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Theory of Mind

Theory of mind (ToM) is a term first used by Premack and 
Woodruff, who defined it as the ability of an individual to 
attribute different mental states to themselves as well as 
to others (Premack & Woodruff, 1978). Apperly and But-
terfill (2009) added that ToM includes the awareness that 
the mental states (beliefs, desires, intentions, emotions, and 
thoughts) of other people can be different from our own and 
they can be used to explain or predict the behavior of others. 
ToM deficits are traditionally associated with individuals 
with autism spectrum disorder (ASD) and can represent in 
different degrees from complete “mindblindness” to master-
ing even higher tests, but still struggling in practical social 
situations (Baron-Cohen, 1995).

It is important to note that ToM is not an isolated cogni-
tive skill, and it is likely interconnected with other cognitive 
functions such as intelligence, executive functions or lan-
guage. The mutual connections between these factors have 
been extensively researched, yet the precise causal mecha-
nisms remain elusive.

The main objectives of this paper are therefore to summa-
rize previously published findings about ToM of individuals 

with ASD in context of their intelligence, executive func-
tions, language development, and the double empathy prob-
lem, to elaborate on competing perspectives and identify 
possible research gaps. Moreover, we aim to propose our 
recommendations for future research and clinical practice.

Theory of Mind and Autism Spectrum 
Disorder

Baron-Cohen (1995) considered ToM deficits to be the 
underlying cause behind the core symptoms of ASD, a neu-
rodevelopmental disorder characterized by persistent defi-
cits in the ability to initiate and to sustain reciprocal social 
interaction and social communication, and by a range of 
restricted, repetitive, and inflexible patterns of behavior and 
interests (World Health Organisation, 2019). It has been 
shown that the ToM deficits severity can reliably distinguish 
the severity level of the core symptoms of ASD (Hoogen-
hout & Malcolm-Smith, 2017), but there is no consensus 
yet on whether ToM is inherently deficient in individuals 
with ASD, or its development is only significantly delayed.

The acquisition of ToM in neurotypical children typically 
follows a certain order. Understanding of intentions develops 
first, then the ability to understand desires, and finally the 
ability to understand beliefs. In contrast, studies that inves-
tigate the developmental trajectory of ToM in children with 
ASD do not paint as clear a picture. Broekhof et al. (2015) 
found that children with ASD and neurotypical children 
have the same ability to understand intentions, but children 
with ASD have greater difficulty understanding desires and 
beliefs. Other authors observed that children with ASD have 
deficits in understanding intentions and beliefs, but do not 
differ in understanding emotions (Sivaratnam et al., 2012), 
or deficits in understanding emotions and beliefs, but no 
impairment in understanding intentions (Mazza et al., 2017), 
or even deficits in understanding beliefs and emotions, with 
intact understanding of intentions (Pino et al., 2017).
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Different researchers hypothesize that the order in which 
these aspects of ToM develop is identical in children with 
ASD, but usually significantly delayed. Four- to five-year-
old neurotypical children show the first signs of ToM, which 
become more sophisticated over time, and by around the 
age of 6 or 7 years, they can reliably pass the highest level 
of ToM evaluation—the false belief tests (Happé & Frith, 
2014). It appears that a minimum mental age of 11 years 
is required for a child with ASD to have at least an 80% 
chance of passing such tests (Happé, 1995). According to 
some studies, ToM in individuals with ASD can continue 
improving even during middle childhood and adolescence 
(Pino et al., 2017; Steele et al., 2003).

Theory of Mind and Intelligence

Most psychometric models consider intelligence to be a 
latent variable, i.e., a general ability that plays a causal role 
in a wide range of cognitive tasks, including ToM. Psycho-
metric models have shown that individual differences in 
ToM can be largely attributed to general intelligence (g-fac-
tor) (Coyle et al., 2018), meaning that some IQ threshold 
is likely essential for the development of ToM, and higher 
IQ is generally associated with better ToM abilities. One 
of the most commonly used tests of ToM, the Reading the 
Mind in the Eyes Test, created by Baron-Cohen, has been 
used in many studies along with IQ tests, and the majority 
of these studies showed a positive correlation between ToM 
and IQ, with no differences between verbal and nonverbal 
IQ tests (Baker et al., 2014). Alternative perspectives argue 
that the relationship between IQ and ToM is mediated by 
other variables, such as executive functions or language 
abilities (Navarro et al., 2021). Rajkumar et al. (2008) found 
no relationship between ToM and IQ after controlling for 
confounding variables such as general language ability and 
working memory.

Theory of Mind and Executive Functions

Executive functions (EFs) are a set of higher-order cognitive 
processes which regulate a variety of abilities necessary for 
goal-directed behavior. There is an ongoing discussion about 
which processes can be included in EFs, but the most com-
mon division includes three basic EFs: working memory, 
inhibition, and shifting (Lehto et al., 2003).

The role of EFs in ToM deficits is especially complicated 
to define, since EFs are likely interconnected with all other 
cognitive processes. Above all, EFs are a similar and closely 
correlated concept to IQ and they partially overlap in some 
aspects (García-Molina et al., 2010). Executive dysfunc-
tion is very common in individuals with ASD, and even 

children and adolescents with average intellect often strug-
gle with cognitive flexibility, impulse inhibition, or overall 
problem-solving (Merchán-Naranjo et al., 2016). Kouklari 
et al. (2018) found that children with ASD and neurotypical 
children only differed in inhibition and cognitive flexibility, 
but all EFs correlated with ToM and working memory best 
predicted ToM.

Moses (2001) proposed that the relationship between 
ToM and EFs can be explained by two main theories: 
according to the expression account, ToM tasks are so 
demanding and require such a high level of EFs that they 
may not allow children to fully express their true ToM abili-
ties. Therefore, specific failures of some children on ToM 
tasks may reflect EF deficits rather than ToM deficits, and 
these children may be capable of ToM, but they are unable to 
demonstrate it in a given situation because their EF deficits 
prevent them from doing so. Some studies suggest a predic-
tive relationship between EFs and ToM in both neurotypi-
cal children and children with ASD, regardless of age, and 
verbal or nonverbal IQ (Pellicano, 2010).

According to the emergence account, EFs are, on the con-
trary, a necessary condition for the development of ToM 
(Moses, 2001). Children need to be able to mentally work 
with different perspectives independently of their own per-
spective, and they must have developed and applied all EFs 
in order to do this. Adequately developed EFs could simply 
make it easier for children to complete ToM tasks, since 
the performance of the task itself requires a certain amount 
of EFs (Hughes & Ensor, 2007). The observed correlation 
between ToM and EF deficits in ASD may also be due to 
the fact that both of these abilities depend on the same or 
closely connected brain structures, and therefore damage to 
one area can cause problems in both EFs and ToM (Perner 
& Lang, 2000).

Theory of Mind and Language

Several studies suggest that there may be a relationship 
between children’s performance on ToM tests and their per-
formance on different language development assessments 
(Cutting & Dunn, 1999; Watson et al., 2001). The cause, as 
well as the direction of this strong association, are point of 
discussion.

Some researchers attribute the strong association to the 
observation that most ToM tests incorporate verbal elements, 
and these tests may thus in some way conflate an individual’s 
level of language ability with their ToM development (Bloom 
& German, 2000). A similar explanation for the apparent link 
between ToM and language development also posits that the 
two are not related per se, but rather that they both rely on 
shared underlying cognitive resources that change and develop 
over time, such as EFs (Carlson & Moses, 2001). Indeed, in a 
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study by Shahaeian et al. (2023), language was found to influ-
ence the development of both ToM and EFs. Alternatively, it 
has been hypothesized that language development and ToM 
seem linked because children who hear adults speak about oth-
ers’ mental states develop both their ToM and their language 
abilities simultaneously. Hearing adults talk about other peo-
ple’s feelings may predict a child’s ToM test score (Ruffman 
et al., 2002).

Other theories argue for a stronger and more explicit causal 
link between ToM and language development, postulating that 
a certain level of linguistic ability is directly required for the 
development of ToM (De Villiers & De Villiers, 2014) or 
that language has a mediating effect on the relationship of age 
and both cognitive and affective ToM (Bigelow et al., 2021). 
Moreover, the intervention study by Hale and Tager-Flusberg 
(2003) proved that the training focused on the acquisition of 
the syntactic and semantic properties significantly increased 
ToM of preschoolers, comparably to an intervention aimed 
directly at improvement of ToM.

Theory of Mind and the Double Empathy 
Problem

Finally, rather than attributing social and communicative dif-
ficulties experienced by individuals with ASD to inherent 
ToM deficits, it is proposed that these challenges may arise 
from “neurotype mismatches” occurring during interactions 
between individuals with ASD and neurotypical ones. Indi-
viduals with ASD may not inherently lack a ToM but may 
lack a theory of neurotypical mind, specifically. Importantly, 
this works both ways: neurotypical individuals also appear 
to lack a theory of autistic mind (Heasman & Gillespie, 
2019; Sheppard et al., 2016). Termed the “double empathy 
problem” (Milton, 2012), this perspective is often endorsed 
by individuals with ASD. Recent research appears to sup-
port the double empathy problem. For example, Morrison 
et al. (2020) found that individuals with ASD seem to prefer 
having unstructured conversations with others who shared 
their diagnosis, rather than with neurotypical individuals. 
Moreover, higher levels of rapport (Crompton et al., 2020) 
and flow (Williams, 2021) have been reported in conversa-
tions between neurotype-matched dyads (i.e., ASD-ASD and 
neurotypical-neurotypical) than during interactions with a 
neurotype mismatch.

Conclusions and Future Directions 
for Research and Practice

Despite extensive research, the roots of ToM deficits 
observed in individuals with ASD remain elusive. The defi-
cits could mainly be the result of the primary diagnosis of 
ASD or arise due to misunderstanding with neurotypical  

peers. ToM is also closely linked to other cognitive pro-
cesses (IQ, EFs, or language) which are not only conceptu-
ally interconnected, but also known for maturing during the 
same periods of children’s development. In this review, we 
aimed to explore these existing debates and to summarize the 
fundamental evidence for all of the aforementioned theories.

It is important to note that the amount of research proving the 
relationship between EFs and ToM is significantly higher than 
for other variables, which would provide a hopeful perspective, 
as EFs are known to be relatively trainable. However, further 
research is necessary to prove this claim. Proving the generaliz-
ability of the conclusions of previous studies is challenging due 
to several factors: (a) separating between the roles of interrelated 
cognitive functions is difficult in the first place, (b) the majority 
of the previous studies focus only on the combinations of some 
of these factors thus (c) they cannot fully explore the relations 
between these mutually confounding variables.

Therefore, our main recommendation and direction for 
research in the future include assessing a wider range cog-
nitive processes in a more prominent research sample, to 
help clarify their mutual relations. This should also lead to 
implementing more advanced methodological and statistical 
methods, like regression models, mediation, and modulation 
analyses which provide more reliable data on the direction-
alities of these relationships.

Finally, further involvement of autistic individuals is cru-
cial for future research, to be able to consider the double 
empathy problem as well. This alternative theory surely 
does not mean the end of ToM research. On the contrary, 
we believe that the paradigm shift could lead to the crea-
tion of new methods and to the further development of ToM 
understanding, improved by incorporating the perspectives 
of the very individuals with ASD.
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