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A B S T R A C T

Research on mindreading has been dominated by questions about the presence, absence or nature of mind
reading concepts or structures, and by paradigms designed to create the most favourable circumstances for 
demonstrating such abilities. This focus on competence has led to a neglect of questions about performance. Yet 
without a theory of performance, mindreading concepts and structures are incapable of explaining how we 
ascribe particular thoughts and feelings to other people, and it is impossible to explain individual differences in 
mindreading that are persistent, robust, specific, and consequential for social abilities. We reconsider the 
theoretical foundations of mindreading to develop an account on which competent mindreading requires 
generating and selecting mental states that can be recognised as plausible and appropriate by other people, and 
so is essentially a coordination activity. It is asynchronous coordination because, once learned, it can be per
formed alone. The MAC (Mindreading as Asynchronous Coordination) account explains how mindreading serves 
as a mediator in human social lives, is shaped by social experience, varies according to that experience, and 
enables social abilities that would not be the same without its mediating role. The MAC account can explain a 
swath of existing findings about individual differences in mindreading that are otherwise puzzling. It provides a 
framework for understanding how and why mindreading abilities might vary across the lifespan, and for 
developing interpretable and psychometrically robust measures to study this variation.

More than forty years after the first empirical paper testing children's 
false belief reasoning, research on mindreading is still viewed predom
inantly through the lens of early development. This focus on when such 
abilities first occur has consequences for both theoretical and empirical 
enquiry. Developmental theories tend to emphasise basic structural 
necessities – such as concepts of belief, desire, intention and the like (e. 
g., Carpendale & Lewis, 2004; Doherty & Perner, 2020; Tomasello, 
2018; Wellman, 2014). Empirical studies prioritise paradigms that are 
sensitive to the detection of such concepts (e.g., Scott & Baillargeon, 
2017). Of course, researchers have also examined how mindreading 
develops in ontogeny (e.g. Devine & Lecce, 2021; Gopnik & Meltzoff, 
1997; Hughes, 2011; Tomasello, 2010), phylogeny (e.g., Krupenye & 
Call, 2019; Martin & Santos, 2016), and human history (e.g., Heyes, 
2019; Moore, 2021), how it varies between individuals and groups (e.g., 
Hughes & Devine, 2015a; Lillard, 1998; Osterhaus & Bosacki, 2022; 
Yeung, 2024), and its cognitive (e.g., Apperly, 2010; Ferguson & Brad
ford, 2021) and neural basis (e.g., Gilead & Ochsner, 2021). However, 
the lens of early development means that even this research is 

dominated by questions about the presence, absence or nature of 
mindreading concepts or structures, and by paradigms designed to 
create the most favourable of circumstances for demonstrating such 
abilities. This is critically limiting for both theoretical and empirical 
work. Theoretically, concepts may be necessary for mindreading, but 
they are insufficient because it remains unclear how someone with the 
necessary concepts is ever in a position to use them effectively. Empir
ically, as we shall review below, there is increasing evidence of indi
vidual differences in mindreading that are persistent, robust, specific, 
and consequential, yet we lack theories or tasks that cast light on the 
reasons for this variation. After 40 years we still do not know how people 
ascribe any specific mental state, nor why some people are better at this 
than others. Our contention is that these basic questions are related and 
can only be addressed by rethinking, from the foundations up, ideas 
about what mindreading is and what makes it possible.

In what follows we first introduce our key ideas in outline form. Next, 
we develop the theoretical basis for our contention, beginning from 
foundations, and explore its consequences for how mindreading is 
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conceptualised. In the second part of the paper, we show how our 
approach can address large gaps in current understanding of longitu
dinal stability in mindreading and individual differences across the 
lifespan. Finally we evaluate our new account in relation to existing 
theories.

1. Outline

What does it mean to “be in a position” to use mindreading concepts 
effectively? This is a question that we will tackle in stages, but let us start 
by illustrating the essential problem using by far the most widely- 
adopted paradigm for mindreading: false belief tasks. In one classic 
form of false belief task (Wimmer & Perner, 1983) Maxi places his 
chocolate in the blue cupboard. While he is playing outside his mother 
moves it to the green cupboard. Maxi returns, wanting his chocolate. 
The critical question is where will he look for his chocolate? Most people 
over the age of 4 or 5 years agree that he will look in the blue cupboard, 
because that is where he falsely believes his chocolate is located. But why 
do most people agree? Strictly speaking, Maxi could reasonably think his 
chocolate is elsewhere - he might have prior experience of his mother's 
preference for storing food in the green cupboard, he might have a prior 
agreement with his mother, or he might have unusual beliefs about the 
behaviour of physical objects. It is only the carefully-crafted pragmatic 
constraints of the story (and our sensitivity to those constraints) that 
mean we are in a position to conceive of only one possible correct 
answer. Such false belief tasks are an essential workhorse of empirical 
research on mindreading, but they also obscure the fact that the world is 
not subject to the kinds of pragmatic constraints that govern storytelling 
and does not typically come neatly curated into correct and incorrect 
alternatives for what people think or feel. Outside such tightly con
strained tasks mindreaders must take on much more of the work of 
homing in on plausible mental states. Understanding how we do this is 
an essential and overlooked puzzle about mindreading.

Why are individual differences in mindreading informative for our 
purposes? Again, we will tackle this in stages. But let us first establish the 
intuition that there really is variation in mindreading and explain why 
this might be puzzling. Imagine, for a moment, your social network of 
adult friends, colleagues, and acquaintances. If it is anything like ours 
then you might perceive substantial variation in people's social skills. 
You may also work in an environment that is highly selective for aca
demic ability. If your work environment is anything like ours, then you 
might still perceive substantial variation in social skills. That is to say, 
although general cognitive ability may be relevant for social skills, it is 
clearly not a sufficient explanation for their variation. As we will later 
describe, this conclusion is also borne out by empirical investigations. 
The puzzle is that adults, and indeed children from middle childhood 
onwards, tend to pass tests for key mindreading concepts and related 
emotion concepts (e.g., Pons et al., 2003; Pons et al., 2004; Wellman 
et al., 2011). There are tests of “advanced mindreading” that continue to 
pose varying degrees of challenge but no theory of “advanced mind
reading concepts” that explains what is challenging about these tasks. 
Thus, the origin of individual differences in advanced mindreading is a 
key point of failure for existing concept-focused theories, and a key 
challenge for empirical research is to devise mindreading tasks that do 
justice to the intuition that some people appear better at this kind of 
thing than others.

Our starting point is a pair of questions usually treated separately, 
one foundational and the other empirical: (1) What constitutes suc
cessful mindreading? (2) Why are there persistent, robust, and conse
quential individual differences in mindreading among adult humans 
with no relevant differences in concept possession? Our central 
contention is that the answers to these questions are interdependent. 
Understanding what constitutes successful mindreading is essential to 
explain why some people are better at mindreading than others, why 
individual differences are stable over time, and why they matter for 
broader social functioning. Conversely, the patterns in individual 

differences inform our understanding what successful mindreading 
could be.

Real mindreaders face two problems: the available evidence under
determines the ascriptions they make, and the targets of mindreading 
are only boundedly rational. It follows that successful mindreading 
cannot consist merely in accurately identifying mental states. Instead, 
success also requires making mental-state ascriptions that other people 
would recognize as plausible and appropriate.

How do mindreaders achieve this? Taking inspiration from accounts 
of modal reasoning, we propose that mindreading involves generating a 
restricted set of candidate mental states, then selecting among them. But 
whereas modal reasoners can satisfice using individual heuristics based 
on attributes such as context-free value or frequency, mindreaders rely 
on alignment upon background assumptions, norms and expectations, 
acquired through social interaction. This is asynchronous coordination: 
coordination because successful mindreading depends on interaction for 
alignment with social standards, and asynchronous because past in
teractions and anticipation of future evaluations enable mindreading 
even when alone. Past interactions align mindreaders on which ascrip
tions of mental states come most readily to mind and also on the stan
dards by which to judge better ascriptions. Even when alone, a 
mindreader can generate plausible candidate mental-state ascriptions 
and select from among them ascriptions that others, including the target 
of mindreading, would judge best. In this respect, our view makes 
mindreading performance analogous to tuning in to what counts as 
funny or rude within a group.

If mindreading is asynchronous coordination, we have identified 
sources of variance with the potential to explain individual differences. 
A mindreader's history of social alignment, their flexibility in applying 
interpretative norms, and their capacity to anticipate other group- 
members' ascriptions may all influence how successful they are at 
mindreading. This view leads to reinterpretation and novel predictions 
concerning, longitudinal stability, lifespan variation and measurement.

What follows develops this argument. We start with the foundational 
question about what constitutes successful mindreading.

2. Foundations

Comparison with linguistic communication suggests that under
standing mindreading performance may be as important as under
standing mindreading concepts and rules. While much can be learned 
from the study of words and linguistic rules, multiple additional fields of 
study (for example, in phonetics and pragmatics) have proved necessary 
for addressing how such elements of language are used for successful 
communication. Moreover, the study of children's acquisition of lin
guistic competence (e.g., Bavin & Naigles, 2015) requires theories and 
methods that are distinct from those used to study adults' linguistic 
performance (e.g., Traxler & Gernsbacher, 2011). Likewise, under
standing mindreading performance may require fundamentally new 
ideas. To understand performance, we need an account of successful 
mindreading.

It is commonly supposed that when we mindread, success consists in 
identifying facts about mental states as accurately as possible. Framed 
this way, one starts with an agent whose head is full of beliefs, desires, 
and intentions that interact to cause the agent's behaviour. These mental 
states cannot be observed directly, and so the mindreader's job is to infer 
what they might be from the agent's behaviour. Success is determined by 
identifying as accurately as possible which mental states the agent in 
fact has. To many readers this will seem so obviously true that it does not 
need stating, and this supposition is the foundation for most psycho
logical research on mindreading. But one need not look far for a contrary 
view. Dennett's (1988) “intentional stance” theory is widely cited in 
empirical research on mindreading. Yet in Dennett's framing mental 
states are ascribed as an interpretive gloss over a set of behaviours with 
no commitment to their neurocognitive basis in the head of the target. If 
behaviour is predicted successfully then the mental-state ascriptions are 
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accurate. The sense in which agents “have” mental states is fundamen
tally different in this framing because the facts about mental states are 
determined by whether mindreading succeeds or fails (and not the other 
way around).

While Dennett focussed on successful prediction of behaviour as the 
standard of success for mindreading, others have proposed widening the 
standard to include success in attributing responsibility, making sense of 
behaviours, and modulating behaviours or ‘mindshaping’ (e.g., 
Zawidzki, 2013). In what follows we offer a partial defence of these 
insights and build on them to offer a refinement: in practice, successful 
mindreading requires generating and selecting mental states that can be 
recognised as plausible and appropriate by other people.

This view of successful mindreading can also be supported by start
ing from a theory opposed to Dennett's on which facts about mental 
states do determine whether mindreading is successful, namely David
son's (1973, 1985, 1990) extensively developed account.1 Inspired by 
the success of decision theory, and specifically by the possibility of 
treating decision theory as an elucidation of what preferences are 
(Jeffrey, 1983),2 Davidson pointed to a set of normative requirements 
which specify a structure to which, he claimed, any mindreading target's 
mental states must conform (Davidson, 1980, 7, 12).3 To illustrate, one 
requirement is that the target's beliefs be logically consistent; another is 
that the target and the mindreader agree about which observations 
provide evidential support for which conclusion. Davidson demon
strated that this structure makes it possible, in principle, to discover a 
person's mind through observation and communication.4 Davidson's 
theory also entails a clear view about what makes for better or worse 
mindreading. Just as there are facts about an object's weight or tem
perature, so also there are facts about a person's mental states; and better 
mindreading is more accurately identifying those mental states.5

But is this view true? Davidson's theory was never supposed to be an 
account of how people actually read others' minds (Davidson, 1990),6

but by articulating the requirements-in-principle for accurate identifi
cation of mental states it illuminates some challenges of mindreading in 
practice. As we will see (in the section on Formal Models), these chal
lenges also arise for theories that attempt to describe how people actu
ally read others' minds (e.g., Baker et al., 2017). Attention to the 
challenges will lead us to a different view about what makes for better 
mindreading.

The first challenge is the problem of infinite observations. Davidson's 
theory requires observations of ‘a potential infinity’ of actions to identify 
any mental states at all (Davidson, 1990, 314). In order to ascribe to 
Maxi the belief that the chocolate is in the blue cupboard the mindreader 

would need to observe all the possible consequences of that belief. 
Without doing so it is impossible to exclude the potential infinity of 
variously similar but non-identical beliefs (e.g., that he thinks the 
chocolate is in the blue cupboard every day except Thursdays). By 
contrast, practical mindreading involves not merely finite, but often 
very few observations. How can mindreaders coherently attribute any 
mental states based on few observations? However they do this, it will 
amount to selecting one or another set of background assumptions to fill 
in the missing observations imaginatively. Which background assump
tions should be adopted? There are indefinitely many possible back
ground assumptions which could be used to fill in missing observations. 
We have already illustrated this in the case of Maxi: when asked about 
his actions or beliefs, most people implicitly assume that Maxi shares 
their beliefs about the ways physical objects behave, that he has no 
expectations about his chocolate moving while absent, and so on. These 
implicit assumptions fill in for missing observations. But there are, of 
course, other assumptions people could make which would lead them to 
predict different actions and to attribute different mental states to Maxi. 
And these alternative assumptions would not necessarily be wrong. A 
group of people might rely on different implicit assumptions (e.g., that 
Maxi has expectations that the chocolate has moved), and in many cases 
there would be no logical or rational grounds to criticise them. The most 
we can say is that there is likely to be an advantage in making roughly 
the same background assumptions as other people with whom you might 
seek agreement. Critically, this includes Maxi.

This matters for understanding what skilled mindreading perfor
mance is. Having the right concepts and rules is not sufficient. Practical 
considerations will be needed in selecting background assumptions to 
fill in missing observations. Whether particular background assumptions 
are good may depend on a mindreader's aims: what works well for 
prediction may work less well when the aim is to assign blame or to 
challenge another person's self-understanding. Given the value of 
agreement with others on which mental states a person has, whether 
particular background assumptions are good may also depend on which 
assumptions other mindreaders will make. One consequence is that 
better mindreading is not simply a matter of more accurately identifying 
mental states because in any practical scenario objective criteria for 
accuracy available to mindreaders are not sufficient to determine 
mental-state ascriptions. Another consequence is that better mind
readers may be more flexible in shifting background assumptions be
tween contexts, more willing to consider a wider range of possible 
mental states when confidence in background assumptions is lower, and 
better at aligning background assumptions with others. In short, they 
will be good at generating plausible background assumptions and at 
selecting the most appropriate from among them.

One might attempt to respond to this challenge by suggesting that 
mindreading need not involve infinite observations at all because it can 
be anchored in platitudes (Lewis, 1972). To illustrate, one platitude is 
that being told something entails knowing it. If Maxi is told that his 
chocolate is in the green cupboard, then we might infer that Maxi knows 
his chocolate is in the green cupboard. Such platitudes are surely useful 
in mindreading (Heider, 1958), but we will overestimate their useful
ness if we ignore context. Perhaps the speaker has deceptive motives, or 
is joking, or simply being sarcastic. Perhaps Maxi does not hear or 
correctly process the message. An indefinite range of contextual factors 
can render the platitude incorrect. An appeal to platitudes appears to 
solve the problem of infinite observations only if we ignore the role of 
context in mindreading.

The problem of irrationality is the second challenge in applying 
Davidson's theory in practical mindreading. Similarly to decision theory, 
Davidson's theory applies only on condition that people are ideally 
rational (and, perhaps even less plausibly, mostly truthful). This con
dition requires not just flawless inferences: Maxi's every belief, desire 

1 The theory's development is presented in a series of papers starting with 
Davidson (1973). The most detailed statement is Davidson (1990).

2 Davidson (1990, 297); Davidson (1985).
3 ‘if we are to derive meaning and belief from evidence concerning what 

causes someone to hold sentences true, it can only be … because we stipulate a 
structure.’ (Davidson, 1980, 7)

4 ‘What makes the task [of interpretation] practicable at all is the structure 
that the normative character of thought, desire, speech, and action imposes on 
correct attributions of attitudes to others, and hence on interpretation of their 
speech and explanations of their actions.’ (Davidson, 1990, 325; Davidson, 
1980, 8)

5 There is occasionally confusion on this point because Davidson famously 
allows that there is indeterminacy concerning what someone thinks. Specif
ically, he rejects the view that ‘each belief has a definite object’ (Davidson, 
1974, 154). But indeterminacy is consistent with there being facts about peo
ple's mental states. As Davidson argues, ‘[t]he consequent indeterminacy of 
interpretation is not […] any more significant or troublesome than the fact that 
weight may be measured in grams or in ounces’ (Davidson, 1980, 6).

6 ‘All we should require of a theory of truth for a speaker is that it be such 
that, if an interpreter had explicit propositional knowledge of the theory, he 
would know the truth conditions of utterances of the speaker.’ (Davidson, 1990, 
312)
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and intention must at all times bear in exactly the right way on his ac
tions.7 Failure of this condition would lead to the conclusion that no 
humans, nor any other finite animals, have any mental states at all and 
our bounded rationality implies, of course, that this condition does fail.8

A model of how people attribute mental states must allow that people 
are rational only within limits. Davidson suggested that his theory can 
be saved only by adopting the formal device that it should apply to parts 
of people's minds within which the rationality assumption could hold.9

While other strategies are conceivable (for example, practical mind
readers will simply ignore some of the things people do), any strategy 
involves deciding where exactly to hold on to a rationality assumption. 
To illustrate, if Maxi's preferences fail to exhibit transitivity we might 
select between different possibilities about which are his ‘true’ prefer
ences and which decision reflects a ‘mistake’. This selection cannot, of 
course, be made on the basis of what is rational. What makes for better 
or worse selections will depend on practical considerations like the 
mindreader's culture, as there are likely to be advantages in agreeing 
with others around us on which mental states someone has. This is a 
second reason why we cannot think of better mindreading as simply 
being more accurate in identifying mental states. Because there are 
many ways you could compensate for irrationality, there are many as
criptions of mental states which will all fit the evidence equally well. But 
in practice, people around you are unlikely to recognize you as a 
competent mindreader unless you agree with them about what Maxi's 
mental states are, and the ability to agree with them is what underwrites 
mindreading's utility, even when mindreading alone.

To conclude this section, the problems of infinite observations and 
irrationality complement each other as one concerns a limit on mind
readers (they are finite) and the other a limit on the mindreader's targets 
(they are imperfectly rational). Both problems motivate rejecting the 
otherwise attractively simple idea that better mindreading is merely a 
matter of more accurately identifying mental states.10 Instead, we must 
recognize that, in practice, using mindreading concepts effectively in
volves identifying assumptions that are plausible and selecting those 
that are appropriate in a given context. What makes assumptions plau
sible and appropriate is not something internal to mindreading but is a 
consequence of what seems plausible and appropriate to people, who of 
course include both mindreaders and mindreading targets. In this 
respect, mindreading is not entirely unlike public gift-giving. Success 
requires other people being disposed to recognize that the gift (or 

mental-state ascription) was appropriate. Ultimately, then, an individ
ual is successful at mindreading if they ascribe states, predict behav
iours, assign responsibility, and so on in just the way that would occur if 
they were involved in a joint mindreading activity with others around 
them.

3. Developing the theory

As described in the Outline section, concepts and rules are unlikely to 
be sufficient for mindreading because there may be multiple plausible 
responses even in simple cases. For example, even carefully crafted false 
belief tasks appear to require intuitions, and confidence in them, which 
go well beyond anything established by mental state concepts, general 
principles for their application, and the evidence available in this 
particular situation.

To see the extent of this challenge we need a richer example than 
classic false belief tasks, and so we start by developing the problem of 
mindreading other people's thoughts and feelings through the example 
of gift-giving. Tulip, the head of department, is delighted with the tickets 
to the opera that her staff bought for her 50th birthday. When Bruno, 
Tulip's secretary, was tasked with organising the gift a few ideas had 
sprung to mind, though on reflection some seemed better than others. 
Although Tulip isn't known as an opera buff, it felt like the kind of thing 
she would like, and her partner confirmed that she didn't already have 
tickets. Moreover, it's the kind of thing she would be happy for everyone 
to know that she likes. Bruno was confident Tulip would have liked a 
wine-tasting class even more, but highlighting her liking for alcohol felt 
potentially awkward, especially in an office where some colleagues do 
not drink.

This example illustrates that beneath the surface of the everyday 
activity of gift-giving lies considerable complexity. Success requires 
abductive “best guesses” about potentially appropriate gifts, which take 
account of the characteristics of the recipient and their context. Selec
tion among these possibilities that present themselves involves consid
eration of reasonableness, normativity, and reflexive awareness of 
others, as well as accommodating particular facts (such as whether the 
recipient already has the present). In short, selecting a gift draws upon a 
rich web of information, sources of structure, and constraint, it is 
essentially relational (involving the giver, the receiver, and audience), 
and reaches both forwards and backwards in time to take account of 
relevant history and anticipate future consequences. From everyday 
experience we might add that it is also something that some people seem 
distinctly better at than others.

Our contention is that gift-giving illustrates key challenges inherent 
in many instances of mindreading. In common with longstanding views, 
mindreading involves the generation and selection of candidate 
thoughts or feelings for the target. In contrast with most existing views, 
it suggests that the success of mindreading should be judged by the 
extent to which it accords with “what people would think” is plausible 
and appropriate. It even implies that someone mindreading alone is 
nevertheless attempting to reason from the perspective of a group of 
people, which is a form of collective reasoning (e.g., Bacharach, 2006; 
Chater et al., 2022; Schelling, 1960). In what follows we aim to show 
that these insights motivate a new theory, assimilate a wide range of 
disparate empirical evidence, and generate productive directions for 
new research on how social understanding varies between individuals 
and between groups.

3.1. An analogy with modal thinking

The challenge of generating useful answers from a large and ill- 
defined problem space is by no means limited to mindreading. For 
example, Phillips et al. (2019) addressed the puzzle of “what comes to 
mind” during modal thinking about what is possible, but potentially not 
actual. This raises a widely-recognised set of challenges about identi
fying what is relevant in problem spaces that are very large or only 

7 You cannot say that Maxi's mental states violate the theory's axioms: 
because the theory aims to be an elucidation of what mental states are, if he 
fails to conform to the axioms there is—so the theory—simply no way of 
making sense of the idea that he has mental states at all.

8 Researchers occasionally respond to a related issue in decision theory by 
rejecting the idea that decision theory specifies what preferences and subjective 
expectations are. On such a view, those things exist independently of the theory 
(e.g. Allais, 1979, 548). This amounts to rejecting one application of decision 
theory (namely, that of characterising preferences and the rest) while endorsing 
other applications of it. We agree, of course, that the bounds of rationality are a 
major obstacle to interpreting decision theory as specifying what preferences 
and subjective expectations are. The problem is to provide an alternative to 
decision theory (or to Davidson's theory) which can ensure all researchers have 
a shared understanding of these states. As far as we are aware, this challenge is 
yet to be met.

9 Compare Davidson (2004, 181): ‘if we are going to explain irrationality at 
all, it seems we must assume that the mind can be partitioned into quasi- 
independent structures that interact in ways the Plato Principle [according to 
which there is no internal irrationality] cannot accept or explain.’
10 Of course this brief discussion does not exclude other possible responses to 

the problems. We also acknowledge that there are entirely different views about 
the conceptual foundations of mindreading—for instance, some philosophers 
have held that mental states can be perceived (McNeill, 2012; Smith, 2010), 
which would motivate a different view. What we have shown here is just that 
an influential, extensively developed theory motivates our conclusions about 
what it is to be in a position to use mindreading concepts effectively.
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imprecisely specified (e.g., Fodor, 2001; Sperber & Wilson, 1987). While 
these challenges are sometimes thought to be intractable in principle, 
Phillips et al. (2019) identify ways in which people proceed in practice.

Phillips et al. (2021) note consensus in the literature “that we 
generate the ‘alternative possibilities' fundamental to modal cognition 
by (i) delimiting a task-relevant partition within the vast space of 
conceivable possibilities, (ii) considering a smaller subset of particular 
possibilities within the relevant part of that partition, and then (iii)11

ordering or evaluating them in task-relevant ways to inform our final 
modal judgements” (p1027). For example, faced with the task of iden
tifying something for dinner after a disabling trip to the dentist (e.g., 
Morris et al., 2021), people might (i) form a task-relevant partition of 
“dishes” (ruling out the much larger set of all inedible things, and things 
that are edible but not dishes), (ii) generate a smaller “consideration set” 
of possibilities based upon heuristics including context-free value and 
frequency, (iii) select from the consideration set a dish that avoids ele
ments that are hard or crunchy and therefore unsuitable after a disabling 
trip to the dentist. We believe the challenge of generating and selecting 
possibilities in modal thinking is a model for the challenge of generating 
and selecting mental-state ascriptions in mindreading, but also that 
mindreading requires distinctive solutions to these challenges that are 
enlightening about how mindreading is possible and why it might vary 
between people.

3.2. Mapping the analogy to mindreading

It is often assumed that, for someone with the right concepts and 
rules, mindreading is a matter of inferring from observed behaviour 
what people think, feel and intend, much as you might infer from texture 
and rise what is happening inside a loaf. As noted in Foundations, making 
such inferences in mindreading would require choosing which of 
indefinitely many possible background assumptions to make and 
selecting one among many possible ways of repairing irrationality. The 
range of possible background assumptions and repair strategies there
fore generates a puzzle: How are we so remarkably good at having clear 
intuitions about what someone else is thinking, feeling, or intending, 
with high confidence and in agreement with others? Any adequate ac
count of mindreading must explain how these difficulties are overcome. 
In an analogous way to modal thinking we propose that having such 
intuitions depends on (i) “partitioning” with rule-based constraints, (ii) 
generating a “consideration set” of plausible possibilities by narrowing 
down the possible range of thoughts, feelings, or intentions another is 
having, and (iii) selecting the most appropriate answer from the 
consideration set.

3.2.1. Partitioning
Mindreading affords many opportunities for using rules to partition 

the indefinitely large space of possible mental states. For example, since 
Anna Karenina was both written and set in late 19th century Russia, 
Anna could never have views about such things as global warming or 
smartphones, or anything else that was not known at the time. Equally, 
Steve Jobs' koumpounophobia provides a rule-based limit on the space 
of possible desires that could be ascribed to him. However, while par
titioning in this way clearly reduces the possibilities, as for modal 
reasoning, the space of possible answers will often remain large, leaving 
a major challenge for steps (ii) and (iii), which cannot be addressed 
using rules.

3.2.2. A consideration set of plausible possibilities
Step two in the model of modal reasoning uses heuristics to generate 

a consideration set of plausible possibilities. The heuristic attributes 
include ‘cached’ or context-free value (generate options that have 

generally proven good in the past) and, to a lesser extent, frequency or 
availability (generate options that have frequently arisen or come to 
mind easily). These heuristics are unlikely to be helpful for mindreading 
because they are insensitive to context and reflect only the person's in
dividual interests and experiences. What is needed is some heuristic 
basis on which “what comes to mind” could be conditional on context 
and the collective interests and experiences of people, not individuals.

To address this, we take inspiration from analysis of related chal
lenges that arise when people interact for communicating and acting 
together. An influential suggestion is that interacting people address 
these challenges by aligning their actions, and the mental representa
tions and neural processes that govern them. For example, during a 
discourse, participants make rapid decisions about the linguistic forms 
they are hearing and producing, based on perceptual input that only 
partially constrains choices. Many accounts suggest that participants 
solve this problem through alignment. Over conversational turns, 
discourse participants converge in their phonology, word selection, 
syntax, and meaning representations (e.g., Gallotti & Frith, 2013; 
Pickering & Garrod, 2004). So, although on a given turn a speaker might 
have used many possible linguistic forms to express their meaning, they 
are more likely to repeat ones that have already featured in the 
discourse. These alignments simplify the tasks of communicators, by 
making the same (aligned) representations more available than logically 
possible alternatives.12 Importantly, interactive alignment does not 
entail mindreading, or other inferential processes, but is thought instead 
to depend upon “low-level” priming mechanisms at multiple levels of 
processing (e.g., Pickering & Garrod, 2004).

Such alignments have been studied at timescales from milliseconds 
to minutes, focussing on temporary alignments between participants in a 
discrete interaction that are dispensed with at the end of the interaction. 
These are the wrong properties for our purposes. Firstly, it is unlikely 
that alignment achieved in a single interaction would be sufficient to 
bridge the gap between generic information from scripts and schemas 
and the ascription of highly specific thoughts and feelings. Secondly, 
temporary interactive alignment cannot, by definition, support mind
reading outside interactions, yet such mindreading is commonplace. 
These limitations could be addressed with a relatively modest extension 
of theories of interactive alignment. Research on discourse processing 
finds that comprehension influences different memory systems over 
different timescales, with some effects only operating within the limited 
bounds of short-term memory and others drawing upon and influencing 
long-term memory (e.g., Rayner et al., 2012). It is a small step to suppose 
that alignment, too, develops beyond specific interactions, creating 
longer-term, asynchronous alignment. Such alignment means that in 
situations where collective reasoning is relevant, individuals are primed, 
in a context-sensitive manner, to think similar things in similar ways.

In sum, Morris et al. (2021) suggest that responses “come to mind” 
for modal reasoning according to their frequency and “cached value” 
derived from the reasoner's experience. We suggest that responses “come 
to mind” for mindreading according to their salience derived from the 
mindreader's past interactive alignment. We propose that such asyn
chronous alignment is critical for explaining how people are in a posi
tion to generate plausible candidates for what another person might be 
thinking or feeling.

3.2.3. Selecting an appropriate answer from the consideration set of 
plausible mental states

Models of modal reasoning commonly propose that plausible 
candidate responses are evaluated according to task-specific constraints 
(such as needing to avoid hard or crunchy food) to select a response 
(Phillips et al., 2021). For mindreading the example of gift-buying il
lustrates the considerations that guide the selection of an appropriate 

11 The original text was numbered “ii” but context indicates this must have 
been a typographical error.

12 Analogous alignment phenomena occur in non-verbal interaction and co
ordination (e.g., Bahrami et al., 2010; Sebanz et al., 2006).
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thought or feeling. These include normative rules about what is morally 
and socially appropriate, and whether the ascription seems reasonable 
in light of other things we know about what the person thinks, wants and 
feels, and other aspects of their situation, time, or circumstances. Con
siderations are at least sometimes reflexive, such that what I think 
someone else will want should depend, in part, on their knowing that I 
or others might find out.

Importantly, such consideration of “appropriateness” is essentially 
social. Practically speaking, ascribing a most appropriate possible 
mental state is ascribing one that a group of people (including the 
mindreader and the target of the mental-state ascription) might also 
ascribe, given sufficient time to discuss it. This is why an important 
determiner of mindreading success will be shared criteria of appropri
ateness, shared norms and therefore shared background and experience 
with the targets of mindreading and everyone else involved.

3.3. Conclusion: mindreading is asynchronous coordination (MAC)

Modal reasoning and mindreading are analogous because both 
involve reasoning in problem spaces that are very large or only impre
cisely specified. However, mindreading differs critically from modal 
reasoning because its criteria for success are often social and cannot be 
satisficed with individualistic heuristics such as value-to-self. Mind
reading involves partitioning, generation of plausible candidate 
thoughts and feelings for the mindreading target, and selection of the 
most appropriate from among this set. Mindreading is “asynchronous” 
insofar as the criteria of plausibility and appropriateness depend upon a 
background of experience that exists prior to the current mindreading 
episode. This is true whether the mindreader is a participant or a spec
tator in a current social interaction, or if they are alone in the dark trying 
to imagine why their friend has not called, or whether Tolstoy was 
consistent in his depiction of Karenin's indifference to his wife's mental 
life. Mindreading is nevertheless a form of coordination (e.g., Bachar
ach, 2006; Chater et al., 2022; Schelling, 1960) because the criteria of 
plausibility and appropriateness are essentially joint criteria. These 
criteria are not merely socially learned. In practical mindreading, the 
criteria are the intuitions and principles with which groups of mind
readers will tend to agree, and to which individuals hold themselves in 
order to be considered rational and reasonable Fig. 1

4. Applying the theory to the challenge of understanding 
individual differences in mindreading

Individual differences are central to Mindreading as Asynchronous 
Coordination in two ways. First, patterns in individual differences 
complement the theoretical arguments (see ‘Foundations’) by providing 
empirical motivation for the account. Second, the account aims to 
explain existing findings on individual differences and to generate new 
predictions. In this section we support both points. We review core 
findings from recent research and highlight two important phenomena: 
longitudinal stability, whereby individual differences in mindreading in 
early childhood are stable over time and predict later social abilities; and 
the persistence of individual differences in mindreading across the 
lifespan. In each case we identify a surprising failure of existing theories 
to explain how such individual differences are possible, and we examine 
how the MAC account can help.

4.1. Core methods and phenomena in children

Measurement of individual differences requires mindreading tasks 
on which performance will vary reliably in a given age range. Tasks 
originally devised to test for young children's possession of mindreading 
concepts can often be aggregated into batteries that provide reliable 
measures of individual differences in young children. For example, in
dividual differences in performance on false-belief task batteries are 
psychometrically robust: they are explained by a single latent factor (e. 

g., Hughes et al., 2018), show test-retest reliability (e.g., Hughes et al., 
2000), and exhibit rank-order stability over time (e.g., Devine & Hughes, 
2019). They are consequential in that they predict later social adjust
ment (e.g., Lecce & Devine, 2021). Unsurprisingly, since false belief 
tasks were devised to be sensitive tests of young children's concept 
possession, these tasks also demonstrate ceiling effects beyond age 6. To 
overcome ceiling effects researchers have devised “advanced” mind
reading tasks that involve more subtle or complicated uses of beliefs, 
desires, and intentions. For example, the Strange Stories task (White 
et al., 2009; Happé, 1994) presents children with short stories and the 
Silent Film task (Devine & Hughes, 2013) presents children with short 
film excerpts, and tests their understanding of the depicted social sce
narios that might involve misunderstandings, lies, and double-bluffs. 
The correct answer is an interpretation determined by the researchers' 
own judgement, by the majority view of a reference sample of partici
pants, or some combination of these criteria (Yeung et al., 2023. 
Advanced tasks successfully raise the ceiling for performance and 
measure reliable variance into adolescence (Devine et al., 2023).

Advanced tasks are not only harder. Numerous studies have 
demonstrated clear gains in mindreading performance across middle 
childhood and adolescence (e.g., Devine & Hughes, 2013; Dumontheil 
et al., 2010; Meinhardt-Injac et al., 2020; Osterhaus et al., 2016). These 
gains are difficult to explain in terms of “new mindreading concepts” but 
nonetheless appear specifically social because they are not explained by 
improved performance in language ability or executive function (e.g., 
Devine & Hughes, 2016; Lecce et al., 2017). So even if the rate of 
concept acquisition contributes to explaining earlier developmental 
differences, the gains in middle childhood appear to require a different 
explanation.

Alongside evidence of continued growth in mindreading perfor
mance, there are marked individual differences in performance even 
within narrow age ranges (e.g., Devine et al., 2023). Rank-order stability 
in mindreading performance on a given task challenges the idea that 
individual differences in performance simply capture temporary differ
ences in children's mastery of mental concepts or differences arising 
from task performance factors (e.g., Hughes & Devine, 2015b). Instead, 
measures like the false belief task appear to provide an early marker of 
persistent individual differences in mindreading, measured within a 
narrow window of sensitivity for a given task (Devine, 2021). Moreover, 
individual differences in performance exhibit longitudinal stability over 
time (e.g., Banerjee et al., 2011; Lecce et al., 2024). In a meta-analysis of 
76 longitudinal studies in children, Devine (2021) found moderate-to- 
strong rank-order stability in in ToM across childhood (r = 0.40), on a 
variety of tasks, comparable to the stability of general intelligence in 
early childhood (Tucker-Drob & Briley, 2014). Longitudinal rank-order 
stability in performance across different measures appropriate for 
different ages (i.e. heterotypic stability) suggests that different mind
reading tasks might tap into individual differences in the same under
lying trait at different points in development (e.g., Devine et al., 2016).

Individual differences in mindreading are consequential because 
they are linked with meaningful social outcomes. For example, over- 
and-above language ability, executive function and social motivation, 
individual differences in mindreading in middle childhood and adoles
cence are associated with superior social skills (e.g., Ronchi et al., 2020; 
Devine & Apperly, 2022; Tamnes et al., 2018). Furthermore, in line with 
evidence from early childhood about the influence of social experience 
on young children's mindreading (e.g., Devine & Hughes, 2018), chil
dren in classrooms where teachers frequently use mental state language 
perform better on tests of mindreading than other children (Lecce et al., 
2022).

In summary, there are individual differences in a single latent factor 
for mindreading from early childhood to adolescence that are persistent, 
robust, specific, and consequential. It is important to note that evidence 
of a single latent factor does not imply that mindreading must be a 
unitary process or a single developmental achievement. For example, 
there are good reasons to believe that children's understanding of 
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different mental states and emotions develops gradually (e.g., Wellman 
& Liu, 2004; Wellman et al., 2011; see also Pons et al., 2003), and the 
ability to think about a single mental state occurs earlier than under
standing how mental states behave recursively (e.g., beliefs about be
liefs, Perner & Wimmer, 1985) or interact with one another (e.g., 
belief-based emotions, Pons et al., 2003). What the existence of a sin
gle latent factor implies is that there is nevertheless a common source of 
variance across different tasks involving different mental concepts,13

and across developmental time. It is this stable common variance that 
we seek to explain.

4.2. Explaining longitudinal stability

No existing account can adequately explain evidence that individual 

differences in mindreading are stable over time. Accounts that focus on 
the structures and concepts necessary for mindreading (see Comparison 
With Other Accounts) fail to explain longitudinal stability because 
mindreading concepts and structures are thought to be universally ac
quired by late childhood. If all children acquire the same concepts and 
structures for mindreading then concepts and structures cannot explain 
why mindreading ability continues to vary, or why variance predicts 
later social ability. What is needed is an account on which develop
mental differences in concept possession may diminish with age even 
while stable individual differences persist in the use of those concepts for 
mindreading.

Accounts that focus on differences in processing capacity or social 
motivation have the potential, in principle, to explain why some chil
dren may be faster than others to pass mindreading tasks, and why 
differences in mindreading are persistent over time. However, they are 
insufficient. Variation in earlier mindreading predicts later mindreading 
and social outcomes over and above performance on measures of ex
ecutive function and language ability (e.g., Devine et al., 2016). Like
wise, recent work suggests social motivation only partially accounts for 

Fig. 1. Schematic model of the process of generation and selection of mindreading inferences. (a) Rule-based constraints form a partition of possible mental states 
(blue) from the field of all possible mental states (grey). (b) Plausible candidates are generated by integrating inputs about the target and context with background 
information that has been structured through interactive social experience. Variation in plausibility is represented by the height of the blue bars. (c) The most 
appropriate candidate(s) is selected by integrating inputs about the target and context with considerations of normativity, morality, and reasonableness derived from 
prior social experience. The selected mental state (red bar) may not have been the most plausible at step (b). The selections may become additional inputs to the 
generation process (d), resulting in further cycles of generation and selection. This ultimately leads to an appropriate candidate being selected as the mindreading 
inference (e). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

13 Not all mindreading tasks correlate in this way (Warnell & Redcay, 2019). 
It is typically unclear whether this is because they involve distinctive mind
reading processes, or because they do not measure children's ability reliably. 
Checks on the reliability of measurement are unfortunately uncommon.
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individual differences in mindreading and social ability (Devine & 
Apperly, 2022).

The Mindreading as Asynchronous Coordination (MAC) account 
shows how the effective use of mindreading can continue to vary over 
developmental time, and over and above effects of processing capacity 
and social motivation. This means that it can be a mediator, that con
tinues to be affected by social experience, social motivation, and other 
influences, leading to unique new influences on social ability.

4.3. New predictions

Providing a viable explanation of longitudinal stability yields new 
and distinctive predictions regarding the measurement of early mind
reading abilities. One common practice is to measure early mindreading 
according to a “scale” ranging from early-acquired to later-acquired 
concepts. This accords well with conceptual accounts, and as demon
strated by Wellman and colleagues (e.g., Wellman & Liu, 2004; Wellman 
et al., 2011; see also Pons et al., 2003, for related evidence in relation to 
emotions), scales of this kind not only show an age-related increase in 
the number of concepts present, but also a reliable order of emergence, 
at least within a given culture. A second common practice measures 
individual differences on batteries of different instantiations of the same 
task (most often false belief tasks) within a sensitive age range (e.g., 
Hughes & Devine, 2015a). This accords poorly with conceptual ac
counts, which have no basis for interpreting degrees of performance on 
tasks designed to operationalise the same concept (Apperly, 2012), yet 
as reviewed above, performance on such batteries shows stable and 
meaningful variability. Whereas these two measurement approaches are 
often used interchangeably, we propose that variation on such measures 
should instead be conceptualised on two orthogonal dimensions (see 
Fig. 2). The vertical dimension corresponds to the number of mental 
state concepts that a child appears to understand at a given point in time. 
The horizontal dimension corresponds to the number of contexts 
(operationalised as the number of tasks) in which a child can demon
strate appropriate use of a given concept. To the extent that mindreading 
is a mediator and not merely an enabler of later abilities, a child's score 
on the horizontal dimension should be a better predictor of later 
mindreading and later social ability, compared with their score on the 
vertical dimension. (See Fig. 2.)

The MAC account also yields distinctive new predictions about the 
influence of social experience on mindreading by distinguishing be
tween generation of plausible mental states versus selection of the most 
appropriate from among them. The account suggests that children's 
exposure to rich social and communicative interactions in which they 
become aligned with others will influence their ability to generate 
plausible possibilities when required to imagine what someone else is 
thinking or feeling (c.f. Ensor & Hughes, 2008; Meins et al., 2003). It 
also suggests that children's participation in joint folk psychological 
activities (e.g., negotiating how mental states feature in reason-giving 
explanations about other people and oneself - see Social Construction 
below) will be a particular influence on their ability to select the most 
appropriate mental state from among plausible possibilities.

In summary, the MAC account has the right form to explain longi
tudinal stability, is readily compatible with evidence of social effects on 
mindreading over and above cognitive effects and leads to novel pre
dictions and recommendations for improved methods for future work.

4.4. Core phenomena and methods in adults

Most research on mindreading in adults has adopted an experimental 
approach to address questions about cognitive and neural processes. 
This work has provided evidence for aspects of mindreading that are 
more or less automatic, for distinguishing processing steps involved in 
inferences about mental states, storing such information, and using the 
information to guide responses, for distinct neural substrates involved in 
inferring mental states versus controlling interference between the 

perspectives of self and other, and for memory and executive processes 
supporting these processes (e.g., Apperly, 2010; Frith & Frith, 2012; 
Gilead & Ochsner, 2021; Happé et al., 2017). Importantly, the existence 
of multiple component processes for mindreading does not entail an 
equal number of sources of individual differences. Indeed, in principle it 
is possible that just one of these processes is the limiting step that de
termines the level of individual performance in normal circumstances (e. 
g., Apperly & Wang, 2021), even if things are more complex in practice.

In a recent systematic review Yeung et al., 2023 argued that current 
evidence on mindreading in adults falls short of meeting strong criteria 
for reliable and valid measurement, in contrast to better quality evi
dence from the developmental literature. Across 273 studies that used 
75 different measures of mindreading with adults Yeung et al. found that 
mindreading tasks often failed to correlate with one another. While this 
could reflect distinct variance arising from distinct processes, this 
conclusion was not strongly supported because unreliable measurement 
(e.g. due to ceiling effects, low statistical power, or simply the absence of 
reliability tests) typically provided an alternative explanation.

Nevertheless, a series of adequately powered studies has recently 
demonstrated reliable measurement and reliable relationships between 
several existing and novel measures of mindreading in adult participants 
(e.g., Lee et al., 2025; Pomareda et al., 2024a, 2024b). We proceed on 
the assumption that at least one source of meaningful individual dif
ferences in mindreading persists beyond adolescence, and therefore has 
the potential to explain persistent individual differences in adults' social 
ability.

4.5. Explaining Lifespan individual differences

Since tests of core mindreading concepts are passed during child
hood, adolescents and adults cannot be expected to vary in their 
possession of core concepts. It has been suggested that adolescents and 
adults continue to acquire more subtle or sophisticated mindreading 
concepts, which may not reach a ceiling of sophistication in all adults (e. 
g., Wellman, 2014).14 However, no theory describing advanced mind
reading concepts has yet been articulated (e.g., Osterhaus & Bosacki, 
2022), and it is unclear what new concepts are required for success on 
existing “advanced” mindreading tasks.15 At most such tasks typically 
involve the combination or recursion of core concepts (e.g., an intention 
thwarted by ignorance; beliefs about beliefs), suggesting that they may 
require greater processing capacity but not new concepts(Dziobek et al., 
2006; White et al., 2009). Thus research on advanced mindreading 
points to the same conclusion as our earlier survey of developmental 
research: New mindreading concepts do not seem necessary to explain 

14 The gist of this idea might be understood by an analogy with number 
concepts. The vast majority of adults have concepts of natural number, but 
fewer have concepts of negative numbers or imaginary numbers, and fewer still 
have a deep grasp of number theory.
15 For example, Devine and Hughes (2013) describe an item from the “silent 

films” task as follows: “Harold (the main character) is sitting on the back of a 
van while he fills in a form. The driver, who is unaware of Harold's presence, is 
collecting laundry. The driver, who appears to have difficulty hearing, returns 
to his van, locks the door and drives away. Harold is then trapped in the back of 
the van.” The critical question is: “Why do you think the driver locks Harold in 
the van?”. A correct answer acknowledges the critical role of the driver's 
ignorance: e.g., “Because the driver didn't know Harold was in the van”. Many 
3-year-olds succeed on developmentally sensitive tests of the necessary core 
concepts of understanding knowledge/ignorance (e.g., Wellman & Liu, 2004), 
yet there was significant variance in the success of 8- to 13-year-olds in Devine 
and Hughes' (2013) study. Many participants provided only a partial explana
tion (e.g., in terms of the driver's desire to continue his rounds), or a completely 
incorrect explanation (e.g., ascribing a desire to kidnap Harold). We think it 
unlikely that these participants lacked a concept of knowledge. Instead, we 
suggest that their difficulty was with identifying the most plausible and 
appropriate explanation.
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lifespan individual differences in mindreading, nor are they likely to be 
sufficient.

Evidence from neuropsychology, dual-task interference, and brain 
stimulation suggests that adults' successful mindreading depends upon 
possessing the necessary capacity for working memory and cognitive 
control (e.g., Apperly, 2010; Frith & Frith, 2012; Gilead & Ochsner, 
2021; Happé et al., 2017). However, correlations between mindreading 
performance and tests of working memory and cognitive control are 
typically modest and are observed inconsistently (e.g., Qureshi et al., 
2020; Ryskin et al., 2015), suggesting that these capacities, while 
necessary, are not critically limiting for many adults on many tasks. A 
potential exception is highly recursive mindreading, which plausibly 
makes considerable demands on working memory. However, recent 
evidence suggests that previous work has significantly overestimated 
adults' recursive mindreading capacity (Wilson et al., 2023), meaning 
that it is unlikely to be a major source of individual differences. Overall, 
this limited role for processing capacity in explaining individual 

differences accords with the intuition that general cognitive ability is 
relevant but insufficient to explain variation in social ability.

Finally, it is plausible that variation in social motivation contributes 
to variation in mindreading (e.g., Contreras-Huerta et al., 2020; 
Pomareda et al., 2024a). However, without an account of how mind
reading can vary in adults, there is no way of explaining how it could be 
affected by variation in social motivation.

In sum, the current literature has made little progress beyond the 
unsatisfactory conclusion that adults who score higher on tests of 
mindreading are demonstrating greater mindreading abilities. The MAC 
account addresses this challenge by providing criteria for judging the 
quality of mindreading.

4.6. What counts as a “good” mindreading answer?

According to the MAC account, the mark of good mindreading is 
agreement with others around us, including, but not only, the target of 

Fig. 2. Visualisation of variation in early mindreading on two orthogonal dimensions. The vertical dimension corresponds to the number of concepts currently in a 
child's repertoire (cf. Wellman & Liu, 2004). The horizontal dimension corresponds to flexible exercise of a given concept across different contexts (False belief a-e). 
For clarity the latter is illustrated only for the example of false beliefs, but of course any concept can be tested across multiple contexts, as illustrated by the range of 
tasks that target each concept in the existing literature.

Fig. 3. Example stimuli and illustrative data from Yeung (2024), study 5d. Twenty adult participants per condition judged the response option that best fit the 
picture. Participants were either given no further context, or prime sentence intended to bias them towards response (a) or (b). Data presented here are from a 
“young” adult sample aged 18–25. A further study found that these patterns differed in younger versus older adults (aged 53–60). Whereas younger adults' spon
taneous interpretations were most often consistent with option (a), older adults' interpretations were more often consistent with option (c). A person who was 
sensitive to such variation would be a more capable mindreader.
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mindreading. To a first approximation, an interpretation is treated as 
correct just if it is what a group of people would jointly conclude given 
adequate time to discuss it. Discussion establishes consensus on relevant 
information about the target and their situation, airs potential in
terpretations, and supports the selection of the best interpretation in 
light of moral and normative rules, context, and considerations of 
“reasonableness”. By the end all discussants should acknowledge the 
quality of the agreed-upon interpretation, even if it was not the one they 
would have reached independently. It follows that a good mindreader is 
someone who can simulate the results of such a group process.16 As 
described earlier, the MAC account suggests that such simulation is 
dependent upon prior experience of interactive alignment that equips 
the mindreader with the intuitions to generate a plausible set of candi
date mental states, and the shared norms and principles used to select an 
appropriate mental state from that set.

The first approximation assumes that both the group of mindreaders 
and the mindreading target are drawn from a similar population, so that 
it is possible to establish consensus on what information is relevant, 
what interpretations are plausible, and which is most appropriate. 
However, it is clearly possible that differences in knowledge, judge
ments of relevance, and what is moral, reasonable, or normatively cor
rect, could result in groups with different compositions coming to 
different agreements, or to those agreements being invalid for the target. 
It follows that a mindreader who is flexible enough to simulate the in
terpretations of a range of groups and targets will be more successful 
than one who cannot. With these conclusions it is possible to address the 
challenge of measuring individual differences in mindreading. We will 
use examples of recent studies from our own research to illustrate how 
the MAC account leads to new research questions and approaches.

4.7. Measurement of individual differences across the lifespan: 
mindreading interpretations

4.7.1. Mindreading interpretations are variable
The MAC account predicts that there may sometimes be more than 

one acceptable mindreading interpretation, that acceptability may vary 
by context, and that different groups of people may agree on different 
interpretations. In recent work that begins to address these possibilities 
Yeung (2024) asked an initial group of participants to interpret social 
scenes involving two protagonists (see Fig. 3). Among these participants 
the responses showed both variability and significant convergence on a 
small number of frequent interpretations, but participants seldom 
converged on a single response. Further groups of participants were then 
asked to select from among the spontaneously generated responses of 
the initial participants. As for generation of responses, there were clear 
preferences for some interpretations over others when responses were 
selected. Consistent with classic work showing effects of context on 
interpretation (e.g., Bartlett, 1932; Schank & Abelson, 1977/2013), 
these preferences were influenced by the addition of contextual infor
mation that led one of the responses to make more sense. Preferred in
terpretations were also influenced by whether participants were 
younger or older adults, illustrating that different groups of people can 
have different views about appropriate interpretations.

This study illustrates the starting point of a programme of work 
examining how mindreaders generate interpretations that are plausible 
and select interpretations that are appropriate. Based on Morris et al. 
(2021) the set of “plausible” interpretations can be derived by asking 
participants to report the interpretations that “come to mind” when 
spontaneously generating a response. The MAC account predicts that 

these interpretations will be based upon participants' history of inter
active alignment. For example, the set of answers that come to mind is 
likely to be more similar among participants from a particular culture or 
social group (e.g., age cohort) than between cultures or groups. And 
consistent with Morris et al.'s results for modal reasoning we predict that 
the interpretations that come to mind will not be strongly influenced by 
contextual information about the mindreading target, or the social 
context in which the mindreader found themselves. Also based on 
Morris et al. (2021), the set of “appropriate” interpretations would be 
those that were eventually selected. The MAC account predicts that the 
set of appropriate interpretations will vary between cultures and social 
groups to the extent that thir social criteria for appropriateness vary. 
However, as Morris et al. (2021) found for modal reasoning, the process 
of selection enables flexible incorporation of contextual information. A 
flexible mindreader will take account of what is considered appropriate 
in their current social context.

In sum, the MAC account predicts that mindreading interpretations 
will be variable, that there will be individual differences in generation of 
plausible responses depending upon the group with whom participants 
have experience of interactive alignment, and there will be individual 
differences in people's knowledge of different social groups and cultures, 
and people's ability to use this and other context to guide response 
selection.

4.7.2. Variable interpretations can be captured by measures of mindreading
The task described in Fig. 3 lends itself to investigating the condi

tions under which mindreading interpretations vary, but its loose con
straints on interpretation and the fact that there are, by design, no 
“correct” answers, mean that it may not be a sensitive measure of peo
ple's ability to mindread well. In other ongoing work we have developed 
a new measure that seeks to capture variability in mindreading expla
nations between different people and situations in a task where there are 
correct answers. To do so we collaborated with young adults with 
diverse demographic characteristics to create personally meaningful 
narratives involving social situations that entail mindreading (Lee et al., 
2025). The creators, not the researchers, were allowed authority over 
the correct mindreading interpretation of their narrative. In terms of the 
MAC account, such stimuli have higher face validity than narratives 
created by an individual or homogenous group of researchers, because 
variability in mindreading interpretations is central feature of mind
reading, rather than an unfortunate bug in existing attempts to measure 
it (c.f. Long et al., 2024). This variability appeared consequential. When 
similarity of authors and participants was evaluated in terms of de
mographic characteristics and levels of neurodiversity traits (Apperly 
et al., 2023), participants' success on a given story was influenced by 
their similarity to the author of that story. In a community sample of 
2612 adolescents and adults the 9 narrative test items loaded onto a 
single latent factor, suggesting that performance captured variance in an 
underlying “mindreading” ability (Lee et al., 2025). This factor showed 
reliable and valid measurement characteristics, including fair mea
surement of this mindreading ability for participants of different gen
ders, ethnicities, and socioeconomic statuses. No other measure of 
mindreading in adults has demonstrated these features (Yeung, 2024).

4.7.3. Good mindreaders are flexible
The MAC account holds that good mindreading depends on partici

pants having the flexibility to generate plausible and appropriate 
mindreading inferences for different people and situations indepen
dently of participants' own characteristics. Of course, the above finding 
that participant-target similarity influences mindreading success raises 
the possibility that high performance on a mindreading task depends 
only upon the good fortune of sharing characteristics with the mind
reading targets. Critically, Lee et al. (2025) also found that the best- 
performing mindreaders were the least influenced by similarity. 
Consistent with the MAC account this suggests that a maximally capable 
mindreader is one who can adapt their mindreading interpretations to 

16 The idea that mindreaders might simulate the discussion itself fits with the 
spirit of some neoVygotskian accounts that give internalised dialogue a key role 
in higher mental functions (e.g., Fernyhough, 2008). Our proposal does not 
entail simulation of the discussion, just the ability to simulate the results of such 
a discussion.
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the largest range of different mindreading targets and social contexts.
Lee et al. (2025) examined mindreading among a diversity of par

ticipants and social targets within a single culture, but their approach is 
extensible to mindreading between cultures. For example, researchers 
could co-produce new social narratives and mindreading questions with 
people from a second culture. Participants from each culture would then 
be tested on their ability to mindread within-culture versus cross- 
culture. The MAC account predicts poorer performance for cross- 
cultural mindreading, not because people in different cultures have 
different mental concepts (e.g., Lillard, 1998; Weisman et al., 2021; c.f., 
Harris & Cheng, 2022), but because different criteria of plausibility and 
appropriateness may sometimes be in play when those concepts are used 
in mindreading interpretations. We also predict that some people will be 
better than others at accommodating these differences, and that this is 
likely to be related to a combination of stable traits such as open- 
mindedness and an individual's level of experience with different so
cial contexts and cultures (e.g., Devine et al., 2024; Park et al., 2025).17

The same approach is also extensible to investigating mindreading 
between neurotypical and neurodivergent groups. For example, autism 
is a neurodevelopmental condition with “persistent deficits in social 
communication and social interaction” as one of its defining features 
(American Psychiatric Association, 2013). Such social differences have 
often been thought to stem from a deficit in the cognitive and neural 
processes supporting social cognition (e.g., Fletcher-Watson & Happé, 
2019). In contrast the “double-empathy” account suggests that the 
appearance of a deficit stems from autistic people's social understanding 
being judged by the neurotypical majority. If judged instead by what 
makes sense to other autistic people there might be no deficit (e.g., 
Milton et al., 2022). Lee et al. (2025) provided evidence consistent with 
the double empathy account because the participant-author similarity 
metric that affected the difficulty of different mindreading test included 
similarity with respect to autistic traits. However, a much stronger test 
of this hypothesis with respect to mindreading would coproduce social 
stories and mindreading questions with autistic people.18

4.8. Summary

The MAC account can to explain individual differences and group 
differences in adults' mindreading abilities without requiring that 
different adults have different mental concepts. The MAC account, and 
the work just described, suggests that researchers should think carefully 
about whose interpretations are relevant and valid, who gets to decide 
which interpretations are better, and whether the answers to these 
questions are appropriate for the research question under investigation.

There is no single “correct” approach to these challenges for empir
ical research. Sometimes it will be appropriate to crowd-source opinion 
on the best answers; sometimes authorial intention will be valid; 

sometimes it will be appropriate to ask a mindreading target what they 
are thinking or feeling. Design choices should depend both on theory (i. 
e., the research question) and on empirical considerations (i.e., enabling 
the scoring criteria to capture individual differences). However, the field 
could be transformed if researchers used transparent and hypothesis- 
informed decisions to guide interpretation of existing tasks and crea
tion of new tasks, and robust psychometric evaluation of how well the 
tasks serve their research objectives.

5. Comparison with other accounts

Here we identify crucial points of similarity and contrast with 
existing accounts.

5.1. ToMM-SP

The ToMM-SP account proposes that an innate “Theory of Mind 
Module” generates possible belief contents while a “Selection Processor” 
selects between them (e.g., Leslie et al., 2004). The distinction between 
generation and selection is consistent with the MAC account, and much 
other work on reasoning and decision-making (e.g., Kahneman, 2003; 
Morris et al., 2021). However, Leslie et al.'s account suffers from two 
essential problems that relate to the challenges addressed in the present 
work. First, the ToMM-SP model provides no explanation for how the 
Theory of Mind Module generates possible belief contents. This should 
not be surprising since a modular architecture is often thought incom
patible with the abductive reasoning required for mental-state ascrip
tion (Fodor, 2001). Second, Leslie et al.'s account provides no 
explanation for how the Selection Processor decides which belief to 
inhibit and which to select (e.g., Apperly, 2010; Doherty, 2008). Leslie 
et al. (2004) hint at the challenge when they suggest that “In reaching its 
decisions, [the Selection Processor] accesses a learned database of cir
cumstances relevant to selecting between candidate beliefs”. However, 
because their focus is on the basic structural necessities for mindreading 
they do not consider the challenges in understanding how such a data
base develops or how it supports such decisions. The MAC account holds 
that these challenges are substantial, and of central interest in under
standing how mindreading works in any given instance.

5.2. Development of structures and concepts

Whereas the ToMM-SP account assumes that the fundamental 
structures and concepts for mindreading are innate in a domain-specific 
module, other influential accounts propose that these are acquired 
during early development. For example, Perner and colleagues empha
sise the acquisition of cognitive structures for metarepresentation 
(Perner, 1991) or, more recently, for the abstract representation of 
perspective (Doherty & Perner, 2020). A full account of mindreading 
surely requires some such theory of the cognitive structures involved. 
However, these structures are empty vehicles for mindreading; neces
sary for representing mental states but providing no account of how the 
mindreader ascribes any particular mental state to anyone. In a related 
programme of work, Wellman and Gopnik (e.g., Gopnik & Wellman, 
1992) have led the way in studying children's acquisition of funda
mental mindreading concepts, of perception, knowledge, belief, desire, 
intention and the like (e.g., Gopnik & Meltzoff, 1997; Wellman, 2014). 
On one reading these concepts play an analogous role to the structures 
emphasised by Perner and colleagues, providing the necessary vehicles 
for mindreading though no account of their use. On another reading, 
concepts are intended to specify the rules for the use of mindreading – an 
approach sometimes referred to as “theory-theory” (Gopnik & Meltzoff, 
1997; Gopnik & Wellman, 1992). However, for reasons described above 
they fall far short of achieving that objective and there are principled 
reasons to doubt that they could if they tried. Research on the devel
opment of structures and concepts can complement but cannot substi
tute for the idea that mindreading is asynchronous coordination.

17 This might be thought to imply that unique measures of mindreading are 
needed for every culture or social setting. Thankfully this need not be the case. 
The MAC account does imply that mindreading tasks need to be diversified, but 
that diversity need not be exhaustive of all possible ways in which mindreading 
is used. Instead, what is needed are tasks that are representative of mindreading 
diversity across a range of cultures and settings that are relevant to the research 
question. This would enable the assessment of mindreading flexibility, and a 
good assessment of flexibility would generalise to other cases without having to 
include them exhaustively. We are grateful to an anonymous reviewer for 
encouraging us to clarify this point.
18 Using a similar design Edey et al. (2016) asked autistic and neurotypical 

people to animate simple mindreading narratives based upon interactions be
tween simple 2D objects. Neurotypical participants had more difficulty un
derstanding the mindreading animations of autistic versus neurotypical people, 
with no difference observed among autistic participants. Importantly, however, 
this effect was attributed to effects of the distinctive motor characteristics of 
autistic animators, not to distinctive mindreading interpretations by autistic 
people.
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5.3. Mindreading as simulation

Simulation accounts hold that, rather than using rules, mindreaders 
use their own mind as a model to simulate the functional processes of the 
target's mind (e.g., Goldman, 2006; Harris, 1992). “Relevant similarity” 
in biology and experience ensures that any one brain may serve as the 
basis for simulating any other, given “relevantly similar” starting states. 
It has been suggested that by avoiding reliance on exhaustive rules for 
mindreading simulation accounts might avoid problems of intractable 
processing (Heal, 1996). However, as discussed in Foundations, deciding 
what information is relevant for a given mindreading judgement is itself 
a deeply challenging problem, and it is one that simulation accounts 
leave unresolved.

Simulation accounts share with the MAC account a concern that rule- 
based processing cannot provide tractable solutions for mindreading. 
However, they differ in how to satisfy this concern. Whereas simulation 
requires biological and psychological similarity between individuals, 
the MAC account requires a shared history of social alignment. We need 
not be similar, only coordinated. Of course, simulation may nevertheless 
be a useful asynchronous strategy when a problem is sufficiently cir
cumscribed that relevant similarity can be determined with confi
dence.19 But the MAC account proposes an explanatory shift from seeing 
the proximal goal of mindreading as the matching of states and pro
cesses between two individuals, to seeing it as the achievement of as
criptions that would be widely accepted in a group.

5.4. Scripts, schemas and intuitive models

Representations of events, situations, and people are organised into 
scripts, schemas, and stereotypes (e.g., Cantor et al., 1982; Fiske & 
Taylor, 1984; Gilbert, 1998; Schank & Abelson, 1977/2013). These 
ensure that people in a restaurant (to pick a famous example) will share 
certain expectations about seating, ordering, eating etc., enabling co- 
ordination between waiters, sommeliers, and diners. Likewise, there is 
evidence that people have an intuitive model of the structure of per
sonality traits (a “mindspace”), the accuracy of which is related to their 
success on advanced mindreading tasks (e.g., Conway et al., 2019; Long 
et al., 2022). Such knowledge structures offer schematic, generalizable 
information about a situation, event, or person that surely helps with 
forming a consideration set of plausible possibilities for what someone is 
thinking. However, this utility is problematic because over-reliance on 
generic information is likely to be a source of systematic bias in mind
reading (Spaulding, 2018), as for many other social judgements (e.g., 
Fiske, 1993). This utility is also limited because scripts, schemas, ste
reotypes, and other intuitive models are insufficient to explain how we 
go beyond generic information to make flexible, fine-grained, ad-hoc 
inferences in a particular instance.

5.5. Mindreading accuracy

The challenge of mindreading has often been framed in terms of the 
“unobservability” of mental states that are presumed to exist in the head 
of the target of mindreading (e.g., Goldman, 2006; Gopnik & Wellman, 
1992; Johnson, 2000; Leslie, 1987; Whiten, 1996). This has motivated 
attempts to access the “ground truth” of what mindreading targets think 
and feel by asking them to report on these mental states, and it motivates 
the idea that the objective of mindreading is accurate identification of 

those unobservable mental states (e.g., Long et al., 2022; Long et al., 
2024). These views face challenges both in theory and in practice.

Regarding theory, the idea that people have privileged and accurate 
access to their own thoughts has a long and contentious history (Bar-On, 
2004; Boghossian, 1989; Dretske, 1994; Locke, 1975; McGeer, 1996; 
Moran, 2001; Russell, 1917; Shoemaker, 1994; Stich, 1983). It may even 
be that such self-reports entail the application of interpretive mind
reading to oneself (e.g., Carruthers, 2011). Therefore, it is far from 
obvious that self-reported mental states are a source of ground-truth 
against which the accuracy of mindreading can be evaluated. Howev
er, even if they were, accounts of mental-state ascription suggest that 
accurate identification of these states by mindreaders is not practically 
possible, and so cannot be a criterion for mindreading success (see 
Foundations).

In practice, a long tradition of research on “empathic accuracy” has 
assessed mindreaders' accuracy against targets' self-reports (e.g., Ickes, 
1993; Ickes et al., 1986; Marangoni et al., 1995). However, this work 
finds only limited evidence for stable individual differences in empathic 
accuracy (Ickes et al., 2000). Accurate judgement of emotional valence 
depends upon the target themselves demonstrating high emotional ex
pressivity (Zaki et al., 2008), and performance is often better-explained 
via relational factors such as whether (and how well) the target and 
perceiver are known to each other, rather than the mindreading abilities 
of participants (e.g., Zaki et al., 2009).

As discussed earlier, gaining self-reports from social targets may be a 
pragmatically useful strategy for generating mindreading stimuli, and it 
is an empirical question whether existing tasks that have used this 
strategy measure valid variance in mindreading ability. The critical 
claim of the MAC account is that the utility of such tasks does not depend 
on the assumption that all individuals have privileged, direct access to 
their own mental states, but only on the assumption that particular 
targets are well-placed to give accounts of their own thoughts and 
feelings that would be socially recognised as reasonable and 
appropriate.

5.6. Mindshaping

Zawidzki (2013) claims that the success of human communication 
and coordination is founded in the interlocking products of social 
experience. Social experience shapes people's minds in ways that make 
them mutually interpretable and entitles individuals to reasonable ex
pectations about others while also making them subject to the same 
reasonable expectations themselves. While Zawidzki's (2013) objectives 
are not limited to theorising about mindreading20 there is a clear rela
tionship with the present account. Alignment is a two-way process, and 
so our proposal that successful mindreading depends on asynchronous 
alignment implies that the criteria for successful mindreading serve a 
regulatory as well as a descriptive function, providing criteria to which 
the target of mindreading should be holding themselves. Consistent with 
Zawidzki (2013), according to the MAC account we not only mindread 
others but also expect everyone (including ourselves) to be held 
accountable to mindreading interpretations of their own thoughts, 
feelings, and behaviour. This shared expectation provides further 
foundation for the effectiveness of socially agreed interpretive 
principles.

5.7. Formal models of mindreading

There have been recent advances in modelling mindreading using 
formal methods (e.g., Veissière et al., 2020). For example, Bayesian 
models conceptualise intuitive understanding of behaviour as a “naive 
utility calculus” according to which people act rationally to maximise 

19 A classic illustration is grammaticality judgements (e.g., Harris, 1992). It 
will often be clear that two people are relevantly similar insofar as they are both 
competent speakers of English. In this case, one person can easily gauge an
other's thoughts about the grammaticality of a sentence by using their own 
mind to simulate the process of judging grammaticality on the confident 
assumption that the other person has relevantly similar processes. The problem 
is that this assumption does not extend beyond highly circumscribed domains.

20 Indeed, one of his objectives is to argue that mindreading is of secondary 
importance to mindshaping in explaining human social abilities.
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their expected rewards (e.g., Baker et al., 2017; Jara-Ettinger et al., 
2016). Within a simple simulated world, such models can predict action 
given an agent's desires and beliefs and infer the most likely beliefs and 
desires from observation of behaviour. They yield results that accord 
impressively well with the judgements of children and adults. However, 
success for “Bayesian ToM” models has only been demonstrated for 
simple scenarios that maintain tractable reasoning by creating a highly 
constrained toy world of possible beliefs and desires, and as noted by 
Stuhlmüller and Goodman (2014) “At the algorithmic level, it seems likely 
that exact inference will not scale to models with realistic state spaces.” Put 
another way, the problems of infinite observations and rationality raised 
in Foundations also arise for such formal models.

Formal models offer exciting prospects for future advances by spec
ifying general reasoning principles over mindreading concepts. Stuhl
muller and Goodman go on to suggest that there is an outstanding 
question of understanding how humans cope with situations that cannot 
be modelled with an exact inference algorithm. We believe this is 
directly aligned with the MAC account's objective of understanding how 
humans make mindreading inferences that are plausible and appropriate 
without artificial constraints on the state space of possible mental states. 
An exciting question is whether statistically-driven processing in deep 
neural networks (e.g., Mahowald et al., 2024) could support the gen
eration of plausible possibilities, while formal processes support the 
selection of the most appropriate for current purposes.

5.8. Mindreading is 3rd person and spectatorial

An influential critique proposes that social abilities essentially 
involve interaction with others (e.g., Redcay & Schilbach, 2019; Schil
bach et al., 2013). This view paints mindreading as non-interactive, 
“third-person”, and “spectatorial”, and therefore a mischaracterisation 
of our social abilities. Our perspective is less polarised. We take it as a 
given that many social abilities do not require mindreading. Equally, 
mindreading is something that people do, it serves valuable functions, 
and stands in need of explanation. Moreover, while mindreading surely 
occurs during interactions it just as surely occurs outside of them. 
Therefore, an account of mindreading cannot depend upon the 
involvement of the mindreader in a current interaction with another 
person. There is potential for rapprochement, however, because the 
account developed here does suggest that mindreading is essentially a 
joint activity, albeit one where the “joint” aspects are often asynchro
nous because they are the products of past interactions and anticipate 
future social evaluation.

5.9. Social construction

The MAC account has clear affinities with a variety of claims about 
the social construction of mindreading. It is also informative to identify 
points of divergence. A social constructivist perspective is prominent in 
developmental research (e.g., Carpendale & Lewis, 2004; Fernyhough, 
2008; Meins, 2013; Nelson, 1998; Tomasello, 2018), inspired by theo
retical ideas from Vygotsky (1997) and Mead (1934), and drawing upon 
evidence that early mindreading is influenced by social experience with 
parents and siblings (e.g., Devine & Hughes, 2018), and communicative 
and pragmatic aspects of language (e.g., Astington & Baird, 2005). These 
approaches have emphasised the social construction of basic mind
reading concepts in contrast to nativist accounts (e.g., Leslie et al., 2004) 
or constructivist accounts that emphasise individual discovery and 
theory-building (e.g., Gopnik & Meltzoff, 1997; Wellman, 2014). How
ever, our account is agnostic on this question about early development: 
mindreading concepts could be innate, individually or socially con
structed. There remains the question of how people put these abilities to 
practical use, and this is the focus of our account. While this has not 
typically been a focus of social constructivist accounts of early devel
opment, they might naturally be extended for this purpose.

Researchers from a range of disciplines have suggested that 

mindreading might be influenced or even constituted by “narrative 
practice” that is essentially socio-cultural in nature (e.g., Bruner, 1990; 
Hutto, 2012; Nelson, 1998) and might be affected by experience with 
reading character-rich fiction (Zunshine, 2006). Narratives are rich 
forms, conveying information about people and situations in ways 
analogous to scripts and schemas, and like mindreading, storytelling 
involves turning a potentially infinite space of possibilities into a finite 
one. In broad terms it is plausible that narrative experience contributes 
to mindreading, and that good storytellers are also good mindreaders. A 
more specific claim is that folk psychological narratives “…make 
explicit mention of how mental states ….. figure in the lives, history, and 
larger projects of their owners” (Hutto, 2009, p11), and that experience 
with such narratives provides the crucial training for understanding how 
mental states work together in predictions, explanations, and justifica
tions of words and deeds. It is possible, then, that narrative communi
cation may be a critical forum for learning the soft constraints on how 
mindreading is used to make sense of oneself and others, and to test one's 
own application of those constraints is aligned with that of the critical 
arbiters: other people.

Finally, we should be clear that the MAC account concerns mind
reading performance, not metaphysics. Our claim is only that social 
agreement is the practical standard of better mindreading. Strictly 
speaking, this claim is consistent with any number of views about what 
makes mental-state ascriptions true. Nevertheless, for those tempted in 
this direction the MAC account naturally accommodates the idea that 
the ultimate standard of correctness in mindreading is social.

5.10. “Two-systems” accounts

Two of us (Apperly & Butterfill, 2009; Butterfill & Apperly, 2013) 
have argued that mindreading might be achieved via two types of pro
cess that make complementary trade-offs between flexibility and effi
ciency, in common with longstanding proposals in many other areas of 
cognition. The account developed here is wholly independent of the 
success or otherwise of a two-systems approach to mindreading.

The MAC account and two-systems account share some motivating 
concerns. Part of the motivation for a two-systems account is that pro
cessing “belief-like states” that are simpler than beliefs provides a way of 
avoiding the potentially intractable processing described earlier, if only 
for the limited range of cases where belief-like states will suffice. 
However, our two-systems account has not fully addressed the challenge 
of explaining how people manage to ascribe full-blown beliefs. To that 
extent the present proposals could be viewed as addressing a significant 
omission in the two-systems account. Importantly, however, this is also 
a significant omission from every alternative theory, meaning that the 
present critique and proposals are relevant irrespective of one's prefer
ence among current theories of mindreading.

5.11. Conclusion

The MAC account builds upon a rich history of existing theory by 
philosophers and psychologists. Critically, it has distinctive features that 
mean it is better-able to address the pair of questions with which we 
began: What constitutes successful mindreading?; and why are there 
persistent, robust and consequential individual differences among adult 
humans?

6. General summary and conclusion

Research on mindreading has failed to address fundamental ques
tions about how we ascribe thoughts and feelings to other people, and 
why some people seem to be better at this than others. The MAC account 
addresses these failures by rethinking what mindreading is and what 
makes it possible.

We began by challenging the widespread assumption that successful 
mindreading consists of identifying facts about mental states as 
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accurately as possible. While a target's mental state can be identified 
accurately in principle (Davidson, 1973, 1990), accurate identification 
of mental states is unachievable in practice. Instead, the art of competent 
mindreading involves generating plausible assumptions and selecting 
the most appropriate for a given context. What is most appropriate will 
depend, among other things, on which assumptions others around you 
would select. A successful mindreader is one who generates and selects 
those assumptions as if they were making their decisions as part of a 
group of peers.

How are individuals able to simulate the conclusions of hypothetical 
group decision-making? In short, because they are socialised. A history 
of interactive alignment leads members of a population to have similar 
intuitions about what others might plausibly be thinking or feeling in a 
particular situation, and to recognize similar principles of normativity, 
appropriateness, and reasonableness. To the extent that this is true, 
mindreading is an ongoing but asynchronous process of coordination.

The picture that emerges is one that still features mindreading con
cepts and structures as necessary elements that enable mindreading in- 
principle. But the practice of mindreading requires the significant ad
ditions that we have described here. Besides giving conceptual research 
on mindreading foundations that can bear its weight, we have shown 
that our proposals have the capacity to explain extensive empirical 
phenomena that are currently puzzling and provide a framework for 
new empirical approaches to studying mindreading beyond the early 
developmental period that has been the dominant focus for the past 40 
years.
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