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A B S T R A C T   

Previous research suggests that attention is drawn by self-related information. Three online ex-
periments were conducted to investigate whether self-related stimuli alter visuospatial perceptual 
judgments. In a matching task, associations were learned between labels (‘Yourself’/friend/ 
stranger’s name) paired with cues. Cues were coloured outlines (Experiment 1, N = 135), geo-
metric shapes (Experiment 2, N = 102), or coloured gradients (Experiment 3, N = 110). Visuo-
spatial perception bias was measured with a greyscales task. Cues were presented prior to, and/or 
alongside greyscales. We hypothesized there would be a bias towards the self-related cue. In all 
experiments, we found a self-related bias in the matching task. Furthermore, there was an overall 
leftward visuospatial perceptual bias (pseudoneglect). However, we found anecdotal to moderate 
evidence for the absence of an effect of self-related cues on visuospatial perception judgments. 
Although self-related stimuli influence how our attention is oriented to stimuli, attention mech-
anisms that influence perceptual judgements are seemingly not affected by a self-bias.   

1. Introduction 

We are surrounded by a large number of visual stimuli, of which only a small part is selected and registered. This selection process is 
called attention. Attention can seemingly alter visuospatial perception: it reduces perceptual thresholds and changes judgments about 
size, numerosity, and brightness (e.g., Nicholls et al., 1999). Attention is driven by bottom-up and top-down mechanisms. A particular 
example of top-down modulation of attention is the bias towards self-related information, which has been well replicated (e.g., 
Alexopoulos et al., 2012; Bortolon & Raffard, 2018; Brédart et al., 2006; Röer et al., 2013). It is unknown whether this specific type of 
top-down attention modulation can alter visuospatial perception. The current study aimed to evaluate the effect of the self-bias on 
visuospatial perception. If the self-bias modulates visuospatial perception, this would give an indication of whether the self-bias itself 
operates by modulating low-level perceptual mechanisms versus (only) by impacting later processing. Furthermore, it provides insight 
into the mechanisms of visuospatial attention, which could potentially be applied in the treatment of disorders in visuospatial func-
tioning such as visuospatial neglect. 

A bias for self-related information is not only seen for stimuli that are familiar to the participant, such as their own name or face, but 
also for neutral stimuli that participants learned to associate with the self, thereby controlling for effects of familiarity and low-level 
characteristics of the stimulus (Sui et al., 2009, 2012). Sui et al. (2012) showed this by having participants associate geometric shapes 

* Corresponding author at: Utrecht University, Heidelberglaan 1, 3584 CS Utrecht, The Netherlands. 
E-mail address: a.f.tenbrink@uu.nl (A.F. Ten Brink).  

Contents lists available at ScienceDirect 

Consciousness and Cognition 

journal homepage: www.elsevier.com/locate/concog 

https://doi.org/10.1016/j.concog.2022.103451 
Received 27 January 2022; Received in revised form 24 November 2022; Accepted 27 November 2022   

mailto:a.f.tenbrink@uu.nl
www.sciencedirect.com/science/journal/10538100
https://www.elsevier.com/locate/concog
https://doi.org/10.1016/j.concog.2022.103451
https://doi.org/10.1016/j.concog.2022.103451
http://crossmark.crossref.org/dialog/?doi=10.1016/j.concog.2022.103451&domain=pdf
https://doi.org/10.1016/j.concog.2022.103451
http://creativecommons.org/licenses/by/4.0/


Consciousness and Cognition 107 (2023) 103451

2

to their own name, a friend’s name, and a stranger’s name. In a perceptual matching task, participants had to indicate whether a shape- 
name combination was a match or mismatch. Performance was better for the self-related shape than for the friend-, or stranger-related 
shapes. This self-bias towards abstract, temporarily self-associated stimuli is equivalent to the self-bias towards long-term self-asso-
ciated stimuli such as names (Scheller & Sui, 2022). 

In addition to the enhanced perceptual matching performance for self-related stimuli, self-related stimuli act as powerful exogenous 
and endogenous orienting cues (Sui & Rotshtein, 2019). Sui et al. (2009) had participants associate red or green arrows with the self or 
a friend, which were then used as endogenous cues in a cueing task. Self-referential cues shifted spatial attention to cued locations 
more effectively than cues that were related to others (Sui et al., 2009). Furthermore, self-related cues can cause more interference 
than friend-, or stranger-related cues (Li et al., 2022). Dalmaso et al. (2019) observed that when self-related and stranger-related 
shapes were presented centrally, participants were slower to initiate a saccade away from the self-related central shape. This can 
be explained by difficulties in disengaging attention from self-related information, in line with longer fixations at familiar versus 
unfamiliar faces in visual search (Devue et al., 2009). 

Self-related stimuli are not only hypothesized to strongly orient attention, but also to be processed without attention and to 
determine what is attended (attentional selection). Patients showing visual extinction identified a self-related shape more often 
relative to a shape associated with a friend, even when presented in their contralesional (neglected) field (Sui & Humphreys, 2017). 
Macrae et al. (2017) showed that self-relevance of stimuli enhanced visual awareness in healthy participants. In a continuous flash 
suppression task, participants had to identify geometric shapes that were associated with the self, a friend, or a stranger, and the self- 
shapes were prioritized in visual awareness (Macrae et al., 2017). In a different study, however, where Gabor patches were related to 
the self or other, there was no difference in breakthrough into awareness (Stein et al., 2016). Contrary to the experiment of Macrae 
et al. (2017), in the latter experiment the identity of the stimuli was irrelevant to the task, as participants only had to report on the 
stimulus location. To summarize, self-related stimuli are strongly salient and thereby alter attentional orienting and attentional se-
lection. This must involve top-down mechanisms since effects cannot be explained by low-level stimulus characteristics (also see a 
review by Humphreys & Sui, 2016). Top-down attention can also alter perceptual processing, by enhancing signals of task-relevant 
stimuli, and inhibiting signals of task-irrelevant stimuli (e.g., Friedman-Hill et al., 2003; Moran & Desimone, 1985). Given the 
strong salience of self-related cues, and given that this is driven by top-down mechanisms, self-related cues possibly also alter our 
perceptual processing. 

The aim of the current study was to investigate whether the bias for abstract, temporarily established, self-related stimuli in ori-
enting spatial attention also affects visuospatial perception. To this aim, healthy participants performed several versions of a greyscales 
task (Mattingley et al., 2004). In the greyscales task, two horizontal rectangles with the same, but left/right mirrored brightness 
gradients are presented above each other. Participants must indicate which of the gradients is lighter (or darker) on average. Healthy 
people tend to show a slight, but consistent preference to choose the gradient that is lighter (or darker) on the left-hand side (Bowers & 
Heilman, 1980; Jewell & McCourt, 2000; Mattingley et al., 1994). This pattern is referred to as ‘pseudoneglect’, a subtle leftward 
visuospatial bias seen in the healthy population that is somewhat similar, but opposite to, the rightward visuospatial bias seen in 
people with hemispatial neglect. Spatial cues presented before the onset of the greyscales stimuli can affect the degree of pseudoneglect 
(Nicholls & Roberts, 2002; Experiment 2). Similarly, Loftus et al. (2008) reported that overlays with low numbers reversed the 
rightward bias in left neglect patients whereas overlays with high numbers had no effect on the rightward bias, which is explained by 
their relative positions on the mental number line (i.e., low numbers more leftward and high numbers more rightward). This shows 
that higher-order internally driven representations of space can influence visuospatial perception. 

We aimed to see whether lateralised self-related cues could alter visuospatial perceptual judgments. We hypothesized that people 
would tend to choose the gradient with the target (either the lighter or darker part) on the same side in space as where the self-related 
cue appeared. Thus, we expected that people would perceive that gradient as either lighter or darker (depending on the instructions). 
We conducted three experiments in which participants completed different versions of the greyscales task, in which the main stimuli 
were presented along with cues. The cues consisted of coloured outlines (Experiment 1) or geometric shapes (Experiment 2) on the left 
and right sides, or coloured gradients with different colours on the left and right sides (Experiment 3). First, participants learned 
associations between the labels ‘Yourself’, ‘Friend’, and ‘Stranger’ and the cues. Next, the greyscales task was administered. We ex-
pected that after learning the associations, there would be a perceptual visuospatial attention bias on the greyscales task towards the 
side of the self-related cue compared to the friend-related cue and the stranger-related cue. 

In the first experiment, we additionally studied whether any potential cueing effect in the greyscales task could have been caused by 
having learned an association between the cue and label in general. To this aim, we included a second group of participants who 
learned associations between the labels ‘Yourself’ and ‘Stranger’, and were presented with a third, unlearned cue during the greyscales 
task. This group was included to help us interpret the results on our main question. If a stranger-related cue would bias visuospatial 
perceptual judgments as opposed to an unlearned cue, this would indicate that simply having rehearsed a cue-label association and/or 
having seem a stimulus more often makes it a more salient attentional cue. If we additionally would find the hypothesized effect of self- 
related versus stranger-related cues, these findings combined would raise the questions whether, possibly, already more attention is 
spent on the self-related versus stranger-related cue in the process of learning the cue-labels associations, which eventually makes the 
cue more salient. Contrary, if there would be no difference between cues paired with a stranger’s name versus unlearned cues, the 
hypothesized effect of the self-related cue can be completely explained by the mechanisms at play during the greyscales task. 
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2. Experiment 1: Coloured outlines 

2.1. Methods 

2.1.1. Participants, equipment, and procedure 
The first experiment was an exploratory study. Participants consisted of healthy controls who completed the task as part of a 

teaching exercise for an undergraduate psychology class at the University of Bath. As such, our sample size was based on the number of 
students who took part in the class rather than an a priori sample size calculation. We used G*Power (version 3.1.9.2) to compute the 
required effect size (sensitivity) to be detected with a one-sample t-test. With an alpha of 0.05 and a power of 0.80, the required effect 
size was small (0.27) with 86 participants (group 1), and medium (0.36) with 49 participants (group 2). Inclusion criteria were being 
aged between 16 and 30 years and having no severe visual deficits. Participants who completed the study could choose to either receive 
research participation credits or participate in a prize draw. The protocol was approved by the ethical committee at the University of 
Bath (protocol number 20–203). 

The language of the experiment was in English. The experiment was conducted online, performed at the participant’s home or any 
other location of their choice on a laptop or desktop computer with a screen size of at least 11.6 in. (29.5 cm). Participants opened the 
experiment by clicking on a link, after which Inquisit Player 6 (Inquisit 6.0.8.0, 2014) was installed. The experiment started with 
information about the study and an informed consent form. Subsequently, the screen size and number of pixels per cm were computed 
by asking participants to adjust the size of a rectangle on the screen to match with the size of a credit card. Participants completed the 
following sequence of tasks (Fig. 1): (1) greyscales practice, (2) greyscales baseline, (3) matching practice, (4) matching main, (5) post- 
matching greyscales task, and (6) Edinburgh Handedness Inventory. The Edinburgh Handedness Inventory measures the extent to 
which a person uses their left hand (score − 100 to − 40) or right hand (score 40 to 100) for everyday activities (Oldfield, 1971). The 
English version of the Edinburgh Handedness Inventory was used. At the end of the experiment, participants were debriefed about the 
aim of the study. For all experiments, stimuli and experiment scripts can be found at https://osf.io/ekhsa/. 

2.1.2. Greyscales task 
Participants completed 2 blocks of 36 trials of the greyscales task before (i.e., baseline) and 6 blocks of 36 trials after (i.e., post- 

matching) learning associations between coloured cues and the labels Yourself, Friend, and Stranger (see section 2.1.3). An 
example sequence of a trial of the greyscales task is depicted in Fig. 2. Stimuli were presented on a white background. A trial started 
with a central fixation cross (black, 1 × 1 cm), presented for 500 ms. Next, two rectangles with coloured outlines (i.e., the cues) 
appeared, the left side of the rectangles being one colour, the right side being another colour. After 500 ms, the cues were joined by two 
gradients (i.e., the greyscales), which were presented for an additional 200 ms. The gradients were presented 1.78 cm above each 
other, had a height of 1.78 cm, and a width of either 12.76, 15.88, or 19.0 cm. We used coloured outlines as cues so that they would be 
spatially close to the greyscales stimuli, without altering their dimensions. 

Participants were asked to choose which gradient was lighter or darker by pressing the ‘y’ key with the index finger of the right 
hand for the upper gradient, and the ‘b’ key with the index finger of the left hand for the lower gradient. The requested target (i.e., 
lighter/darker) was counterbalanced between participants. The colour cues were present in all of the greyscales blocks (i.e., practice, 
baseline, and post-matching) to ensure stimuli were identical in this regard. However, only the post-matching greyscales block 
occurred after the colour cues were associated to labels. Participants were not given any explicit instructions regarding the coloured 
cues. A trial was terminated after a response was given, or after 2000 ms. In the latter case, the text “Too slow, Press space to continue” 
appeared. In this way, the experiment would pause automatically if participants would stop responding. The inter-trial interval was 
500 ms. 

Participants started with a block of 12 practice trials, in which one of the two gradients was darker than the other (i.e., 75% black/ 
25% white, versus 50% black/50% white). This block was repeated if the accuracy was below 75%, up to three times maximum. The 
response window was 5000 ms. In the baseline and post-matching greyscales tasks, the two gradients were mirror-image versions of 
the same gradient that contained an equal amount of black and white pixels. As there was no correct or incorrect answer, no feedback 
on accuracy was given in the baseline and post-matching greyscales tasks. 

2.1.3. Matching task 
The goal of the matching task was to have participants learn associations between cues (in this experiment, coloured outlines) and 

name-labels. There were two groups. In group 1, participants learned associations between three different cues and the labels 
‘Yourself’, a friend’s name, and a stranger’s name. In group 2, participants only learned associations between two different cues and 
the labels ‘Yourself’ and a stranger’s name. The third cue was not part of the matching task (i.e., ‘unlearned’). In this way, we could 
study whether any potential cueing effect in the greyscales task was caused by having learned an association between cue and label in 
general, in which case there would be a cueing effect of a stranger-related cue versus an unlearned cue. 

Fig. 1. Procedure of Experiment 1, the number of blocks per task are depicted by the number of boxes.  
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Immediately before completing the matching task, participants were asked to type into a text box the name of their best same-sex 
friend. This became the label for the ‘Friend’ cue. For the label ‘Stranger’, participants were asked to choose from a list of same-sex 
names and were instructed to choose a name that did not correspond to the name of someone familiar. We decided to limit the la-
bels to same-sex friends or strangers to avoid any potential unknown sources of variability that might be introduced by allowing 
different combinations of same- and opposite-sex labels. Participants who did not indicate their sex as being either male or female 
could choose from all names. 

The cues were coloured three-sided outlines (i.e., red, purple, and light blue, 6.38 × 1.78 cm; Fig. 3). All cue-label combinations 
were possible and randomized between participants. At the start of the matching task, participants were presented with their cue-label 
combinations and were instructed to memorise the combinations. 

After the labels for the cues had been assigned, participants were presented with one cue-label combination at a time and had to 
judge whether it was a ‘match’ or a ‘mismatch’, using the keys ‘z’ and ‘m’ on the keyboard. Which key belonged to ‘match’ and which 
key to ‘mismatch’ was counterbalanced between participants. A trial started with a central fixation cross (black, 1.78 × 1.78 cm) 
presented for 500 ms. Next, a cue appeared 3 cm above fixation and the label (font style Arial, font size 14) appeared 3 cm below 
fixation for 200 ms. For all trials, feedback on the accuracy was provided. 

There were 18 unique trials, based on the cue (i.e., Yourself, Friend, Stranger), label (i.e., Yourself, Friend, Stranger), and cue 
opening (i.e., left, right). The trials were balanced in sets of 24 so that the cue-label combination was a match in 50% of trials and a 
mismatch in the other 50% of trials. Participants started with a block of 48 practice trials for which the response window was 5000 ms. 
After the practice block, participants received feedback on their average RT and accuracy. They then completed the main matching 
task, consisting of 4 blocks of 48 trials (i.e., 192 trials in total; 32 trials per condition) with a response window of 2000 ms for each trial. 

2.2. Statistical analysis 

Analyses were performed using SPSS Statistics 26 and JASP 0.14.0.0. A significance level of alpha = 0.05 was used. The effect sizes 
for the t-scores were calculated with the formula r = √(t2 /(t2 + df)). The effect sizes for the z-scores were calculated with the formula 
r = z / √N. The following cut-offs were used to judge effect size: small effect (r = 0.10), medium effect (r = 0.30), large effect (r = 0.50) 

Fig. 2. Example of trial sequences in the greyscales task of Experiment 1 (A), Experiment 2 (B), and Experiment 3 (C).  
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(Field, 2013). 
In addition to the frequentist statistics, we computed Bayes factors to indicate whether there was more evidence in favour of the 

null hypothesis versus the alternative hypothesis based on the observed data. We reported BF10, the evidence in favour of the alter-
native hypothesis. We interpreted a BF10 of 1–3 as providing anecdotal, 3–10 moderate, 10–30 strong, 30–100 very strong, and > 100 
extreme evidence (Wagenmakers et al., 2018). 

For all experiments, data and analysis scripts can be found at https://osf.io/ekhsa/. No raw data files are provided as these contain 
potentially identifiable information (e.g., friend names). 

2.2.1. Pseudoneglect in the greyscales task 
We first examined whether participants showed pseudoneglect (i.e., a leftward bias) in both the baseline and the post-matching 

greyscales task, which would provide insight into whether our online experiment was sensitive enough to measure a visuospatial 
attention bias. We calculated the proportion of trials in which the greyscale with the target (i.e., lighter or darker) on the left side was 
chosen, averaged over all six cue pairs. Values above 0.5 would indicate a bias towards the right, values below 0.5 would indicate a bias 
towards the left. To evaluate whether this value was significantly lower than 0.5, a one-tailed t-test was used in case of normally 
distributed data, and a Wilcoxon signed-rank test in case of skewed data. 

2.2.2. Self-bias in the matching task 
To confirm that participants had learned the cue-label associations we examined whether there was a self-bias in the matching task, 

as has previously been established. A self-bias would manifest as faster responses and better discrimination between match and 
mismatch pairs for the Yourself-cue compared to the Friend-cue or Stranger-cue. For each condition (i.e., Yourself, Friend, and 
Stranger), we calculated the average RT and sensitivity (d’). 

D prime (d’) was computed based on signal detection theory, which allows for the distinction between effects that can be attributed 
to changes in perceptual sensitivity (i.e., the ability to discriminate between match and mismatch) and effects that are related to 

Fig. 3. Example of cue-label combinations for the matching task used in Experiment 1 (A), Experiment 2 (B), and Experiment 3 (C). Cue-label 
combinations were counterbalanced between participants. All of these cues from Experiment 1 and Experiment 3 are open on the right, howev-
er, cues could also be open on the left. Note that in Experiment 1, group 1 learned all cue-label combinations and group 2 only learned the cue-label 
combinations of Yourself and Stranger. 
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response biases (i.e., whether participants have a preferred type of response throughout the task). Each response was first classified as 
either a correct identification of a match (‘hit’), a correct rejection of a mismatch (‘correct rejection’), a misidentification of a mismatch 
(‘false alarm’), and misjudging a match as a mismatch (‘miss’). D’ was computed as follows: d’= z(Hit, match) – z(False alarm, 
mismatch). The sensitivity index (d’) represents the ability to distinguish matching and cue-based mismatching stimuli (Enock et al., 
2020). 

RT and d’ were compared between conditions. To compare RT and d’ between the Yourself, Friend, and Stranger condition in the 
group with three learned cues (group 1), we conducted a repeated-measures ANOVA in case of normally distributed data, and a 
Friedman test in case of skewed data. A Bonferroni correction was applied for post-hoc pairwise comparisons, which was analysed with 
a Wilcoxon signed-ranks test in case of skewed data. To compare RT and d’ between the Yourself and Stranger condition in the group 
with two learned cues (group 2), we conducted a paired t-test in case of normally distributed data, and a Wilcoxon signed-ranks test in 
case of skewed data. 

2.2.3. Influence of self-bias on visuospatial attention 
To examine the effect of self-related cues on visuospatial attention in the greyscales task, we evaluated whether there was any 

evidence that participants’ perceptual judgements were biased in the direction of one cue over the others using the data of the post- 
matching greyscales task. A bias towards one cue versus the other manifests in the selection of the gradient that is lighter or darker 
(depending on the instruction) on the side of that cue. For each of the three conditions, the cue that we expected an attention bias 
towards was designated the reference cue. That is, Yourself was the reference cue when presented with Stranger or Friend, and Friend 
was the reference cue when presented with Stranger. Per condition (i.e., Yourself-Stranger, Yourself-Friend, Friend-Stranger), we 
computed the proportion of trials in which the greyscale with the target on the side of the reference cue was chosen, averaged over the 
left–right arrangement of the cue pairs of that specific condition (e.g., Yourself-Stranger and Stranger-Yourself). This resulted in a 
number between 0 and 1, with values above 0.5 indicating a bias towards the reference cue. Thus, a score higher than 0.5 represented a 
bias towards Yourself (in the Yourself-Stranger and Yourself-Friend conditions) or towards Friend (in the Friend-Stranger condition). 
To evaluate whether these values were significantly higher than 0.5, one-tailed t-tests were used in case of normally distributed data, 
and Wilcoxon signed-rank tests in case of skewed data. 

2.2.4. Relationship between self-bias in the matching task and the greyscales task 
We considered the possibility that only people who showed a strong self-bias in the matching task would show a visuospatial 

attention bias towards the self-cue in the greyscales task. As a measure of self-bias in the matching task, we computed difference scores 
which measure how much faster and how much better match and mismatch pairs were discriminated in the conditions with the 
Yourself cue versus conditions with the Stranger cue by extracting the RT in the Yourself condition from that in the Stranger condition 
and by extracting d’ in the Stranger condition from that in the Yourself condition. We correlated these values (i.e., one based on RT and 
one based on the sensitivity index) with the bias score of the Yourself-Stranger condition in the greyscales task, using Spearman 
correlations. 

2.3. Results 

2.3.1. Participants 
The experiment was started by 166 participants, of whom 139 completed it. Four participants did not obtain a score of ≥75 % 

correct in the third practice block of the greyscales task and were therefore excluded. One participant indicated to be colour-blind and 
specified to have protanopia. The colours used were sufficiently distinctive for this type of colour-blindness, therefore, data of this 
participant was not excluded. A total of 86 participants was included in group 1, a total of 49 participants was included in group 2. The 
study took 32.29 min (SD = 6.53) for group 1, and 27.89 min (SD = 7.10) for group 2. Demographic characteristics are shown in 
Table 1. 

Table 1 
Demographic characteristics and scores on the questionnaires, frequencies (%), and means (SD; range).   

Group 1 
(Yourself/Friend/Stranger) 

Group 2 
(Yourself/Stranger/Unlearned) 

N 86 49 
Sex, % female1 74 (88.1 %) 46 (93.9 %) 
Self-reported handedness   
- Left 8 (9.3 %) 4 (8.2 %) 
- Right 76 (88.4 %) 45 (91.8 %) 
- Ambidextrous 2 (2.3 %) 0 
Colour-blind, % yes 1 (1.2 %) 0 
Age 18.36 (0.87; 17–23) 18.16 (0.43; 18–20) 
Edinburgh Handedness Inventory 80.87 (46.44; − 100–100) 81.08 (49.01; − 100–100)  

1 For two participants, there was missing data on the “sex” question. 
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2.3.2. Pseudoneglect in the greyscales task 
In group 1, 0.48% of trials (SD = 1.49%) was excluded in the baseline task and 0.78% (SD = 1.30%) in the post-matching task 

because responses were too slow. In group 1, there was extreme evidence for a leftward preference (i.e., bias score lower than 0.5), 
both in the greyscales baseline task (M = 0.39, SD = 0.18; t(85) = -5.73, r = 0.53, p <.001; BF10 = 86501.62), as well as in the post- 
matching task (M = 0.41, SD = 0.15; t(85) = -5.84, r = 0.54, p <.001; BF10 = 137361.14). 

In group 2, 0.62% of trials (SD = 0.80%) was excluded in the baseline task and 0.73% (SD = 1.24%) in the post-matching task. In 
group 2, there was moderate to very strong evidence for a leftward preference, both in the greyscales baseline task (M = 0.42, SD =
0.20; t(48) = -2.82, r = 0.29, p =.007; BF10 = 5.17), as well as in the post-matching task (M = 0.41, SD = 0.17; t(48) = -3.61, r = 0.37, p 
<.001; BF10 = 38.47). 

2.3.3. Self-bias in the matching task 
Both groups showed the expected advantage for correctly identifying the Yourself cue-label pairs compared to other cue-label pairs 

(Fig. 4). In group 1, RTs varied according to cue-label conditions (χ2(2) = 36.09, p <.001, BF10 = 561501.97). Participants responded 
faster in the Yourself versus Friend condition (z = -4.42, p <.001, r = -0.48, BF10 = 3439.76), and in the Yourself versus Stranger 
condition (z = -5.14, p <.001, r = -0.55, BF10 = 155104.95). There was no difference in RT between the Friend and Stranger condition 
(z = -1.26, p =.207, r = -0.14, BF10 = 0.22). The three conditions differed regarding d’ (χ2(2) = 29.45, p <.001, BF10 = 591700.35), 
with higher d’ scores for the Yourself versus Friend condition (z = -4.14, p =.003, r = -0.45, BF10 = 1118.73), Yourself versus Stranger 
condition (z = -4.76, p <.001, r = -0.51, BF10 = 16899.94), and Friend versus Stranger condition (z = -2.33, p =.020, r = -0.25, BF10 =

0.61/BF01 = 1.63). 
In group 2, responses in the Yourself condition were faster than in the Stranger condition (z = -3.23, p =.001, r = -0.46, BF10 =

47.19). Furthermore, match and mismatch pairs in the Yourself condition were discriminated better (d’) than those in the Stranger 

Fig. 4. Average reaction times (RT’s) for the correct responses (upper panels), and average sensitivity index (d’) scores (lower panels) in Experiment 
1 for group 1 (left-hand panels; N = 86) and group 2 (right-hand panels; N = 49), split per cue in the matching task. Error bars indicate 95 % 
confidence intervals. 
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condition (z = -4.57, p <.001, r = -0.65, BF10 = 2366.85). 
To summarize, in both groups there was very strong to extreme evidence that participants responded faster and discriminated 

better between match and mismatch pairs in the Yourself versus Stranger condition in the matching task. In group 1, there was extreme 
evidence that participants responded faster and discriminated better between match and mismatch pairs in the Yourself versus Friend 
condition. To conclude, there was a self-bias in the matching task. 

2.3.4. Influence of self-bias on visuospatial attention 
The visuospatial perceptual bias scores for the post-matching task (i.e., after the cue-label associations were learned) are depicted 

in Fig. 5. None of the cue combinations yielded a preference for one side over the other, nor for group 1 (Yourself-Friend: t(85) = 0.73, 
p =.467, r = 0.08, BF10 = 0.24/BF01 = 4.26; Yourself-Stranger: t(85) = 0.05, p =.961, r = 0.01, BF10 = 0.12/BF01 = 8.08; Friend- 
Stranger: t(85) = 0.14, p =.892, r = 0.02, BF10 = 0.13/BF01 = 7.53), as for group 2 (Yourself-Unlearned: t(48) = -1.09, p =.281, r 
= 0.16, BF10 = 0.08/BF01 = 12.56; Yourself-Stranger: t(48) = 0.16, p =.870, r = 0.02, BF10 = 0.18/BF01 = 5.64; Unlearned-Stranger: t 
(48) = 0.67, p =.505, r = 0.10, BF10 = 0.29/BF01 = 3.51). 

To summarize, there was moderate evidence for the absence of an effect of yourself-, friend- or stranger-related cues on a visuo-
spatial perception bias in the greyscales task. 

2.3.5. Relationship between self-bias in the matching task and the greyscales task 
There was no relationship between the visuospatial perceptual bias score in the Yourself-Stranger condition in the greyscales task 

and the self-bias in the matching task based on RT, nor for group 1 (rs = -0.00, p =.488, τ = -0.00, BF10 = 0.14/BF01 = 7.08), as for 
group 2 (rs = 0.18, p =.109, τ = 0.14, BF10 = 0.47/BF01 = 2.14), or based on d’, nor for group 1 (rs = 0.03, p =.389, τ = 0.03, BF10 =

0.15/BF01 = 6.73), as for group 2 (rs = 0.12, p =.200, τ = 0.08, BF10 = 0.26/BF01 = 3.83). 
To summarize, there was anecdotal to moderate evidence for the absence of a relationship between the strength of the self-bias as 

seen in the matching task (i.e., based on RT and d’) with a potential effect of self-related cues versus stranger-related cues in the 
greyscales task. 

2.4. Discussion 

The aim of Experiment 1 was to test whether self-related cues (i.e., coloured outlines) would yield a perceptual visuospatial bias as 
measured with a greyscales task. First, we replicated the effect of pseudoneglect (i.e., an overall leftward bias) in a greyscales task as 
found in previous research (e.g., Mattingley et al., 1994). Second, there was a self-bias in a matching task (i.e., faster responses and 
better discrimination between match and mismatch pairs for self-cues versus stranger- or friend-cues), also replicating previous 
research (Sui et al., 2012). However, there was moderate evidence for no perceptual visuospatial bias for a self-related cue versus a 
stranger-related cue, a friend-related cue, or an unlearned cue. This was against expectations based on previous studies, in which a 
spatial attention bias towards a self-related cue was, for example, seen in attention orienting responses (Alexopoulos et al., 2012; Sui 
et al., 2009). Our results suggest that there is no top-down influence of self-related bias on perceptual judgements of the greyscales 
stimuli. A possible alternative explanation for these unexpected findings could be the nature of the cue stimuli that were used (i.e., 
coloured outlines). Coloured outlines have not been used as cues in previous studies, and might not have been salient enough in order 
to yield a self-related bias that is expected to be subtle. In a second experiment, therefore, we used geometric shapes as cues, which 

Fig. 5. Proportion of trials in the post-matching task for Experiment 1 in which there was a preference for the side of one cue over the other (i.e., 
bias score) split for group 1 (N = 86) and group 2 (N = 49). A bias score > 0.5 indicates a preference for Yourself in the conditions with a Yourself 
cue, and a preference for Friend/Unlearned cue in the conditions without a Yourself cue. A bias score of 0.5 (dashed line) indicates no bias. Error 
bars indicate 95 % confidence intervals. 

A.F. Ten Brink et al.                                                                                                                                                                                                  



Consciousness and Cognition 107 (2023) 103451

9

have been used in previous research (Sui et al., 2012). 

3. Experiment 2: Geometric shapes 

3.1. Methods 

3.1.1. Participants, equipment, and procedure 
We used G*Power (version 3.1.9.2) to compute the minimum required sample size for a one-sample t-test to compare the bias score 

in the greyscales task with 0.5. With an alpha of 0.05 and a power of 0.80, it was estimated that at least 101 participants were needed to 
detect a small effect size (f = 0.25). This effect size was a conservative estimation, not based on previous data because moderate 
evidence for no effects were found in Experiment 1, which could have been due to its design. Participants were friends and relatives of 
the researchers, and undergraduate psychology students at Utrecht University and the University of Bath. The experiment was either in 
English or in Dutch. In the latter case, Dutch versions of the questionnaires were used. The inclusion criteria were similar as in 
Experiment 1, with the exception that participants could not have participated in the first experiment. The equipment, procedure, and 
statistical analyses were the same. The protocol was approved by the ethical committees of the University of Bath (protocol number 
20–203) and Utrecht University (protocol number 20–0199). 

3.1.2. Greyscales task 
The greyscales task was broadly similar to that described in Experiment 1, with the following adjustments. First, before the cues 

were presented, the fixation cross changed from black to red for 250 ms to retain attention, after which it changed into black again. 
Second, black geometric shapes (i.e., square, triangle, circle; 1.78 × 1.78 cm) were used as cues, rather than coloured outlines. These 
cues were presented 2 cm left and right of fixation for 500 ms. Subsequently, these cues were joined by the two gradients and were 
presented 2 cm left or right from the gradients (Fig. 2). Third, the number of baseline trials was reduced to 6, to still be able to practice 
the greyscales task without it having a great impact on participants’ concentration early on in the experiment. 

3.1.3. Matching task 
The design of the matching task was similar as in Experiment 1, except that the cues were geometric shapes (i.e., square, triangle, 

circle; 3.5 × 3.5 cm; Fig. 3). Each cue was matched to either ‘Yourself’, a friend’s name, or a stranger’s name for all participants. There 
was no ‘Unlearned’ cue. 

3.2. Results 

3.2.1. Participants 
The experiment was started by 126 participants, of whom 106 completed the experiment. Four participants did not obtain a score 

of ≥ 75% correct in the third practice block of the greyscales task, and were therefore excluded, leaving 102 participants. Most (97; 
95.1%) completed the experiment in Dutch. Participants were aged between 17 and 27 years (M = 22.12, SD = 2.22), 54.9% were 
female versus 45.1% male, and 91.2% were right-handed versus 8.8% left-handed. The study took 37.93 min (SD = 51.67). The 
average Edinburgh Handedness Inventory score was 83.22 (SD = 46.36). 

Fig. 6. Average response times (RT’s) for the correct responses (left-hand panel), and average sensitivity index (d’) scores (right-hand panel) in 
Experiment 2 (N = 102), split per cue in the matching task. Error bars indicate 95% confidence intervals. 
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3.2.2. Pseudoneglect in the greyscales task 
In the greyscales task, 0.98% of trials (SD = 4.59%) was excluded in the baseline task and 0.83% (SD = 1.13%) in the post-matching 

task because responses were too slow. There was moderate evidence for a leftward preference (i.e., pseudoneglect) in the greyscales 
baseline task (Med = 0.37; z = -2.94, p =.003, r = -0.29, BF10 = 6.90), and strong evidence for a leftward preference in the post- 
matching task (Med = 0.48; z = -2.75, p =.006, r = -0.27, BF10 = 19.15). 

3.2.3. Self-bias in the matching task 
There was a main effect of condition on RT in the matching task (χ2(2) = 38.89, p <.001, BF10 = 2.23*10^11; Fig. 6). Participants 

responded faster in the Yourself versus Friend condition (z = -5.01, p <.001, r = -0.50, BF10 = 52958.79), in the Yourself versus 
Stranger condition (z = -6.76, p <.001, r = -0.67, BF10 = 1.371*10^11), and in the Friend versus Stranger condition (z = -2.56, p =.010, 
r = -0.25, BF10 = 1.39). 

In addition, conditions differed regarding d’ (χ2(2) = 22.87, p <.001, BF10 = 1732.78; Fig. 6), with higher d’ scores for the Yourself 
versus Friend condition (z = -2.39, p =.017, r = -0.24, BF10 = 0.94/ BF01 = 1.07), the Yourself versus Stranger condition (z = -4.70, p 
<.001, r = -0.47, BF10 = 3946.52), and the Friend versus Stranger condition (z = -3.08, p =.002, r = -0.30, BF10 = 5.49). 

To summarize, there was extreme evidence that participants responded faster and discriminated better between match and 
mismatch pairs in the Yourself versus Stranger condition in the matching task. Also, there was extreme evidence for faster responses in 
the Yourself versus Friend condition, but anecdotal evidence for better discrimination between match and mismatch pairs between 
these conditions. Lastly, there was anecdotal to moderate evidence that participants responded faster and discriminated better in the 
Friend versus Stranger condition. To conclude, there was evidence for a self-bias in the matching task. 

3.2.4. Influence of self-bias on visuospatial attention 
The visuospatial perceptual bias scores for the post-matching greyscales task (i.e., after the cue-label associations were learned) are 

depicted in Fig. 7. None of the cue combinations yielded a preference for one side over the other (Yourself-Friend: t(101) = 1.11, p 
=.270, r = 0.11, BF10 = 0.34/BF01 = 2.92; Yourself-Stranger: t(101) = 1.24, p =.217, r = 0.12, BF10 = 0.41/BF01 = 2.43; Friend- 
Stranger: t(101) = -0.15, p =.885, r = 0.01, BF10 = 0.10/BF01 = 10.18). To summarize, there was anecdotal to moderate evidence 
for the absence of an effect of yourself-, friend- or stranger-related cues on visuospatial perception in the greyscales task. 

3.2.5. Relationship between self-bias in the matching task and the greyscales task 
There was no relationship between the visuospatial perceptual bias score in the Yourself-Stranger condition in the greyscales task 

and the self-bias in the matching task based on RT (rs = -0.03, p =.386, τ = -0.02, BF10 = 0.14/BF01 = 7.35) or based on d’ (rs = 0.09, p 
=.182, τ = 0.07, BF10 = 0.22/BF01 = 4.60). Thus, there was moderate evidence for no relationship between the strength of the self-bias 
as seen in the matching task (i.e., based on RT and d’) with a potential effect of self-related versus stranger-related cues in the 
greyscales task. 

Fig. 7. Proportion of trials in the post-matching task for Experiment 2 (N = 102) in which there was a preference for the side of one cue over the 
other. A bias score > 0.5 indicates a preference for the Yourself cue in the Yourself-Friend and Yourself-Stranger conditions, and a preference for the 
Friend cue in the Friend-Stranger condition. A bias score of 0.5 (dashed line) indicates no bias. Error bars indicate 95% confidence intervals. 
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3.3. Discussion 

The aim of Experiment 2 was to investigate if geometric shapes, instead of coloured outlines, would elicit a self-related bias. As in 
Experiment 1, we replicated pseudoneglect (i.e., a leftward attention bias) in a greyscales task, and we replicated a self-bias in a 
matching task. Also, once again, we found anecdotal to moderate evidence for no effect of the self-, friend- or stranger-related cues on 
visuospatial perceptual attention. These results provide further evidence for the absence of a self-related bias on visuospatial attention, 
and that there is no top-down influence of self-related bias on perceptual judgements of the greyscales stimuli. 

In both experiments, however, cues were presented 500 ms prior to the greyscales stimuli. Potentially, an orienting response was 
induced towards the self-related cues in isolation, but had already disappeared at the time the cues were combined with the greyscales 
stimuli. Furthermore, previous studies have shown that the extent to which the self-related stimulus is presented within the focus of 
attention, and whether self-related stimuli share properties with the target seem important to the extent of prioritization of self-related 
information (Devue, Van der Stigchel, Brédart, & Theeuwes, 2009). Therefore, we conducted a third experiment designed in such a 
way that the cues were fully integrated with the greyscales stimuli rather than being separate features or objects. 

4. Experiment 3: Coloured gradients 

4.1. Methods 

4.1.1. Participants, equipment, and procedure 
The target sample size was based on the same a priori power calculation as for Experiment 2, and the sample population and in-

clusion criteria were similar as in Experiment 1, with the exception that participants could not have participated in the first or second 
experiment. We conservatively estimated the effect size to be small (f = 0.25). We did not determine the effect size on previous data 
because no effects were found in Experiment 1 and Experiment 2, which could have been due to their designs. Furthermore, we 
additionally recruited participants via Prolific. An English version of the experiment was used for all participants. Participants who 
participated via Prolific had to have selected English as their primary language and the UK as their country of residence. Besides that, 
the procedure and statistical analyses were the same as for the previous experiments. 

4.1.2. Greyscales task 
The design of the greyscales task was similar as in Experiment 2, with the main change being the integration of colours in the 

greyscale gradients. Specifically, rather than being comprised of black and white gradients, the greyscales stimuli themselves were 
coloured, with the left half of both bars containing pixels of one colour and the right half of both bars containing pixels of another 
colour (Fig. 2). These colours constituted cues (see section 4.1.3). Thus, although the ‘greyscales’ were no longer grey, the overall ratio 
of coloured to white pixels of the two horizontal bars was still on average the same. As such, no cues were presented prior to pre-
sentation of the greyscales, because the cues were part of the greyscales figure itself. The instructions were the same as in the previous 
experiments, participants had to indicate which of the two coloured gradients was lighter or darker on average. Another difference was 
that the fixation cross at the start of the trial was red, and changed to black when the greyscales stimuli appeared (after 500 ms), in 
order to capture attention and assure that participants would fixate the central cross. 

4.1.3. Matching task 
The design of the matching task was similar as in Experiment 1, with the main change that the cues were coloured gradients (i.e., 

red, blue, and green; 6.38 × 1.78 cm; Fig. 3). Since we did not control which device and monitor participants used, we could not control 
for luminance. However, cue-label combinations were fully counterbalanced between participants and any effects of colour would, 
therefore, be controlled for. 

The cues were matched to ‘Yourself’, a friend’s name, or a stranger’s name for all participants. There were 36 unique trials, based 
on the cue (i.e., Yourself, Friend, Stranger), label (i.e., Yourself, Friend, Stranger), cue opening (i.e., left, right), and position of the dark 
part (i.e., up, down). The trials were balanced in sets of 48 so that the cue-label combination was a match in 50% of trials and a 
mismatch in the other 50% of trials. 

4.2. Results 

4.2.1. Participants 
The experiment was started by 134 participants, of whom 117 completed the experiment. Six participants did not obtain a score of 

≥75 % correct in the third practice block of the greyscales task, and were therefore excluded. One participant was colour-blind and 
specified to have protanopia. Because red and green stimuli were used, data of this participant were excluded, leaving 110 participants. 

Participants were aged between 18 and 29 years (M = 21.38, SD = 3.07) and 78.2% was female versus 21.8% male. 86.4% of the 
participants was right-handed, 12.7% left-handed, and 0.9% ambidextrous. The mean score on the Edinburgh Handedness Inventory 
was 94.67 (SD = 30.87). The study took 25.69 min (SD = 8.32) to complete. 

4.2.2. Pseudoneglect in the greyscales task 
In the greyscales task, 0.91% of trials (SD = 4.52%) was excluded in the baseline task and 0.77% (SD = 1.11%) in the post-matching 

task because responses were too slow. There was extreme evidence for a leftward bias (i.e., pseudoneglect) in both the greyscales 
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baseline task (Mdn = 0.17; z = -6.22, p <.001, r = -0.59, BF10 = 4.08*10^9) as well as in the greyscales post-matching task (Mdn = 0.36; 
z = -7.38, p <.001, r = -0.70, BF10 = 7.15*10^13). 

4.2.3. Self-bias in the matching task 
There was a main effect of cue on RT in the matching task (χ2(2) = 37.66, p <.001, BF10 = 3.803*10^9; Fig. 8). Participants 

responded faster in the Yourself versus Friend condition (z = -4.06, p <.001, r = -0.39, BF10 = 331.97), Yourself versus Stranger 
condition (z = -6.49, p <.001, r = -0.62, BF10 = 8.647*10^8), and Friend versus Stranger condition (z = -3.50, p <.001, r = -0.33, BF10 
= 49.71). 

In addition, conditions differed regarding d’ (χ2(2) = 10.01, p =.007, BF10 = 23.86), with higher d’ scores for the Yourself versus 
Friend condition (z = -3.42, p =.001, r = -0.33, BF10 = 10.50), and Yourself versus Stranger condition (z = -3.20, p =.001, r = -0.31, 
BF10 = 14.68). There was no difference in d’ between the Friend and Stranger condition (z = -0.36, p =.718, r = -0.03, BF10 = 0.17/ 
BF01 = 8.61). 

To summarize, there was strong to extreme evidence that participants responded faster and discriminated better between match 
and mismatch pairs in both the Yourself versus Friend condition as the Yourself versus Stranger condition. This shows a self-bias in the 
matching task. 

4.2.4. Influence of self-bias on visuospatial attention 
The visuospatial perceptual bias scores for the post-matching task (i.e., after the cue-label associations were learned) are depicted 

in Fig. 9. None of the cue combinations yielded a preference for one side over the other (Yourself-Friend: z = 0.20, p =.843, r = -0.02, 
BF10 = 0.11/BF01 = 9.12; Yourself-Stranger: z = 0.02, p =.983, r = 0, BF10 = 0.17/BF01 = 6.05; Friend-Stranger: z = -0.13, p =.893, r =
-0.01, BF10 = 0.16/BF01 = 6.43. Thus, there was moderate evidence for the absence of an effect of yourself-, friend- or stranger-related 
cues on visuospatial perception in the greyscales task. 

4.2.5. Relationship between self-bias in the matching task and the greyscales task 
There was no relationship between the visuospatial perceptual bias score in the Yourself-Stranger condition in the greyscales task 

and the self-bias in the matching task based on RT (rs = 0.06, p =.254, τ = 0.05, BF10 = 0.16/BF01 = 6.19) or based on d’ (rs = 0.11, p 
=.136, τ = 0.07, BF10 = 0.23/BF01 = 4.36). Thus, there was moderate evidence for no relationship between the strength of the self-bias 
as seen in the matching task (i.e., based on RT and d’) with a potential effect of self-related versus stranger-related cues in the 
greyscales task. 

4.3. Discussion 

The aim of Experiment 3 was to investigate if coloured cues, integrated with the greyscales stimuli, would elicit a self-related bias. 
As in Experiment 1 and Experiment 2, we observed moderate evidence for no effect of the self-, friend- or stranger-related cues on 
visuospatial perceptual attention, despite finding pseudoneglect in a greyscales task and an effect of self-bias in a matching task. 
Overall, based on the results of Experiment 3, we conclude that even when the self-related cues are fully integrated into, and are indeed 
part of, the greyscales stimuli, they do not elicit an overall change in visuospatial perception and there is no top-down influence of self- 
related bias on perceptual judgements of the greyscales stimuli. 

Fig. 8. Average response times (RT’s) for the correct responses (left-hand panel), and average sensitivity index (d’) scores (right-hand panel) in 
Experiment 3 (N = 110), split per cue in the matching task. Error bars indicate 95% confidence intervals. 
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5. General discussion 

We investigated if a self-related cue would elicit a visuospatial, perceptual attention bias in a healthy population. To this aim, 
participants first associated either three colours (Experiment 1), three geometric shapes (Experiment 2), or three coloured gradients 
(Experiment 3) with the labels Yourself, a stranger’s name, and a friend’s name that were thereafter presented in combination with 
greyscales stimuli. Across all three experiments, we replicated previously reported effects of pseudoneglect on the greyscales task 
(Mattingley et al., 1994). That is, participants tended to make their perceptual judgements based on the left side of the greyscales 
stimuli more than the right side. Similarly, when participants were asked to judge whether a cue matched a name-label (i.e., matching 
task), participants responded faster and discriminated better between match and mismatch pairs in trials with self-related cues than in 
trials with friend-, or stranger-related cues. This self-bias in the matching task replicated previous research (e.g., Sui et al., 2012). 
However, when we presented greyscales stimuli with combinations of self-, friend-, and stranger-related cues on the left and right sides, 
participants were not biased in their perceptual judgements towards the side of the gradient combined with a self-related cue 
compared to the side combined with a friend- or stranger-related cue. Indeed, Bayesian analyses indicated anecdotal to moderate 
evidence for no effect of self-related cues on perceptual visuospatial attention. Thus, our results suggest that there is no top-down 
influence of self-related bias on perceptual judgements of the greyscales stimuli. 

The here described dissociation between self-bias in perceptual matching versus attention has been found before. For example, 
Nijhof et al. (2020) observed a self-bias in a perceptual matching task and in an attentional blink task, but the degrees of self-bias 
between these tasks were not related. Although it has been suggested that self-relevance can tune attention and subsequently affect 
task performance (Sui & Rotshtein, 2019), the current findings indicate that it does not modulate visuospatial perception. Also, 
research from Falbén et al. (2019) and Caughey et al. (2020) show that the automaticity of self-prioritisation in stimulus-processing is 
conditional, hinting towards a difference in underlying mechanisms of a self-bias between cognitive domains. In their study, when 
participants were asked to state who a self-related stimulus vs other-related stimulus referred to, they responded faster to the stimulus 
associated with themselves. However, when asked to indicate the location/orientation of these stimuli, participants showed no 
advantage for the self-related stimulus. Researchers concluded that a self-bias in stimulus processing only occurs when the previously 
formed semantic self-associations are relevant for the task at hand (Caughey et al., 2020). 

The relevance of a self-related stimulus can vary gradually. First, when the identity of a stimulus (e.g., the previously formed self- 
association) is relevant to perform the task, effects of self-prioritisation on attentional orienting are typically found. For example, 
patients with visual extinction had to identify shapes and were biased to identify the self-related shape when placed in competition 
with other shapes (Sui & Humphreys, 2017). Dalmaso et al. (2019) reported that when self-related and stranger-related shapes were 
presented centrally, participants were slower to initiate a saccade away from the self-related central shape (in this case, slowed dis-
engaging of attention was interpreted as a self-bias). Crucially, Dalmaso et al. (2019) only found this effect when the distinction 
between the self-related and stranger-related stimuli was task-relevant, i.e., when the stimulus identity indicated whether or not a 
saccade had to be made. 

Second, the presence or location of a stimulus can be relevant for a given task, without the need to identify the self-association. 
Here, the self-related stimulus is task-relevant but participants are not required to explicitly identify the self/friend/stranger cues. 
Mixed effects on attentional orienting have been reported in studies where the presence or location of a stimulus (and not the identity) 

Fig. 9. Proportion of trials in the post-matching task for Experiment 3 (N = 110) in which there was a preference for the side of one cue over the 
other. A bias score > 0.5 indicates a preference for the Yourself cue in the Yourself-Friend and Yourself-Stranger conditions, and a preference for the 
Friend cue in the Friend-Stranger condition. A bias score of 0.5 (dashed line) indicates no bias. Error bars indicate 95% confidence intervals. 
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was relevant. Effects of self-prioritization were found in an endogenous cueing task in which red or green arrows were associated with 
the self or a friend. The arrows were used as endogenous cues in a cueing task. Even though the self- and friend-related cues were 
similar in predicting the target location, and the colours (i.e., stimulus identities) were irrelevant to the task, self-referential cues 
shifted spatial attention to cued locations more effectively than cues that were related to others (Sui et al., 2009). Another study, 
however, did not observe self-prioritization when eye movements had to be made towards line orientations that were associated with 
the self and a stranger (Siebold et al., 2015). The conflicting findings may reflect differences in the measures and tasks of these studies. 

Third, a stimulus can be completely task-irrelevant, in the sense that processing the stimulus is not required to perform the task at 
hand. For example, when self-related stimuli serve as uninformative cues in cueing and attentional capture tasks, or as distractors in 
visual search tasks. Attentional biases for own versus a friend’s face or name have been found in cueing and attentional capture tasks in 
which attention is oriented automatically (Alexopoulos et al., 2012; Liu et al., 2016). In visual search paradigms, whether or not such 
task-irrelevant self-related stimuli are distracting, additionally depends on whether they are presented within the focus of attention 
and/or whether they share properties with the target (Devue et al., 2009). In the current study, the self-related cues were always 
irrelevant to perform the task at hand. In our third experiment, the cues were integrated with the greyscales stimuli and therefore 
shared properties with the target. However, no identification of the cues was needed. Altogether, this suggests that when stimuli are 
task-irrelevant, the long-term established knowledge might play a crucial role in whether or not there is a self-bias. In other words, 
where one’s own name or face draws attention even when irrelevant for the task at hand, this might be less likely for abstract, 
temporarily established cue-label associations, as used in the current study. 

Finally, we did not measure the initial orienting of attention to one side versus the other. Possibly, self-related information results in 
a bias in the automatic orientation of attention, whereas it does not result in a perceptual visuospatial bias. 

6. Potential limitations 

Since the experiment was conducted online, there was no control over the environment and circumstances in which participants 
performed the task. This may have added noise to the data, the nature and effects of which are unknown. To ensure participants 
understood the instructions, participants had to perform a practice task and were excluded if they did not obtain a sufficient score in 
their third try. We believe it is unlikely that the lack of control over the environment impacted the results, because for all three ex-
periments we found moderate to extreme evidence for a self-bias in the matching task (Sui et al., 2012) and moderate to extreme 
evidence for pseudoneglect on the greyscales task (Mattingley et al., 1994), replicating previous findings. Therefore, it is unlikely that 
the lack of a visuospatial perceptual bias towards self-related cues in the greyscales task was due to the online format of the study. 
Furthermore, to test our hypothesis, we conducted three independent experiments of which two were powered to detect small effect 
sizes. This provides confidence that our results can be considered reliable. 

5.2 Conclusion. 
In the current study, self-related stimuli did not elicit a perceptual visuospatial attention bias, suggesting that there is no top-down 

influence of self-related bias on perceptual judgements of the greyscales stimuli. This is contrary to findings in previous studies, in 
which self-related stimuli strongly influence where attention is guided, even when abstract, temporarily established cue-label asso-
ciations are used. The consistent absence of a self-bias throughout the three experiments of this study gives more insight into the 
working mechanisms of a self-bias. The degree of task relevance, long-term established knowledge (e.g., own face or name versus 
abstract, temporarily established cue-label associations), and in the case of distractibility, whether the stimulus is in the focus of 
attention and/or shares properties with the target, likely influence the degree of self-prioritisation. Future studies on effects of self- 
related information on attentional processing could use cues that are more relevant to the task at hand, for example by asking par-
ticipants to report the identity of both cues after each trial. Another direction could be to assess effects of self-related cues on 
attentional orienting on a sub-second scale, for example using pupillometry (Strauch et al., 2022). To conclude, based upon the current 
results it is likely that there are different underlying mechanisms in the effect of a self-bias in visual perception and other cognitive 
domains like attention. Specifically, it suggests that self-bias plays a role in orienting attention and selective attention, but not a role in 
allocation of attention of perceptual judgments. 
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Röer, J. P., Bell, R., & Buchner, A. (2013). Self-relevance increases the irrelevant sound effect: Attentional disruption by one’s own name. European Journal of Cognitive 

Psychology, 25(8), 925–931. https://doi.org/10.1080/20445911.2013.828063 
Scheller, M., & Sui, J. (2022). Social relevance modulates multisensory integration. Journal of Experimental Psychology: Human Perception and Performance.. https://doi. 

org/10.1037/xhp0001013 
Siebold, A., Weaver, M., Donk, M., & Van Zoest, W. (2015). Social salience does not transfer to oculomotor visual search. Visual Cognition, 23(8), 989–1019. https:// 

doi.org/10.1080/13506285.2015.1121946 
Stein, T., Siebold, A., & Van Zoest, W. (2016). Testing the idea of privileged awareness of self-relevant information. Journal of Experimental Psychology: Human 

Perception and Performance, 42(3), 303–307. https://doi.org/10.1037/XHP0000197 
Strauch, C., Romein, C., Naber, M., Van der Stigchel, S., & Ten Brink, A. F. (2022). The orienting response drives pseudoneglect—Evidence from an objective 

pupillometric method. Cortex, 151, 259–271. https://doi.org/10.1016/J.CORTEX.2022.03.006 

A.F. Ten Brink et al.                                                                                                                                                                                                  

https://doi.org/10.1002/ejsp.1882
https://doi.org/10.3758/s13423-018-1487-9
https://doi.org/10.1016/0028-3932(80)90151-7
https://doi.org/10.1016/0028-3932(80)90151-7
https://doi.org/10.1080/17470210500343678
https://doi.org/10.1080/17470210500343678
https://doi.org/10.1007/s00426-019-01283-2
http://refhub.elsevier.com/S1053-8100(22)00183-0/h0030
https://doi.org/10.1016/J.COGNITION.2009.01.003
https://doi.org/10.1016/J.COGNITION.2009.01.003
https://doi.org/10.1038/s41598-020-76001-9
https://doi.org/10.1080/13506285.2019.1583708
http://refhub.elsevier.com/S1053-8100(22)00183-0/h0050
https://doi.org/10.1073/pnas.0730772100
https://doi.org/10.1080/17588928.2015.1044427
https://doi.org/10.1080/17588928.2015.1044427
https://doi.org/10.1016/S0028-3932(99)00045-7
https://doi.org/10.3758/s13414-021-02429-4
https://doi.org/10.1080/17588928.2015.1044428
https://doi.org/10.1097/WNR.0B013E3282FF0FA8
https://doi.org/10.1037/XHP0000361
https://doi.org/10.1016/j.neuropsychologia.2003.07.007
http://refhub.elsevier.com/S1053-8100(22)00183-0/h0095
http://refhub.elsevier.com/S1053-8100(22)00183-0/h0095
https://doi.org/10.1126/science.4023713
https://doi.org/10.1126/science.4023713
https://doi.org/10.1016/S0028-3932(98)00074-8
https://doi.org/10.1016/S0010-9452(08)70645-2
https://doi.org/10.1016/j.cognition.2020.104186
https://doi.org/10.1016/j.cognition.2020.104186
https://doi.org/10.1007/978-0-387-79948-3_6053
https://doi.org/10.1007/978-0-387-79948-3_6053
https://doi.org/10.1080/20445911.2013.828063
https://doi.org/10.1037/xhp0001013
https://doi.org/10.1037/xhp0001013
https://doi.org/10.1080/13506285.2015.1121946
https://doi.org/10.1080/13506285.2015.1121946
https://doi.org/10.1037/XHP0000197
https://doi.org/10.1016/J.CORTEX.2022.03.006


Consciousness and Cognition 107 (2023) 103451

16

Sui, J., He, X., & Humphreys, G. W. (2012). Perceptual effects of social salience: Evidence from self-prioritization effects on perceptual matching. Journal of 
Experimental Psychology: Human Perception and Performance, 38(5), 1105–1117. https://doi.org/10.1037/a0029792 

Sui, J., & Humphreys, G. W. (2017). The self survives extinction: Self-association biases attention in patients with visual extinction. Cortex, 95, 248–256. https://doi. 
org/10.1016/j.cortex.2017.08.006 

Sui, J., Liu, C. H., Wang, L., & Han, S. (2009). Short Article: Attentional Orientation Induced by Temporarily Established Self-Referential Cues. Quarterly Journal of 
Experimental Psychology, 62(5), 844–849. https://doi.org/10.1080/17470210802559393 

Sui, J., & Rotshtein, P. (2019). Self-prioritization and the attentional systems. Current Opinion in Psychology, 29, 148–152. https://doi.org/10.1016/j. 
copsyc.2019.02.010 

Wagenmakers, E.-J., Marsman, M., Tahira Jamil, ⋅, Ly, ⋅ Alexander, Verhagen, J., Love, J., Selker, R., Gronau, Q. F., Smíra, M., Epskamp, S., Matzke, D., Rouder, J. N., 
& Morey, R. D. (2018). Bayesian inference for psychology. Part I: Theoretical advantages and practical ramifications. Psychon Bull Rev, 25, 35–57. 10.3758/ 
s13423-017-1343-3. 

A.F. Ten Brink et al.                                                                                                                                                                                                  

https://doi.org/10.1037/a0029792
https://doi.org/10.1016/j.cortex.2017.08.006
https://doi.org/10.1016/j.cortex.2017.08.006
https://doi.org/10.1080/17470210802559393
https://doi.org/10.1016/j.copsyc.2019.02.010
https://doi.org/10.1016/j.copsyc.2019.02.010

	Visuospatial perception is not affected by self-related information
	1 Introduction
	2 Experiment 1: Coloured outlines
	2.1 Methods
	2.1.1 Participants, equipment, and procedure
	2.1.2 Greyscales task
	2.1.3 Matching task

	2.2 Statistical analysis
	2.2.1 Pseudoneglect in the greyscales task
	2.2.2 Self-bias in the matching task
	2.2.3 Influence of self-bias on visuospatial attention
	2.2.4 Relationship between self-bias in the matching task and the greyscales task

	2.3 Results
	2.3.1 Participants
	2.3.2 Pseudoneglect in the greyscales task
	2.3.3 Self-bias in the matching task
	2.3.4 Influence of self-bias on visuospatial attention
	2.3.5 Relationship between self-bias in the matching task and the greyscales task

	2.4 Discussion

	3 Experiment 2: Geometric shapes
	3.1 Methods
	3.1.1 Participants, equipment, and procedure
	3.1.2 Greyscales task
	3.1.3 Matching task

	3.2 Results
	3.2.1 Participants
	3.2.2 Pseudoneglect in the greyscales task
	3.2.3 Self-bias in the matching task
	3.2.4 Influence of self-bias on visuospatial attention
	3.2.5 Relationship between self-bias in the matching task and the greyscales task

	3.3 Discussion

	4 Experiment 3: Coloured gradients
	4.1 Methods
	4.1.1 Participants, equipment, and procedure
	4.1.2 Greyscales task
	4.1.3 Matching task

	4.2 Results
	4.2.1 Participants
	4.2.2 Pseudoneglect in the greyscales task
	4.2.3 Self-bias in the matching task
	4.2.4 Influence of self-bias on visuospatial attention
	4.2.5 Relationship between self-bias in the matching task and the greyscales task

	4.3 Discussion

	5 General discussion
	6 Potential limitations
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data availability
	Acknowledgements
	Funding
	References


