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Abstract
Visual perspective taking (VPT), the ability to adopt an-
other person's viewpoint, entails two distinct processes, 
Level-1 (L1)-VPT and Level-2 (L2-VPT), referring to the 
ability to perceive whether and how a target sees an object, 
respectively. Whereas previous efforts investigated the im-
pact of targets' social characteristics on L1-VPT, the present 
work is the first to do so regarding L2-VPT. Specifically, we 
investigate the impact of targets' membership in outgroups 
varying in perceived competence and warmth, the two fun-
damental dimensions of social perception. Participants in 
four experiments engaged in a L2-VPT task. Avatars be-
longed to a low competence low warmth group (LCLW; e.g. 
the homeless) or to a high competence low warmth group 
(HCLW; e.g. bankers) in Experiments 1–3, and to a LCLW 
or high competence high warmth group (HCHW; e.g. fe-
male students) in Experiment 4. Participants answered as 
quickly as possible whether a cued number matched a num-
ber present in a scene from either their own or the avatar's 
perspective. We consistently found support for the presence 
of both egocentric and altercentric interference, but this was 
not modulated by group competence and warmth, suggest-
ing that membership in outgroups varying in competence 
and warmth does not influence L2-VPT. We discuss the 
findings' implications in the light of recent views on VPT.
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BACKGROUND

Imagine eating out and noticing a friend with sauce on what is their right cheek for you. To ensure they 
find the exact spot, you say ‘You have sauce on your left cheek’. Your friend grabs a napkin to wipe it 
off. This scene illustrates one of many situations in which we successfully put ourselves in others' shoes. 
Perspective taking, the ability to adopt another person's viewpoint, is central to human interaction, with 
children at the age of 14 months already showing signs of this ability (Moll & Tomasello, 2004; Sodian 
et al., 2007).

The present work focuses on visual perspective taking (VPT): the inference of a target's visual 
point of view (Samson et al., 2010; Surtees et al., 2012). We investigate if and how a target's outgroup 
membership influences observers' ability to infer how this target sees an object (i.e. Level-2 rather than 
Level-1 VPT; Surtees et al., 2012). To do so, we build on the Stereotype Content Model, delineating the 
way people appraise social groups in their environment (Fiske et al., 2002; for a recent review of social 
evaluation models, see Abele et al., 2021). As such, we seek to extend knowledge in both literatures by 
investigating whether membership in outgroups varying in competence and warmth influences observ-
ers' L2-VPT.

Visual perspective taking

VPT entails two distinct levels (Flavell et al., 1981; Michelon & Zacks, 2006). The first level (L1-VPT) 
has been mostly studied using the dot-perspective task (Flavell et al., 1981; Samson et al., 2010). Typically, 
participants see an avatar facing left or right in a scene, with dots displayed in front of or behind the 
avatar, or in both locations. Participants' task is to indicate how many dots are visible, either from their 
own or the avatar's perspective. Answers under the instruction to adopt the avatar's perspective provide 
a direct measure of VPT, given the clear mission to embrace the other person's point of view. Answers 
when instructed to take one's own perspective offer an indirect measure of VPT. Indeed, the intrusion 
of the avatar's perspective corresponds to a spontaneous adoption of the latter's point of view. Response 
times and errors vary as a function of the adopted perspective and the congruency between what partic-
ipants and the avatar see. When they both see the same number of dots (i.e. congruent trials), response 
times and errors are the lowest for both perspectives. In contrast, when they do not see the same num-
ber of dots (i.e. incongruent trials), error rates are the highest. Regarding response times, two types of 
interference emerge on incongruent trials. When participants answer from the avatar's perspective, the 
difficulty to inhibit their own viewpoint increases response times compared with congruent trials (i.e. 
egocentric interference). This egocentric interference on a measure of VPT suggests that answering from 
others' perspectives is effortful (Keysar et al., 2003; Qureshi et al., 2010; Samson et al., 2010; Surtees 
et al., 2012, 2016). Interestingly, when participants answer from their own perspective, response times 
also increase compared with congruent trials. This so-called altercentric interference reveals spontaneous 
processing of the avatar's perspective, which is inhibited in order to answer from one's own (Furlanetto 
et al., 2016; Nielsen et al., 2015; Samson et al., 2010; but see Cole et al., 2020).

L1-VPT is influenced by factors related to both participants (e.g. emotions, Bukowski & Samson, 2016; 
Todd & Simpson, 2016; self-reported empathy, Sulpizio et al., 2015), and avatars (e.g. social relevance, 
Nielsen et al., 2015; group membership, Simpson & Todd, 2017; Ferguson et al., 2018). However, results 
regarding the latter are inconsistent. For instance, using the L1-VPT dot-task Simpson and Todd (2017) 
found egocentric interference for ingroup (vs. outgroup) avatars on incongruent trials, but no difference 
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based on group membership in altercentric interference. Conversely, and also using the dot-task, 
Ferguson et al. (2018) found that for adult participants, the presence of a child (vs. adult) avatar – an 
outgroup member – reduces altercentric interference for incongruent trials but does not affect egocen-
tric interference. Both studies demonstrate avatars' group memberships influencing L1-VPT, but differ 
as to whether this entails egocentric or altercentric interference.

L2-VPT refers to the ability of observers to perceive how a target sees an object and is generally in-
vestigated using a paradigm developed by Surtees et al. (2012). Participants see an avatar facing them 
and sitting behind a table and a number either on the wall next to the avatar or on the table. Beforehand, 
participants are presented with the word ‘self’ or ‘other’, indicating whose perspective to adopt, fol-
lowed by a number. Their task is to decide as quickly as possible if the presented number matches the 
one seen by the person whose perspective they had to adopt. Importantly, whereas some numbers are 
non-ambiguous (i.e. they are perceived similarly from either perspective and location; 0 and 8), others 
are ambiguous (i.e. they are perceived differently depending on location and perspective; 6 and 9). In 
some trials, visual perspectives of participants and avatars are congruent (e.g. a 9 on the wall is a 9 for 
both), but in other trials they are incongruent (e.g. a 9 on the table is a 9 for the participant but a 6 for 
the avatar; see Figure 1).

Error rates increase when the number is ambiguous and displayed on the table. Participants take 
longer when adopting avatars' perspectives and particularly so on incongruent (vs. congruent) trials, in-
dicating egocentric interference. Like for L1-VPT, the presence of egocentric interference suggests that 
answering from a target's perspective is effortful. Interestingly, Surtees et al. (2012) did not find alter-
centric interference. However, in a different set of studies using a similar paradigm, Surtees et al. (2016) 
did find such evidence, but only in a ‘mixed’ condition, where blocks of trials contained both ‘self’ and 
‘other’ trials (vs. a ‘blocked’ condition, where blocks contained only ‘self’ or ‘other’ trials). Also, re-
cent work relying on real confederates as targets found altercentric interference in ‘blocked’ conditions 
(Elekes et al., 2016, 2017; Freundlieb et al., 2017, 2018). These results suggest that L2-VPT entails a 
deliberate and cognitively demanding process when adopting the avatar's point of view, as evidenced 
by egocentric interference ( Janczyk, 2013; Surtees et al., 2013, 2016). At the same time, L2-VPT also 
reveals the spontaneous adoption of the avatar's point of view, as evidenced by altercentric interfer-
ence. The lack of altercentric interference in ‘blocked’ conditions in Surtees et al. (2016) work might be 
explained by cartoon avatars (vs. real confederates) not sufficing for spontaneous L2-VPT to emerge 
in ‘blocked’ conditions. Notwithstanding this, the question remains as to why altercentric interference 
failed to emerge previously in ‘mixed’ conditions (i.e. in Surtees et al., 2012).

Research identified several moderators of L2-VPT linked to participants. For example, time pressure 
(Todd et al., 2019) and sleep deprivation (Deliens et al., 2018) reduce efficiency. No research to date 
considered moderators linked to avatars. Moreover, the limited efforts to examine the impact of avatars' 
group membership on L1-VPT relied exclusively on an ingroup/outgroup distinction. This is particu-
larly unfortunate because work on group perception suggests that not all outgroups are perceived and 
treated similarly, as documented by abundant work on the Stereotype Content Model and related models 
(Fiske et al., 2002; Fiske, 2015; Yzerbyt, 2016; see Abele et al., 2021).

Practitioner points

•	 Egocentric and altercentric interferences are consistently observed in mixed blocks of a 
Level-2 visual perspective taking task.

•	 Outgroups' level of warmth and competence did not moderate efficiency of Level-2 visual 
perspective taking.
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The stereotype content model

The Stereotype Content Model (Fiske et al., 2002) delineates the way stereotypes derive from the na-
ture of groups' interdependence as well as from their hierarchical relations. These structural relations 
trigger perceptions of varying degrees of warmth – providing information on the intent of a group (i.e. 
cooperation or competition) – and competence – providing information on the ability of a group to 
carry out its intent. Moreover, the model proposes that these two dimensions of group perception are 
orthogonal, forming a four-quadrant space (Cuddy et al., 2007, 2009; Lindqvist et al., 2017). Specifically, 
some groups come across as high on competence but low on warmth (HCLW, e.g. bankers); others are 
perceived low on competence but high on warmth (LCHW, e.g. disabled people). Still, other groups 
are seen as high on both dimensions (HCHW, e.g. one's ingroup or groups one collaborates with) or 
low on both (LCLW, e.g. homeless people). These perceptions of groups' competence and warmth trig-
ger different emotions: HCHW elicits pride, HCLW elicits envy, LCHW elicits pity, and LCLW elicits 
disgust. Moreover, these perceptions are linked to different behavioural intentions, with tendencies to 
help or harm groups varying as a function of their perceived levels of competence and warmth (Cuddy 
et al., 2007). Such findings illustrate the necessity to refine a simple outgroup distinction by considering 
outgroups' levels of competence and warmth.

Research reveals that members of low competence low warmth groups do not necessarily come 
across as truly social agents but are dehumanized instead. For instance, using the well-known trolley 
dilemma (participants choose between saving several targets on a trolley-track by sacrificing a target on 
another track), Cikara et al. (2010) showed that people more easily sacrificed members of LCLW groups 
to save people belonging to groups in other quadrants. Similarly, Harris and Fiske (2006, 2007) con-
firmed previous findings, indicating that people explicitly associate LCLW groups with disgust (Fiske 
et al., 2002), and showed that in people presented with exemplars belonging to these groups, brain areas 
associated with social cognition (disgust-related areas) are less (more) likely activated. Participants also 
used fewer ‘mental state’ verbs when describing a day in the life of LCLW targets compared with targets 
from other groups (Harris & Fiske, 2009). Moreover, people are more likely to consider LCLW targets 
as animals (Vaes & Paladino, 2010), judge it morally more acceptable to ostracize LCLW targets (Rudert 

F I G U R E  1   Visual description of the L2-VPT task. The lower-left scene illustrates an incongruent trial (where the 
number is perceived differently from the participant's or the avatar's perspective), while the lower-right, top-right and top-left 
scenes illustrate congruent trials. Adapted from ‘Direct and indirect measures of Level-2 perspective-taking in children and 
adults’, by Surtees et al. (2012). Copyright 2012 by John Wiley and Sons
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et al., 2017) and attribute less mental states to LCLW targets (Cameron et al., 2016). Overall, members of 
LCLW groups tend to be dehumanized and denied mental states and human-specific abilities. As Harris 
and Fiske  (2011) noted, these results are surprising given that people normally show a spontaneous 
ability to embrace a target's perspective, even when this target is an animal. Based on the activation of 
brain regions related to attention and conflict resolution when people face such targets, these authors 
argue that while people perceive these targets' humanity, they actively dehumanize them and pay less 
attention to such targets.

The current work

We conjectured that a simple outgroup label may not reflect the nuances of group perception, nor their 
implications with respect to such processes as (visual) perspective taking. Accordingly, we aimed to 
extend previous work by examining for the first time whether people's direct L2-VPT, that is, when 
they answer under the instruction to adopt the avatar's perspective, proves sensitive to outgroup's 
level of competence and warmth. Because direct L2-VPT requires resources ( Janczyk, 2013; Surtees 
et al., 2016), it should reduce people's ability to inhibit prejudice (Crandall & Eshleman, 2003), making 
the paradigm suitable to investigate the impact of prejudice on VPT. We used the same procedure as 
Surtees et al. (2012), with the important modification of avatars always being outgroup members and 
the nature of this outgroup in terms of competence and warmth levels varying across trials.

Based on previous work (Cameron et al.,  2016; Cikara et al.,  2010; Fiske et al.,  2002; Harris & 
Fiske, 2006, 2007, 2009, 2011; Rudert et al.,  2017), we hypothesized that LCLW group membership 
would deteriorate observers' direct L2-VPT, revealing stronger egocentric interference. That is, com-
pared with targets from other quadrants, people should be less efficient to answer from a LCLW tar-
get's point of view on incongruent trials, which require actively adopting targets' perspectives (Surtees 
et al., 2013). Indeed, because on congruent trials observers and targets see the same thing, observers 
may rely solely on their own perspective to answer, rendering avatars' group irrelevant. To the extent 
that people actively dehumanize LCLW targets, they can be expected to not only turn their attention 
away from such targets (Harris & Fiske, 2011) but also to attribute them less mental states (Cameron 
et al., 2016). This in turn would render more difficult inhibiting their own perspective in order to adopt 
targets' perspectives.

Experiments 1 and 2 investigated the impact of LCLW targets on direct L2-VPT, albeit with dif-
ferent designs. Given the inconclusive results regarding the presence of altercentric interference in the 
original paradigm (Surtees et al.,  2012), we also sought to replicate Surtees and colleagues' original 
paradigm in Experiment 1. In Experiments 3 and 4, we replaced neutral avatar drawings (see Figure 1) 
with prototypical pictures of targets to increase ecological validity. In addition, the avatars' social group 
in the ‘self’ trials was now conveyed visually, which allowed checking the impact of LCLW targets on 
indirect L2-VPT, that is, when participants answer under the instruction to stick to their own perspec-
tive. Experiments 1–3 contrasted LCLW targets with targets high on only one of the two dimensions 
(e.g. HCLW targets). Experiment 4 contrasted LCLW targets with targets from high competence high 
warmth (HCHW) groups to maximize social distance.

EXPER IMENT 1

In addition to investigating the impact of avatars' outgroup memberships on direct L2-VPT, we also 
investigated previous discrepancies regarding the presence of altercentric interference in similar ver-
sions of the L2-VPT task (Surtees et al., 2012, 2016). Accordingly, we created two conditions. In the no 
social group condition, participants took part in a replication of Surtees et al. (2012). In the social groups 
condition, the avatar belonged to a LCLW (i.e. drug addict) or a HCLW group (i.e. politician). We opted 
against LCHW groups because research shows that these resemble LCLW groups when it comes to 
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indirect measures (Rohmer & Louvet, 2012, 2016). To convey avatars' group membership in the social 
groups condition, we replaced the ‘other’ cue by the avatars' group membership (i.e. ‘drug addict’ or 
‘politician’).

In both conditions, we expected to replicate Surtees et al.  (2012) findings of lower efficiency in 
the incongruent (vs. congruent) trials for the ‘other’ perspective (i.e. egocentric interference). With 
recent work supporting the presence of similar differences between (in)congruent trials for the ‘self’ 
perspective (i.e. altercentric interference) in conditions akin to this paradigm (Elekes et al., 2016, 2017; 
Freundlieb et al., 2017, 2018; Surtees et al., 2016), we also expected to find this. In the social groups con-
dition, we additionally expected egocentric interference to vary as a function of avatars' social group. 
Specifically, we expected participants to experience more difficulties taking the perspective of LCLW 
targets and predicted less efficiency in the other-incongruent trials (i.e. egocentric interference) for 
the LCLW compared with the HCLW avatar. It was not possible to investigate the impact of group 
membership on altercentric interference because neither the written cue nor the avatar conveyed any 
information regarding the avatar's social group in the ‘self’ trials.

Method

Participants and design

A total of 125 psychology students took part in exchange for partial course credit. The experi-
ment (and all following experiments) took approximatively 25 minutes to complete. Deletion of one 
duplicated participation resulted in a final sample of 124 (Mage = 20.2, SDage = 2.23, 112 women). 
Participants were randomly assigned to one of two between-participants conditions (social charac-
teristics: no social group N = 66 vs. social groups N = 58). The no social group condition involved a 2 
(number type: non-ambiguous = 0 and 8 vs. ambiguous = 6 and 9) × 2 (location: wall vs. table) × 2 
(perspective: self vs. other) repeated measures design. The social groups condition involved the same 
2 (number type) × 2 (location) design crossed with a 3 (perspective: self vs. HCLW vs. LCLW) re-
peated measures design.

Power calculations

Because no prior research examined the impact of different social groups on direct L2-VPT, we adopted 
a conservative approach and ran a power analysis based on a small effect size ( Judd et al., 2017). We 
conducted our power analysis (here and in all following experiments) for a 2 × 2 × 3 repeated measures 
design using the PANGEA webapp1 and aimed for 90% power (Lakens, 2021), which indicated that we 
needed at least 50 participants to detect a small effect (d = 0.2) in the social groups condition. To account 
for potential dropouts and participants not seriously engaging with the task, here and in following ex-
periments we recruited more participants than required.

Procedure

Participants were tested online using the PsyToolkit platform (Stoet, 2010, 2017). After providing informed 
consent, they read the instructions. To ensure careful reading, each instruction screen had a minimum read-
ing time before participants could go on. Next, the program randomly assigned participants to conditions. 
In the no social group condition, on each trial participants first saw a fixation cross for 750 ms. Subsequently, 
they saw a cue indicating whether they were to adopt their own perspective (if the cue, displayed for 750 ms, 

 1https://jakew​estfa​ll.shiny​apps.io/pangea; details of all power analyses can be found in respective Supplementary Materials.

https://jakewestfall.shinyapps.io/pangea;
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was ‘self’) or the avatar's perspective (if the cue was ‘other’). Again for 750 ms, they then saw one of four 
numbers (0,8,6,9) followed by a black screen for 500 ms. Finally, they saw the same scene as in Surtees 
et al. (2012): an avatar sitting at a table and a non-ambiguous or ambiguous number either on the wall or 
the table (see Figure 1). Participants were to decide as quickly as possible if the number presented earlier 
matched the number seen by the target whose perspective they had to adopt. They were to press ‘O’ (‘N’) if 
this was (was not) the case. The location of the table, the avatar and the number were counterbalanced (left 
vs. right of the scene). Participants in the social groups condition went through the same procedure, but either 
had to adopt their own perspective if the cue was ‘self’, or the avatar's if the cue was the avatar's social group 
(i.e. ‘politician’ or ‘drug addict’).

After these instructions, participants could continue after they correctly answered six consecutive 
practice trials. Participants who made more than 15 mistakes in the overall 30 maximum number of 
practice trials were briefly interrupted with additional examples to make sure they understood the in-
structions before moving on to the test trials. After practice trials, participants completed 128 test trials. 
To ensure that the addition of group labels did not influence whether participants perceived the avatars 
as social agents or not, they had to indicate their perception of the avatars as social agents (1 = totally 
disagree, 5 = totally agree). Finally, they provided demographic information and were debriefed, compen-
sated, and thanked.

Results

We conducted all analyses using R (R Core Team, 2020) with the lme4 (Bates et al., 2015) and lmerTest 
(Kuznetsova et al., 2017) packages. All data and R scripts are available on the following link: https://
osf.io/7t4zj/​?view_only=6f0db​97e30​7e4a1​4bb31​b8a58​b026a15. Following Surtees et al. (2012), and as 
in all following experiments, we discarded the trials with non-matching cued and presented numbers, 
checked and excluded any participant who failed to perform above chance, and excluded trials for which 
the response time deviated more than 2.5 standard deviations from the mean (less than 1% of the re-
maining trials were excluded here and in all following experiments).

Perceived socialness of the avatar

The avatar was perceived as a social agent on a similar level in the no social group (M = 4.29, SD = 0.89) 
and the social groups condition (M = 4.15, SD = 1.06), as shown by Welch's t-test, t(112.08) = 0.75, p = .454, 
η
2

p
 < 0.01.

Egocentric and altercentric interference

Following previous guidelines (Simpson & Todd, 2017; Surtees et al., 2012), here and as in all following 
experiments we excluded failed trials from analyses. We conducted all analyses on the inverse efficiency 
score (IES; Simpson & Todd, 2017). This score is obtained by dividing the mean response times by the 
rate of correct answers, thus considering both speed and accuracy in a single index, with higher (lower) 
scores indicating lesser (greater) efficiency to answer from the target's perspective. However, across 
experiments, we also analysed response times and errors separately (both measures consistently yielded 
identical results to the IES; see Supplementary Materials S1–S4).

We submitted the IES to a 2 (social characteristics: no social group vs. social groups) × 2 (number 
type: non-ambiguous = 0,8 vs. ambiguous = 6,9) × 2 (location: wall vs. table) × 2 (perspective: self vs. 
other) mixed model analysis with the avatar's social characteristics varying between participants (see 
Figure  2). The main effects of number type, location and perspective were significant, confirming 
that participants were less efficient when the number was ambiguous, F(1, 7327.57) = 1181.30, p < .001, 

https://osf.io/7t4zj/?view_only=6f0db97e307e4a14bb31b8a58b026a15
https://osf.io/7t4zj/?view_only=6f0db97e307e4a14bb31b8a58b026a15
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η
2

p
 = 0.10, on the table, F(1, 7327.48) = 419.68, p < .001, η2

p
 = 0.04, and when they adopted the avatar's 

perspective, F(1, 7327.80) = 297.04, p < .001, η2
p
 = 0.03. There was no main effect of the avatar's social 

characteristics, F(1, 121.45) = 0.28, p = .595, η2
p
 < 0.01. We observed a significant perspective by avatar's 

social characteristics interaction, F(1, 7327.80) = 7.15, p = .008, η2
p
 < 0.01. Participants were less efficient 

answering from the avatar's perspective in the no social group condition, F(1, 7326.86) = 114.81, p < .001, 
η
2

p
 = 0.01, and even more so in the social groups condition, F(1, 7328.60) = 184.08, p < .001, η2

p
 = 0.02. No 

other two-way interactions emerged, all Fs <0.87, all ps > .351, all η2
p
 < 0.01.

The number type × location × perspective interaction was significant, F(1, 7327.77) = 38.03, p < .001, 
η
2

p
 < 0.01. Follow-up analyses indicated that the number type × location interaction was significant for 

the ‘self’ trials, F(1, 7328.01) = 55.00, p < .001, η2
p
 < 0.01. Specifically, for non-ambiguous numbers, there 

was no significant difference based on location, F(1, 7326.72) = 0.83, p = .363, η2
p
 < 0.01. In contrast, for 

ambiguous numbers participants proved less efficient when the number was on the table rather than on 
the wall, F(1, 7329.08) = 125.92, p < .001, η2

p
 = 0.01. This pattern reveals altercentric interference with a 

greater difficulty to answer from one's own perspective when what one sees does not correspond with 
what the avatar sees. Turning to the ‘other’ trials, the number type × location interaction also proved 
significant, F(1, 7327.34) = 261.56, p < .001, η2

p
 = 0.02. Specifically, for non-ambiguous numbers, partic-

ipants were less efficient when the number was on the table rather than on the wall, F(1, 7326.71) = 8.83, 
p = .003, η2

p
 < 0.01. The same effect was even stronger for ambiguous numbers, F(1, 7328.02) = 642.66, 

p <  .001, η2
p
 = 0.06. This pattern indicates egocentric interference with a greater difficulty to answer 

from the avatar's perspective when what one sees does not correspond to what the avatar sees.
The avatar's social characteristics × number type × location × perspective interaction was not signif-

icant, F(1, 7327.77) = 0.03, p = .862, η2
p
 < 0.01, suggesting that the observed altercentric and egocentric 

interferences were not moderated by the avatar's social characteristics.

F I G U R E  2   Graph of the inverse efficiency score (IES) as a function of the avatar's social characteristics, number type, 
location and perspective. Values are means (standard deviations). Bars represent standard errors
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Impact of the avatar's social group

Our main objective was to investigate whether participants had a harder time adopting the visual 
perspective of a LCLW compared with a HCLW target. To do so, we only considered data in the 
social groups condition for the trials in which participants answered from the avatar's perspective. We 
submitted the IES in these trials to a 2 (number type: non-ambiguous = 0,8 vs. ambiguous = 6,9) × 2 
(location: wall vs. table) × 2 (perspective: politician vs. drug addict) repeated measures analysis (see 
Figure 3).

As before, significant main effects of number type and location confirmed that participants were less 
efficient when the number was ambiguous, F(1, 1673.06) = 423.80, p < .001, η2

p
 = 0.14, or on the table, 

F(1, 1672.94) = 174.59, p <  .001, η2
p
 = 0.06. There was no effect of perspective, F(1, 1672.03) = 0.12, 

p = .734, η2
p
 < 0.01.

Not surprisingly, the number type × location interaction was significant, F(1, 1672.69)  =  112.42, 
p < .001, η2

p
 = 0.04. Specifically, there was no significant difference in efficiency as a function of location 

for non-ambiguous numbers, F(1, 1671.79) = 3.57, p = .059, η2
p
 < 0.01, but for ambiguous numbers partic-

ipants were less efficient when the number was on the table, F(1, 1673.75) = 272.20, p < .001, η2
p
 = 0.10. 

No other two-way interactions emerged, all Fs <2.23, all ps > .135, all η2
p
 < 0.01.

Contrary to our hypothesis, the number type × location × perspective interaction was not significant, 
F(1, 1671.91) = 0.01, p = .910, η2

p
 < 0.01.

Discussion

As expected, we observed egocentric interference (Surtees et al.,  2012, 2016): participants were less 
efficient answering from the perspective of the avatar on incongruent trials compared with congruent 
trials. This pattern emerged regardless of whether avatars' social group was cued or not. This dovetails 
with participants not perceiving a difference in avatars' socialness as a function of whether their group 
membership was mentioned or not.

More interestingly, and related to our first objective, we also observed altercentric interference (cf. 
Surtees et al., 2016) using the original design of Surtees et al. (2012). That is, participants proved less 
efficient answering from their own perspective on incongruent compared with congruent trials. Again, 
this was the case regardless of whether avatars' social group was cued or not. Moreover, in line with 
Surtees et al. (2016) findings, the altercentric interference was smaller than the egocentric interference.

The present results, obtained with a high-powered design, first confirm that spontaneous L2-VPT 
can indeed emerge in mixed blocks (i.e. blocks containing both ‘self’ and ‘other’ trials) using cartoon av-
atars. Regarding our second objective, we did not find stronger egocentric interference for LCLW than 
HCLW avatars on incongruent trials. Interestingly, we obtained the same results in a replication study of 
the social groups condition (see Supplementary Material S5). Methodological shortcomings detailed below 
and addressed in Experiment 2 might have contributed to outgroup membership failing to influence 
egocentric interferences.

EXPER IMENT 2

In Experiment 1, half of the trials were ‘self’ trials, even though our focus was on the difference be-
tween the two versions of the ‘other’ trials. This may have led participants to focus more on the ‘self’ 
versus ‘other’ differentiation, thus minimizing their differentiation between ‘politician’ versus ‘drug ad-
dict’. Additionally, the avatar was a member of only one of two social groups. Considering only one so-
cial group per quadrant of the Stereotype Content Model (Fiske et al., 2002) may have reduced the range 
of stereotypes activated in relation to the respective quadrant. Finally, we used social groups as a cue 
to define avatars' group membership, but participants never had to use this information. Accordingly, 
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they might have paid little attention to avatars' group membership per se, focussing instead on whether 
the cue was ‘self’ or ‘not self’. Experiment 2 addresses these potential shortcomings (see below). Again, 
we expected a difference in egocentric interference between the LCLW and HCLW targets. As in 
Experiment 1, difference in altercentric could not be investigated.

Method

Participants and design

A total of 71 students (Mage = 20.72, SDage = 3.41, 60 women) took part in an experiment involving a 
2 (number type: non-ambiguous = 0 and 8 vs. ambiguous = 6 and 9) × 2 (location: wall vs. table) × 3 
(perspective: self vs. HCLW quadrant avatars vs. LCLW quadrant avatars) repeated measures design.

Power calculations

Because of the changes in the design, we conducted a new power analysis, which indicated that we 
needed at least 46 participants to achieve 90% power to detect a small effect (d = 0.2).

F I G U R E  3   Graph of the inverse efficiency score (IES) as a function of number type, location and perspective. 
Values are means (standard deviations). Bars represent standard errors. LCLW, low competence low warmth; HCLW, high 
competence low warmth
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Procedure

The procedure was identical to Experiment 1, except for the following modifications. First, we dropped 
the no social group condition. Second, we increased the total amount of test trials to 192. Third, be-
cause our analyses rely only on ‘correct’ trials, only a third of these trials were ‘incorrect’ trials in order 
to enhance power. Fourth, given that our concern mainly resides in the difference between HCLW 
and LCLW groups, only a third of the 192 trials were ‘self’ trials. Fifth, we added two additional social 
groups in each quadrant, thus considering six social groups (‘drug addicts’, ‘homeless’ and ‘welfare 
recipients’ for the LCLW quadrant; ‘politicians’, ‘lawyers’ and ‘managers’ for the HCLW quadrant). 
Finally, immediately following 15 randomly chosen trials, we asked participants to indicate the identity 
of the avatar's social group to ensure they paid attention to this.

Results

Six participants erred on more than 20% of the random questions regarding the avatar's social group but 
excluding them from analyses did not change the results. Thus, we decided to keep them.

Inverse efficiency score

We submitted the IES to a 2 (number type: non-ambiguous = 0,8 vs. ambiguous = 6,9) × 2 (location: 
wall vs. table) × 3 (perspective: self vs. HCLW quadrant avatars vs. LCLW quadrant avatars) repeated 
measures analysis (see Figure 4). Significant effects of number type and location indicated that partici-
pants were less efficient when the number was ambiguous, F(1, 8283.66) = 1249.89, p < .001, η2

p
 = 0.09, 

or on the table, F(1, 8283.65) = 542.02, p < .001, η2
p
 = 0.04.

A set of planned contrasts allowed comparing the IES for ‘self’ versus ‘other’ (combining HCLW and 
LCLW avatars), as well as for the HCLW versus LCLW avatars. The ‘self’ versus ‘other’ contrast proved 
significant, F(1, 8284.30) = 192.60, p < .001, η2

p
 = 0.01. Participants were less efficient for the avatar than 

for themselves, regardless of avatars' social group. As in Experiment 1, we failed to find significant dif-
ference between LCLW and HCLW targets, F(1, 8284.16) = 1.63, p = .201, η2

p
 < 0.01, and no interaction 

including this contrast emerged, all Fs <0.14, all ps > .708, all η2
p
 < 0.01.

The number type × location × ‘self’ versus ‘other’ contrast interaction was significant, F(1, 
8283.78) = 23.13, p <  .001, η2

p
 < 0.01. Follow-up analyses revealed that the number type × location in-

teraction was significant for ‘self’ trials, F(1, 8283.43) = 42.19, p < .001, η2
p
 < 0.01. Specifically, for non-

ambiguous numbers, there was no significant difference as a function of location, F(1, 8282.50) < 0.01, 
p = .965, η2

p
 < 0.01. However, for ambiguous numbers, participants proved less efficient when the num-

ber was displayed on the table rather than on the wall, F(1, 8284.17) = 77.27, p < .001, η2
p
 < 0.01.

Turning to ‘other’ trials, the number type × location interaction was also significant, F(1, 
8284.16) = 442.45, p < .001, η2

p
 = 0.03. Specifically, for non-ambiguous numbers, participants were less 

efficient when the number was displayed on the table rather than on the wall, F(1, 8282.56) = 9.54, 
p =  .002, η2

p
 < 0.01. This difference emerged even more strongly for ambiguous numbers, F(1, 

8285.51) = 1017.07, p < .001, η2
p
 = 0.07.

Discussion

The results of Experiment 2 replicated the findings of Experiment 1 and of Surtees et al. (2012) regard-
ing egocentric interference. Participants were less efficient when answering from the avatar's perspec-
tive for the incongruent trials compared with the congruent trials. Moreover, as in Surtees et al. (2016), 
we again found altercentric interference in that participants were less efficient answering from their 



12  |      VANBENEDEN et al.

own perspective when the trial was incongruent (vs. congruent). As before, altercentric interference was 
smaller than egocentric interference. Together, these findings confirm that the L2-VPT task is a robust 
task to detect both egocentric and altercentric interference.

Once again, we did not find the predicted effect of avatars' social group on direct L2-VPT, despite 
addressing a series of limitations inherent to Experiment 1. We found no significant difference be-
tween the LCLW and the HCLW avatars, regardless of the scenes' characteristics. Furthermore, we ob-
tained the same results in an additional study when not pressuring participants for time (using a design 
comprising elements from both Experiments 1 and 2; see Supplementary Materials S6). These results 
suggest that targets' social group does not influence direct L2-VPT. However, issues relating to the eco-
logical validity of the procedure may also account for the findings. We addressed them in Experiment 3.

EXPER IMENT 3

One remarkable feature of previous designs is that they failed to capitalize on the strong relationship 
between visual cues and group stereotypes (Dotsch et al., 2008; Schmitz et al., under review). Indeed, 
we used visually neutral cartoon characters instead of real people, but in real life, people draw different 
inferences from visual appearances (e.g. Harris & Fiske, 2006; Todorov et al., 2015). Using the same car-
toon character in all trials, with only the verbal group cue varying may have blurred differences between 
the two groups. In Experiment 3, we aimed to achieve a more ecologically valid design by introducing 
six pictures depicting prototypical members of LCLW and HCLW groups (three per quadrant). We de-
cided to use only one group per quadrant (i.e. ‘drug addict’ and ‘banker’; cf. Experiment 1) but to alter 
pictures within each group, also because Experiment 2 suggested that having multiple groups did not 
change effects.

More importantly, using pictures rather than neutral avatars allowed for an investigation of the im-
pact of targets' social group on indirect measures of L2-VPT, with avatars' social group in the ‘self’ trials 

F I G U R E  4   Graph of the inverse efficiency score (IES) as a function of number type, location and perspective. 
Values are means (standard deviations). Bars represent standard errors. LCLW, low competence low warmth; HCLW, high 
competence low warmth
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now conveyed visually. Because indirect measures investigate the spontaneous processing of targets' 
perspectives, we did not expect a difference of altercentric interference as a function of targets' social 
group.2

Regarding egocentric interference, we once again expected lesser efficiency in the incongruent trials 
for the LCLW target compared with the HCLW target.

Method

Participants and design

A total of 60 participants (Mage = 27.92, SDage = 7.69, 21 women) took part on Prolific Academic3 in 
exchange of £3.05. The experiment involved a 2 (number type: non-ambiguous = 0 and 8 vs. ambigu-
ous = 6 and 9) × 2 (location: wall vs. table) × 2 (perspective: self vs. other) × 2 (group quadrant: HCLW 
vs. LCLW)4 repeated measures design.

Power calculations

Considering the modifications in the design, a power analysis indicated that we needed at least 23 par-
ticipants to achieve 90% power to detect a small effect (d = 0.2).

Procedure

Procedures were as before, with three modifications. First, we used pictures as avatars. Second, only a 
fourth of the trials were ‘self’ trials (as opposed to one third in Experiment 2). Finally, participants were 
randomly asked to indicate targets' social group 30 times (as opposed to 15 times in Experiment 2).

Results

Inverse efficiency score

We submitted the IES to a 2 (number type: non-ambiguous = 0,8 vs. ambiguous = 6,9) × 2 (location: 
wall vs. table) × 2 (perspective: self vs. other) × 2 (quadrant group: HCLW vs. LCLW) repeated meas-
ures analysis (see Figure 5). Significant effects of type of number, location and perspective indicated 
that, regardless of avatars' social group, participants were less efficient when the number was ambigu-
ous, F(1, 7299.1) = 636.41, p < .001, η2

p
 = 0.06, on the table, F(1, 7299.14) = 329.69, p < .001, η2

p
 = 0.03, 

and when answering from avatars' perspectives, F(1, 7299.20) = 44.27, p <  .001, η2
p
 < 0.01. Contrary 

to expectations, but in line with our earlier results, there was no main effect of quadrant group, F(1, 
7299.10) = 0.29, p = .59, η2

p
 < 0.01, and no interactions including this factor, all Fs <2.7, all ps > .096, all 

η
2

p
 < 0.01.

 2Based on recent findings showing that spontaneous VPT requires targets having visual access to stimuli (Elekes et al., 2017; Freundlieb et 
al., 2017, 2018), one could alternatively hypothesize that membership in a dehumanized outgroup would impair observers' attention to the 
target (Harris & Fiske, 2011), which in turn would impair observers' ability to perceive that targets have visual access to the stimuli. This could 
result in a smaller altercentric interference for LCLW compared with HCLW targets. Fortunately, our statistical tests set out to test both 
hypotheses. We would like to thank an anonymous reviewer for suggesting relevant literature pointing to this alternative hypothesis.

 3https://proli​fic.co/

 4Neutral avatars in the previous experiments did not have a social group in the ‘self’ trials, and we thus relied on a 3-levels perspective factor. 
Here, avatars' social group is marked even in the ‘self’ condition, and we could thus rely on a fully crossed four factorial design.

https://prolific.co/
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The number type × location × perspective interaction was significant, F(1, 7299.11) = 20.81, p < .001, 
η
2

p
 < 0.01. Follow-up analyses revealed that the number type × location interaction was significant for 

‘self’ trials, F(1, 7299.13)  =  31.55, p <  .001, η2
p
 < 0.01. Specifically, for non-ambiguous numbers, no 

significant difference in efficiency as a function of location emerged, F(1, 7299.10) = 2.60, p =  .107, 
η
2

p
 < 0.01. However, for ambiguous numbers participants were less efficient when the number was on 

the table, F(1, 7299.20) = 90.35, p < .001, η2
p
 < 0.01.

Turning to the ‘other’ trials, the number type × location interaction was also significant, F(1, 
7299.14) = 379.37, p <  .001, η2

p
 = 0.03. Specifically, for non-ambiguous numbers, participants proved 

less efficient when the number was on the table, F(1, 7299.02) = 6.93, p = .009, η2
p
 < 0.01. This pattern 

emerged even more strongly for ambiguous numbers, F(1, 7299.22) = 897.45, p < .001, η2
p
 = 0.08.

Discussion

We replicated our previous results, as well as those of Surtees et al. (2016), regarding the presence of 
both altercentric and egocentric interference. Once again, altercentric interference was less marked than 
egocentric interference.

Using pictures conveying avatars' group membership instead of neutral avatars allowed us to investi-
gate the potential impact of targets' social group membership on indirect L2-VPT. In line with our ex-
pectations and with previous results regarding spontaneous VPT (Elekes et al., 2016, 2017; Freundlieb 
et al., 2017, 2018; Surtees et al., 2016) we did not observe a significant difference in altercentric interfer-
ence between LCLW and HCLW targets for the ‘self’ trials. Contrary to our hypothesis, but replicating 
our previous results, egocentric interferences between LCLW and HCLW targets on direct measures 
did not differ.

As explained above, we chose groups from the HCLW quadrant as a comparison because they consti-
tute a less biased and more straightforward point of comparison with LCLW quadrant groups. However, 
it may be that the social distance between these groups is not large enough to generate differences in 
L2-VPT. Indeed, while being different on the competence dimension, both these targets come across 
as lacking warmth (Cuddy et al., 2007; Fiske et al., 2002). Consequently, and to maximize the distance 
between the target groups, Experiment 4 relied on HCHW group members as comparison.

EXPER IMENT 4

To maximize the distance between the targets taken into consideration, we replaced HCLW targets with 
HCHW targets differing on both fundamental dimensions. This additionally allowed testing for an 
alternative hypothesis grounded in the social projection literature. Because of the active dehumanization 
associated with LCLW targets (Harris & Fiske, 2006, 2007, 2011), we expected people to direct their 
attention away from such targets and in turn experience more difficulty to inhibit their own perspec-
tive and to take on that of LCLW compared with HCHW targets. However, from a social projection 
perspective the opposite might prove true. Social projection refers to the process of believing that 
other people think, feel and perceive similarly to ourselves (Krueger, 2007) and is especially strong for 
ingroup members (Robbins & Krueger, 2005). Consequently, if people believe that the more a target 
resembles them, the more this target will perceive things like them, then they should prove less efficient 
to take on the perspective of a socially close versus distant target when both perspectives diverge. In 
other words, from a social projection perspective inhibiting one's point of view for a socially close target 
(a HCHW (in)group member) could prove especially difficult. At the same time, it should be easier for 
people to inhibit their perspective for a socially distant target (a LCLW group member) because people 
should project less (Robbins & Krueger, 2005).

In summary, if inhibiting one's perspective is harder for a dehumanized target, we would expect 
stronger egocentric interference as a function of targets' social group in the incongruent trials, in the 
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form of less efficiency for LCLW compared with HCHW targets. However, if inhibiting one's perspec-
tive is harder for a target perceived as socially closer to the self, we would expect the reverse pattern, 
with people being less efficient for HCHW compared with LCLW targets. Such results would be in ac-
cordance with Simpson and Todd's (2017) findings that social projection impairs observers' direct L1-
VPT. As in the previous studies, we did not expect a difference in altercentric interference as a function 
of targets' social group membership.5

Method

Participants and design

A total of 34 psychology students (Mage = 20.85, SDage = 2.56, 29 women6) took part in the study in 
exchange for partial course credit. The experiment involved a 2 (number type: non-ambiguous = 0 and 
8 vs. ambiguous = 6 and 9) × 2 (location: wall vs. table) × 2 (perspective: self vs. other) × 2 (group quad-
rant: HCHW vs. LCLW) repeated measures design.

Power calculations

A power analysis indicated that we needed at least 23 participants to achieve 90% power to detect a 
small effect (d = 0.2).

 5See Footnote 3

 6The HCHW group avatars depicted female students; results do not differ when excluding men from the analyses.

F I G U R E  5   Graph of the inverse efficiency score (IES) as a function of number type, location and perspective. 
Values are means (standard deviations). Bars represent standard errors. LCLW, low competence low warmth; HCLW, high 
competence low warmth
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Procedure

The procedures were identical to Experiment 3, with two modifications. First, because most partici-
pants were female students, we replaced the HCLW group with a HCHW group (‘female students’; 
the LCLW group remained ‘homeless’) to maximize the perceived social closeness and, in turn, 
social projection (Krueger, 2007). Second, we relied on two pictures per quadrant avatar instead of 
three.

Results

Inverse efficiency score

We submitted the IES to a 2 (number type: non-ambiguous = 0,8 vs. ambiguous = 6,9) × 2 (location: 
wall vs. table) × 2 (perspective: self vs. other) × 2 (quadrant group: HCHW vs. LCLW) repeated meas-
ures analysis (see Figure 6). Significant effect of number type, location and perspective again indicated 
that, regardless of avatars' social group, participants were less efficient when the number was ambigu-
ous, F(1, 4100.09) = 388.79, p < .001, η2

p
 = 0.06, on the table, F(1, 4100.06) = 168.65, p < .001, η2

p
 = 0.03, 

and when answering from avatars' perspective, F(1, 4100.08) = 15.08, p <  .001, η2
p
 < 0.01. Again, and 

contrary to our expectations, there was no main effect of quadrant group, F(1, 4100.05) < 0.01, p = .997, 
η
2

p
 < 0.01, and no interaction including this factor, all Fs <2.97, all ps > .085, all η2

p
 < 0.01.

The number type × location × perspective interaction was significant, F(1, 4100.13) = 9.03, p = .003, 
η
2

p
 < 0.01. Follow-up analyses revealed that the number type × location interaction was significant for 

‘self’ trials, F(1, 4100.12) = 22.89, p < .001, η2
p
 < 0.01. Specifically, for non-ambiguous numbers there was 

no significant difference in efficiency as a function of location, F(1, 4100.04) = 0.36, p = .546, η2
p
 < 0.01. 

However, for ambiguous numbers, participants proved less efficient when the number was on the table, 
F(1, 4100.17) = 54.18, p < .001, η2

p
 < 0.01.

Turning to the ‘other’ trials, the number type × location interaction was also significant, F(1, 
4100.08) = 215.38, p <  .001, η2

p
 = 0.04. Specifically, for non-ambiguous numbers, there was no sig-

nificant difference in efficiency as a function of location, F(1, 4100.06)  =  1.68, p =  .195, η2
p
 < 0.01. 

However, for ambiguous numbers, participants were less efficient when numbers were on the table, F(1, 
4100.09) = 479.54, p < .001, η2

p
 = 0.08.

Discussion

Experiment 4 sought to maximize differences between social targets by comparing HCHW (in)groups 
and LCLW outgroups. This modification allowed us to investigate both our original hypothesis (i.e. a 
higher egocentric interference for LCLW vs. other outgroup members), as well as an alternative social 
projection hypothesis according to which people should prove less efficient when adopting the perspec-
tive of socially close targets (Krueger, 2007; Robbins & Krueger, 2005).

Once again, we replicated our and Surtees et al. (2016) results regarding the presence of both alter-
centric and egocentric interference: participants had greater difficulties answering on incongruent trials 
compared with congruent trials, both when answering from their own (indicating altercentric interfer-
ence) and from targets' perspectives (indicating egocentric interference). Again, altercentric interference 
was less marked than egocentric interference.

Contrary to our expectations, but in line with our previous results, there was no significant differ-
ence in egocentric interference between LCLW and HCHW targets. We thus found no support for our 
initial hypothesis, nor for an alternative social projection hypothesis. Once again, we failed to observe a 
significant difference in altercentric interference between LCLW and HCHW targets.
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GENER A L DISCUSSION

The present experiments explored the impact of others' membership in outgroups varying in com-
petence and warmth on L2-VPT. In doing so, we went beyond a simple outgroup label (Ferguson 
et al., 2018; Simpson & Todd, 2017) by capitalizing on the Stereotype Content Model and relying on 
work suggesting that groups lacking both competence and warmth (LCLW) are less readily considered 
as social beings and more likely to be actively dehumanized (Cameron et al., 2016; Cikara et al., 2010; 
Harris & Fiske, 2006, 2007, 2009, 2011; Rudert et al., 2017). This active dehumanization should entail 
people attributing less mental states to and directing their attention away from such targets (Harris 
& Fiske, 2011), and in turn reduce people's inclination to take the perspective, especially of members 
of such groups. Accordingly, we hypothesized that people would show larger egocentric interference 
in L2-VPT on trials in which their own perspective and that of LCLW group members diverged (i.e. 
incongruent trials) – compared with other social groups (HCLW groups in Experiments 1–3; HCHW 
(in)groups in Experiment 4).

As in past research (Surtees et al., 2012, 2016), we consistently observed egocentric interference such 
that participants proved less efficient when answering from targets' perspectives on incongruent com-
pared with congruent trials. More interestingly, we also consistently observed altercentric interference 
in that participants were less efficient when answering from their own perspective on incongruent com-
pared with congruent trials. In the light of the systematic presence of altercentric interference across 
our highly powered experiments, including a direct replication of Surtees et al. (2012), its absence in the 
original work (Surtees et al., 2012) seems likely due to some interfering factor (see Todd et al., 2019). 
Overall, our findings support the claim that people spontaneously consider targets' perspectives, even 
when it does not prove relevant for the task or when the target is an avatar (Elekes et al., 2016, 2017; 
Freundlieb et al., 2017, 2018; Surtees et al., 2016).

At the same time, we failed to find support for our hypothesis of a moderating influence of groups' 
level of competence and warmth on direct L2-VPT. Participants did not prove less efficient to answer 
while taking the visual perspective of LCLW compared with HCLW or HCHW targets. In Experiment 
4, we also tested an alternative hypothesis informed by research on social projection (Krueger, 2007). 
Indeed, being socially especially close to a group (a HCHW group) might also impair observers' VPT 
ability because they project their own perspective to close others (Clement & Krueger, 2002). The data 
failed to provide support for this alternative conjecture. Furthermore, we did not find evidence for a 
moderating influence of groups' level of competence and warmth on indirect L2-VPT. Overall, the 
present findings suggest that targets' outgroup characteristics considered in the present work (i.e. com-
petence and warmth) do not influence observers' L2-VPT efficiency. This is surprising in the light of 
past work, showing that mere outgroup membership negatively influences the less resource-demanding 
L1-VPT (Ferguson et al., 2018; Simpson & Todd, 2017).

An explanation for the absence of modulation of egocentric interference by targets' group charac-
teristics can be found in Westra's (2017) suggestion that L2-VPT might only require relying on general 
knowledge but not actively adopting targets' perspectives: that a six is a nine when viewed from a 180° 
angle may be common knowledge for adult participants. But with no need to actually adopt targets' 
perspectives, there is no room for targets' social characteristics intervening. One way future research 
could circumvent this might be by relying on triple-digit numbers or new perspective-dependent stimuli 
as well as broadening the range of possible answers beyond a simple yes versus no, thus increasing task 
difficulty. This should leave even less resources for participants to suppress their prejudice (Crandall & 
Eshleman, 2003) and render relying on general knowledge insufficient.

Regarding the absence of modulation of altercentric interference by targets' group characteristics, the 
submentalizing account (Heyes, 2014; Santiesteban et al., 2014) might offer an explanation. According 
to this account, spontaneous perspective taking is not triggered by social targets but is merely the 
unintentional processing of attentional cues, with participants not distinguishing between avatars but 
simply perceiving their directional attention (e.g. gaze or posture). Having said this, evidence for the 
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submentalizing account is inconclusive, with some work showing that avatars' characteristics moderate 
the spontaneity of L1-VPT (Furlanetto et al., 2016; Nielsen et al., 2015).

Notwithstanding our contribution, some shortcomings remain. Firstly, we considered only a small 
number of groups, and some participants may have been confronted with groups they would not dehu-
manize, thus precluding the emergence of stronger interference. Future work could measure what spe-
cific LCLW groups participants would feel especially negative about, and idiosyncratically present such 
groups. This would ensure that each participant would actually perceive the avatars stemming from 
different social groups as members of LCLW groups. Moreover, the inclusion of more groups on such 
an idiosyncratic basis would ensure that the influence of each quadrant of the SCM (Fiske et al., 2002) 
is tested based on several groups. Such an approach has obvious benefits. Indeed, more accurately rep-
resenting the number of groups occupying the social space (Binggeli et al., 2014; Cuddy et al., 2009) 
broadens the range of activated stereotypes and allows for generalization.

Secondly, although we relied on pictures in our later experiments, one might question their eco-
logical validity: picture of drug addicts might not activate stereotypes the same way as seeing them in 
the streets. Although the literature on social perception shows that merely showing words or images 
associated with specific outgroups is enough to trigger different treatments, such as reduced empathy 
(Cikara et al., 2014; Xu et al., 2009), performing a VPT task with a real person as target differs from 
a similar task with avatars (Elekes et al., 2016, 2017). In the light of the challenge of using real LCLW 
targets, using more immersive methodologies such as virtual reality could overcome such difficulties 
while improving ecological validity (Herrera et al., 2018).

Regarding a potential impact of social projection on VPT, the mere presence of socially close (in)
group members in the L2-VPT task did not seem sufficient for group membership to impact observ-
ers' VPT, contrary to what has been observed regarding L1-VPT (Ferguson et al., 2018; Simpson & 
Todd, 2017). The absence of effect on our direct measure of L2-VPT is rather surprising for two rea-
sons. First, direct L2-VPT is more cognitively demanding than direct L1-VPT (Surtees et al.,  2013, 
2016) and should thus leave less room to inhibit prejudice (Crandall & Eshleman, 2003). Second, we 
contrasted targets that are at a great social distance from one another (Cuddy et al., 2009). However, it 

F I G U R E  6   Graph of the inverse efficiency score (IES) as a function of number type, location and perspective. 
Values are means (standard deviations). Bars represent standard errors. LCLW, low competence low warmth; HCHW, high 
competence high warmth
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could be that joint group membership perhaps was not salient or meaningful enough for participants 
in our design, which would have reduced or precluded the emergence of social projection (Robbins & 
Krueger, 2005). Still, such an interpretation seems unlikely as participants took part in our study as 
part of a methodology course and in the faculty of psychology laboratory, which together should have 
rendered salient a student identity. Research interested in testing a social projection account (Clement & 
Krueger, 2002; Krueger, 2007) could ensure ingroup membership salience as in previous work on L1-
VPT (Simpson & Todd, 2017), or by manipulating mortality salience (Castano et al., 2002) or entitativity 
(Castano et al., 2003; Hogg et al., 2007).

By examining the impact of outgroups' level of warmth and competence on L2-VPT, the current 
work contributes to the literature on visual perspective taking (Surtees et al., 2012, 2016) as well as 
work on the Stereotype Content Model (Abele et al., 2021; Cuddy et al., 2007, 2009; Fiske et al., 2002). 
Although previous research showed LCLW group members not being perceived as truly social agents 
and that these damaging perceptions engender differential treatments (Cikara et al.,  2010; Harris & 
Fiske, 2006, 2007, 2009, 2011), we did not find evidence of this being the case for neither direct nor indi-
rect L2-VPT. Clearly, more work is required on both L1- and L2-VPT to understand whether and under 
which conditions targets' membership in social outgroups – whether dehumanized or not – interferes 
with adopting others' visual perspective.
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