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Abstract
How canwe solve the paradox of false-belief understanding: if infants pass the implicit false
belief task (FBT) by nonverbal behavioural responses why do they nonetheless typically fail
the explicit FBT till they are 4 years old? Starting with the divide between situational and
cognitive accounts of the development of false-belief understanding, we argue that we need
to consider both situational and internal cognitive factors together and describe their
interaction to adequately explain the development of children’s Theory of Mind (ToM)
ability. We then argue that a further challenge is raised for existing accounts by helping
behaviour versions of the FBT. We argue that the common two-stage accounts are inade-
quate: we need to allow for three central stages in a continuous development. Furthermore,
drawing on Perner et al.’s (Cognition 145: 77–88, 2015) and Perner and Leahy’s (Review of
Philosophy and Psychology 7 (2): 491–508, 2016) recent mental files account, we provide a
new account of the development of these three stages of ToM ability by describing the
changes of the structure and organisation of mental files including the systematic triggering
role of types of situations. Thereby we aim to establish a situational mental file (SMF)
account as a new and adequate solution to the paradox of false-belief understanding.

Keywords False belief task . Paradox of false belief understanding .Mental files . Implicit
false belief task . Helping behaviour

1 The Paradox of the False Belief Task

In the last decades the False Belief Task (FBT) has occupied a central position in the
investigation of social understanding. It has become a litmus test in research into
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children’s Theory-of-Mind (ToM) ability, i.e. the ability to attribute beliefs to others and
predict their actions accordingly.1 The explicit FBT, which requires responding to a
direct question with a verbal response to the task, has traditionally been considered as a
reliable indicator that children acquire an understanding of false belief at around 4 years
of age: in the original ‘unexpected location’ version of the task used by Wimmer and
Perner (1983) children see a doll, Maxi, place her chocolate into a blue cupboard. Maxi
then leaves and while she is gone her mother moves the chocolate from the blue
cupboard to a green box. Maxi returns and the child is asked “Where will Maxi look for
the chocolate?” Children typically only pass this task at the age of 4 (Baron-Cohen
et al. 1985; Wimmer and Perner 1983). To give the correct answer, namely that Maxi
will search in the blue cupboard, presupposes that the child can distinguish her own
knowledge (i.e. that the chocolate is in the green box) from Maxi’s false belief. This
change in children’s performance at age 4 was replicated across a variety of paradigms
including the ‘unexpected identity’ test (Moses and Flavell 1990; Perner et al. 1987;
Wellman 1990) or the ‘unexpected contents’ (Gopnik and Astington 1988) test. Thus,
many researchers concluded that false belief understanding does not emerge until
4 years of age (Flavell 2004; Sodian 2005; see Wellman 2002 and Wellman et al.
2001 for a review). This picture was challenged when the implicit FBT task, requiring
only non-linguistic responses, entered the scene.2 The implicit FBT, first carried out by
Clements and Perner (1994), became established with the influential study from Onishi
and Baillargeon (2005) which provided evidence that 15 month old infants already had
some sensitivity for other people’s (false) beliefs. Since then three main types of
implicit FBT have been employed (which we illustrate using the example of the Maxi
unexpected location FBT): 1. violation of expectation FBT (where does Maxi look
longer?), 2. anticipatory looking FBT (where does Maxi look first?), 3. helping
behaviour FBT (how does the child help Maxi, does it account for his false belief?).

Concerns have recently been raised about the replicability of implicit FBTs
(Dörrenberg et al. 2018; Kammermeier and Paulus 2018; Kulke and Rakoczy 2018;
Kulke et al. 2017, 2018). Nonetheless, there are also responses to these challenges
(Baillargeon et al. 2018; Roby and Scott 2018; Rubio-Fernández 2018). In addition,
there is also evidence of implicit false belief understanding in animals using the
anticipatory looking (Kano et al. 2017) as well as the helping behaviour paradigm
(Buttelmann et al. 2017). This indicates that despite the difficulty in replicating some of
the exact results with infants it seems that we do not entirely lose the phenomenon as
we also find it in non-verbal animals. More research to clarify this issue is needed, but
for the purposes of this paper we will take for granted that while some versions of the

1 The term ‘Theory of Mind’ is also sometimes used in a wider sense to denote the ability to attribute mental
states to oneself and others and not merely beliefs. In this paper, however, we will exclusively be concerned
with beliefs. Furthermore, attribution should not be understood too cognitively as being tied to language.
Furthermore we do not distinguish between belief-like states and beliefs for the core part of the article. At the
end we outline that beliefs are only implemented when a certain structure of mental files is realised (or can be
realised by the cognitive system), namely bi-directional linking. But it is not the function of the paper to work
out the borderline between beliefs and belief-like states.
2 There have been different characterisations of the difference between implicit and explicit FBTs. Following
De Bruin and Newen (2012) we have characterised the difference in terms of the child’s response. A different
possible way of drawing the distinction is in terms of whether there is a direct test question. Although these
differ, both characterisations draw the distinction in the same place for most of the existing FBTs in the
literature.
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FBT might be considered ‘fragile paradigms’ (Rubio-Fernández 2018) the key phe-
nomena can nonetheless be assumed. Given that we take seriously the evidence that
children pass different versions of the implicit FBT much earlier than 4 years of age
(overview see De Bruin and Newen 2014, 301), we are faced with what might be
considered the developmental ‘paradox’ of false belief understanding (De Bruin and
Newen 2012): if infants pass the implicit FBT with nonverbal behavioural responses
like looking or helping behaviour why do they nonetheless typically fail to give the
correct verbal response in the explicit FBT till they are 4 years old?

The challenge, therefore, is how a proposed theory can describe the complex
developmental changes from the ability to pass different versions of implicit FBT
(starting with early violation of expectation FBT at 15 months, Onishi and Baillargeon
2005) to the ability to pass the explicit FBT (4 years, Wellman et al. 2001). In this paper
we will begin by providing an overview of the previously proposed solutions and
emphasise the need for an account which considers both the role of internal cognitive
development as well as situational influences and their interaction. We then highlight
the demand to integrate the helping behaviour FBT (Buttelmann et al. 2009, 2015;
18 months) as a distinct stage in an account of these developmental changes. Having
outlined these desiderata we make use of mental files as a useful tool for thinking about
cognitive development (Perner et al. 2015) and suggest the Situational Mental File
(SMF) account as a new and adequate answer to these challenges. In doing so we leave
aside the closely related questions of when concept of belief emerges and whether it is
the same concept of belief which underlies implicit and explicit false belief under-
standing (Apperly and Butterfill 2009; Rakoczy 2012). We will only touch upon these
issues in the conclusion of the paper.

1.1 Cognitive and Situational Accounts of False Belief Understanding

How can we solve the paradox? In the literature we find two prominent opposing
views. On the one hand, ‘nativists’ argue for an early ToM-ability based on an inborn
module (or module-like structure) which allows infants to pass the implicit FBT (e.g.
Baron-Cohen 1995; Baillargeon et al. 20103; Carruthers 2013, 2016; Helming et al.
2016; Leslie et al. 2004; Westra 2016). Broadly, this is the view that infants have an
early understanding of other people’s beliefs which allows them to pass the implicit
FBT. The challenge for these views, therefore, lies in explaining why children none-
theless fail the explicit FBT. On the other hand, ‘empiricists’ argue that ToM-ability is
not based on an inborn module but is based on later developing abilities and it is this
development which is responsible for the shift in performance on the explicit FBT at
four years old (Apperly and Butterfill 20094; De Bruin and Newen 2012; Gopnik 1993;
Gopnik and Wellman 1992, 2012; Heyes 2014, 2018; Perner 1991; Perner and

3 Strictly speaking, Baillargeon does not argue that ToM is innate, but rather holds a two systems account
which is, however, fully developed already by the time infants pass the implicit FBT. Therefore, as Baillargeon
does not assume a change in false belief understanding underlying the development we have classed her
amongst the nativists.
4 Apperly and Butterfill’s two systems account might also be thought to hold an intermediate position between
empiricism and nativism and laid out here. We have nonetheless classed them as empiricists as they too argue
for a cognitive development in terms of children’s understanding of belief itself underlying the shift in
performance at 4 years of age.
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Ruffman 2005; Perner et al. 2015; Perner and Leahy 2016; Wellman 2014). The
challenge for these views then lies in explaining why much younger infants are
nonetheless able to pass the implicit FBT.

There is a further important distinction, however, which cuts across the debate
between ‘nativists’ and ‘empiricists’, namely between situational and cognitive factors.
That is to say between those who explain the development from success in the implicit
FBT to success in the explicit FBT primarily by an intense development in the cognitive
organisation (cognitive accounts) and those who argue that this difference in perfor-
mance is primarily a product of situational factors pertaining to the various tasks (e.g.
whether the child’s focus on the other person is maintained or interrupted (Rubio-
Fernández and Geurts 2013) or how many seekers there are (Lewis et al. 2012) -
situational accounts). These situational accounts presuppose minimal cognitive condi-
tions of adequate working memory and/or linguistic understanding as a background
condition. This makes clear that the dialectic here is different to that in the debate
between nativists and empiricists in that cognitive and situational accounts are not
mutually exclusive. Rather they differ in their focus, focusing more on situational or
internal cognitive factors respectively. There are both empiricist and nativist variants of
cognitive and situational accounts. For an overview of these distinctions in the litera-
ture, see Table 1.

The traditional view amongst the nativists is that infants have an innate ToMmodule
which enables early belief understanding, and the reason why children do not pass the
explicit FBT till the age of 4 lies in the executive function and working memory
demands the task places on the child (Baron-Cohen 1995; Baillargeon et al. 2010;
Carruthers 2013, 2016; Leslie 1987; Leslie et al. 2004). That is to say they argue that it
is a development in general cognitive skills which underlies the developmental shift in
performance at 4 years of age. Recently, however, there has been a move towards
integrating the role of situational factors within a nativist framework in the form of
‘pragmatic accounts’. These accounts form a subset of situational accounts which
restrict the influence of situational factor to the understanding of the explicit question.
In more detail, this is the view that although children have an early false belief
understanding, there are additional external contextual factors in the specific setup of
the explicit FBTwhich lead children to systematically misinterpret the explicit question
posed and thereby prevents early success in the explicit FBT.

We find a similar distinction within the empiricist camp. As we saw above, the
defining feature of the empiricists is the view that there is a development in children’s
understanding of beliefs, usually in terms of a developing concept of belief (Apperly
and Butterfill 2009; Perner and Ruffman 2005; Gopnik and Wellman 1992). Most
accounts are purely cached in terms of an internal cognitive development or reorgani-
zation which leads to a full-blown representation of beliefs (e.g. Perner 1991; Perner
et al. 2015; Perner and Leahy 2016; Apperly and Butterfill 2009; Perner and Ruffman
2005; De Bruin and Newen 2012). There are, however, also accounts such as Heyes’
(2014, 2018) which consider the role of situational factors in development. Similarly,
Gopnik is committed to the idea that children’s ToM develops in the form of theory
revision as a consequence of the evidence encountered. Therefore, it can be argued that
there is also consideration of situational components in Gopnik’s account (Gopnik
1993, see also Gopnik and Wellman 1992) given the role of experience on cognitive
development in the form of theory revision.
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For the purposes of this paper, we want to remain neutral concerning the nativist/
empiricist debate.5 Although we will be making use of the mental files framework from
Perner et al. (2015) and Perner and Leahy (2016) who do not advocate a nativist
position, it is not clear whether the development of the ability to link mental files has to
be a domain specific development in terms of a specifically developing understanding
of belief, or whether this is also something which can be cashed out in terms of the
development of domain general processes (e.g. working memory, executive function,
or even a ‘decoupling mechanism’ as advocated by Leslie 1987). Instead, we want to
focus on the distinction between cognitive and situational factors which, as we have
argued, runs orthogonal to the nativist/empiricist divide. Concerning this debate will
argue that both factors – cognitive and situational - play a crucial role, i.e. we need to
account for a change in the internal cognitive organisation as well as of the triggering
and supporting role of specific situational features and their interaction to adequately
describe the development of the false-belief understanding. Only accounting cognitive
and situational aspects might appear trivial. If pressed most accounts detailed above
would accept a claim like this. Some even do so explicitly (e.g. Helming et al. 2016;
Westra 2016). These accounts, however, still have a focus on one factor and fail to
adequately integrate the dominant factor with the other factor. The critical element of
our account, therefore, is that we not only argue that both cognitive and situational
factors play a role in development, but that we illustrate which aspects are relevant and
clarify how they interrelate. It is this which has not been done in the literature. In this
regard, our account may be thought to be similar to that of Gopnik, who also considers
a combination of cognitive and situational factors. As we will make clear in the next
section, however, we will be making use of the mental files framework in order to put
forward a more detailed alternative to Gopnik’s account of theory revision, which is
also not subject to the strong Theory Theory commitments.

1.2 The Relevance of Situational Factors; Limits and the New Direction

There has been increased interest in the role of situational factors on development over
the past years, in particular in the form of ‘pragmatic accounts’ (Helming et al. 2016;
Westra 2016; Westra and Carruthers 2017). This is partly due to the open challenge to
provide an explanation of the paradox of false belief that does justice to the competence
displayed by children across a variety of implicit FBTs. Westra (2016), for example, has
recently put forward the idea that children’s failure in the explicit FBT is due to
misunderstanding the question they are being asked (see also Westra and Carruthers
2017): As belief talk is infrequent, children systematically misinterpret the question as
being about where the chocolate actually is as opposed to the other’s belief. Providing
support for these types of accounts, there has been increasing evidence that situational
factors such as the way in which the question is posed to children in the explicit FBT
have an influence on children’s performance (Hansen 2010; Rubio-Fernández and
Geurts 2013. We will be considering this evidence in more detail below, see section
4.1). The idea that children may fail the FBT because they are systematically confused
by the question they are being asked is not a new one (see for example Siegal and

5 This is one of the reasons why we consider the role of situational factors more broadly, rather than limiting
ourselves to the pragmatic effect of situational factors changing children’s interpretation of the question.
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Beattie 1991). But, while we agree that situational factors do play a role in the change
in children’s ToM performance, we do not think that this can give a full account of their
development. Firstly, there are by now many variations of the explicit FBT in which the
questions posed range widely from questions concerning behaviour (e.g. “where will
Maxi look for her chocolate”) to questions explicitly about the other person’s beliefs
(e.g. “where does Maxi believe the chocolate is?”). This, however, has only a limited
effect on children’s performance (Psouni et al. 2018; Wellman et al. 2001). Secondly, in
those studies where changing the question posed did have an effect (Hansen 2010;
Rubio-Fernández and Geurts 2013), this effect was primarily achieved in 3 years olds,
that is to say in children who were on the cusp of being able to pass the explicit FBT
already. This seems to indicate that while situational factors such as the type of question
being posed can have an effect, this is limited to children who are quite close to passing
the explicit FBT already. In other words, performance can be somewhat improved due
to situational factors, but this cannot provide a full explanation of the paradox of the
FBT. Lastly, 3 year old children who still fail normal versions of the FBT are already
pretty well linguistically developed and use belief terms in conversation (Bartsch and
Wellman 1995). This makes it implausible to argue that children fail the explicit FBT
primarily because they systematically misinterpret the question they are being asked.
While this plays a role, further cognitive factors are needed to provide a full account of
the development.

The role of situational factors can extend beyond influencing the child’s understand-
ing of the question posed. For example, Helming et al. (2016) argue that young children
struggle in dealing with different perspectives. While they are able to compute the other
person’s belief, when the experimenter asks the test question the child is forced to adopt
the perspective of the experimenter in order to understand the question and answers this
based on the shared knowledge with the experimenter as opposed to the false belief of
the other agent. The explicit FBT therefore poses an extra perspective problem in virtue
of the set-up which, jointly with the cooperation bias, explains children’s systematic
errors. On this account, however, we need some story of how children are able to
overcome this problem, and this seems to require some reference to cognitive
development which allows children to overcome the perspective problem they face.
Therefore, this account too depends on both situational and cognitive factors. While
Helming et al. (2016) explicitly do allow for the role of a cognitive factor in terms of a
processing load account, they do not provide a detailed account of how the situational
factors and cognitive development interrelate.

In light of this, while we think that situational factors play an important role in
explaining the paradox of the FBT, they do not provide a full explanation of the
paradox. Instead the role of situational factors has to be seen in conjunction with a
systematic cognitive development. We agree that, given a certain level of cognitive
development, situational factors can improve performance. Nonetheless, in order to
fully explain the paradox of the FBT, we require a specific internal cognitive
reorganisation which we will describe using mental files. Thus, we are arguing for an
account in terms of both situational and cognitive factors and their interaction. This, as
a first step, might not be so controversial. As noted above, Helming et al. (2016)
acknowledge that there is likely to be some cognitive development in children’s
executive function which allows children to overcome the additional situational de-
mands of the explicit FBT. Similarly, our claim is not that the accounts which we have
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described as ‘pure’ cognitivist are incompatible with the pragmatist picture. Rather,
what we want to stress is that these accounts, while compatible with each other have
usually focused only on one component to explain the development of false belief
understanding (with the exception of Gopnik and Wellman) and this seems to be a
systematic deficit. We argue that cognitive and situational factors interrelate in devel-
opment and therefore need to be considered in conjunction in order to provide an
account of development. This is similar to an idea found in Gopnik and Wellman’s
(1992, 2012) work. They account for the role of situational factors in development by
considering the role of the child’s systematic learning experiences in shaping theory
development. We, however, do not want to take on such a strong commitment to theory
formation in young children. Therefore our aim in this paper is to work out a mental file
account as a less demanding and cognitively more convincing alternative to the strong
Theory-Theory proposal defended by Gopnik. Thus, we aim to demonstrate that
making use of the mental files framework provides us with a more detailed and
adequate way of spelling out the development of the performances. Furthermore, we
want to be much more specific in our account of how cognitive and situational factors
interact in development. We will outline how the cognitive organisation develops using
the framework of mental files and how this cognitive organisation is triggered by
situational features for both its development and its application. These comprise the
core aspects of the new SMF account.

To unfold the new account we proceed in two steps: (i) we argue that we need a
three-stage account to adequately describe ToM development (section 2) and (ii) we
introduce the mental file account (section 3) and use it to describe this three stage
development (section 4 and 5).

Given these lines of debate, our contribution can be summarized as follows: firstly,
we aim to show that the rich data of the FBTs can only be explained: 1. by accepting a
crucial role of both internal cognitive reorganisation of tools to deal with the FBT
(cognitive factors) and situational contextual features (situational factors) triggering this
development. 2. by explaining the cognitive development in terms of a three-stage
theory. Secondly, we argue that these requirements can be met by describing the
changes of the cognitive structure and organisation in terms of mental files and taking
into account the role of situational factors in triggering the activation of mental files.
The result we are aiming for is a new SMF framework which is supposed to provide a
new explanation of the paradox of the FBT which accounts for the main empirical
findings from developmental studies.

2 The Problem of Helping Behaviour

While the distinction between the performance on implicit and explicit FBT is un-
doubtedly an important one, there is a danger of it overshadowing further developmen-
tal stages which lie between implicit and explicit false belief understanding. In the
literature which explicitly tries to account for this development, we basically find only
suggestions of different versions of two-step developments in the cognitive organisa-
tion. These two steps have three different characterisations: 1. A development of a
unitary system which has two subsystems which unfold one after the other (Baillargeon
et al. 2010), 2. a development from associative representations which enable behaviour
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reading to linguistic representations of the same situation which enable an explicit
false-belief understanding (Perner and Ruffman 2005; Ruffman 2014) and 3. the two
systems account of Apperly and Butterfill (2009). Since the latter is the most widely
accepted two-step account we will focus on this view. This account relies on the two-
systems distinction as described by Kahneman (2003, 2011). According to Apperly and
Butterfill's (2009) popular two systems account, there is one early developing, quick,
“cognitively efficient but limited and inflexible system” (system 1) (Apperly and
Butterfill 2009, 966) which allows children to pass the implicit FBT. A second, slower
“highly flexible but cognitively inefficient” mindreading system (system 2) (Apperly
and Butterfill 2009, 966) is needed in order to pass the explicit FBT. This system only
develops later – specifically around the age of 4 – and it is due to this that children do
not pass the explicit FBT earlier while system 1 is sufficient for success on the implicit
FBT.

As we will explain below, however, a problem for this view is posed by the findings
from the active helping behaviour paradigm, as this seems to be an intermediary stage
between success in the implicit FBT and success in the explicit FBT (Buttelmann et al.
2009; Buttelmann et al. 2015). To be clear, our claim is not that it is only the active
helping paradigm which poses a problem for the view that there is a strict two stage
dichotomy between early implicit and later explicit false belief understanding. Rather,
the active helping behaviour paradigm is a particularly good example of the kind of
active, “action-based usage of theory of mind skills” (Knudsen and Liszkowski 2012,
673) which emerges at around 18 months. It is characterised by an increased ability to
contrast another’s perspective with one’s own. This, we suggest should be distinguished
from early implicit false belief understanding and later explicit false belief understand-
ing. While our main focus will be on the active helping behaviour paradigm, we think
the same argument can be made using other forms of active helping such as Southgate
et al. (2010)6 or the communicative pointing in order to warn the experimenter seen in
the studies by Knudsen and Liszkowski (2012).7

The active helping behaviour paradigm makes use of the finding that children show
helping behaviour from 14 months (Warneken and Tomasello 2007), for example
retrieving a toy for the experimenter which is out of his reach. In the original study
by Buttelmann et al. (2009), one experimenter places his toy into a pink box. Like in
the classical false belief studies the experimenter then leaves and while he is gone the
toy is moved from the pink box to the yellow one. Rather than asking where he will
look for her toy the experimenter returns and tries to open the pink box. The child is
then told to ‘help’ the experimenter. Just based on this encouragement, 18 month olds
tend to help the experimenter by opening the yellow box to retrieve the toy.8 In the
control condition, however, where the experimenter was present when the location of

6 See also Carpenter et al. (2002) for similar evidence from 3 year olds.
7 A further paradigm in which a similar ability to reconcile perspectives is that of Moll et al. (2017), who
showed that 2.5 year old children express suspense when watching another person approach reality with false
beliefs. This paradigm is especially interesting because it suggests that this intermediate stage is not only
possible in the context of action. It should be noted, however, that these children were older than those in the
previously mentioned action based studies, so it may still be that initially progress to this stage is achieved
through action.
8 Children’s responses were also counted if they merely ‘chose’ the box by touching it. This reduces the worry
that children might fail the helping behaviour task because the mechanism of opening the box is too
demanding for them.
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the toy was switched, if the experimenter tried to open the pink (now empty) box then
the child helped the experimenter by opening the pink box. The key idea of this
experiment is that it requires the child to determine the experimenter’s goal based on
the beliefs the experimenter has. It is because the experimenter has a ‘false belief’ that
the toy is in the pink box that his action is interpreted as an attempt to retrieve the toy.
On the other hand, in the control condition where the experimenter knows that the toy
has been moved, the very same action is instead seen just as an attempt to open the pink
box. The control condition is crucial for the experiment: without it all that is shown is
that the children retrieve the toy. They might do so without any regard to the
experimenter’s goals merely because the toy is the most interesting object in the scene.
What is notable is that they do not retrieve the toy in the control condition. It is this
difference between the children’s interpretation of the experimenter’s behaviour that
lends support to the interpretation children with 18 months are helping by accounting
for the belief (true or false) of the experimenter. Buttelmann et al. (2009) also carried
out the same task with 16 month olds but found that evidence of false belief under-
standing amongst this age group was inconclusive.

Although the helping behaviour paradigm is often considered to be a further
variation of an implicit FBT, the task actually differs from the above mentioned looking
behaviour based implicit FBTs in a number of important ways. Firstly, the helping
behaviour task is an elicited response task, unlike the looking behaviour based task
which is a spontaneous response task (Priewasser et al. 2018). Secondly, the helping
behaviour paradigm requires the child to access two perspectives simultaneously. This
involves being able to coordinate both their own perspective of the situation with that of
the other agent: the child first needs to consider the agent’s perspective on the situation
in order to realise that they want to retrieve their toy. In addition, they then need to rely
on their own, differing perspective on the situation in order to determine where the toy
actually is so that they can help by retrieving it. This is different to the looking
behaviour implicit FBTs which children could pass based only on the perspective of
the other person. All that is needed to pass these tasks is the understanding that Maxi
expects the chocolate to be in the blue box. Relating this information to where the
chocolate actually is is not required in this task (Tomasello 2018). In this sense, the
helping behaviour paradigm seems to require skills which are more similar to those
which are required in the explicit FBT, namely activating perspectival information and
relating this to the actual scenario, and making use of this information to guide an
action. Nonetheless, children are able to pass the helping behaviour task much earlier
(onset 18 months, Buttelmann et al. 2009) than the explicit FBT (onset 4 years,
Wellman et al. 2001). It is also interesting that performance in an active helping
behaviour paradigm does not correlate with performance on a looking behaviour based
task, while it does correlate with explicit FBT performance (Grosse Wiesmann et al.
2016, supplementary materials).9

The helping behaviour paradigm therefore raises the following problem for any two
systems account: on the one hand, if system 1 is used to explain both implicit looking
behaviour and the helping behaviour while system 2 explains performance in the
explicit FBT, then we lack an explanation for the difference in performance between

9 It must be acknowledged, however, that this study failed to replicate the early success in the helping
behaviour study: they found successful performance only in 4 year olds.
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looking behaviour (as early as 7 months Kovács et al. 2010) and helping behaviour
(observed from 18 months onwards). If, on the other hand, system 1 deals only with
implicit looking behaviour and system 2 deals with helping behaviour then we lack an
explanation for the difference between helping behaviour (onset 18 months) and the
explicit FBT (onset 4 years). Those in favour of collapsing the former distinction may
argue that there is no strong evidence that children cannot pass the helping behaviour
task before the age of 18 months. Indeed, Buttelmann et al. (2009) considered the
evidence from the 16 month old infants to be inconclusive in contrast to the results of
the 18 months olds. Furthermore, younger children may be prevented from passing the
helping behaviour task due to other task specific factors as, for example, their general
helping behaviour and motor abilities may still be limited. However, the actual
behaviour required of the child in Buttlemann’s paradigm was quite limited as even
indicating the correct box was considered to be a success, and there is some evidence to
suggest that helping behaviour has developed to a sufficient degree in children of this
age (Warneken and Tomasello 2007). It is, of course, possible that new evidence may
show that younger children are capable of passing the helping behaviour task. Up to
now, however, there does not appear to be any strong evidence that they can and
problems in replicating the Buttelmann findings – which have so far only been
replicated in 3 year olds (Priewasser et al. 2018)10 – provide some reason to be cautious
of thinking that such evidence may be found.

In the light of this, we therefore think that the most prudent solution given the
current evidence is to posit that false belief understanding should be seen in terms of a
continuous development, in which three important stages can be distinguished:

1. Early sensitivity to belief (resp. belief-like states (e.g. as shown in the looking
behaviour based tasks)

2. More sophisticated usage of early sensitivity to belief (resp. belief-like states) (e.g.
as required for the helping behaviour task)

3. Explicit ToM involving belief attribution

While we keep the distinction between implicit and explicit false belief tasks, we argue
that we should distinguish between two different kinds of implicit ToM.11 We will
further cash out this distinction in terms of different kinds of linking between mental
files in section 4.

While we think that this evidence from the helping behaviour paradigm is highly
significant and allows us to draw important conclusions concerning the development of
children’s false belief understanding, it must nonetheless be acknowledged that, as with
most of the implicit FBTs, the interpretation (as well as the replicability, see section 1)

10 In a direct replication study by an independent lab. Buttelmann et al.’s (2014, 2015) studies which
investigated false belief about identity might be considered a conceptual replication, also finding success in
18 month olds, but did not test younger children.
11 A similar distinction between two different kinds of implicit false belief understanding is also drawn by
Vierkant (2012, 142), who points out the difference between a child that “has transformed his behavioural
repertoire” and one that “has the right looking patterns [but] will at most display very moderate differences in
her behaviour”. Neither child has explicit false belief understanding as, if asked to verbally report where Maxi
will look for the chocolate they still give the wrong answer, but the kind of implicit false belief understanding
displayed by the children in the looking behaviour and the helping behaviour tasks is very different.
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has been highly debated. For example, it might be objected that this task is crucially
different from other FBTs because children do not have to resist the ‘pull of the real’.
That is to say that in order to retrieve the toy the child can make use of where the toy
actually is. In this case, however, children must resist the pull of the real in the control
condition where they do not go to retrieve the toy. That this poses a genuine problem
for the children can be seen given that the true belief condition of Buttelmann et al’s
paradigm has proven especially difficult to replicate (Kulke and Rakoczy 2018;
Priewasser et al. 2018). Nonetheless, Buttelmann et al’s findings seem to suggest that
children can resist this pull of the real under some conditions. Secondly, while the child
does not need to resist the pull of the real with regard to the action, they do need to do
so in order to determine the experimenter’s goal: the experimenter is looking in the
empty box, not the one where the toy is, nonetheless children need to interpret this as
searching for the toy in order to succeed in the task.

A further worry is that this task seems to require children only to attribute ignorance
to the experimenter as opposed to false belief itself: he searches in the wrong box
because he does not know where the toy is. While this may be a worry in Buttelmann
et al. (2009), we do not think the same worry applies in Buttelmann et al.’s (2015) later
version of the helping behaviour paradigm which makes use of the appearance-reality
paradigm (Flavell et al. 1983; Gopnik and Astington 1988). That children retrieve a
duck when the experimenter askes for an ambiguous object which the child, but not the
experimenter, knows looks like a duck but is actually a sponge cannot be explained in
terms of a rule such as ‘if ignorant, then gets it wrong’.

Finally, Priewasser et al. (2018) have recently conducted a study in favour of a new
‘teleological’ interpretation of the data from the helping behaviour study according to
which children attribute goals to the experimenter based on objective facts of the
experimental set-up rather than the experimenter’s beliefs. They argue that the child
forms the expectation that the experimenter will return for his toy given his previous
interest in the false belief condition, while in the control condition it seems that the
experimenter has lost interest in his toy. In order to distinguish between these two
interpretations they carried out a helping behaviour paradigm with three boxes instead
of two and a new false belief condition where the experimenter returned to open the
third box in which the toy had neither been hidden, nor where it was located now.
According to the teleological but not the ToM interpretation by Buttelmann et al.
children ought nonetheless to interpret this as an attempt to retrieve the toy. Priewasser
et al. indeed found that this was what happened, which they concluded provided strong
evidence in favour of their teleological interpretation over the alternative. Their find-
ings, however, are considerably weakened by the fact that the majority of children
retrieved the toy in all conditions, in particular they also went to the box with the toy in
the true belief condition. Rather than providing convincing evidence in favour of their
interpretation, it seems that what happened was that the pull of the toy was too strong
on the children which led to them retrieving the toy regardless of the condition. One
possible way of avoiding this problem would be to have a second independent toy in
each box such that the objective appeal of opening each box is equal. In order to
provide compelling evidence, therefore, it would be necessary to show not only that
children retrieve the toy in the new false belief condition, but also that there are
conditions, i.e. the true belief condition, in which they do not retrieve the toy. A further
worry concerning this experiment is that the addition of a third box might have placed
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too strong demands on children’s executive processes, thus leading to a default action
of retrieving the toy. For further discussion of these findings see Baillargeon et al.
(2018). Our aim with this discussion is not to dismiss the teleological account, which
we think may actually be compatible with our account, but rather to clarify that the
findings of the Priewasser et al. (2018) study do not undermine our interpretation of the
helping behaviour.

In the remainder of this paper, we will begin to put forward an account of the
development of false belief understanding based on these three stages and taking into
account the role of both cognitive development and situational factors and their
intertwinement. In order to do so we will make use of the mental files framework,
which has recently been put forward by Recanati (2012) and further developed by
Perner and Brandl (Perner and Brandl 2005, see also Perner et al. 2015; Perner and
Leahy 2016) as a useful framework for thinking about the development of cognition. In
the next section we will first introduce the structure and organisation of mental files
which provides the basis of our account of the cognitive development. We will then
introduce two – situational and cognitive - principles of activating mental files. Finally,
having developed these tools, we apply the principles to provide our new situational
mental file account of the development from implicit to explicit false belief under-
standing in children.

3 Mental Files

There are two central components of the mental files account (Perner et al. 2015, 78):
firstly, the mental files themselves, which are to be thought of as “tool[s] for managing
information about an object in the world” and, secondly, the links between files which
enable the information to be shared between them. We will introduce this account using
an example. Suppose I see an unfamiliar silver pen lying on my desk. I create a mental
file for this pen, which is anchored in the object and contains the information I have
concerning the pen, namely that it is silver and on my desk (Fig. 1).

Later on, I talk to my colleague Claire and she tells me that she is missing her
favourite pen. Here, too, I create a mental file for Claire’s pen. As we talk more, Claire
describes the pen further and I come to realise that Claire’s pen is actually the
unfamiliar pen lying on my desk. If I know that the pen on my desk and Claire’s pen
are actually one and the same, the two files need to be linked such that information
between the two files can be shared (Fig. 2). This way, when I think of Claire’s pen, I

Silver
On the desk

Pen

Fig. 1 The mental file is anchored in the object
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am able to retrieve the information from the file of the silver pen on my desk and thus
tell her where her pen is.

Perner and Leahy (2016), who have argued for the use of mental files as a tool for
thinking about cognitive development, apply this idea to representing other people’s
beliefs. The key idea, they argue, is that we not only have ‘regular files’ which are
representations of our own perspective of the world, but that we also have ‘vicarious
files’ which are indexed to another person and instead represent their perspective on the
world. So, for example, if I decide not to tell Claire that I have her pen and instead lead
her to believe that the pen is in her pencil case, I would have a mental file indexed to
Claire containing the information ‘is in the pencil case’ (Fig. 3).

Applying this to the FBT, this means that the child has two representations (or
mental files) of the situation: one regular file with the information that the chocolate is
in the green box, and one vicarious file indexed to Maxi with the information that the
chocolate is in the blue cupboard. The problem, Perner and Leahy (2016) argue, is that
children below the age of 4 are not yet able to link mental files (Fig. 4a). That is to say
that the child is unable to switch between the vicarious and the regular mental file in a
controlled and systematic way. It is only once the mental files are linked that the child is
able to systematically access the information of Maxi’s belief concerning the location of
the chocolate (Fig. 4b). The reason why children fail the explicit FBT before the age of
4 is because, when confronted with the question where Maxi will search for the
chocolate, they are only able to draw on the information from their own regular file
(containing the information on where the chocolate actually is) and are not able to
access the information from the vicarious file (containing the information where Maxi
believes the chocolate to be).

How are mental files implemented? It is not our aim to work this out in detail but we
can rely on the work of Kahneman et al. (1992) who describe in detail why we have to
presuppose object files and how they may be structured from a cognitive psychological
perspective.12 The idea of systematic object representations is also well established in
the developmental psychology describing early infancy with inborn or early acquired
core cognitive abilities. Core cognition (Carey 2009; Kinzler and Spelke 2007) includes

linkSilver
On the desk

Silver
Belongs to Claire

Pen 1 Pen 2

Fig. 2 Linking of co-referential mental files. In the following figures the anchoring relation is not shown for
the sake of simplicity

12 In the literature some authors distinguish between ‘object files’ and ‘mental files’ (Murez and Smortchkova
2014) such that the latter are based on long-term memory while the former are only based on working
memory. If one considers this distinction then object files are inadequate to solve problem in philosophy of
language with long-term reference understanding. For our purpose this distinction is not relevant. First of all,
our work focuses mainly on representations which would be held in working memory due to the design of
false-belief tasks. Second, we are open-minded to allow for a dynamics between files of objects, agents and
situations which are either held in working memory or long-term memory. A full story of mental files, going
beyond the scope of this article, would clearly integrate such dynamics.
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object representations as a central component. Furthermore, in philosophy mental files
are used as a necessary presupposition to explain the mental organisation of the human
mind (Perry 1990; Recanati 2012). Perner and Leahy (2016, 491) have also defended
the use of mental files as a tool for thinking about cognitive development in psychology
as they “capture important aspects of cognition”. Therefore, although mental files are
not yet boiled down to neural correlates,13 there is a clear description of the functional
role and the cognitive structure that they can justifiably by used as an explanatory tool.

In the previous section we outlined a number of challenges for any account of the
development of children’s ToM abilities. In particular, we argued that the account must
be able to explain not only the difference in performance between implicit and explicit
FBTs, but also the distinctive developmental stage of the helping behaviour. In the next
section we will address this issue and argue that if we consider both the role of
cognitive and situational factors, the mental files account can provide a compelling
explanation of the gradual development from implicit to explicit false belief
understanding.

4 Mental Files and the Paradox of the False Belief Task

Expanding on Perner and Leahy (2016) we argue that the activation of mental files
happens according to the following principles which we will elaborate below:

1. Situational factors principle – if a person has two mental files of one object, namely
a regular and a vicarious mental file and there is no linking relation between them,
then the activation of one of the two files is determined by situational factors alone:
If situational factors trigger a focus on the object, the regular file is activated, if
they trigger a focus on the person, the vicarious file is activated.

2. Cognitive factors principle – if a person has two mental files of one object,
namely a regular and a vicarious file, and there is a linking relation between
the files, then if one of the files is activated by situational factors, then

13 But see Arora et al. (2015) for a meta-analysis of patterns of neural activation and identity which suggests
some possible areas of neural activity for linking mental files.

Silver
In the pencil case

Index: Claire

Pen

Fig. 3 Vicarious mental file of the pen, indexed to Claire
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information from all the files accessible through the link (which may be
directed) is available. The most adequate information from the accessible files
is then selected according to the task.

We will first elaborate on these principles before showing how they can be used to
model the three stages in the development of false belief understanding.

4.1 The Situational Factors Principle

There is considerable evidence that situational factors can have an effect on cognitive
processes. For example, many priming studies have shown that attention can be
strongly modulated by the context stimuli are presented in (Chun 2000). Similarly,
contextual priming has also been shown to have an effect on language comprehension
in the case of ambiguous words (Gennari et al. 2007). Putting this in terms of mental
files, these findings can be re-described as the focus on the object due to the context
(i.e. situational factors) facilitating the activation of the mental file of that object.
Applying this principle to the FBT, if situational factors determine which mental file
is initially activated, then factors which highlight the other person’s perspective should
improve performance on the FBT. There is some evidence that this is the case in the
explicit FBT. In one study, Lewis et al. (2012) showed that children’s understanding
another person’s false beliefs actually improves if another person is added to the
scenario who also observes the change in location. That is to say that they were more
accurate in determining the beliefs of the other person in a scenario in which there were

Regular Mental File

In the green box

Chocolate

Vicarious/Perspectival File

In the blue cupboard

Index: Maxi

Chocolate

In the green box

Chocolate

Regular Mental File

In the blue cupboard

Index: Maxi

Chocolate

Vicarious/Perspectival File

a

b

Fig. 4 a) Vicarious mental file and regular mental file are initially unlinked. b) Vicarious mental file and
regular mental file become linked, enabling the flow of information between the files. Perner and Leahy
(2016) argue that this linking underlies explicit false belief understanding
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two seekers looking for a hidden object as opposed to one. This, at first sight, might
seem puzzling, as we would expect that adding another person to the scenario makes
the task more cognitively demanding. We want to suggest, however, that the presence
of the other person highlights the different perspectives on the situation and thereby
increases the chances of the vicarious file as opposed to the regular file being activat-
ed.14 This, in turn, means that more children are able to correctly report the other
person’s false belief. Similarly, Hansen (2010) conducted a study in which they showed
that asking “you and I both know where the chocolate is, but where will Maxi look for
the chocolate?” improved children’s performance in the FBT. While this question may
have been overly suggestive, this evidence is in line with our suggestion that children’s
ability to access their information on the other person’s beliefs is facilitated if the
perspective of the other person is emphasised. A different way of highlighting perspec-
tive is in the form of a memory aid, as done by Mitchell and Lacohée (1991) who also
found that this improved performance.

Additionally, in a highly influential experiment, Rubio-Fernández and Geurts (2013)
provided evidence that children before the age of 3 can pass even the explicit FBT if the
task is modified such that, firstly, the child is frequently reminded of the other person’s
perspective throughout the experiment and, secondly, the question the child is asked is
changed to “what happens next?”. This modified version of the FBTwas referred to as
the Duplo Task. Rubio-Fernandez and Geurts argue persuasively that asking the
question “where will Maxi look for her chocolate?” introduces a focus on the object
and hence disrupts the children’s tracking of the other person’s perspective. Putting this
in terms of mental files, because the question mentions the objects there is a focus on
the object which leads to the activation of the regular file instead of the vicarious file.
Children are therefore only able to access the information where the chocolate actually
is as opposed to where Maxi believes it to be.15

So far we have considered cases where the perspective was highlighted. However, it
is also possible to improve performance by reducing the salience of reality, for example
if the children themselves do not know the real location of the object or the object is
removed from the scene (Mascaro and Morin 2015; Mascaro et al. 2017; Wellman and
Bartsch 1988). Reducing the salience of reality – and hence reducing the propensity
towards activating the regular file – facilitates the activation of the vicarious mental file.

While the evidence so far considered is based on the explicit FBT, this can be used to
explain children’s early success in the implicit FBT: in the implicit FBT the return of
the agent places the focus on the other person. This leads to the activation of the
vicarious file, allowing children to pass the task. In the explicit FBT, however, the
question “where will Maxi look for her chocolate?” places the emphasis on the object
(Rubio-Fernández and Geurts 2013) and hence activates the regular file at the cost of
the vicarious file.16 If the files are unlinked, as is the case in children before the age of

14 To be clear, our claim is not that this effect is something which is found every time at every occasion. Our
claim, rather, is that there within a group there will be an overall improvement due to situational factors.
15 In a recent study attempting to replicate the Rubio-Fernández and Geurts (2013) study, Kammermeier and
Paulus (2018) found that children were better at the Duplo Task than the standard FBT for ages 3 and 4, but
that only the 4 year olds were above chance at the Duplo Task. This is in line with our view that situational
factors are important in improving performance, but that cognitive development is necessary for the devel-
opment of false belief understanding too and seems to constrain the effects of situational factors.
16 The idea is that activation of mental files is competitive, at least for co-referential but unlinked mental files.
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4, this means that the information in the vicarious file is not accessible and therefore
children fail the FBT. One point to note here, however, is that there is no systematic
link. The problem lies not in representing another person’s perspective, but rather in
being able to access this in a systematic, situation independent way.

4.2 Cognitive Factors Principle

We base our cognitive factors principle off the work of Perner et al. (2015) and Perner
and Leahy (2016) who argues that children develop the ability to link mental files at the
age of 4. The main motivation for this principle is that this provides the best explanation
of the correlation between performance on the FBT and the seemingly unrelated
alternative naming task: both of these tasks depend on the ability to link mental files.
That is to say that both require the ability to switch between different perspectives
(or ways of considering) one and the same object (Perner et al. 2002). Following Perner
and Leahy (2016) we suggest that the development of the ability to fully link mental
files allows 4 years olds to pass the explicit FBT (i.e. in the absence of situational
facilitation). However, we want to suggest that this linking relation can be unidirec-
tional (i.e. information from file A is accessible from file B, but information from file B
is not accessible from file A) as well as reciprocal (i.e. information from file A is
accessible from file B and vice versa). There is some intuitive plausibility to this idea
that the link between vicarious mental file and regular mental file is not fully reciprocal,
even in the case of adults in which mental files are linked. When thinking about
someone else’s perspective, one’s own perspective naturally suggests itself (especially
if the other person’s perspective differs from mine). Remembering to take into account
someone else’s perspective when thinking about my own perspective requires consid-
erably more effort (Bradford et al. 2015). Moreover, postulating such a unidirectional
link allows us to account for the helping behaviour which, as we argued earlier, should
be seen as a distinct developmental stage.

A further point to note is that linking mental files goes hand in hand with general
executive function abilities: linking mental files means that more information is
available to the child which needs to be selected and inhibited.

4.3 Interaction between Situational and Cognitive Factors

We have suggested that both situational and cognitive factors play a role in the develop-
ment of false belief understanding. We want to go further than this and argue that there is
a substantial co-dependence between the two factors. A central claim of our view is that
situational and cognitive factors do not just impact false belief understanding indepen-
dently, but that these factors interact in important and interesting ways. In particular, we
argue that situational factors themselves have an impact of cognitive development.

So far, we have highlighted the role of situational factors within the FBT itself.
That is to say, that we have argued that various aspects of the FBT may make the
task more or less demanding for the child. We have seen direct influences of
situational factors which can facilitate FBT performance by highlighting the
person involved. There is, however, also a further role in which situational factors
can impact false belief understanding which we might think of as being a more
indirect, namely by triggering the cognitive development. The helping behaviour
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provides a good example of such an interaction between situational and cognitive
factors. As we will explain in more detail below, in the helping behaviour the
vicarious mental file is still activated through situational factors (direct influence)
and it is through this situational activation combined with a need to act on reality
that an initial link between mental files can be set up (indirect influence). This is
also a good way of capturing an indirect impact from factors like maternal mental
state discourse or having an older sibling which have been shown to improve
performance on the FBT (Ruffman et al. 2002; Perner et al. 1994): this situational
highlighting of other people‘s perspectives over time leads to an increased sensi-
tivity to other people‘s perspectives. While factors like maternal mental state are
not related to the task itself, they may play a role in highlighting children’s overall
sensitivity to other people‘s perspective. This increased sensitivity to other peo-
ple’s perspectives then facilitates cognitive development in the form of the linking.
Putting this in terms of mental files, this highlighting of other perspective through
the mother‘s discourse leads to activation of the vicarious mental file or even
facilitates being able to construct vicarious mental files (direct influence). This in
turn leads to a cognitive development facilitating the retrieval of the perspectives
file in other situations too (indirect influence).

5 A New Account of the Paradox of the False Belief Task

Having introduced the mental files framework and our principles for the activation of
the mental files, we are now in a position to make use of these tools to provide a new
account of the development from implicit to explicit false belief understanding, con-
sidering both the role of situational and cognitive factors in order to map out the three
stage development.

5.1 A Characterisation of the Three Stages

5.1.1 Stage 1: looking behaviour in the implicit false belief task (triggered
by situational factors)

At the initial stage the mental files are still unlinked. This means that which file is
activated is entirely dependent on situational factors. If the situation dominantly
emphasises the other person, this primes the vicarious file and activation of the
vicarious file allows children to pass the implicit FBT. The vicarious mental file
contains the information where Maxi expects her chocolate to be and this is all the
child needs in order to correctly predict Maxi’s action in terms of their looking
behaviour in the implicit FBT.

In this first stage, situational factors determine which mental file is activated and
hence which information is actually available to the child. Nonetheless, we do not want
to rule out completely a role for inhibition mechanisms even at this early stage. The
reason for this is that the child is constantly confronted with reality which might lead to
a dominance of the regular file. Therefore, some inhibition of the regular file along with
the situational facilitation of the vicarious file might be necessary in order to allow for
the activation of the vicarious file. More advanced inhibitions are not available yet.
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5.1.2 Stage 2: active helping behaviour in the helping behaviour paradigm (triggered
by cognitive and situational factors)

The helping behaviour paradigm requires coordinating information from both the
vicarious and the regular mental file: the child needs to determine the experimenter’s
goal from the information on the experimenter’s perspective in the vicarious file, but
then in order to help the experimenter they need to consider the way the world actually
is. To provide an account of this, we again have to begin with situational factors which
initially lead to the activation of the vicarious file. In this case it is the experimenter
coming in to open the box which places an emphasis on the experimenter and therefore
the vicarious file is activated. The child is able to use the vicarious file to determine the
agent’s goal.17 But she can only help by acting on reality, however, so in aiming to help
the agent the child reverts back to the regular file. The move from vicarious mental file
to regular file is triggered through action, which necessitates the use of the regular file.
By this we mean that it is this call for action which leads to the systematic activation of
the regular file after a prior activation of the vicarious file. In other words, there is a
unidirectional link from the vicarious file to the regular file (fig. 5): following the
activation of the vicarious file due to situational factors, the information from the
regular file is also accessible.

Given that this requires the coordination of more than one mental file, executive
processes clearly also play an important role in this initial, unidirectional linking
between mental files. It involves first, the same inhibition of the actual information
that is already in place in implicit gaze behaviour, but also, second, a working memory
ability such that the behavioural goal of the other taken from the vicarious file can
remain activated when switching to the regular object file.18

It is important to note, however, that so far in the developmental story this link is
only unidirectional: there is a link from vicarious mental file to regular mental file
through action, but no link from regular mental file to vicarious mental file. As we will
show below, this allows us to explain that children who pass the helping behaviour task
still fail the explicit FBT.19

17 This step of determining the agent’s goal and keeping it in mind is a central feature of the teleological
account defended by the group of Perner (Priewasser et al. 2018, see above). Our analysis of unidirectional
linking is compatible with this teleological analysis of the helping behavior since we argue that in the false
belief condition there is a shift from the perspectival goal (sensitivity to the goal-directed behaviour of the
experimenter to pick up the object) to the reality in which the helping behaviour has to take place (to get the
object from where it actually is). But this needs unfolding in a different paper.
18 In section two, we discussed the possibility of the distinction between the two different types of implicit
ToM collapsing. If this is the case, then unidirectional linking would underlie both stages. The important point
to note here is that there is typically nothing about the looking behaviour task which requires unidirectional
linking, while this is required for the helping behaviour task. For this reason we do not think that the looking
behaviour tasks provide evidence of any linking of this sort.
19 A further example of this unidirectional linking is found in Mascaro and Morin’s (2015) study where three
year olds were able to infer the correct location of an object based on being told another’s belief about the
location of the object and that this belief is mistaken. In this scenario, the fact that the child did not know the
real location of the object and the discussion of the other’s belief would have served to highlight the other’s
perspective and activate the vicarious file. From this, however, children were then able to draw conclusions
about reality.
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5.1.3 Stage 3: the explicit false belief task (triggered by cognitive factor)

Like the helping behaviour, the explicit FBT requires the child to coordinate both the
vicarious and the regular mental file. The direction, however, of coordination here is
from regular mental file to vicarious mental file: as the question posed to the child
places the focus on the object, there must be a switch from the regular mental file to the
vicarious mental file. Children therefore do not succeed in the explicit FBT till the
mental files are fully linked and they are able to access the information from the
vicarious mental file in a systematic and controlled fashion after the activation of the
regular file. The data in Rubio-Fernández (2013) support this view by providing
evidence that an initial disruption of belief tracking also takes place in adults when
they are asked the classic false belief question. The difference to children, however, is
that adults are able to recover from this disruption whereas children do not. This fits
with our suggestion that, due to the link between mental files, adults (and children older
than 4) are able to revert back to the vicarious file following a distraction, whereas
children before the age of 4 with unlinked mental files are dependent on situational
factors and are therefore unable to recover from the distraction. The linking of the
mental files leads to some independence from the situation itself thereby allowing
children to succeed in the task even in the absence of situational facilitation. This idea
of linking also includes a number of more sophisticated executive processes, namely
the deliberate selection of the relevant perspectival information (the vicarious object
file) such that this information is simultaneously available with the regular object file
and the child can switch between both.20

This leaves us with the question how the link in the reverse direction might be
achieved. One thought here might be that executive abilities as well as symbolic
representations acquired in the context of learning a natural language play a crucial
role in this increased cognitive flexibility. But this remains a hypothesis which needs
unfolding in a separate paper.

The linking of the mental files enables children to access perspectival information in
a systematic and controlled manner and they are therefore able to pass the FBT even in
unfavourable circumstances. Cognitive development in the form of the ability to link
mental files allows for a decoupling from the situation such that children can reason

Regular Mental File

In the green box

Chocolate

Vicarious/Perspectival File

In the blue cupboard

Index: Maxi

Chocolate

Fig. 5 Unidirectional link from vicarious file to regular file

20 De Bruin and Newen (2012) distinguish between an association module and an operational system to
explain the development of the ToM ability. The structuring of information of objects and persons in mental
files is the explication of what was called the association module while the development of execution and
inhibition processes is exactly what determines the handling of the information stored in mental files. Thus,
this explicates an operational system.
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about the beliefs of others in some independence of the immediate situational factors. In
the account we have presented, however, this decoupling itself originates in the early
successes due to situational factors. Moreover, the initial systematic link is generated
through a sensitivity for the goal-directed action of the other person in the situation
such that one can adjust one’s action e.g. to adequately help the other. The development
of the decoupling from the situation, implemented as a linking between mental files, is
triggered by situational factors and conditions for action, and supported by the devel-
opment of executive processes. In terms of executive processes it involves the acqui-
sition of 1. (automatic) inhibition of actual information, 2. working memory to keep
activated relevant information about goals of others and 3. the deliberate selection of
relevant perspectival information of a person.

5.2 Advantages of the Situational Mental File (SMF) Account

This account has a number of advantages. Firstly, we propose a detailed account of the
gradual cognitive development underlying the development of children’s ToM abilities
and we have shown how this relates to the role of situational factors. While there are
many theories which argue that cognitive development underlies the paradox of false
belief understanding, many of these do not make explicit what the nature of this
development might be and none describes how the development of all ontogenetic
stages can be understood as part of a gradual development. Our SMF account is
promising in that it offers such a theory in terms of the gradual development of linking
of mental files. Furthermore, it includes principles which describe the interplay between
situational and cognitive factors play a role in the development of this ability to link
mental files.

Secondly, our account is able to provide an explanation for children’s performance
in the helping behaviour task, which we argued poses a problem for many of the
previous accounts of children’s ToM abilities, especially for the two system accounts:
we need to presuppose three central stages in a rather continuous development
including (a) the implicit looking behaviour, (b) the helping behaviour and (c) the
explicit attribution of false beliefs.

Thirdly, we offer a framework to answer the open question whether passing
implicit FBTs already involves a representation of beliefs. This question is so far
usually answered in a stipulative way, e.g. while Baillargeon et al. (2010) claim
that passing the looking behaviour FBT already involves belief representations
while Apperly and Butterfill (2009) describe those as only belief-like representa-
tions but not yet beliefs, both positions do not offer a clear definition of having a
belief representation. The SMF account includes the tools to defend the answer in
a non-stipulative way. Given that we could argue that a belief representation
presupposes a bi-directional linking between mental files (see Perner and Leahy
2016), then the SMF account implies that belief representations are developed not
before age 3 and normally around age 4 in line with Rakoczy (2017) since this is
the age when bi-directional linking underlies performance in the FBTs. We could
offer a clear definition of having belief representations and have a story of the
gradual development of mental files from being unrelated to bi-directional linking
via unidirectional linking. Thus, we could integrate the answer when belief
representations are active into a systematic description of the development.
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Lastly, an advantage of our account is that it generates distinct and testable predictions.
For example, we predict that having a task which emphasises the perspective of the agent
over the object would facilitate the activation of the vicarious mental file and thereby
improve children’s performance on the FBT. This would include in particular tasks which
have a strong interactive element or that are carried out in a cooperation or competition
context, but also those in which reality is made relatively less salient such as by removing
the object. Conversely, if the task emphasises the object, for example if the task involves a
very interesting object or is presented as a more reality based problem solving task,
children’s performance will be impaired. One way in which one might test this is if there
is a difference in performance between children who are introduced to the experimenter
and told about them (agent condition), as opposed to children who are only introduced to
the object and perhaps even allowed to play with it before administering the FBT (object
condition). We would predict that children in the agent condition would perform better
than those in the object condition as the emphasis on the agent as opposed to the object
would increase the likelihood of the vicarious mental file being activated and thereby
enabling them to pass the FBT. If we are correct in thinking that children pass the implicit
false belief looking tasks because there is a focus on the other person in these tasks which
is disrupted in the explicit FBT (Rubio-Fernández 2013), thenwewould also predict that if
the implicit false belief is modified to break this focus on the other person, then infants
should fail the implicit FBT too. Oneway of doing this would be to hide an object which is
very attractive for the infants (for example a flashing toy). While initially children’s
performance is initially strongly influenced by the context of how the task is framed, we
would predict that this effect of situational factors is reduced (as it can be compensated for)
in older children. Generating such predictions for concrete experiments is especially
important as it means that our account goes beyond post-hoc explanations.

6 Conclusion

We have argued that the development of children’s performance in the FBT is neither
due to purely cognitive nor purely situational factors, but rather that there is an interplay
between these factors. The interplay can be described with two principles, namely the
situational factors principle and the cognitive factors principle. While situational and
cognitive factors remain active at all stages in ontogeny our account predicts that they
develop a new dynamic at each stage. Using these principles children’s early success on
the implicit FBT can be explained by the situational factors principle. Violation of
expectation FBT is a consequence of situational factors highlighting the person and
thereby facilitating the activation of the vicarious mental file. While initially children’s
responses are determined purely by situational factors there is a cognitive development
which allows for the gradual detachment from the situation21 characterised by the
cognitive factors principle, thereby enabling children to pass the explicit FBT. In the
SMF account we analysed the development of passing the helping behaviour FBT and
then the explicit FBT as follows: due to situational aspects the person is in the focus of
the child such that the child activates the vicarious mental file and is with 18 months of

21 This is not to suggest that situational factors do not continue to play an important role in ordinary social
cognition but merely that it does not depend primarily on situational factors.
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age able to represent the chocolate as belonging to Maxi or as desired by Maxi (in line
with Wellman’s (2002) desire psychology). It is through acting in a situation that a first
systematic unidirectional link established between the vicarious file and the regular file.
That is to say that it is through the challenge of acting in relation to the other goal-
directed behaviour that children come to establish a unidirectional link which enables a
systematic switch between accounting for someone else’s perspective, i.e. wanting the
chocolate, and then acting on their own reality by handing it over. In a second step the
bi-directional link is established which enables the rather unconstrained use of the
information of the files which are connected through the linking.

We have proposed the SMF account as a way of providing a satisfactory account of
the developmental data from the FBT, but further investigation of the role of situational
factors and how these relate to cognitive development along these lines could provide
support for the account and allow for further elaboration of the account.
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