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Aim: Previous studies have found that both children and adults have difficulties in dealing 
with judgments in which self-perspective differs from other-perspective, even in level- 
1 perspective-taking. However, the underlying cognitive mechanism of this is still unclear. 
In the present study, we designed a negative priming (NP) paradigm of the dot-perspective 
task to examine whether inhibitory control was required to overcome egocentric bias in 
level-1 visual perspective-taking in children and adults. We observed an NP effect in both 
children (n= 43) and adults (n= 40). However, there was no significant difference between 
children and adults on the magnitude of the NP effect, indicating that when children could 
overcome the egocentric bias, they had inhibitory control ability comparable to that of adults 
in level-1 other-perspective-taking.
Background: Visual perspective-taking is an indispensable ability in social interaction; 
hence, it has attracted great attention from researchers. However, the mechanism underlying 
this process remains unclear. The present study aimed to investigate the role of inhibitory 
control in level-1 visual perspective-taking from a developmental perspective in order to 
understand the performance differences in perspective-taking tasks between children and 
adults.
Methods: The NP paradigm was applied to the dot-perspective task. Participants’ response 
times (RTs) and error rates (ERs) were recorded during the experiment. A 2 (trial type: test vs 
control, within-subject) × 2 (age: children vs adults) mix-design ANOVA was used to analyse 
the RTs and ERs data separately.
Results: We observed an NP effect for both children (7.31, t (42) = 2.78, p < 0.01, Cohen’s 
d = 0.22) and adults (27.58, t (39) = 2.31, p < 0.05, Cohen’s d = 0.21). However, the 
difference in the magnitude of the NP effect between children and adults was not significant 
(t (81) = 0.54, p = 0.59).
Conclusion: Inhibitory control was needed to overcome egocentric bias in level-1 visual 
perspective-taking for both children and adults. Moreover, when children could overcome 
egocentric bias, they had an inhibitory control ability comparable to that of adults.
Keywords: level-1 visual perspective-taking, inhibitory control, negative priming, 
egocentric bias

Introduction
Visual perspective-taking refers to the ability to predict the visual experience of 
another agent and is considered to be an adaptive function of humans.1 It helps 
people explain and predict the behaviour of others, thus promoting social 
interaction.2,3 Level-1 visual perspective-taking, the ability to know whether or 
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not another person can see a given object,4,5 is one of the 
most basic forms of visual perspective-taking. However, 
previous studies have found that children have 
a systematic bias towards their own point of view when 
judging others’ perspective.6 This phenomenon, known as 
“egocentric bias”, has also been found in adults.7 Other 
studies have shown that even infants and non-human ani-
mals have some understanding of level-1 perspective- 
taking tasks.8–11 Samson et al (2010) proposed that the 
specific experimental tasks used in these studies might 
allow infants and non-human animals to use some basic 
computation to process the other person’s perspective with 
limited cognitive resources. To test this, Samson et al 
developed a dot perspective task, that was logically 
equivalent to infant tasks in terms of cognitive require-
ments, to investigate level-1 perspective-taking. The task 
displayed an avatar centred in a cartoon room in which 
some dots were displayed on the left and right walls. In 
the consistent trials, the participants and the avatar saw the 
same number of dots and in the inconsistent trials, the 
avatar saw fewer dots than the participants. When partici-
pants were called upon to judge from the avatar’s perspec-
tive, the classic egocentric intrusion was found.12,13

Although both children and adults have shown diffi-
culties in dealing with judgments in which self-perspective 
differs from other-perspective, the reason behind this is 
still unclear. Some researchers suggest that inhibition may 
play a role in level-1 perspective-taking. For example, 
Martin et al (2019) proposed that visual perspective- 
taking requires the ability to distinguish one’s own per-
spective from that of an alternative perspective and inhibit 
the irrelevant perspective. Qureshi et al (2010) found that 
concurrent tasks demanding inhibitory control affected 
perspective-taking and adult participants demonstrated 
stronger egocentric intrusions when performing dual- 
tasks than single ones.14 Qureshi et al (2020) found that 
inhibitory control predicted adults’ performance on 
a level-1 perspective-taking task and/or the director task. 
In addition to behavioural evidence, the role of inhibitory 
control in perspective taking is also supported by electro-
encephalography studies. These studies have found that 
when participants successfully resolved conflict between 
self- and other-perspectives, a network of prefrontal 
regions was activated, including the dorsolateral prefrontal 
cortex, which is associated with the inhibition of 
a prepotent response.15–17 Therefore, these studies suggest 
that inhibitory control might be involved in overcoming 
the egocentric bias in level-1 perspective-taking tasks. 

However, the above studies have mainly adopted correla-
tion designs or a dual-task paradigm; hence, they cannot 
demonstrate a causal relationship between inhibitory con-
trol and level-1 perspective-taking. To the best of our 
knowledge, no study has directly addressed the role of 
inhibitory control in level-1 perspective-taking.

In the present study, we designed a negative priming 
(NP) paradigm of the dot-perspective task to examine 
whether inhibitory control was needed to overcome ego-
centric bias in level-1 perspective-taking (see Figure 1). 
The NP paradigm is a classic design that investigates the 
role of inhibition in the process of selective attention,18 

and its use has recently been extended to the field of 
learning.19–24 In addition, a recent study used the NP 
paradigm to demonstrate that inhibitory control was 
involved in spatial perspective-taking.25 The NP paradigm 
includes test trials and control trials that consist of prime 
and probe pairs occurring in sequence. The logic behind 
this is that if a stimulus or strategy is inhibited in the test 
prime stage, then the activation of the same stimulus or 
strategy will be impaired in the subsequent test probe 
stage, as reflected by a longer response time (RT) or 
a higher error rate (ER), compared to the performance on 
a control probe after an irrelevant control prime.26–28 Such 
impairment of performance caused by inhibition is called 
the NP effect. We expect an NP effect in level-1 perspec-
tive-taking.

Surtees and Apperly (2012) found that even though 
adults showed an egocentric bias similar to children, per-
formance on perspective-taking improved with age. This 
result suggests that age-related perspective-taking 
improvement may be attributable to the increase in effi-
ciency of inhibitory control, rather than a decrease in 
egocentrism. To test this theory, we included both children 
and adults in the present study. Since inhibitory control 
ability is not fully developed until adolescence,29 the abil-
ity to successfully inhibit irrelevant perspectives in incon-
sistent perspective-taking tasks should become more 
efficient with age. We hypothesised that: 1) children 
would be less efficient than adults in inconsistent perspec-
tive-taking tasks and 2) the magnitude of the NP effect 
would be smaller in adults than in children.

Method
Participants
G* Power 3.130 was utilized to calculate our sample size. We 
used an effect size of 0.38 (ƞ2 fixed effects) as obtained from 
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a previous NP study (Lubin et al, 2016), a statistical power of 
80%, and an α level of 0.05. The calculation yielded a total 
sample size of 57 (inclusive of two age groups). To be 
conservative, we recruited 83 participants, including 43 
fourth-grade children (27 boys, 16 girls; mean age: 10.37 ± 
0.49 years, range: 10–11 years), and 40 young adults (28 
males and 12 females; mean age: 20.58 ± 2.73 years, range: 
18–30 years). All children came from the same 
primary school in Shenzhen, China, and all young adults 
were undergraduates or graduates at Shenzhen University. 
All participants were right-handed and reported normal or 
corrected-to-normal vision. None of them had participated in 
a similar experiment before. All participants or their guar-
dians provided informed consent and the study was verified 
in accordance with the national and international norms of 
research on human participants. The present study was 

conducted in accordance with the principles of the 
Declaration of Helsinki.

Material
As in the study conducted by Samson et al (2010), the 
stimuli were pictures showing an avatar standing in the 
centre of a room with three visible walls (left, right, and 
centre). As shown in Figure 2, the avatar was facing either 
the left or the right wall in which 0 to 3 coloured dots were 
presented. Participants were required to evaluate the num-
ber of dots that were visible from their own perspective or 
from the perspective of the avatar. Three types of tasks 
were employed in this study: congruent, incongruent, and 
neutral. For the congruent tasks, dots were presented only 
in the wall that the avatar faced, and the participants and 
avatar could see the same number of dots. Here, partici-
pants were only required to respond to their own point of 

Figure 1 The Negative-priming Paradigm of level-1 perspective taking.

Figure 2 Samples of the three types of tasks in the dot-perspective task.
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view. For the incongruent tasks, dots were presented in 
both the left and right walls. The number of dots seen by 
the participants and avatar was different. Hence, partici-
pants were required to inhibit their own perspective and 
adopt the avatar’s point of view. For the neutral tasks, one 
dot was presented on each side of the wall, and partici-
pants were required to judge whether the colours of the 
two dots were the same. The neutral tasks were set such 
that self-perspective was neither congruent nor incongru-
ent with other-perspective. For each type of task, half of 
the avatars faced the left wall and the other half faced the 
right wall. The gender of the avatars was set to be the 
same as the gender of the participant. In total, we created 
48 congruent items, 24 incongruent items, and 24 neutral 
items.

The NP paradigm evidences the inhibition process by 
showing that the performance of the congruent task will be 
impaired if it follows an incongruent task that demands 
inhibition. To this end, the experiment included test trials 

and control trials, with each trial consisting of a prime and 
a probe (see Figure 3). The test trial was distinguished 
from the control trial only in the prime, which was an 
incongruent task for the test and a neutral task for the 
control. This was done to ascribe inferior or slower per-
formance of test probes (ie, NP effect) to the reactivation 
process of the inhibited self-perspective in the test trial.

Procedure
Participants were tested individually in a lab, seated 
approximately 75 cm from a laptop computer with 
a screen resolution of 1280×768 pixels. Stimuli were pre-
sented using E-prime 2.0 (Psychological Software Tools, 
Inc., Pittsburgh, PA). First, participants conducted 12 prac-
tice dot-judgments with four judgments for each of the 
congruent, incongruent, and neutral tasks. They then per-
formed two test trials and two control trials. These trials 
were presented randomly and were not required for the 
formal experiment.

Figure 3 Example of prime–probe sequences in control and test trials.
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The formal experiment consisted of two blocks, each 
consisting of 50 trials (24 test and 24 control trials of 
prime-probe pairs, and two filter trials). The two filters 
were used to prevent participants from forming a rigid 
response (see Appendix A for a more detailed explana-
tion). The primes and probes in both the test and control 
trials were “yes” or “no” judgments. More specifically, as 
shown in Figure 3, following the presentation of a fixation 
cross for 500 milliseconds (ms) and a blank screen for 400 
ms, the word “YOU” (congruent tasks) or “HE”/ 
“SHE”(incongruent tasks) were presented to guide partici-
pants to take their own perspective or that of the avatar, 
respectively. After 500 ms, a digital number, ranging from 
0–3, appeared to specify the number of dots that the 
participants needed to verify in the subsequent picture. 
Finally, the picture was presented for 1500 ms, during 
which participants needed to verify (with “yes”/”no” 
responses) whether the number of dots shown in the pic-
ture corresponded with the number specified in the pre-
ceding screen. The procedure for the neutral prime was 
similar except that the task was to determine whether the 
colour of the dots shown in the left and right walls were 
the same. Participants were requested to press the “J” key 
if the answer was “Yes”, and the “F” key if the answer was 
“No”. The ratio of “yes” or “no” trials account for 50% 
respectively in all conditions. As shown in Figure 3, an 
incongruent prime with a congruent probe formed a test 
trial, and a neutral prime with a congruent probe formed 
a control trial. Between trials, a pixel image (400 × 400) of 
a neutral object (eg a bucket) was inserted for 800 ms to 
prevent transfer effects.32 The trials were provided in 
a pseudorandom order so that no more than three control 
or test trials could occur successively. The RTs and ERs 
were recorded.

Results
All participants were included in the analysis. However, 
by definition, the NP effect could be observed only when 
the responses to the primes were correct; hence, for RTs 
only, the analysis was based on trials in which participants 
responded correctly to both primes and probes (37.80% of 
the trials were deleted for children and 12.37% for adults). 
Median RTs were calculated for these trials, because the 
median is not susceptible to skewed data or outliers.19,33 

Descriptive statistics are presented in Table 1.
A series of 2 (trial type: test vs control, within-subject) 

× 2 (age: children vs adults) mix-design ANOVAs were 
conducted on the ERs and RTs separately. We declared the 
effect sizes (either partial eta squared in the ANOVA or 
Cohen’s d in the differences of means) for significant 
effects.

Primes
For ERs, a significant main effect of age was detected, 
F (1, 81) = 60.60, p < 0.001, ƞ2 = 0.43. There was also 
a significant main effect of trial type, F (1, 81) = 56.44, 
p < 0.001, ƞ2 = 0.41. The interaction between age and trial 
type was significant, F (1, 81) = 8.03, p < 0.01, ƞ2 = 0.09. 
Further simple effect analyses indicated that, for both 
children and adults, participants committed more errors 
in the test trials than in the control trials (children: 
32.20% vs 17.54%, p < 0.001, Cohen’s d = 0.97; adults: 
11.67% vs 5.03%, p < 0.001, Cohen’s d= 1.11). Children 
committed more errors than adults in both test (children vs 
adults: 32.20% vs 11.67%, p < 0.001, Cohen’s d = 1.64) 
and control trials (children vs adults: 17.54% vs 5.03%, 
p < 0.001, Cohen’s d = 1.21).

For RTs, there was no significant difference between 
children and adults, F (1, 81) = 0.08, p = 0.78. The main 

Table 1 Response Times (Ms) and Error Rates (%) on the Primes and Probes in the Control and Test Conditions of the Dot- 
Perspective Task in Children and Adults

RTs (ms) Error Rates (%)

Children (n = 43) Adults (n = 40) Children (n = 43) Adults (n = 40)

Prime
Control 672.85 (182.46) 688.18 (138.97) 17.54 (13.84) 5.03 (4.70)

Test 784.07 (232.47) 789.96 (130.99) 32.20 (16.21) 11.67 (7.02)

Probe

Control 718.09 (164.31) 694.69 (121.81) 17.25 (12.72) 3.80 (4.69)

Test 755.41 (168.85) 722.26 (135.14) 23.61 (13.63) 5.87 (4.59)
NP effect 37.31 (87.98) 27.58 (75.65) 6.37 (9.12) 2.06 (6.00)
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effect of trial type was significant, F (1, 81) = 75.00, p < 
0.001, ƞ2 = 0.48, participants needed more time to perform 
the incongruent tasks (M = 786.91 ms) than the neutral 
tasks (M = 680.23 ms). There was no significant interac-
tion between age and trial type (F (1, 81) = 0.15, p = 0.70).

Probes
For ERs, a significant main effect of age was detected, 
F (1, 81) = 59.09, p < 0.001, ƞ2 = 0.42. There was also 
a significant main effect of trial type, F (1, 81) = 24.36, 
p < 0.001, ƞ2 = 0.23. The interaction between age and trial 
type was significant, F (1, 81) = 6.35, p < 0.05, ƞ2 = 0.07. 
Further simple effect analyses indicated that children com-
mitted more errors in the test trials (23.61%) than in the 
control trials (17.25%), p < 0.001 Cohen’s d =0.48; there 
was no significant difference between the test and control 
trials for adults (p = 0.10). In addition, children committed 
more errors than adults in both test (children vs adults: 
23.61% vs 5.87%, p < 0.001, Cohen’s d = 1.74) and 
control trials (children vs adults: 17.25% vs 3.80%, p < 
0.001, Cohen’s d = 1.40).

For RTs, there was no significant difference between 
children and adults, F (1, 81) = 0.80, p = 0.37. There was 
a significant main effect of trial type, F (1, 81) = 12.89, 
p < 0.001, ƞ2= 0.14; participants responded more slowly to 
the congruent tasks in the test trials than in the control 
trials. There was no significant interaction between age 
and trial type (F (1, 81) = 0.29, p = 0.59). The difference 
in the magnitude of the NP effect between children and 
adults was not significant (t (81) = 0.54, p = 0.59).

Primes versus Probes Analyses
To determine whether the cognitive costs of taking other- 
perspective are more than those of taking self-perspective, 
we conducted a 2 (perspective: other vs self) × 2 (age: 
children vs adults) mixed-design ANOVA. We included 
RTs and ERs for the test primes (ie, incongruent other- 
perspective items) and control probes (ie, congruent self- 
perspective) (for a similar approach, see Aïte et al, 2016).

For ERs, the ANOVA revealed a significant main effect 
of task type, F (1, 81) = 78.21, p < 0.001, ƞ2 = 0.49, and 
a main effect of age, F (1, 81) = 64.52, p < 0.001, ƞ2 = 
0.44. There was a significant interaction between age and 
task type (F (1, 81) = 7.55, p < 0.01, ƞ2 = 0.09. Further 
simple effect analyses indicated that, for both children and 
adults, participants committed more errors in the incon-
gruent tasks than in the congruent tasks (children: 32.20% 
vs 17.25%, p < 0.001, Cohen’s d = 1.03; adults: 11.67% vs 

3.80%, p < 0.001, Cohen’s d = 1.32). Children committed 
more errors than adults in both incongruent (children vs 
adults: 32.20% vs 11.67%, p < 0.001, Cohen’s d = 1.64) 
and congruent tasks (children vs adults: 17.25% vs 3.80%, 
p < 0.001, Cohen’s d = 1.40).

For RTs, a main effect of task type was found, F (1, 81) 
= 41.67, p < 0.001, ƞ2 = 0.34; response time for the 
incongruent tasks (M = 786.91 ms) was longer than that 
for the congruent tasks (M = 718.09 ms). There was no 
significant difference between children and adults 
(F (1,81) = 0.06, p = 0.80) and no interaction between 
age and task type (F (1, 81) = 1.38, p = 0.2).

Discussion
Generally, researchers believe that level-2 perspective- 
taking is more effortful and demands inhibitory control;34 

level-1 perspective-taking is considered easier; therefore, 
infants and some non-human animals with limited cogni-
tive capacity also possess this ability.11,35,36 The current 
study demonstrated, for the first time, that inhibitory con-
trol was also needed to override egocentric bias in level- 
1 perspective-taking for both older children and adults.

The dot perspective task was created to directly com-
pare the level-1 perspective-taking ability between chil-
dren and adults. Consistent with previous studies,12,37,38 

the present study found that both children and adults made 
more errors and responded more slowly when judging how 
many dots the avatar could see than how many dots they 
themselves could see. This result suggests that egocentric 
bias does not disappear with age and provides evidence 
against Piaget’s theory that claims that egocentric bias 
disappears after children obtain decentration.39–41 In con-
trast, it favours the argument that different views and 
learning strategies co-exist, as claimed by theories from 
the Neo-Piaget approach, such as the overlapping waves 
model.42–44 Although our results suggest that the size of 
egocentric bias does not decrease with age, we found that 
children performed less accurately than adults in all three 
types of level-1 perspective-taking tasks and responded as 
quickly as adults. This is inconsistent with the theoretical 
assumption of speed-accuracy trade-offs, which is that the 
RT would be shorter when the ER is higher.45 Therefore, 
children’s higher ERs should be due to their inferior gen-
eral cognitive ability.

Recently, debates on the dot perspective task have 
focussed on whether it reflects the automatic process of 
level-1 perspective-taking (ie, sub-mentalizing 
hypothesis13), or whether it is related to attentional cueing 

https://doi.org/10.2147/PRBM.S333824                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2021:14 1784

Li et al                                                                                                                                                                 Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


effects produced by the avatar’s gaze direction (ie, direc-
tional account2,46,47). For example, Furlanetto et al (2016) 
found that there was a consistency effect when the avatar 
wore a transparent goggle, but not when the avatar wore 
an opaque goggle, which is in line with the sub- 
mentalizing hypothesis.13 However, Cole et al (2016) 
demonstrated consistency effects in both transparent and 
opaque barrier conditions, showing evidence against the 
sub-mentalizing hypothesis but supporting the attentional 
cueing effects of level-1 perspective-taking.48 Although 
the arguments for the automatic processing of level-1 per-
spective-taking are controversial, these studies demon-
strated that the egocentric bias was robust, showing that 
the performance on congruent tasks would be better than 
that on incongruent tasks.

Later, researchers proposed that perspective switching 
may be a potential effect of egocentric bias in level-1 per-
spective-taking.49 They tested this hypothesis by compar-
ing participants’ performance between stick trials (ie, trials 
that tapped the same perspective; (you-) YOU or (they-) 
THEY) and switch trials (ie, trials that tapped different 
perspectives; (you-) THEY or (they-) YOU). However, 
they found that egocentric intrusions were robust and 
comparable in both stick and switch trial types. The result 
suggests that the egocentric bias in level-1 perspective- 
taking is not caused by perspective switching, but may be 
due to other implicit processing. Therefore, we conducted 
this study to shed light on the role of inhibitory control in 
level-1 perspective-taking using an NP paradigm.

Importantly, we found an NP effect showing that self- 
perspective judgments were slower when they were pre-
ceded by incongruent other-perspective primes than when 
preceded by neutral primes. This result indicated that 
when making incongruent other-perspective judgments, 
self-perspective-taking was inhibited; hence, it required 
more time to be reactivated in subsequent self- 
perspective judgments. Therefore, the NP effect provided 
direct evidence of inhibitory control in level-1 perspective- 
taking. However, we found no significant difference in the 
efficiency of inhibitory control between children and 
adults. This result is consistent with that of previous stu-
dies, which suggest that the capacity to override cognitive 
biases might increase with age; however, once individuals 
are able to successfully overcome these biases, the effi-
ciency of inhibitory control is comparable.20,22

The findings are controversial because they evaluate 
whether the magnitude of NP effects differs between chil-
dren and adults. Our results were consistent with those of 

studies using arithmetic word problems,22 geometric com-
parison tasks,20 and mathematical reasoning problems.19,31 

These studies did not find age differences between chil-
dren and adults in the NP effect. However, other research-
ers have found the magnitude of the NP effect to be greater 
in children than in adults in tasks such as the Piaget-like 
class-inclusion task,42 the verb inflection task,50 and level- 
2 perspective-taking tasks.25 A common explanation for 
this discrepancy is that there are two kinds of inhibition: 
automatic inhibition in ignoring physical stimuli and inten-
tional inhibition to overcome misleading strategies.22,51 

The age difference in NP magnitude might depend on 
the relative involvement of the two types of inhibition in 
a specific task. The more intentional inhibition needed, the 
more likely there was an age difference in NP magnitude. 
In the current study, the dot perspective task was a level- 
1 perspective-taking task, which was quite simple for both 
children and adults and did not involve too much inten-
tional inhibition.

By directly measuring inhibitory ability with tasks such 
as a Stroop task, some studies demonstrated that executive 
functioning, including inhibitory control, was related to 
children’s theory of mind52 and level-2 perspective- 
taking ability.53 However, as Frick and Baumeler (2017) 
indicated, these correlational studies could not verify the 
causal relationship between inhibitory control and perspec-
tive-taking. Furthermore, although the performance of 
inhibitory control tasks was related to that of perspective- 
taking tasks, the relationship itself could not demonstrate 
how inhibitory control functions when perspective tasks 
are conducted.25,54,55 The NP paradigm could solve this 
problem by inhibiting the specific perspective in the prime 
stage, then reactivating the same perspective in the probe 
stage; the longer RT or less accuracy on probes was an 
indicator of inhibition.

One argument is that the longer RT on probes in the test 
trials may be a switch cost difference because incongruent 
tasks are more difficult than neutral tasks. However, previous 
studies have demonstrated higher switch costs for between- 
tasks than for within-tasks.56 In the present study, the incon-
gruent primes and congruent probes in the test trials were both 
perspective-taking tasks, while the neutral tasks in the control 
trial were colour-matching tasks. Therefore, the switch cost in 
the control trials should be greater than that in the test trials. 
The longer RT on the probes in the test trials could not be 
attributed to the switch cost difference in the present study. 
Moreover, a recent study found that inhibition best forecasted 
young adults’ perspective-taking, while switching cost best 
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predicted older adults’ perspective taking.57 The participants in 
the current study were adolescents and young adults. Thus, 
impaired performance in the test trials was more likely due to 
preceding inhibition rather than switch costs.

Another argument is that the longer RT on test probes may 
result from mentally taxing differences caused by the different 
difficulty levels between incongruent and neutral items. 
However, the difficulty of the preceding trials had an impact 
on the subsequent trials only after prolonged exposure to the 
difficult trials. Our experiment, on the other hand, presented 
trials one after the other. Moreover, our subjects were not given 
any feedback during the experiment, which has been shown to 
be a key factor in evoking a hysteresis effect.58 Therefore, the 
impaired performance on the test probes may not be due to 
different difficulty levels between the test and control trials. 
Nevertheless, we believe that this is a limitation of the present 
study, and future studies should, ideally, use neutral prime tasks 
that are equated with or even slightly more difficult than 
inconsistent prime tasks, exclude the requirement of self- 
perspective inhibition, or use ERP/fMRI to explore the inhibi-
tory control mechanism in level-1 perspective-taking. In addi-
tion, the subjects’ sex ratio was disproportionate in the current 
study. Although previous studies have not found gender differ-
ences in visual perspective-taking,59 we suggest that future 
research should aim to overcome these shortcomings.

To conclude, we provided direct evidence that taking 
a level-1 visual perspective requires inhibitory control to 
overcome egocentric bias for both older children and 
adults.
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