was least accurate when the average-looking
target was shown among attractive distractors. The finding supports that attractive faces both draw and hold
the attention of the observer for a while. However, this result conflicts with those of Chen et al. (2012). They
reported the highest change detection performance when all the stimuli were average-looking and the lowest
detection performance when all the stimuli were attractive for undistinctive faces. They concluded that
attractive faces attract enough attention to undermine the task. However, the studies in the literature showed
if attractive stimuli are used as a target, they can improve the performance (draw attention to the target area).
Still, if they are used as a distractor, they can reduce the performance (keep the attention to the non-target
area) (e.g., lyilikci & Ertan, 2012; Manner et al., 2003; Manner et al., 2007, Sui & Liu, 2009). On this basis,
the finding of Chen et al. (2012) is surprising that the fastest performance was not when only the target is
attractive. Moreover, the difference between the present study and Chen et al. (2012) cannot be attributed to
the distinctiveness of faces. Because attractive and average-looking faces used in this study are similar to
each other (SSIM score is .80).
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The response time analysis for change detection implied that the changes were detected the fastest
when the attractive target was shown among average-looking distractors. In contrast, the changes were
detected most slowly when the average-looking target was shown among attractive distractors. In other
words, the attention automatically shifted to attractive faces. When the distractors were attractive, the change
detection performance was impaired because of the divided attention. Owing to a lack of an attractive face in
the changing location (when the target was average-looking) and the attention-grabbing feature of the
attractive distractors might have delayed the focus on the changing location. Here the question can be asked:
Why did the pop-out effect not occur? Two points can be made here. Firstly, since average-looking and
attractive faces are structurally similar, a pop-out effect is not easy at all. Secondly, even if this effect occurs,
the target must keep attention for a while to be detected. Enough time required to detect the average-looking
target might be more difficult due to attractive faces around. Furthermore, the fastest performance was not
exhibited when all the faces were attractive. Because the probability that the target is primarily focused is
1/6 due to the highly attractive level of all stimuli on the screen.

For RT, the findings of Chen et al. (2012) were still inconsistent with those of Duncan et al. (2007)
and the present study. First, they found that change was detected more rapidly in attractive faces, although
the study of Duncan et al. (2007) was methodically different and was not directly comparable to this study.
Their finding is inconsistent with the findings of Chen et al. (2012), but consistent with the present study in
terms of attractive faces improving performance. The fastest performance is when all faces are average-
looking in the study of Chen et al. (2012), whereas only the target is attractive in this study. Furthermore, the
change was detected faster in attractive female targets than in attractive male ones. This means that attractive
females draw attention more rapidly than attractive males.

On the other hand, model gender was effective on the detection performance in the present study.
Male models were detected more rapidly than female ones, regardless of participant gender. Although the
outcome seems surprising, it is expected that given the interaction effect between attractiveness and model
gender. Accordingly, if only the target is attractive, the female target facilitates the change detection.
However, if all faces are attractive or only the distractors are attractive, the female target makes it difficult to
detect the changes. This might indicate a tendency to stare at attractive females longer than males. The
number of trials in which only the target was attractive was one-quarter of the entire task, resulting in a
faster response to males overall. On the other hand, there was no significant effect of participant gender in
the present study. There is no study examining model gender, participant gender and change detection
together. But, it is showed that attractive female faces attract more quickly and longer attention than
attractive male ones for only male participants (e.g., Maner et al., 2003; Valuch et al., 2015, van Hooff et al.,
2011). In other words, only males have a bias towards the attractive opposite sex. However, in the present
study, attractive female faces are effective on the detection performance for both participant gender. While it
is expected that attractive female faces capture the male’s attention (Lu & Chang, 2012), it is not also
surprising to attract female's attention. Fisher (2004) showed the female intrasexual competition concerning
attractiveness. Evolutionary theory predicts that female intrasexual competition occurs when males are
considered as a resource (Darwin, 1871). From this perspective, the findings can be interpreted that females
are more interested in the attractiveness of the same sex than the opposite sex because of the competition. On
the other hand, studies show that mating motivations (e.g. Lu & Chang, 2012), relationship status (e.g.,
Maner et al., 2007) or ovulatory status (e.g. Fisher, 2004) of the participants can be effective with respect to
attractiveness. It will be interesting for the literature to examine the effects of the socio-demographic
characteristics of the participants on the change detection tasks in future studies.
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The correct recognition analysis implied that participants exhibited very poor memory performance.
The fact that the 4’ values, which show memory sensitivity, are close to zero or even negative, indicate that
the task is performed worse than the chance level. The means that participants were not good at making an
old and new distinction for attractive faces. Although memory sensitivity for average-looking faces was also
low, it outperformed attractive faces. Similarly, memory sensitivity was better for male models. That is,
participants were able to distinguish male faces more accurately than females. However, values close to zero
suggest that the participants had great difficulty and generally failed in the memory task.

The fact that the task is in the form of surprise recognition can be considered a reason. However,
there are similar surprise recognition tasks in the literature (although not with the attractiveness variable). In
surprise recognition studies, initial tasks are usually such as matching faces or deciding on gender (e.g.
Vuilleumier et al., 2005; Zhang et al., 2016). In these tasks, it is necessary to pay attention to the faces
themselves. However, in the change detection task in this study, faces appear and disappear continuously as
flashes, that is, intermittent even if they are exposed to the face for a while. Besides, they might not have
focused on the details of the face itself to detect the change. Further studies can clarify this issue by
examining where they focus on the screen or face using an eye-tracker. On the other hand, this study is still
very valuable as it is the first study to examine the effect of participant gender, model gender and
attractiveness together. In the future, the same variables can be reexamined with a surprise recognition task
followed by the initial task, such as face-matching or gender decision. Another reason for low memory
sensitivity might be insufficient trials. Increasing the number of representations for each category will
increase the reliability of the results. It might be recommended to repeat the study by increasing average-
looking and attractive faces to see the importance of the number of trials. Besides, in the present study,
average-looking and attractive faces were quite structurally similar. This low distinctiveness might be
effective on low recognition performance (see DeSimone 2014; Marzi & Viggiano, 2010). In further studies,
it might be suggested to examine the role of distinctiveness on recognition memory in addition to the model
gender and attractiveness.

For the c response bias analysis, bias to respond “old” for attractive faces was higher than for
average-looking ones. Accordingly, the decision criterion was more liberal for attractive faces than for
average-looking ones. However, it can be considered that attractiveness-based performance was weakly
biased due to observed c scores near zero (for attractive and average-looking faces, the values are -.26 and
.24, respectively). Besides, male models led to a more liberal criterion than female models for reporting
“old” faces. However, it can be said that model gender-based performance was not actually biased (for male
and female faces, the values are -.06 and .05, respectively). On the other hand, the decision criterion was
more liberal for attractive males than females (-.46 and -.06, respectively), while it was more liberal for
average-looking females than males (.15 and .33, respectively). Besides, the decision criterion was more
liberal for attractive faces than average-looking ones for both model genders. This finding is shown that the
studies of DeSimone (2014) and Zhang et al. (2016) showed that attractive faces were better recognized than
average-looking ones might be misinterpreted. Because the signal detection approach was not used in the
mentioned studies. Since they only analyzed hit rates, they could not see the biased responses. Actually,
according to the present study, attractive faces do not have better memory performance; on the contrary,
there is a high tendency to say old.

In summary, it is valuable in that it is the first known study to examine attractiveness, model gender,
and participant gender in terms of both automatic attention and memory bias. Accordingly, in the attentional
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On the other hand, attractive faces impair performance in the memory task (recognition memory) and cause
biased responses. In future studies, examining the role of gender and attractiveness on different attention
paradigms and memory tasks will shed light on the literature. The present study shows that sexually critical
stimuli should also be included in studies as well as vitally critical stimuli.
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