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Abstract
The concept of Theory of Mind (ToM) is central to many social 
robotic studies. It may be invoked during the design of social robots 
as a way to improve collaboration or create a form of ”social intel-
ligence”. It is also considered as an established fact and never put 
in question. However, many scholars have analysed the concept of 
ToM from a critical perspective and argued that it is, in fact, a theory 
with significant shortcomings, that rests on neuronormative and 
neuroprivileged grounds. In this paper, we explore these arguments 
and what this change of perspective means for the field of Social 
Robotics. We argue that the field should abandon the concept of 
ToM and move forward to more appropriate and inclusive models 
and research questions, and propose some directions to do so.

CCS Concepts
• Human-centered computing → HCI theory, concepts and 
models; Interaction paradigms; Interaction design theory, 
concepts and paradigms.
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1 Introduction
Robotic technologies are rapidly advancing and are progressively 
integrating into public and private aspects of everyday life [18]. 
According to official estimations, robotic technology will become 
pervasive in various contexts of social interaction in the following 
two decades [41]. Scholars have pointed out how robotic technolo-
gies might reflect and influence society as they are coded with 
implicit norms, values, and ideologies, which result in reproduc-
ing and reinforcing power inequalities [41, 63]. Until now, social 
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robots and artificial intelligence (AI) have been critically examined 
through multiple lenses, such as race, gender, disability, and sexual-
ity [77]. In line with the said critiques, we look at Theory of Mind 
(ToM) as a commonly used framework to define human cognition 
and sociality in Human-Robot Interaction (HRI).

ToM is a central concept to many robotic studies [34], invoked 
during the design of social robots as a way to improve collaboration 
or create a form of ”social intelligence”. HRI research often refers 
to the concept of ToM as a human ability [20], ”central to human 
behavior” [5], a ”major component of human cognition” [16]. Its 
place as an accepted, proven component of the human mind is 
never questioned. However, critical analysis of the concept has 
highlighted many shortcomings of the ToM narrative and criticized 
it for being a neuronormative and neuroprivileged model of cog-
nition. This analysis should at least prompt scholars in HRI to be 
more nuanced in their adoption, and maybe even warrant the total 
abandonment of the concept.

This paper aims to bring these critiques to the HRI field and 
explore what this change of perspective means for our research. We 
start our article by providing the relevant contextual knowledge 
about ToM (Section 2) and its current use in HRI (Section 3. Then we 
review the existing critiques against the concept of ToM (Section 4) 
and explore how these critiques impact the HRI field (Section 5). 
Finally, we look towards the future and highlight opportunities 
for the field to go forward with more inclusive approaches and 
methods (Section 6).

Before we embark on this journey, we want to state that we 
intend not to reproduce ableist and normative discourse in this 
paper. However, given the nature of our contribution, we are going 
to use terms that are considered ableist and normative, as we are 
placing our work in the historical context. Throughout the paper, 
we note when such terms are being used to raise awareness of their 
connotations.

2 What is Theory of Mind
Theory of Mind (ToM) is a multi-faceted concept, and it would be 
impossible to give a complete overview of it with all the nuances 
different approaches hold. Thus, in this section, we will emphasize 
salient aspects and important distinctions between approaches.

Before diving into these approaches, it is important to point 
out that since its inception, the field of ToM research has been 
mainly centered on animals and children. Thus, ToM as a term 
mostly and specifically refers to children’s understanding of other 
minds. However, research on adults has been emerging for the past 
decade [2, 37, 87]. As Apperly [3] argues, although there seems to 
be a more or less consensus of what ToM is on the surface, this 
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is not necessarily the case since scholars approach it with “rather 
different interpretations”. Inherently, ToM is “a loosely defined 
construct with diverse operationalizations” [87], and there is no 
clear “taxonomy of abilities that make up the construct of ToM” [87].

Today, ToM is seen as an “an important ability that facilitates 
social interaction” [87] as well as “essential to both self-reflection 
and coordinated social action” [44]. Over time, what is considered 
as a part of ToM has broadened and now includes abilities such 
as joint attention, perspective taking, empathizing, recognition of 
social-emotional cues, understanding of shared context, and joint 
action [10, 13, 37, 58].

The term Theory of Mind (ToM) was first coined in the 1970s 
by Premack and Woodruff [57] in their seminal work titled “Does 
the Chimpanzee Have a Theory of Mind?”. This study aimed to 
understand intentionality in non-human primates, such as chim-
panzees. From this perspective, ToM as a term was used to indicate 
the ability to impute mental states to oneself and to others[44, 57]. 
Extended to human beings, this ability demonstrates itself as men-
talizing or ’mindreading’ in ’normally developed’ human beings. 
Therefore, ToM capabilities allow humans to take another person’s 
perspective or be in each other’s shoes. It allows humans to ’intuit’ 
others’ beliefs, intentions, and desires based on behaviors such as 
body language. This capability is also used by humans to not only 
understand and explain others’ behaviors but also predict future 
ones [64].

2.1 Two opposing approaches
In its original and early understandings, the aim of ToM as a theory 
was to find empirical evidence for the “philosophical claim that our 
ordinary, common-sense understandings of mental life” were the 
result of a theorization process [44]. From this perspective, under-
standing others’ minds was seen as a process in which one forms 
and applies a theory “about the nature of minds” or a folk psychol-
ogy1 [56, 64]. Thus, scholars argued that application of this theory 
as a “system of inferences” enabled one to interpret the unobserv-
able mental states underpinning observable behavior [57]. In this 
vein, social actors are viewed as rational subjects that intentionally 
act based on their individual and subjective perspective [58]. This 
early conception of ToM is called theory-theory in literature. Within 
the theory-theory approach, scholars were divided into two in their 
understanding of ToM and the theorization processes. On the one 
hand, scholars such as Meltzoff and Gopnik [49] argued that the-
ory of mind is formulated similarly to scientific theories through 
evidence and causal modeling. From this perspective, children are 
treated as ’little scientist(s)’ who create and modify theories of other 
minds according to incoming data. On the other hand, scholars such 
as Baron-Cohen [7, 8] and Leslie [42] popularized the modularity 
approach that argued for the existence of built-in, innate modules 
or cognitive mechanisms of ToM which enable human beings to 
intuitively and automatically mindread [89].

In addition to the theory-theory perspectives, an opposing simu-
lation approach was developed by scholars in the 1980s. According 
to this approach, understanding other minds depends on the imagi-
nation or simulation of what someone else desires, feels, and thinks 
1A folk psychology is a non-expert, ordinary people way of attributing mental states 
to others and understanding behaviors. It is sometimes referred to as naive psychology 
or common-sense psychology.

by applying subjective and “first-hand experience” [37]. Thus, in-
stead of theorization of observable behaviors and mental states, 
humans simulate others’ mental states within themselves; in other 
words, step into their shoes.

Although the scholarly discussions on ToM have mostly revolved 
around the opposition of the theory-theory and the simulation 
approaches, “it has recently become more common to argue for 
some kind of mixed approach” [89]. Indeed, the discrepancies of 
empirical data, experimental results, and interpretations in the field 
led some scholars to believe that ToM might demonstrate itself as 
two systems. According to this view, regardless of their age, all 
human beings have ToM capacities that are “cognitively efficient 
but limited to simple problems” [2]. It is only adults and older 
children who can use ToM in a “much more flexible, but also more 
cognitively demanding” manner [2].

2.2 The False Belief Task
Regardless of how differences in how the ToM is developed in an 
individual, the False Belief Task was designed by Wimmer and 
Perner [84] as a measurement to assess if human or non-human 
primates have an ’intact’ ToM [1]. The task aims to understand if 
they can predict someone else’s “behavior on the basis of their false 
belief” [10]. To this day, false belief tasks are still traditionally and 
most commonly used for ToM measurement. Yet, as Apperly [3] 
emphasizes, scholars’ interpretations of the same false-belief tasks 
“assume very different interpretations of children’s performance.” 
This speaks to the inconsistencies among the conclusions scholars 
draw based on ToM across the field.

2.3 A development in three waves
The conception of ToM started from a cognitive perspective and 
over time “has subsequently been hybridized to include sociocul-
tural and/or psychoanalytic perspectives” [4]. The progression of 
ToM research can be seen in three parts. The early research, which 
some scholars call ’the first wave,’ concentrated on the ’normal’ 
development of ToM in early childhood, more specifically preschool 
children, and the so-called ’abnormal’ development of it in specific 
populations such as autistic children [3, 37, 87].

The ’second wave’ focused on diversifying the research by ex-
panding small-scale studies of middle-class children to larger popu-
lation groups. Additionally, it expanded the batteries of tasks that 
are used to measure ToM beyond binary categorization of children 
as “passers” or “failers” of false-belief tasks [37]. This approach 
allowed more sensitivity to variation in children’s performance 
on tasks and aggregation of “measures that are more reliable than 
individual task scores” [37].

The ’third wave’ of ToM scholarship can be seen as the current 
wave, which expanded “the developmental scope both downward 
into infancy and upward into adulthood” [37]. Although recent 
ToM research expanded its narrowly focused participant groups 
and experimental tasks, “the theoretical work has not kept pace 
with these changes” [3]. This lack of progress then results in adopt-
ing “assumptions about the nature of theory of mind from other 
research, with little regard for whether these assumptions are ap-
propriate” [3]. This can also be said about the ToM approaches in 
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social robotics, due to their utilization of not only outdated but also 
inaccurate understandings of ToM.

3 Theory of Mind in Social Robotics
The differences in interpretation of what ToM is in the Cognitive 
Sciences are reflected in the field of Social Robotics, and have been 
for more than two decades. In 2002, Scassellati [67] discussed the 
notion of implementing a ToM for humanoid robots, and the differ-
ent models existing in the cognitive science literature. This work 
can probably be considered as one of the first to bring the notion 
of ToM into robotics. In a recent survey focusing on the implemen-
tation of an Artificial ToM, Gurney and Pynadath [34] discussed 
different theories on how ToM is considered in cognitive science 
(similarly to what we did in Section 2), and reviewed existing imple-
mentations of Artificial ToM. The authors concluded that the lack 
of consensus around what it means for a robot to have ToM capa-
bilities, as different works implement different constructs, such as 
false-beliefs, recursive reasoning, prescriptive and descriptive ToM, 
etc. However, this review focused on the implementation aspects, 
but it is crucial to look at the reasons that motivates researchers 
to implement an Artificial ToM, as they are the basis for choosing 
which concept related to ToM will be implemented and how the 
corresponding assumptions shape the implementation or study.

Table 1 shows a summary of representative papers that explicitly 
address the question of an Artificial ToM. We categorized these pa-
pers by their expressed motivation behind the need for an Artificial 
ToM, with a representative quote from the paper, and indicated for 
each paper which background paper from the Cognitive Science 
they used regarding the definition of ToM.  We observe that the 
motivations for implementing an Artificial ToM are mostly twofold: 
(1) Supporting Human-AI Collaboration, (2) Implementing a form 
of Social Intelligence. A lot of the studies that aim at supporting 
Human-AI Collaboration motivate themselves through the need of 
humans and robots to adapt to each other, and therefore be able to 
reason about what the other is doing. These works usually tackle 
the problem of false beliefs and perspective-taking (usually through 
reasoning over the human’s plans or intentions). In this case, ToM 
is seen as a general ”concept” rather than an actual theory in the 
strict sense, encompassing different capabilities, and researchers 
attempt to replicate one or several of these capabilities. On the 
Social Intelligence side, work usually starts with the assumption 
that the robots need to be endowed with basic social skills to be 
accepted by humans or to be efficient in their interaction. In this 
case, ToM is correctly considered as a theory to predict how the 
human mind works, and researchers are concerned with replicating 
this assumed mind’s inner working in robots.

Note that though we limited ourselves to the field of Social Robot-
ics in this paper, other fields of research are explicitly engaging with 
the concept of ToM, for instance in multi-agent systems [62], to 
model deception [65], support collaboration and coordination [55], 
or resolve conflict [26].

Another observation that can be made from the current state of 
the art in ToM for Social Robotics is that an overwhelming majority 
of work, even very recent, does not engage with the nuances we 
explained in the previous sections. Some studies have been built on 
top of the survey made Gurney and Pynadath [34], and therefore 

address the differences between the “theory-theory” and the “simu-
lation” approaches. This is the case, for instance, of [51] and [35], 
even though this latter one refers to the false-belief task as “The 
quintessential ToM study, the Sally-Anne Test”, without discussing 
the differences in interpretations that Apperly [3] highlighted. Most 
studies are still anchored in the “first wave” of ToM research and 
fail to engage with more recent and nuanced approaches.

4 The problem with the Theory of Mind
4.1 A field based on Autism
The concept of a Theory of Mind cannot be detangled from its 
links to Autism and, specifically, its medical model. According to 
the deficit-based medical model, Autism is caused by either the 
absence or malfunction of the biological cognitive mechanisms that 
generate ToM [7, 17]. Baron-Cohen and his colleagues went “so far 
as to suggest that a faulty ToM is the primary deficit in Autism and 
applies to all individuals on the autistic spectrum” [25]. Autistic 
individuals are therefore sometimes referred to as ’mindblind’2.

As it has been historically common with various medical mod-
els, the creation of a medical model of Autism finds its infancy 
in studying what is considered “broken” in order to understand 
what it considered “normal.” Prolific ToM scholars such as Meltzoff 
[48] even argue that it is autistic children who helped to “mold 
our current understanding of social cognition,” thus highlighting 
that a considerable amount of the foundation of ToM framework 
relies on the assumption that autistic children are deficient in ToM 
capabilities. Autism is therefore seen as the ’abnormal’, helping 
understand the ’normal’3. While this approach can be defended 
when dealing with diseases, where the ’broken part’ can be clearly 
and factually observed (e.g. a liver that does not function, leading to 
a deteriorated health, leading to life-threatening issues), it is much 
more difficult to factually validate such interpretations when the 
object of study is human psychology. Not only does this approach 
have validity concerns, but it is also a harmful one that pathologizes 
human differences. In the case of Autism, autistic people are cate-
gorized as ’lacking’ due to their so-called deficits in demonstrating 
’correct’ sociality in accordance with neurotypical norms. Through 
this lack, the Theory of Mind is defined and tested. Thus, resulting 
in a circular definition where the existence of something is proven 
through the supposed lack of it in certain children.

4.2 The pitfalls of the false-belief task
Measurements such as false-belief tasks are utilized to prove that 
autistic children lack ToM or have deficits of it. The Sally-Anne 
task, the poster child of false belief tasks, was developed further 
by Baron-Cohen and colleagues to prove that autistic children and 
children with Down syndrome are deficient in their ToM capabilities 
compared to their ’typically’ developing peers. This was seen as 
a ”landmark study” in the field and supported the validity of the 
false-belief task [37].

2The term ’mindblind’ is considered ableist, and we are only going to use it in this 
paper to oppose its original conception.
3The terms ’abnormal’ and ’normal’ are here used in direct reference to the literature 
and not as a representation of our position.
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Table 1: A summary of representative papers about artificial theory of mind, grouped by motivations

Motivation Reference Representative Quote ToM background

Supporting 
Collaboration

Devin and 
Alami [20]

“we present […] a framework that allows the estimation by the 
robot of its human partner’s mental state related to collaborative 
task achievement.”

Baron-Cohen [7] and 
Premack and Woodruff 
[57]

Buehler and 
Weisswange 
[12]

“An autonomous agent that wants to assist a human partner effec-
tively, will need a similar understanding of human mental reasoning 
to improve the cooperative performance while avoiding informa-
tion overload and annoyance.”

Shvo et al. [73] “For example, a robot could communicate to its human teammate 
that the conditions necessary to the success of her plan do not hold 
or, alternatively, the robot could act in the world to ensure that 
those conditions hold.”

Premack and Woodruff 
[57]

Sarthou [66] “To facilitate the interaction with humans, making it smoother, 
more natural, and more efficient, a key capability of the robot at the 
situation assessment (SA) level is Visual Perspective Taking (VPT).”

Baron-Cohen et al. [9]

Yang et al. [85] “With the rise of artificial intelligence (AI) and the desire to ensure 
that such machines work well with humans, it is essential for AI 
systems to actively model their human teammates, a capability 
referred to as Machine Theory of Mind (MToM).”

Frith and Frith [28]

Yu et al. [88] “By reasoning about human mental states and behaviors, robot ToM 
can improve the communicability and trust of robots in human-
robot collaborative settings”

Fodor [27] and Baker 
et al. [6]

Social Intelligence

Cuzzolin et al.
[16]

“This flags the need for AI to tackle ‘hot’ cognition[…]. Hot cognition 
refers to emotional and social cognition, including Theory of Mind 
(ToM).”

Baron-Cohen [7]

Scassellati [67] “If we are to build human-like robots that can interact naturally 
with people, our robots must know not only about the properties 
of objects but also the properties of animate agents in the world.”

many sources, mostly 
explore Baron-Cohen 
[7] and [43]

Dissing and 
Bolander [23]

“For these robots to be accepted by the users, they will need to pos-
sess basic social skills and behave in a socially acceptable manner”

Premack and Woodruff 
[57]

Gurney et al.
[35]

“With much of human social cognition hinging on ToM, it is un-
surprising that AI researchers see it as a possible solution to many 
hard problems in artificial social intelligence (ASI).”

Premack and Woodruff 
[57] and Gurney and Py-
nadath [34]

Patricio and 
Jamshidnejad 
[52]

“In order to interact as humanly as possible, SARs should exhibit 
similar understanding of rational agents”

Premack and Woodruff 
[57]

Tavella et al.
[78]

“artificial tools, to be effective in these societies, should somehow 
adopt a social interaction perspective that is closer to the human 
one”

Wimmer and Perner 
[84]

It is important to note that, in the field of Cognitive Science, ToM 
is treated as “a simple quantitative entity” [3], and a limited num-
ber of false-belief tasks are considered “as the gold-standard way ” 
to measure it [3]. As Apperly [3] points out, though, it is “highly 
unlikely” that a single false-belief score can meaningfully capture 
various aspects of ToM, regardless of the task used to calculate it. 

Furthermore, traditional false belief or (visual) perspective-taking 
tasks are not useful to assess typical adult ToM capabilities, since 
they measure “basic mindreading concepts” [2]. In this vein, no 
individual task or combination of tasks can act as the most accu-
rate measure of ToM across all age groups [3]. In addition, studies 
have shown that an autistic individual’s improved performance in 
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false-belief tasks does not translate into “parent- and/or teacher-
rated social adjustment” [37]. According to the ToM framework, 
the false-belief task is supposed to measure ToM capabilities, and 
failing the task demonstrates social impairments, as in the case 
of Autism. However, as evidence suggests, an improved score in a 
false-belief task does not correlate with the perceived social capa-
bility of autistic children. In line with said critiques, the validity of 
false-belief tasks in the evaluation of the ToM capabilities comes 
under scrutiny.

4.3 Theory of Mind is not a good theory
As scholars pointed out, the innate existence of the cognitive mecha-
nisms of ToM is an a priori [70]. Leudar et al. [45] state that framing 
human beings “as theoreticians4 is not actually an empirical discov-
ery at all, but a background assumption”. In studies that measure 
ToM, its existence is presented as factual and then tested through ex-
periments that will validate this claim. As Gernsbacher and Yergeau 
[31] emphasized in their detailed study on ToM, “the claim that 
autistic people lack a theory of mind fails empirically; it fails in 
its specificity, universality, replicability, convergent validity, and 
predictive validity”. These failures have been observed on more 
than one occasion, yet autistic people are still deemed as lacking a 
ToM within different disciplines.

It is not only autistics who cannot ’mindread’, nobody can. Our 
inferences of others’ mental states are partly based on our per-
sonal experiences. Moreover, if there are considerable differences 
between two people’s life experiences, one’s empathic accuracy re-
duces [39, 47]. Human beings are subject to implicit and egocentric 
biases when inferring others’ mental states and interpreting others’ 
actions. These biases result in inaccuracies and manifest individual 
variations [2, 44, 87]. Similarly, Gallagher [29] points out that ToM 
is not a “good explanation of non-autistic intersubjective experi-
ence”5, let alone explain autistic intersubjectivity. This is because 
an understanding of human cognition through ToM is reductionist 
in its essence. ToM is overall a narrow, decontextualized, disembod-
ied, and intellectualized understanding of human minds [45, 54]. 
ToM is not only reductionist but also ’inadequate’ when it comes 
to defining and representing Autism because autistic mental states 
are not considered. Thus, “the theory is, in effect, mindblind with 
regard to autistic perspectives” [74].

In line with this, we would like to further argue that ToM is not 
only mindblind to autistic experiences and perspectives, but mind-
blind on a larger scale regarding human diversity and difference. 
ToM scholars claim that it is not only autistic people who have ToM 
deficits but also “deaf people, blind people, indigenous peoples, 
poor people” [86], people with conduct disorder and Down syn-
drome [37], schizophrenia [37, 44], and traumatic brain injury [13]. 
ToM is therefore not only ableist due to its ideologically neuronor-
mative and neuroprivileged position [14] but also possesses classist 
and racist undertones. Against ToM theorists’ claims, not only are 
there many autistic people who pass false belief tasks, but also a 
lot of non-autistic people who are more likely to fail them [31]. 
Things that affect ToM positively or negatively are multi-faceted 

4In reference to the theory-theory approach discussed in Section 2.1
5Here, intersubjective experience, or intersubjectivity, refers to the shared understand-
ing that emerges from interpersonal interactions.

and various. Socioeconomic status, number of siblings in the house, 
cultural background, executive function, memory, language capabil-
ities, one’s personality and social motivation, having ’mind-minded’ 
parents, bilingualism, race, sex and even one’s mood in the mo-
ment [2, 3, 36, 37, 58].

The problems with the ToM approach are manifold, yet, as em-
phasized by some scholars, critical engagement with it is scarce. 
This is surprising considering how conceptualization of ToM “has 
been associated with probably the fastest growing body of empirical 
research in psychology” [45]. As various scholars also pointed out, 
the problematics of the ToM framework are “fairly representative 
of contemporary psychology [in terms of] philosophical misconcep-
tions and inappropriate experiments” [70]. ToM is a framework that 
has been debated in terms of its “unethics and its methodology” [82]. 
Through an examination of existing research publications, scholars 
highlight the tendency of researchers to portray autistic individuals 
as lacking agency and “full humanity” [40]. Moreover, autistic indi-
viduals are often portrayed as objects of study rather than active 
participants, resulting in the neglect of their lived experiences [75].

4.4 The double-empathy problem
To challenge the deficiency model of Autism, both autistic re-
searchers and the Autism community have been involved in chang-
ing the narrative around Autism and autistic people. One of the 
most important critiques of ToM has been put forth by Milton [50], 
who is an autistic scholar himself. He stated that it is not only 
autistic people who have difficulties with interactions and com-
munication, but there is what we call a ’double-empathy problem’ 
between autistic and non-autistic individuals. According to this 
’double-empathy problem’ approach, both groups display equal 
levels of difficulty in interacting with and understanding each other. 
This claim is supported by further research, which demonstrates 
that non-autistic people do “have difficulty interpreting the mental 
states” of autistic people based on their body language [71]. Shep-
pard et al. [71] also notes that if this difficulty goes both ways, as 
their results demonstrate, autistic people could be facing “a barrier 
to social interaction due to their mental states being misinterpreted 
by others” which could prompt “confusing social interaction(s) and 
consequent negative experiences” as a neurominority group.

We would like to argue that this double-empathy problem, espe-
cially in relation to ToM, extends to other marginalized groups that 
fail false-belief tasks, which we previously mentioned. Scholars 
argue that ToM tests most likely do not measure ToM capabilities. 
They are heavily reliant on (spoken) language that is complex [31,
76]. It is documented in the literature that language “seems to be 
necessary to acquire fully fledged meta-representational ToM” [58]. 
Language acts as the foundation to develop understanding of false-
beliefs, although the precise nature of this foundation has not yet 
been established [37]. Deaf people who grow up with deaf parents 
who are native sign language users demonstrate ’typical’ language 
and ToM development. On the contrary, deaf children “who grow up 
in hearing families without native signers” show delayed language 
and ToM development [58]. We believe that this example demon-
strates how language can act as both a barrier and a facilitator 
of establishing common ground among individuals. Additionally, 
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we do not only mean language in its literal sense per se, but also 
include inherent communicative differences and preferences here.

5 What does it mean for Social Robotics?
Scholars frequently use studies on Autism and ToM as their start-
ing points to develop artificial intelligence and robots that match 
human capabilities (as already explored in Section 3). In Picard 
[53]’s words, computers “will be like autistics” who are “not good 
at understanding emotional significance” (79) or, in Kaminka [38] 
’s words, “robots and other synthetic agents are generally autistic” 
unless they possess the ability to “behave correctly towards others”. 
Thus, scholars should aim for “curing robot Autism.” Both claims 
are formulated on the uncontested presupposition that ToM is a fact 
instead of a hypothesis [9], and the uncontroversial, so-called scien-
tific arguments of autistic people lacking ToM [74]. As Williams [81] 
points out, the cycle of autistics being a model of “how not to build 
machines” and machines being a model for how autistic behaviors 
can be corrected is “is sustained in large part by interpretations of 
Simon Baron-Cohen’s Theory of Mind.” This is also reflected by the 
fact that, within the domain of human-computer and human-robot 
interaction studies, autistic individuals are frequently depicted as 
’computers’, ’robots’, or machine-like entities [81].

In this context, what do the critiques of the ToM paradigm and 
the double-empathy problem explored in Section 4 entail for re-
search in Social Robotics? We believe that the answer to that ques-
tion lies in the motivations that scholars follow to perform their 
research. As we saw in Section 3, the question of implementing 
an Artificial ToM mainly follows two types of motivations: sup-
porting collaboration, and endowing robots with a form of social 
intelligence.

For many scholars, an Artificial ToM is a ”concept,” a way for 
a robot to reason upon the beliefs, intentions, and plans of a hu-
man teammate, thus allowing better collaboration. We fully agree 
that skills such as false-belief management and perspective-taking 
are necessary for collaboration. In fact, research works have been 
addressing these questions for a while without explicitly referring 
to the concept of ToM, both in robot-robot [32, 60] and human-
robot interaction [24, 79]. However, these concepts have been born 
and are still anchored in the normative framework of ToM, and 
researchers should make a deliberate effort to break free of this link. 
This does not mean that we must discount the important body of 
research that has been performed in making robots manage false-
beliefs or perspective taking, but that such capabilities need not be 
gathered under the normative and refuted concept of ”Theory of 
Mind.” Such works can live ”on their own,” free from the harmful 
narrative of invoking the creation of an artificial ToM.

Regarding the works that aim at giving robots a form of social 
intelligence, the issue is more pervasive as it becomes a matter of 
questioning our own internalized biases and biased representations. 
What is “social intelligence?” What are the capabilities that make a 
robot “social” and which humans have been used to represent the 
norm? In fact, recent research has shown that what is represented 
as the norm in HRI is heavily biased towards a W.E.I.R.D. (Western, 
Educated, Industrialized, Rich, Democratic) representation [46, 68]. 
In addition, Seaborn et al. [68] also noted an able-bodied and neu-
rotypicality sampling bias in the HRI field. Generalization of such 

subpopulations as representative of the entire human race without 
any empirical evidence is problematic [36]. What we currently asso-
ciate with ’social intelligence’ is quite likely ’W.E.I.R.D., able-bodied, 
and neurotypical social intelligence’.

Researchers should also be aware that their choices in design and 
implementation risk marginalizing populations already marginal-
ized even more. Indeed, the implementation of Artificial ToMs as it is 
currently done represents the status quo and legitimizes a neuronor-
mative and neuropriviliged sociality in general. Additionally, the 
deficit-based, medical model of Autism results in discriminatory so-
cial robotics designs, which in turn result in technoableism [59, 72].

The critiques of the ToM concept must bring researchers to 
reconsider the skills and functionalities they want to implement in 
robots to make them social. If we move away from the “Autism-as-
a-problem” formulation, as we should, then we must ask ourselves: 
if robots are truly autistic, why do we want to fix them?

6 What’s Next?
Without challenging normative theoretical approaches upon which 
we build technologies, we cannot ensure technological progress that 
does not discriminate against, alienate, or exclude certain groups, 
specifically marginalized ones. Theoretical assumptions reflect bi-
ases within research communities. In addition to our standpoints as 
researchers, it is essential for us to also critically reflect on the theo-
ries that we make use of [33]. Both research traditions and research 
communities possess implicit and explicit biases, which ”have a pro-
found impact on the shape of research processes and technological 
artefacts” [30]. Theories such as ToM cannot be taken for granted 
and treated as facts. If we are to develop inclusive technologies 
that ”do no harm”, an epistemological and ontological investiga-
tion of the theoretical concepts we use is necessary. As Leudar 
and Costall [44] point out, more ecologically sound observational 
and analytic methods, conversation, and (critical) discourse analy-
ses are dismissed by ToM scholars/cognitive psychologists as only 
contributing subjective evidence. However, it is through these sub-
jective experiences and context that we can fully understand human 
minds. For this reason, we propose an alternative way of under-
standing others’ minds as interactional, intersubjective, situational, 
and context dependent [19, 22, 80].

We need to shift the paradigm from (neuro)-normativity to 
(neuro)-diversity, from privilege to inclusion. As scientists, we all 
know that paradigm shifts are possible, as challenging as they might 
be. The scientific history is full of examples in terms of paradigm 
shifts, although the pushback for this type of shift might be strong. 
When it comes to such a paradigm shift, what is at stake are scien-
tific careers, reputations, funding opportunities, and positions of 
power built upon the Theory of Mind. Yet, the question is, what do 
we want our future technologies to look like? One that reproduces 
(neuro)normativity, (neuro)privilege, and inequality, or one that 
fosters (neuro)diversity and inclusion?

From a practical standpoint, several frameworks have been de-
veloped and can be of use to scholars who want to engage with 
these questions. The ”Countervention” framework, from Williams 
et al. [83], challenges us to reflect on our research questions and 
processes in a way that is ”reparative” for populations harmed by 
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previous technological research and development. The ”Celebra-
tory Technology” approach [11] aims at highlighting the positive 
aspects of neurodiversity, instead of what society considers as ’un-
desirable traits’, to empower stigmatized populations. The ”Data 
Feminism” framework proposed by D’ignazio and Klein [21] allows 
us to critically examine technologies in terms of power, oppres-
sion, and structural inequalities. Additionally, the ”Design Justice” 
framework developed by [15] helps researchers interrogate design 
practices, values, narratives, sites, and pedagogies in relation to 
matrices of domination and intersectionality.

All of the suggested frameworks aim to critically reflect upon de-
sign practices from the ground up. They are concerned with issues 
of inequality, power relations, oppressive ideologies, and exclusion. 
Thus, they make sure to not only include but also center marginal-
ized groups’ perspectives and lived experiences. By de-centering 
W.E.I.R.D., able-bodied, and heteronormative populations, these 
frameworks create a deliberate inversion of focus as a mode of 
critique of and resistance against the status quo. This allows re-
searchers to not only critically examine exclusionary frameworks 
such as ToM, but also imagine alternative ways of understanding 
human sociality and create artificial sociality. Such alternative ways 
will be difficult to reach and will require a lot of research. But these 
questions start to arise in the field, for instance with discussions of 
the differences between ”sociomorphing” and ”anthropomorphiz-
ing” [69].

As a starting point for researchers reading this article and will-
ing to start shifting their practices, we provide some examples in 
relation to ToM capabilities that the aforementioned frameworks 
would ask us to consider:

(1) Question what ToM capabilities really are, based on whose 
and what kinds of norms they get defined as ‘normal’ and 
measured as ‘acceptable’.

(2) Examine gendered, racial, cultural, and disability aspects 
of turn-taking, perspective-taking, empathizing, (joint) at-
tention, and recognizing socio-emotional cues. Reflect on 
them in relation to power inequalities, subject positions, and 
situated knowledges. 6

(3) Consider whose lived experiences and perspectives would be 
considered as legitimate knowledge due to their privileges, 
while which groups’ would be discredited due to their ‘less 
favorable’ societal positioning. 7

(4) Consider the issue of agency when pathologizing vulnerable 
population groups - such as autistic and/or intellectually 
disabled children - when it comes to research tasks. Is what 
we observe actually an inability or ToM deficiency, or can it 
be disinterest, resistance, and exercise of one’s agency?

In alignment with their socio-political foci, these suggested 
frameworks would most likely prompt one to reject the current ToM 
framework due to its ableist, classist, and racist views of the world. 
They would instead ask us to elevate non-normative understand-
ings of human minds and interactions in a context-dependent and 
community-informed manner. A more radical alternative would be 

6Situated knowledges is an approach that highlights the situatedness, subjectivity, and 
partiality of knowledge (see Haraway 1988).
7This point is directly related to the concept of epistemic injustice (see Fricker 2007).

an outright refusal to design technologies that possess exclusionary 
approaches such as ToM. 8

As scholars in HRI, we are already used to conducting inter-
disciplinary studies and engaging with other fields than our own, 
primarily psychology and cognitive sciences. For this to happen, we 
need a ”critical, inclusive, and future-oriented dialogue” [61] across 
disciplines and sub-disciplines. Now, we advocate for an expansion 
of our interdisciplinary practices to include critical research. In-
deed, scholars in these fields can bring new methodologies to the 
table to help us question our practices and ultimately create better 
human-robot interactions.

7 Conclusion
In this paper, we presented the state of research in the critical 
analysis of the concept of Theory of Mind. Specifically, we explained 
that its conception is highly dependent on the premise that autistic 
individuals lack a ToM, and that this is actually challenged by many 
findings in the field. Moreover, we explored what these challenges 
mean for the field of HRI, in which ToM is used as a core concept. 
We conclude that scholars in HRI should move past the concept 
of ToM and cease to invoke it as a justification for studying false-
beliefs, perspective-taking, or other necessary capabilities of a robot. 
These research works can live ”on their own,” without the need for 
an Artificial ToM. Above all, scholars should abandon the idea that 
a ToM is a necessary component of ”social intelligence” and engage 
with critical analyses of their research questions and practices.

The goal of the current paper is not to condemn scholars who 
may have implemented some Artificial Theory of Mind, or used it 
as a justification for their work. In fact, one author of the current 
paper is guilty of doing so themselves. Our goal is to help the HRI 
field as a whole move past dated constructs and towards reparative 
reflections [83]. Quoting Gurney and Pynadath [34], “roboticists, 
and AI researchers more generally, are in an enviable position of 
being able to take the best from psychology, philosophy, and other 
disciplines working on human social cognition, implement it, and 
improve upon it without the need to justify their design choices.” 
We hope that the next phase of Human-Robot Interaction research 
will be based on better representations of human cognition, in all 
its diversity.
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