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Autism is found to be associated with mind perception, in particular reduced perception of human agency. Prior work
has shown that more autistic individuals in the general population tend to view others as less capable of doing and
thinking. Autism is, by contrast, not meaningfully associated with the mind attribution to other types of entities examined in past work, including children, nonhuman animals, supernatural agents, and so forth. In this paper, more types
of entities—toy objects and selves—were investigated. Across two normal adult samples and a meta-analysis, autism
was found to be associated with decreased perception of both experiential and agentic mental capacity in other adult
humans, as well as in oneself. More autistic individuals tend to consider others and themselves less capable of both
doing and feeling. Autism was also associated with increased mind perception of toy objects, such that more autistic
individuals tend to consider toy objects more capable of doing and feeling. These findings partially replicated and
meaningfully extended previous work on autism and mind perception, thus providing insight into the relationship of
autism with potentially different perceptions and treatments of others, selves, and toy objects.
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Autism is most commonly known as a clinical disorder,
characterized by what is called the Autistic Spectrum Condition (ASC; DSM-V; American Psychiatric Association,
2013), expressed in poor social and communication skills,
poor imagination, a strong focus of attention, phenomenal
attention to details, and restricted and repetitive behavioral
patterns (Baron-Cohen et al., 2001). Recent research has
shown that autism is not only a condition of a specific group
of individuals, but that it grades on a scale from psychopathology to normality (Ford et al., 2017). According to
Baron-Cohen et al. (2001) and Constantino and Todd
(2003), individuals of the normal population can also be differentiated in terms of being autistic to a certain degree. The
present work investigated the role of autism as a personality
disposition in relation to mind perception—the view of who
and what possess mental capacities (Wegner & Gray, 2016).
Autism has important implications on mind perception.
Mind is described in terms of mental capacities to feel,
think, and act. According to Gray, Gray, and Wegner
(2007), these mental capacities can be understood along two
dimensions—agency and experience. Agency is the capacity for doing and thinking, while experience is the capacity
for feeling and sensation. Despite discussion on the preferred number of dimensions of mind perception and their
specific contents (e.g., Malle, 2019), the current work is executed along the two dimensions proposed by Gray et al.
(2007), because of the amount of research that has been
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done assuming those dimensions (e.g., Cooley et al., 2017;
Doyle & Gray, 2020; Gray, Knobe et al., 2011).
People in general tend to attribute relatively high levels
of both experience and agency to human adults, relatively
high levels of experience but relatively little agency to human babies and nonhuman animals, relatively little experience but relatively high levels of agency to entities of religious beings and robots, and little or no experience and
agency to objects and dead entities (Gray et al., 2007;
Wegner & Gray, 2016).
There are individual differences in mind perception patterns that can be partially explained by personality traits as
measured by the Big Five (e.g., John & Srivastava, 1999).
Big Five Agreeableness, for example, was found to be related to a higher level of agency perception, but not to experience perception (Tharp et al., 2017). Autism as a personality disposition, has also been found to relate to mind perception (Gray, Adrianna et al., 2011). In a normal adult sample, a small-sized but statistically significant negative correlation between autism and human agency perception was
found, suggesting that individuals scoring higher on autism
tend to ascribe less agentic mental capacity, such as planning and self-control, to other adults. Autism was, however,
not significantly associated with experience perception in
human adults nor, more generally, with mind perception in
other entities. Tharp and colleagues (2017) later replicated
the findings by Gray, Adrianna et al. (2011) on the relationship between autism and mind perception of various entities
(e.g., baby, man, robot, tree).
In the present work, the first aim was to replicate the
linkage between autism and reduced perception of human
agency as found in Gray, Adrianna et al. (2011) and Tharp
et al. (2017). The second aim was to extend past work by
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examining more types of entities. The mind perception targets being studied in previous research were mainly adult
humans, human infants, deceased humans, nonhuman animals, supernatural agents, superheroes, robots, and trees
(Gray, Adrianna et al., 2011; Tharp et al., 2017). In the current research, two other types of entities were added, namely
toy objects and selves.

have difficulty understanding their own beliefs, which was
even more severe than their difficulty understanding the beliefs of others (Williams & Happé, 2009). With limited
awareness of their own mental activities, autistic individuals
are possibly less likely to perceive the mental capacities of
themselves. They have even been reported to view themselves as less human (e.g., Prince-Hughes, 2004).

Toy objects as targets

Research overview

Because of their difficulty in understanding other people
(Michaud & Théberge-Turmel, 2002) and their lack of motivation to socially engage with others (Chevallier et al.,
2012), autistic individuals tend to experience loneliness
(Jobe & White, 2007; Mazurek, 2014). However, not only
other people can serve as sources of social connection. In
general, when others are unavailable, people may turn to
nonhuman entities (Epley, Waytz et al., 2008), such as animal pets and religious beings (Epley, Akalis et al., 2008;
Epley, Waytz et al., 2008). They usually ascribe mental capacities to these entities in order to socially connect with
them (Waytz et al., 2010c). Toys form a potential type of
entities that individuals high on autism are likely to perceive
as having mental capabilities.
When it comes to selecting a source of social connection,
more autistic individuals may be likely to choose toy objects, because of the high predictability of the actions of
toys. Autism is associated with strong preferences for predictability and sameness (Baron-Cohen, 2002; Baron-Cohen et al., 2003; Goris et al., 2020; Michaud & ThébergeTurmel, 2002; Van de Cruys et al., 2014). Thus, autistic individuals may like to turn to toy objects as a source of social
interaction, and this may in turn lead them to attribute more
mind to toys (e.g., Gardner & Knowles, 2008; Kozak et al.,
2006). Some recent work seems to support this possibility.
Atherton and Cross (2018) have reviewed the empirical evidence for greater social interests of autistic individuals in
objects than in humans. Autistic individuals were found to
be inclined to perceive human-like qualities, such as motivation, in nonhuman entities (White & Remington, 2018).
Research also specifically showed increased social behaviors of autistic individuals towards toy objects (Boyd et al.,
2007). The present work thus examined the relationship between autism and the mind attribution to toy objects.

In two studies, the relation between autism and mind perception of various types of entities was examined in normal
adult samples. The studies were aimed at replicating and extending existing findings in the literature (Gray, Adrianna et
al., 2011; Tharp et al., 2017). It was predicted that autism
would negatively correlate with perception of human mind,
and of agentic mental capacity in particular. The current
work, furthermore, extended previous work to investigate
the relation between autism and the perception of the mind
of more types of entities, particularly toy objects (Studies 1
and 2) and the selves (Study 2).
STUDY 1
Method
Participants
Participants were 190 citizens of the United States recruited
from Amazon’s Mechanical Turk (MTurk). One participant
provided an invalid MTurk ID and seven failed at least one
of the two embedded attention checks. They were excluded
from the analyses, leaving a final sample of 182 participants
(91 females). Regarding the age of the participants in the
final sample, 10% was 18 to 24, 39% was 25 to 34, 28% was
35 to 44, 11% was 45 to 54, and 12% was above 54.
Materials and procedure
Target entities
Ten targets were used, including the two new targets, a toy
teddy and a toy doll. All entities are listed in Table 1. The
presentation order of all the entities was randomized.

Selves as targets
Another entity on which the current work focuses is the self.
People in the normal population naturally judge themselves
as possessing both agentic and experiential mental capacities (Wegner & Gray, 2016), which originates from the direct experiences of their own mind. Individuals are usually
aware of the mental states of themselves, which allows them
to infer their own mind (Epley & Waytz, 2010). Direct experiences of their own desires, beliefs, intentions, thoughts,
and feelings, all bespeak the capacities for those psychological activities. Autistic individuals have, however, been
found to have a diminished sense of psychological self (Williams, 2010). They tend to confuse their own intentional and
unintentional actions, suggesting a limited recognition of
their own intentions (Williams & Happé, 2010). They also

Perceived capacity for experience and agency
Participants rated all entities on perceived capacity for experience using three items (i.e., fear, pleasure, and hunger)
and perceived capacity for agency using another three items
(i.e., memory, self-control, and morality). These ratings
were made on 11-point scales (0 = not at all capable; 10 =
fully capable). The reliabilities of both the experience ratings and the agency ratings for each entity were moderate to
high (the α of experience ratings ranged from .76 to .93; the
α of agency ratings ranged from .68 to .98).
Autism-spectrum Quotient scale (AQ)
Participants completed the Autism-spectrum Quotient scale
(AQ), a self-report measure of autistic traits (Baron-Cohen
et al., 2001). The AQ consists of 50 items, divided over five
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Table 1. Descriptive statistics for mind perception ratings and correlations between mind perception and the Autism-spectrum Quotient
Study 1
Study 2
Mind Perception
Correlation
Correlation
Target
Dimension
M
SD
with AQ
M
SD
with AQ
Agency
8.39
2.13
-0.11
8.69
1.93
-0.29**
Male adult
Experience
8.62
2.23
-0.09
9.01
1.81
-0.23**
Agency
8.44
2.14
-0.09
8.75
1.82
-0.33**
Female adult
Experience
8.53
2.35
-0.08
9.11
1.77
-0.23**
Agency
5.03
2.26
-0.14
5.37
20.6
0.03
Dog
Experience
8.31
2.26
-0.11
8.89
1.77
-0.19*
Agency
6.94
3.97
0.01
6.37
4.19
-0.13
God
Experience
4.44
3.67
0.08
3.89
3.66
-0.07
Agency
2.58
2.29
0.03
2.80
2.44
0.06
Infant
Experience
7.88
2.43
-0.13
8.47
1.97
-0.19*
Agency
4.04
3.04
-0.002
4.30
2.87
-0.02
Robot
Experience
0.98
1.88
0.11
0.85
1.80
0.17*
Agency
5.40
4.34
-0.04
6.67
4.08
-0.004
Superman
Experience
4.26
3.88
-0.02
5.61
3.94
-0.04
Agency
1.21
2.26
0.03
1.11
2.32
0.15
Tree
Experience
1.65
2.55
-0.05
1.61
2.58
0.07
Agency
0.70
1.87
0.19*
0.73
1.95
0.20*
Toy teddy
Experience
0.60
1.71
0.15*
0.66
1.86
0.16*
Agency
0.66
1.87
0.19*
0.58
1.68
0.24**
Toy doll
Experience
0.48
1.41
0.20*
0.52
1.64
0.21**
Agency
8.78
1.81
-0.30**
Self
Experience
9.12
1.75
-0.24**
Note: Asterisks indicate significance of path coefficients (*p < .05, **p < .01).

subscales, each containing 10 items, namely social skills
(e.g., I find it hard to make new friends), attention switching
(e.g., It does not upset me if my daily routine is disturbed),
attention to detail (e.g., I tend to notice details that others do
not), communication (e.g., I know how to tell if someone
listening to me is getting bored), and imagination (e.g., If I
try to imagine something, I find it very easy to create a picture in my mind). A 4-point scale was used (0 = definitely
disagree; 3 = definitely agree). The reliability of the total
AQ was high (α = .83) and the reliabilities for the subscales
were moderate to high (social skills, α = .84; attention
switching, α = .73; attention to details, α = .74; imagination,
α = .66; communication skills, α = .65).
The order of the mind perception rating task and the AQ
was counterbalanced. Finally, participants answered two attention check questions and a battery of other measures irrelevant to the present research questions.
Results and discussion
Descriptive statistics for the mind perception ratings and
zero-order correlations between mind perception and AQ
scores are displayed in the Study 1 columns of Table 1. With
the AQ scale allowing a total score from 0 to 150, the mean
of participants’ AQ scores was 66.01 (SD = 14.03). Positive
significant correlations between the AQ and mind perception of the two toy objects were found, for both the agency
and the experience dimensions (toy teddy experience, p =
.04; toy teddy agency, p = .01; toy doll experience, p = .01;
toy doll agency, p = .01). There were no other statistically
meaningful associations between AQ scores and mind perception. As in past work, the perception of the minds of
other nonhuman entities was unrelated to AQ scores. Sur-

prisingly, however, there were also no statistically significant associations between the AQ and the perception of
adult minds (r ranged from -.11 to -.08). Overall, these results did not successfully replicate past findings. Nevertheless, note that the overall pattern of mind perception aligned
with previous findings (e.g., Gray et al., 2007) and the rankorder of the mean ratings are shown in the Appendix.
STUDY 2
Study 1 had extended prior work on autism and mind perception as far as targets are concerned, and significant associations were found between autism and increased perception of the mental capacities in toy objects. Study 1, however, failed to replicate the negative associations that were
found in past studies between autism and the perception of
human agency. Study 2 was conducted to further ascertain
the relationship of autism with mind perception of human
entities and toy entities. Study 2 also investigated the relationship between autism and mind perception of another entity—the self.
Method
Participants
Participants were 171 American MTurk workers. Two participants provided an invalid MTurk ID and six failed at
least one of the two embedded attention checks. These participants were excluded from the analysis, thus leaving a final sample of 163 participants (89 females). Of these participants, 15% was 18 to 24 years of age, 38% was 25 to 34,
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17% was 35 to 44, 16% was 45 to 54, and 14% was above
54 years of age. Most of the participants (78%) were
White/Caucasian. A tenth was Asian/Asian American, 7%
was Hispanic/Latino, and 4% was African American.
Materials and procedure
Participants completed the mind perception questions and
the AQ in an online questionnaire. They answered the same
mind perceptions questions as in Study 1 on the ten targets
and on the additional Self target. The presentation order of
the 11 entities was randomized. The reliability of the experience ratings for each entity was moderate to high (α ranged
from .73 to .98), as well as the reliability of the agency ratings for each entity (α ranged from .55 to .98). The reliability of the total AQ was high (α = .81). The reliabilities for
the subscales were moderate (social skills, α = .80; attention
switching, α = .60; attention to details, α = .61; imagination,
α = .69; communication skills, α = .57). The mind perception task and the AQ were counterbalanced. Participants
also answered two attention checks and other measures unrelated to the present research questions.
Results and discussion
Descriptive statistics for the mind perception ratings and the
correlations between mind perception and the AQ are displayed in the Study 2 column in Table 1. The mean AQ
score was 65.05 (SD = 15.36). In agreement with the results
of study 1, AQ and mind perception of the two toy objects
were significantly positively correlated, for both agency and
experience (toy teddy experience, p = .04; toy teddy agency,
p = .01; toy doll experience, p = .01; toy doll agency, p =
.002). Moreover, AQ was found to be significantly negatively correlated with mind perception of the self as a target.
Participants who scored higher on AQ tended to perceive
themselves as having less mental capacity for both experience (p = .002) and agency (p < .001). These latter findings
extended prior work by showing that autism was not only
negatively associated with the perceptions of other adults’
minds but also of the participants’ own minds, on both the
agency and experience dimensions. In addition, significant
negative correlations were found between AQ and the perceptions of adult minds (female adult experience, p < .001;
female adult agency, p < .001; male adult experience, p =
.003; male adult agency, p < .001), which contrasted to the
findings in Study 1, where no significant correlations were
found. Some other small-sized, yet significant, correlations
were found between autism and perceptions of the experience of human infants, dogs, and robots. Overall, Study 2
showed a positive relationship between autism and mind
perception of toy objects and a negative relationship between autism and the perception of adult minds—both the
minds of others and of selves.
Mini meta-analysis
Because of some inconsistences in the findings from Study
1 to Study 2, a mini meta-analysis using fixed effects was
conducted to provide improved estimates of the effect sizes
of the correlations between autism and mind perception
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(Goh et al., 2016). The Stouffer’s Z test was also conducted
to generate a summary p value for each correlation. Across
the two studies, AQ was negatively associated with both
perceived experience (r = -.16, Z = -2.91, p < .001) and
agency (r = -.20, Z = -3.67, p < .001) of a male adult, as well
as with both perceived experience (r = -.15, Z = -2.81, p =
.002) and agency (r = -.21, Z = -3.86, p < .001) of a female
adult. The effect sizes of the associations between autism
and adult experience perception were small, while the effect
sizes of the associations between autism and adult agency
perception were small to medium. AQ, moreover, was positively associated with perceived experience (r = .16, Z = 2.87, p = .004) and agency (r = .20, Z = 3.63, p < .001) of a
toy teddy, as well as with perceived experience (r = .21, Z =
3.82, p < .001) and agency (r = .21, Z = 4.00, p < .001) of a
toy doll. The effect sizes were small to medium. Overall, a
positive relation between autism and the perception of the
mind of toy objects and a negative one between autism and
the perception of human mind were supported.
GENERAL DISCUSSION
Autism does not only exist in the clinical population but also
in the normal population (e.g., Baron-Cohen et al., 2001).
Past work has shown that, in the normal population, being
more autistic can influence mind perception (Gray, Adrianna et al., 2011; Tharp et al., 2017). In particular, a negative link between autism and the perception of human mind
on the agency dimension has been found.
The current work produced a partial replication of past
research, as well as some novel findings. In two normal
adult samples, small- to medium-sized negative associations
were found between autism and the ascription of mental capacities to other adults. Unlike past work, autism was found
to be associated with both decreased perception of human
agency and decreased perception of experience. Autism
was, moreover, associated with decreased perception of
adult minds of others and of the mind of oneself, such that
more autistic individuals tended to perceive less mental capacity in themselves. Autism was also positively associated
with mind attribution to toy objects, both to toy teddies and
to toy dolls.
The negative associations found between autism and the
perception of human mind suggest a disposition associated
with the autism spectrum to dehumanize others. Past research has only shown associations of autism with decreased perceptions of human agency (Gray, Adrianna et al.,
2011). This implies that autistic individuals would tend to
see less uniquely human characteristics in other human
adults, thus viewing them as more similar to nonhuman animals (Haslam, 2006). The current work, however, suggested that autism additionally had associations with reduced perception of experiential mental capacity in human
adults, implying that autism was also negatively related to
the attribution of affective human nature characteristics to
others, thereby contributing to the views of other people
merely as objects (Haslam, 2006). The current findings, furthermore, showed a negative relationship between autism
and mind attribution to oneself, suggesting a possible relationship between autism and self-dehumanization (Kouchaki et al., 2018).
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The current work also showed associations between autism and increased mind perception of toy objects. This
opened up the possibilities of autistic individuals using toys
to fulfill their social needs. Autistic individuals tend to have
little social interaction with others (e.g., Chevallier et al.,
2012), but they may choose other entities to interact with,
particularly those that are highly predictable. Toys are one
possible choice. Indeed, previous work has documented
some social interactions of autistic children toward toy objects (Boyd et al., 2007). Thus, it is possible that autistic individuals can attribute more mental capacity to toy objects,
rendering them a possible source of social connection. The
direct relationship between social interactions with toy objects and mind attribution to them, however, needs further
research.
The study of the relationship between autism and mind
perception is of crucial importance because of the strong implications of mind perception for daily judgments and behaviors. Mind perception is important to morality, with experiential mental capacities predicting moral respect and
agentic ones predicting moral responsibility (Gray et al.,
2007; K. Gray et al., 2012; Waytz et al., 2010b). With autism being related to reduced mind attribution to other
adults, more autistic individuals may see fewer moral rights
and responsibilities in others, which could legitimize doing
harm to them (Waytz et al., 2010a). The positive associations between autism and mind perception of toy objects, by
contrast, suggested that autistic individuals may grant more
moral rights to toy objects and offer them more moral care
(Waytz et al., 2010a). Furthermore, the associations found
between autism and reduced mind attribution to oneself suggested the possibility that more autistic individuals assign
less blame to themselves when they act unethically, thereby
increasing their chances of doing so (Kouchaki et al., 2018).
Future research may substantiate these possibilities.
There are several points regarding this research that are
noteworthy to the readers. The first is about the correlational
nature of the findings. The present research only showcased
the relationship between autism and mind perception. The
direction of causality cannot be confirmed as both mind perception and autism were only measured in each study. Another noteworthy point pertains to the differentiation between autism found in the normal population and the clinical
diagnoses of the ASC. Some past research focused on mind
perception of individuals diagnosed with ASC (e.g., Akechi
et al., 2018) and found that they perceived mental capacities
along the same dimensions—agency and experience—as
their normal counterparts, despite slight differences in the
quantity of mental capacities attributed to some entities.
Other research (Gray, Adrianna et al., 2011; Tharp et al.,
2017) and the present work focused on how autism found in
normal adults is related to mind perception. The present research added to the literature that autism in the normal population is related to reduced mind perception of the self and
increased mind perception of toy objects.
Conclusion
Autism and mind perception are interrelated. Prior work has
shown that, among normal adults, autism was associated
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with reduced perception of agentic mental capacities of others. The present research provided support to the previous
findings and added that autism was also significantly associated with decreased mind perception of oneself and increased mind perception of toy objects. The current findings
have shed light on how autism in the normal population may
influence people’s views of the minds of various entities.
These perceptions have implications for the potential effects
of autism on the treatment of various types of entities.
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APPENDIX
Examining the rank-order of the mean ratings of mind perception in the two studies, it was found that participants had the
general patterns of mind perception documented in previous work (Gray et al., 2007; Wegner & Gray, 2016). Human entities
were perceived as having the most agency, followed by supernatural agents, then by human infants and nonhuman animals,
then by nature, then by toy objects. Human entities were perceived as having the most experience, followed by human infants
and nonhuman animals, then by supernatural agents, then by nature, then by toy objects.
Rank-order of the means for mind perception of the targets in Study 1 and Study 2
Study 1
Mind perception dimensions
Agency
Experience
Female adult
Male adult
Male adult
Female adult
God
Dog
Superman
Infant
Dog
God
Robot
Superman
Infant
Tree
Tree
Robot
Toy teddy
Toy teddy
Toy doll
Toy doll
-

Study 2
Mind perception dimensions
Agency
Experience
Self
Self
Female adult
Female adult
Male adult
Male adult
Superman
Dog
God
Infant
Dog
Superman
Robot
God
Infant
Tree
Tree
Robot
Toy teddy
Toy teddy
Toy doll
Toy doll

