
 

1 

 

 

Fenici, M. (2013). Philosophical Psychology. 

 

You can download the original paper at: 

http://www.tandfonline.com/doi/abs/10.1080/09515089.2013.865096#.UqbKBOKzIkk 

Write me at mfenici [at] hotmail [dot] com to have a copy of the original. 

Social cognitive abilities in infancy: is mindreading the best explanation? 

Marco Fenici 

Department of Philosophy 

Università degli Studi di Firenze 
mfenici@hotmail.com 

ABSTRACT 

I discuss three arguments that have been advanced in support of the epistemic mentalist view, i.e., 

the view that infants’ social cognitive abilities (SCAs) manifest a capacity to attribute beliefs. The 

argument from implicitness holds that SCAs already reflect the possession of an “implicit” and 

“rudimentary” capacity to attribute representational states. Against it, I note that SCAs are 

significantly limited, and have likely evolved to respond to contextual information in situated 

interaction with others. I challenge the argument from parsimony by claiming that parsimony per 

se favours neither a mentalist nor a behaviour-reading account. Finally, I argue that early SCAs do 

not develop continuously into four-year-olds’ belief attribution abilities. Accordingly, the 

argument from developmental continuity is empirically inadequate. Careful analysis of both the 

empirical data and the theoretical assumptions leading to the epistemic mentalist view is needed in 

order to improve our understanding of SCAs in early infancy. 

Introduction 

Recent studies investigating infants’ social cognitive abilities (SCAs), that is, their capacity to make 

predictions about others’ behaviour, by employing spontaneous-response false belief tasks (SR-

FBTs) have found that infants are sensitive to others’ (false) beliefs in their second year of life. For 

instance, in the seminal study by Onishi & Baillargeon (2005), 15-month-olds were familiarised 
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with seeing an actor hiding a toy in a green box and then retrieving it. Infants then received a single 

trial in which a belief was induced in the actor about the location of the toy. In the true-belief 

condition, both infants and the actor saw the toy moving to a yellow box. This was also the start of 

the false-belief condition; however, a screen was then raised in front of the actor, and only the 

infants saw the toy coming back to the green box. In the test trial, the infants saw the actor reaching 

for the toy at one of the two locations. Infants were found to look longer—indicating surprise—

when the actor reached for the toy against the beliefs that it would be rational to attribute to her, that 

is, when she either reached for it in the false-belief trials or did not reach for it in the true-belief 

trials. 

According to the supporters of what I will call the epistemic mentalist view, this result 

demonstrates that 15-month-olds already possess a theory of mind, that is, a “psychological-

reasoning system that provides them with a skeletal causal framework for interpreting the actions of 

agents” (Baillargeon, Scott, & He, 2010, p. 111; see also Csibra & Gergely, in press; Leslie, 2005; 

Luo & Baillargeon, 2010). In particular, epistemic mentalist theorists have assumed that very young 

infants already attribute representational states to others, that is, that infants “realize that others act 

on the basis of their beliefs and that these beliefs are representations that may or may not mirror 

reality” (Onishi & Baillargeon, 2005, p. 257).
1
 By considering others’ beliefs, they argue, infants 

can perform rudimentary forms of practical reasoning. This interpretation of these results challenges 

the traditional hypothesis that children acquire the concept of belief only around age four (Wellman, 

Cross, & Watson, 2001; Wellman & Liu, 2004) as suggested by elicited-response false belief tasks 

(ER-FBTs, Baron-Cohen, Leslie, & Frith, 1985; Wimmer & Perner, 1983). 

In more recent years, additional evidence has accumulated in favour of the epistemic mentalist 

view. Onishi & Baillargeon's (2005) finding, obtained with violation-of-expectancy paradigm, has 

                                                           
1
 The central tenet of the epistemic mentalist view is that infants specifically can attribute beliefs. This is why it is 

labelled “epistemic.” Mentalist interpretations concerning infants’ capacity to attribute other kinds of mental states (e.g., 

desires and intentions) are not the matter of discussion in the current debate. 
2
 Thus, in what follows, I will use “non-epistemic interpretations” to refer to belief-like mindreading, perceptual 
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been replicated in 18-month-olds by testing their disposition to engage in active helping behaviour 

(Buttelmann, Carpenter, & Tomasello, 2009) and in two-year-olds with anticipatory looking 

(Southgate, Senju, & Csibra, 2007). Others demonstrated that verbal prompting also starts driving 

anticipatory looking around the third year (Clements & Perner, 1994; Garnham & Ruffman, 2001). 

Moreover, Onishi & Baillargeon (2005) assessed infants’ disposition to show dishabituation to 

others’ beliefs formed through vision. Other studies replicated the result familiarising infants with 

situations where an actor formed a belief based on tactile perception (15 months, Träuble, 

Marinović, & Pauen, 2010), logical inference (14.5 months, Song & Baillargeon, 2008; 18 months, 

Scott & Baillargeon, 2009), and verbal information (18 months, Song, Onishi, Baillargeon, & 

Fisher, 2008; see also Baillargeon et al., 2010 for a review). Finally, partial evidence of sensitivity 

to others’ false beliefs has been attested even in 7-month-olds (Kovács, Téglás, & Endress, 2010). 

According to its supporters, the epistemic mentalist interpretation is the most natural way to 

account for these data. Nevertheless, these experiments only attest that infants selectively respond to 

others’ (false) beliefs. This does not yet demonstrate that they are attributing representational states. 

Moreover, tracking capacities alone do not specify the nature of what is tracked. Even though 

infants were effectively responding to others’ beliefs, they might still do that by tracking some 

simpler properties or features that are coextensive with them (see section 1 for two detailed 

proposals). 

Following these considerations, others have suggested that infants’ performance in SR-FBTs 

does not in fact depend on a capacity to attribute beliefs. Hutto, Herschbach, & Southgate (2011) 

have distinguished three different “families” of proposals. According to belief-like mindreading 

accounts, infants’ alleged mentalist abilities really depend on their capacity to track more basic 

features of others’ action. For instance, Apperly and Butterfill (Apperly & Butterfill, 2009; 

Butterfill & Apperly, 2013) argue that infants track what objects others encounter and have 

encountered in their perceptual space, while de Bruin & Newen (2012) explain many SR-FBTs by 
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appealing to the development of separated inhibitory skills for motor, perceptual, and symbolic 

representations. 

In contrast, perceptual mindreading accounts claim that infants’ performance on SR-FBTs 

really depends on a capacity to reason about others’ perceptions. For instance, Fabricius (Fabricius, 

Boyer, Weimer, & Carroll, 2010; Fabricius et al., 2010; Fabricius & Khalil, 2003) argues that 

younger infants can employ some kind of “perceptual access reasoning,” which only implies the 

mentalistic concepts of seeing, knowledge, and ignorance. Similarly, Lurz & Krachun (2011) argue 

that certain forms of social cognition may rely on the more limited capacity to ascribe perceptual, 

rather than belief, contents. 

Finally, non-mindreading accounts contend that mentalist understanding is not necessary to 

explain infants’ behaviour in SR-FBTs. Some propose that SCAs depend on infants’ associative 

capacities. For example, Perner & Ruffman (2005) claim that infants exploit triadic associations 

between agents, objects, and locations. Others suggest that infants “succeed” in SR-FBTs by 

calculating the transitional probabilities between different patterns of action. For instance, 

according to Sabbagh, Benson, & Kuhlmeier (2010) infants encode the constituent structure of 

intentional action in terms of “the 4Ws of action: who, what, where, and when,” and this allows 

them to predict sequences of actions. Similarly, Perner and Ruffman (Perner & Ruffman, 2005; 

Perner, 2010; Ruffman & Perner, 2005) suggest that 15-month-olds can form behavioural rules, 

which directly connect what an agent perceives with what she will do next; and 

Ruffman, Taumoepeau, & Perkins (2012) argue that infants bootstrap their understanding of mental 

states by learning to recognise regular patterns of action in others’ behaviour. Still others explain 

SCAs in infancy without relying on mentalist interpretations at all. Zawidzki (2011) appeals to 

infants’ capacity to apply an enhanced version of Csibra & Gergely's (1998) “teleological stance,” 

while de Bruin, Strijbos, & Slors (2011) contend that infants ascribe behavioural dispositions to 

others according to the actions afforded by objects in their environment. Finally, Fenici (subm.) 
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argues that infants constantly form and update their expectations about others’ behaviour, and that 

this ability progressively extends in the course of development to reflect an appreciation of what 

others can and cannot see. No meta-representational capacities are needed to account for younger 

infants’ SCAs. 

While there are important differences between these proposals, all of them oppose the epistemic 

mentalist view.
2
 Rather than reflecting belief attribution capacities, they suggest, early SCAs may 

stand for (i) more minimal capacities to track others’ beliefs by responding to their observable 

manifestation in overt behaviour, or (ii) some sensitivity to others’ goals and perceptual states, or 

even (iii) depend on less sophisticated embodied competences that do not have any direct 

translation in the vocabulary of folk psychology. Accordingly, they argue, we should be very 

cautious in projecting the explanatory structure of folk psychology on infants’ cognitive capacities. 

The ability to attribute beliefs should be conceived as one possible explanans, certainly not the 

explanandum, for infants’ SCAs.
3
 

Careful analysis of both the empirical data and the theoretical assumptions leading to the 

epistemic mentalist interpretation is needed to assess the extent to which non-epistemic accounts 

undermine it. In this article, I want to discuss three possible arguments that can be advanced to 

defend that interpretation. I will conclude that there is no conclusive empirical evidence supporting 

any of them. More research as well as more precise theoretical models of social cognitive 

development are therefore needed before adopting the epistemic mentalist view as the best 

explanation of infants’ SCAs. 

                                                           
2
 Thus, in what follows, I will use “non-epistemic interpretations” to refer to belief-like mindreading, perceptual 

mindreading, and non-mindreading accounts. In doing this, I will deliberatively gloss over the fact that belief-like and 

perceptual mindreading accounts are still mentalist—although in a weaker sense than the epistemic mentalist view—, 

while non-mindreading accounts oppose both epistemic and non-epistemic mentalist interpretations (where by “non-

epistemic mentalist interpretations” I mean belief-like and perceptual mindreading accounts). 
3
 “False belief understanding should be taken as explanandum instead of explanans. That is, we should try to explain 

different forms of false belief understanding by appealing to an explanatory terminology that does not include ‘false 

belief’ as an explanatory concept” (de Bruin & Newen, 2012, p. 254). 
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The argument from implicitness holds that infants’ SCAs already reflect the possession of an 

“implicit” and “rudimentary” capacity to attribute representational states. I argue in section 1 that 

this hypothesis is ambiguous unless a criterion for implicit possession of a capacity is provided. I 

first introduce a proposal concerning what is to be in “tacit” possession of a theory or knowledge.  I 

then show that available evidence does not dispel non-epistemic mentalist interpretations of the 

early SCAs possession of a tacit theory in this sense is meant to explain. Moreover, theoretical 

considerations suggest that early SCAs may be more limited than what expected. Accordingly, the 

supporters of the epistemic mentalist view may not really pick out the most straightforward 

interpretation of infants’ SCAs.  

Section 2 assesses the argument from parsimony, which states that the epistemic mentalist 

interpretation of infants’ SCAs is theoretically more parsimonious than, thereby preferable to, 

alternative non-epistemic explanations. I object that although parsimony is a methodological 

criterion, parsimony per se favours neither epistemic nor non-epistemic interpretations of the 

empirical data.  

In section 3, I address the argument from developmental continuity. The argument states that, 

because social cognitive development is continuous from infancy to early childhood, and four-year-

olds certainly possess the capacity to attribute beliefs, infants’ performance on SR-FBTs represent 

the earliest manifestation of this ability. I report empirical data attesting to discontinuity in social 

cognitive development from infancy to early childhood. Accordingly, no such considerations 

militate in favour of the view that basic SCAs are the forerunners of the capacity to attribute beliefs 

at age four. 

1. The argument from implicitness 

The argument from implicitness appeals to the distinction between the “explicit” and the “implicit” 

possession of a capacity. This distinction has been variously articulated in the psychological 
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literature, and assimilated to the difference between procedural and declarative memory, conscious 

and unconscious access, verbalizable and non-verbalizable knowledge, automatic and voluntary 

control, conceptual and non-conceptual content (Dienes & Perner, 1999; Low & Perner, 2012). 

Relying on this distinction, the supporters of the epistemic mentalist view hold that infants’ SCAs 

reflect the possession of an “implicit” and “rudimentary” capacity to attribute representational states 

(Onishi & Baillargeon, 2005), which nevertheless is not fully (e.g., verbally) expressed because of 

performance limitations (Bloom & German, 2000; Fodor, 1992).  

This argument is however irrelevant unless a criterion for the implicit possession of a capacity 

is provided. Both epistemic and non-epistemic interpretations indeed agree that SCAs in infancy are 

not characterized by necessity by those attributes usually associated with the explicit possession of a 

capacity. Nevertheless, they conflict about which is the best candidate to describe the physical 

structures and causal processes that underlie infants’ SCAs. How can we even select among 

competing descriptions? We need to define a criterion for the implicit possession of a capacity 

before being in a position to answer this question. 

Davies & Stone (2001) provide a definition of tacit possession of knowledge that may help to 

specify the empirical significance of the argument from implicitness. Any account of tacit 

knowledge, they note, faces a dilemma. On the one hand, a subject does not need to be able to 

verbally express knowledge of the principles underlying her behaviour to be credited with tacit 

knowledge of these principles. On the other hand, a subject’s mere conformation to a rule is not 

sufficient evidence to establish that she makes use of the rule to guide her behaviour. If a genuine 

attribution to a subject of tacit knowledge “is an empirical claim that goes beyond a summary of 

conforming behavior, then it should be possible to indicate what kinds of evidence would count in 

favor of or against that empirical claim” (Davies & Stone, 2001, p. 150) while avoiding requiring 

that the subject should be able to verbalise her knowledge. 
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Their solution appeals to the notion of structural similarity, or mirroring, between the physical 

structures and the cognitive processes that allows performing a task, on the one hand, and the 

deductive structure of the proofs in the formal theory that codifies the body of knowledge 

supposedly implemented by those structures and processes, on the other. To clarify this with an 

example, consider the case in which a person performs a task in a way that conforms to a rule—e.g., 

she utters the sound /B/ whenever presented with a letter-string beginning with ‘b,’ in accordance 

with the rule that, if a letter-string begins with ‘b,’ then its pronunciation begins with /B/. Certainly, 

Davies & Stone claim, we should not credit the person with tacit knowledge of the ‘b’/B/-rule in the 

case she had memorised separately the pronunciation of a large number of letter-strings beginning 

with ‘b.’ Instead, we should attribute tacit knowledge of the rule if her capacity to pronounce ‘b’-

letter-strings depended on a common core of cognitive structures and processes. Tacit knowledge of 

a rule therefore exists when “there is a single state of the subject that figures in a common causal 

explanation of a battery of transitions that conform to the rule” (Davies & Stone, 2001, p. 151). 

The very idea holds even when explaining a set of capacities by attributing tacit knowledge of a 

theory, or of a set of principles, rather than of a single rule. We are justified to attribute tacit 

knowledge of a theory only if, for any of the principles and axioms of the theory, a single state of 

the subject is the explanatory factor of all the subjects’ processing that conforms to that principle or 

axiom, so that we can map the causal structure of the processes implementing some abilities on the 

deductive structure of the proofs in the theory that, we say, is tacitly represented by these 

processes.
4
 Conversely, a device cannot be said to implement tacit knowledge of a theory unless we 

can uniformly map its performance in some tasks to the explanatory structure of the theory. 

Here is how this applies to SCAs: Davies & Stone's (2001) account of tacit knowledge implies 

that, if infants can really attribute representational states at least “implicitly” and “rudimentarily,” 

                                                           
4
 “If the principles stated by the axioms of a formal theory of a task are embodied as tacit knowledge in a processing 

system that performs the task, then the causal structure of the processing mirrors the derivational structure of the 

(canonical) proofs in the formal theory” (Davies & Stone, 2001, p. 153). 
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then the physical structures and the cognitive processes responsible for this capacity must mirror the 

deductive structure of behaviour predictions in folk psychology, which is the pseudo-formal theory 

that codifies the relations between environmental circumstances, beliefs, other mental states, and 

action. More specifically, the cognitive bases of infants’ SCAs must minimally mirror the deductive 

structure of practical reasoning, i.e., the “core” of folk psychology according to which every action 

is caused and explained by a belief-desire pair (Davidson, 1963).  

This proposal is neutral with respect to the philosophical dispute whether the capacity to 

consider other agents’ reasons for action is strictly theoretical. Participants to the debate have 

traditionally divided into two opposing factions (Davies & Stone, 1995). According to the theory 

theory, our understanding of others’ mental states depends on theoretical understanding of folk 

psychological regularities—i.e., law-like generalisations connecting intentions, desires, beliefs, and 

action. Theory theorists have then debated whether this knowledge is innate and implemented in a 

cognitive module (Baron-Cohen, 1994; Scholl & Leslie, 1999) or is instead acquired in early 

childhood and encoded through theoretical principles (Carey & Spelke, 1996; Gopnik & Meltzoff, 

1997; Wellman, 1990). In contrast, simulation theory has claimed that, when predicting another’s 

action, we simulate what we would do if we were in her situation. That is, we put ourselves “in the 

other’s shoes” and simulate her future decisions by using our own decision-making processes as an 

inner model of her action (Goldman, 2006; Harris, 1989). 

Significantly, Davies & Stone's (2001) account of tacit knowledge abstracts from the features 

grounding the theory–simulation debate. Indeed, both the theory theory and simulation theory posit 

the existence of a sub-personal mechanism that mirrors the structure of the practical reasoning (i.e., 

belief-desire) of agents—although that posited by simulationists differs from that posited by the 

theory theory in that the beliefs and desires on which simulationist mechanisms operate are 

(pretended) mental states of the mindreader rather than fictional mental states attributed to another 

agent (see, for example, de Bruin & Strijbos, 2010). Consequently, even on the simulationist 
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account, when one reuses one’s own practical reasoning mechanisms to simulate those of another 

agent, this embodies tacit knowledge of the agent’s mind in Davies and Stone’s (2001) sense. 

Furthermore, the modularist and the scientific versions of the theory theory differ with respect 

to how they assert that children represent the knowledge of folk psychological principles, either 

tacitly or verbally. Nonetheless, these approaches share the assumption that the processes 

implementing mindreading capacities must mirror belief-desire reasoning. Because this is the 

minimal condition for  the possession of tacit knowledge of a theoretical domain on the Davies & 

Stone’s (2001) model,, the present proposal is also neutral with respect to the opposition between 

the modularist and the scientific theory theory. 

Let us accept Davies & Stone’s (2001) account of tacit knowledge and ask what evidence we 

have that the cognitive processes underlying infants’ SCAs mirror deductive structure of practical 

(i.e., belief-desire) reasoning. There is compelling evidence that very young infants reliably track 

others’ desires and intentions (Biro, Verschoor, & Coenen, 2011; Woodward, 1998, 2003). Then, 

the real issue in the debate about whether we should therefore credit infants with tacit knowledge of 

folk psychology concerns whether this capacity shows that they can really attribute beliefs—indeed, 

this is why the epistemic mentalist view is, in fact, “epistemic” (see note 1). In folk psychology, 

beliefs are potentially-conscious mental states having the function of integrating the mental life of 

their bearers: they are formed through perception and lead to action. Davies & Stone’s (2001) 

account therefore requires that the implicit possession of the concept of belief implies the presence 

of cognitive structures and processes that play the same explanatory role that beliefs have in folk 

psychology: that is, cognitive structures and processes that can be accessed in a number of 

situations and produce coherent behaviour in several tasks. 

In the extant studies of infants’ sensitivity to contexts in which agents form (false) beliefs, that 

infants uniformly are taken to suppose that others’ beliefs are formed through vision. Significant 

exceptions, however, are a few studies attesting that infants respond to beliefs that others formed 
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through tactile perception (15 months, Träuble et al., 2010), logical inferences (14.5 months, Song 

& Baillargeon, 2008; 18 months, Scott & Baillargeon, 2009), and verbal information (18 months, 

Song et al., 2008).
5
 

Nearly all extant studies  of infants’ sensitivity to the contexts in which agents can manifest 

(false) beliefs through different kinds of actions present infants with situations in which the 

possession of a belief is manifested by an actor’s grasping a solid object at a location. This is mere 

target-directed behaviour, which is distinct from behaviour that is intentional in the sense that it is 

driven by a mental representation (Millikan, 1993; Garfield, 2000; Hutto, forth.). Unlike target-

oriented behaviour, intentional behaviour manifests in different actions, and is insensitive to the 

kinematics of motor acts. However, no study has ever controlled whether infants’ sensitivity to false 

beliefs is unmoved by changes in the kinematic of the predicted action—e.g., as when attempting to 

grasp either solid objects or sand.
6

 Nor has any study contrasted infants’ expectations towards 

different possible ways of manifesting a belief—e.g., through either pointing or reaching (Perner, 

2010). 

Current empirical data consistently support the view that 15-month-olds’ respond to others’ 

false beliefs formed through different sense modalities. There is, however, little variety in the way 

empirical studies have assessed infants’ sensitivity to how the future behaviour of one agent is 

modulated by her false beliefs. In particular, empirical studies have never distinguished sensitivity 

to the difference between target-directed and intentional behaviour. 

Although these data are compatible with the epistemic mentalist interpretation, they therefore 

leave open the possibility that infants in SR-FBTs are merely forming expectations about the actor’s 

future behaviour by tracking some simpler properties or features of action that are coextensive in 

predictive power with the possession of (false) beliefs. For instance, it may still be that infants can 

                                                           
5
 Significantly, no experiment has ever assessed infants’ sensitivity to others’ beliefs originating from auditory 

information (but see Fenici, 2011 for a suggestion about how to design such a study). 
6
 I am in debt to Corrado Sinigaglia for this observation. 
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track others’ beliefs by tracking their more proximal observable correlates—e.g., visual, auditory, 

and other modal perceptions (Apperly & Butterfill, 2009; Butterfill & Apperly, 2013); or, 

otherwise, that evidence of integration of information across different sensory modalities and motor 

responses only reflects infants’ capacity to form expectations about others’ behaviour, a capacity 

that is refined in the time (Fenici, subm.; see also Sirois & Jackson, 2007). Let me consider each 

these two alternatives in more detail. 

Apperly and Butterfill (Apperly & Butterfill, 2009; Butterfill & Apperly, 2013) suggest that 

adults use two distinct cognitive processes to compute others’ mental states. Complex tasks like the 

traditional false belief test depend on high-level social cognitive processes, which are highly 

flexible but cognitively demanding thereby non-automatic. In contrast, low-level social cognitive 

processes, which underlie infants’ performance in SR-FBTs, have likely been naturally selected. 

They are cognitively efficient, because they rely on the processing of simple features of the 

perceived input, but also inflexible since they are very limited both in the kind of information they 

can process and in how their outcome can influence other cognitive processes.
7
 

Low-level social cognitive processes allegedly underlie infants performance in SR-FBTs. To 

describe them, Apperly and Butterfill introduce the notion of a field “as a certain region of space 

centered on an individual” (2009, p. 962). They say that an agent encounters an object when the 

object is in the agent’s field; and that an agent registers an object when she encounters it at one 

location. Registration is a relation much similar to encountering “except that it continues to obtain 

even after an object is no longer in one’s field” (2009, p. 962). 

Because of how encountering and registering are defined, the objects falling into an agent’s 

field will be, approximately, those the agent will perceive; and the objects the location of which an 

agent will (even falsely) remember will be, approximately, those the agent encountered and 

                                                           
7
 See also Mandler (2012, p. 438): “[15-month-olds] merely think that the other person has seen something and will 

make use of that to locate it, just as they do themselves. Infants of this age also use what other people see to predict 

their actions even if it differs from what the infants themselves see (Luo & Baillargeon, 2007; Sodian, Thoermer, & 

Metz, 2007). All of this is seeing as knowing, and it does not imply theory of mind.” 
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registered. Nonetheless, considering what objects an agent encounters and registers is different from 

considering her perceptions and beliefs. Encountering and registrations are relations to objects and 

properties, not to propositions. Moreover, Apperly and Butterfill argue, reasoning about 

encountering and registrations imposes “signature” limits to the kind of properties that the reasoner 

can track—in the same way in which the cognitive processes underlying the processing of 

numerical quantities in infancy are importantly limited (see Carey, 2009, Chapter 4 for a 

summary).
8
 Accordingly, although reasoning about one agent’s encounters and registrations can 

help infants to form expectations about the actor’s behaviour in SR-FBTs, this does not amount to 

say that infants have a capacity to attribute beliefs. Reasoning about registrations allows infants to 

track others’ beliefs only in a limited range of situations. 

Apperly and Butterfill explicitly write that they aim only “to provide the core elements of a 

computational theory in Marr’s sense, … [which] could be realised in a cognitively efficient manner 

without requiring conceptual sophistication” (p. 9).
9
 In the attempt to specify some details about the 

algorithmic and the implementation levels, Fenici (subm.) proposes that early SCAs rely on infants’ 

capacity to constantly form and update their expectations about others’ future actions, a capacity 

which progressively extends in the course of development to reflect an appreciation of which 

objects others can and cannot gaze at. 

In detail, extended investigation has by now demonstrated that, from 5–6-months on, infants 

can track the (motor) goal of others’ actions, such as grasping (Woodward, 1998, 2003). By age 

one, this capacity is sophisticated as attested by studies on infants’ action parsing capacities (9–11 

months, Baldwin, Baird, Saylor, & Clark, 2001; Behne, Carpenter, Call, & Tomasello, 2005; 

                                                           
8
 See Low & Watts (2013) for evidence of signature limits in infants’ alleged capacity to attribute representational 

states. 
9
 Marr (1982) distinguished three levels of description of a (cognitive) function. At the more abstract computational 

level, a function is extensionally defined by an association between a set of activation patterns that can be provided as 

input to a cognitive mechanism and the set of produced responses. The algorithmic level specifies the computational 

one by adding a formal description of the procedure by which the function at the computational level is computed. 

Finally, the implementation level also describes how the algorithmic level is instanced in a physical  device or a 

biological organism.  
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Olineck & Poulin-Dubois, 2009; Saylor, Baldwin, Baird, & LaBounty, 2007) and sensitivity to 

nested-goals (10–12 months, Biro et al., 2011; Sommerville & Woodward, 2005; Woodward & 

Sommerville, 2000). These studies demonstrate that infants associate cognitive agents with the 

outcome of their actions, and rely on these associations to form expectations about the agent’s 

future behaviour. Although this is normally taken to be equivalent to the idea that infants attribute 

goals, these capacities may rather depend on neural processes of covert (motor) imitation (Iacoboni, 

2003; Wilson & Knoblich, 2005; Wolpert, Doya, & Kawato, 2003), which become progressively 

attuned to more abstract features of the observed action due to associative learning (Cooper, Cook, 

Dickinson, & Heyes, 2013; Ruffman et al., 2011). 

Computing the statistical regularities in observed patterns of action may lead infants to form 

expectations not only about others’ motor behaviour but also about their gaze—this is consistent 

with Apperly and Butterfill’s claim that infants start tracking which objects other agents encounter. 

Infants indeed find it more difficult to track target-directed gaze than target-directed motor 

behaviour because the former but not the latter lacks physical contact between the actor and the 

target. They can nevertheless start creating associations between actors and the target of their gaze 

by noticing that cognitive agents regularly act upon the objects they gaze at. This hypothesis is 

coherent with empirical data attesting that the ability to follow others’ gaze significantly improves 

around the ninth month (Johnson, Ok, & Luo, 2007; 8 months, Luo, 2010; Senju, Csibra, & 

Johnson, 2008), and that this capacity may merely depend on infants’ ability to detect contingent 

patterns of interaction with the gazing agent (Deligianni, Senju, Gergely, & Csibra, 2011). 

The analysis above possibly sketches an algorithmic (and maybe suggests the implementation) 

level of infants’ capacity to associate actors with encountered objects, but still does not account for 

how infants may create Apperly and Butterfill’s registration relations. This may happen when 

infants start responding to the modifying role that barriers have on others’ future gazing and acting.  



 

15 

 

 

Several studies found that, around 12–14 months, infants do not associate an agent with a 

possible target of action when a barrier is preventing her from seeing the target (Butler, Caron, & 

Brooks, 2000; Caron, Kiel, Dayton, & Butler, 2002; Dunphy-Lelii & Wellman, 2004; Sodian, 

Thoermer, & Metz, 2007).
10

 Statistical learning may well account for this novel capacity just as it 

explains how 9-month-olds bootstrap sensitivity to gaze direction from sensitivity to target-directed 

behaviour. Having stabilized one level of representation of others’ actions, infants are in the 

position to notice new patterns of regularities in others’ behaviour (Karmiloff-Smith, 1992). In 

particular, once they have learnt to associate actors with the targeted objects of their gazing, infants 

can start noticing that agents do not behave similarly in the presence or in the absence of barriers on 

their line of gaze. Significantly, this sensitivity to the modifying role that barriers have on others’ 

future gazing and acting comes in place right before infants start manifesting sensitivity to false 

beliefs in SR-FBTs. This may well be because developing this sensitivity is the last developmental 

step that infants need to achieve before starting manifesting SCAs in SR-FBTs. 

The accounts by Apperly and Butterfill (Apperly & Butterfill, 2009; Butterfill & Apperly, 

2013) and Fenici (subm.) just described are not mutually exclusive in that they refer to different 

levels of description of the cognitive processes underlying infants’ performance in SR-FBTs. 

Significantly, they both attempt to explain infants’ SCAs in terms of the activity of efficient 

cognitive processes that do not require conceptual sophistication. 

A full defence of these alternatives is beyond the scope of this article. Here I only note that his 

proposed explanation of the relevant capacities demonstrated by infants in these experiements is not 

implausible. The primary function of mental concepts such as that of belief is to account for 

sensitivity to non-contextual information—i.e., information stored independently from direct 

connection with its source. However, our ancestors were living in very close interaction with their 
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 Though see Luo & Johnson (2009) and Luo (2011) for evidence on younger infants, and Fenici (subm.) for a critical 

discussion. 
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conspecifics until very recently in the (pre)history of humanity. If SCAs were evolved in such a 

context, then it would not be surprising that they are limited only to others’ information formed and 

consumed in the immediate situation.
11

 SCAs would lack the kind of generality that presumably 

makes belief attribution so useful as a domain general capacity, and there would be little reason to 

prefer the epistemic mentalist view to these descriptions of infants’ performance in SR-FBTs. 

To summarise, a theoretically refined version of the argument from implicitness concludes that 

the cognitive structures and processes underlying SCAs mirror the structure of belief-desire 

reasoning. Nevertheless, available evidence does not demonstrate that infants track others’ beliefs, 

as opposed to than some simpler states or properties that (i) are coextensive with them, but (ii) 

support behaviour prediction only in a limited number of contexts. There are also plausible reasons 

to think that SCAs are significantly limited because they have evolved to facilitate response to 

contextual information in situated interaction with others. If that is the case, the empirical data in 

favour of epistemic mentalist interpretations of SCAs in infancy do not seem to be conclusive. 

Appealing to implicitness and to tacit possession of theoretical knowledge about folk psychology is 

not sufficient to establish the epistemic mentalist view. 

2. The argument from parsimony 

The epistemic mentalist view explains infants’ expectations in some experimental conditions (e.g., 

when infants see an actor first observing an object being placed at a hidden location and then 

retrieving it) by combining two kinds of mindreading rules—that is, belief-formation (e.g., “seeing 

x at location y → believing that x is at location y”) and belief-use rules (e.g., “believing that x is at 

location y → looking for x at location y”). Influenced by discussion in primatology (Lurz, 2011; 

Penn & Povinelli, 2007; Povinelli & Vonk, 2004), some argue instead that behaviour-reading rules 

directly connecting agents’ perceptions and actions (e.g., “seeing x at location y → looking for x at 
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 See Dennett (1983) for a similar point about the cognitive capacities of vervet monkeys. 
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location y”) equally explain infants’ performance on SR-FBTs without the need of mentalist 

interpretations (Low & Wang, 2011; Perner & Roessler, 2011; Perner, 2010). 

The argument from parsimony specifically challenges this low-level interpretation. Since 

infants see actors performing different actions in different SR-FBTs, it claims, behaviour-reading 

accounts require different rules for each experimental situation. This makes their interpretation 

highly implausible as an account of the range of evidence collected in different experimental tasks. 

On the contrary, the epistemic mentalist view requires positing a more limited number of rules. It is 

thus more parsimonious thereby also preferable (Onishi & Baillargeon, 2005). 

The criterion of parsimony does not however automatically endorse mentalist over behaviour-

reading accounts. At least two reflections undermine the argument. On the one hand, parsimony can 

ask us to reduce either the number of rules or the number of concepts necessary to explain infants’ 

performance in SR-FBTs. Now, principles and concepts are reciprocally dependent in specifying a 

theory. Equally effective explanations can be provided by either an ontologically-rich theory 

implementing relatively few principles relating several complex concepts or by a logically-

equivalent theory in which the ontology of the former is re-defined in terms of a smaller set of 

conceptual primitives. Although the latter theory will provide more extended explanations, it will 

need fewer concepts—in agreement with Ockham’s economy principle. Therefore, if parsimony 

were interpreted as concerning concepts rather than explanations, behaviour-reading accounts 

would have to be preferred. 

Furthermore, as Low & Wang (2011) note, parsimony will privilege mind- or behaviour-

reading accounts depending on how rules are counted. Suppose that infants are found to be sensitive 

to two SR-FBTs, in which an agent forms a false belief based on vision (experiment A) and tactile 

perception (experiment B), while she manifests the possession of the belief only through reaching. 

To explain infants’ capacity to predict the agent’s behaviour, a mindreading interpretation would 

require to posit two belief-formation rules (e.g., “seeing x at location y → believing that x is at 
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location y” and “touching x at location y → believing that x is at location y”) plus one belief-use 

rule (e.g., “believing that x is at location y → looking for x at location y”), for a total number of 

three. In contrast, a behaviour-reading account would require her to posit only two rules (e.g., 

“seeing x at location y → looking for x at location y” and “touching x at location y → looking for x 

at location y”). In general, the number of mindreading rules necessary to explain infants’ 

performance in a series of SR-FBTs amounts to the sum of the number of belief-formation and the 

number of belief-use conditions. In contrast, the number of required behaviour-reading rules is their 

product. Thus, when the range of belief-inducing situations and response demands of a SR-FBT is 

limited—as it is in all studies conducted until today—a small number of behaviour rules predicts an 

actor’s future action more parsimoniously than a larger set of mindreading rules. 

One might reply that this analysis only applies to experimental conditions. Everyday  life  

instead presents us with so many situations that it is very unrealistic to think that infants develop 

independent behaviour-reading rules to deal with each of these separately. This reply however 

partially simplifies the contrast between mind- and behaviour-reading interpretations. Proponents of 

behaviour-reading accounts do not necessarily assume that all behaviour-reading rules must be 

learnt; some of them may be hard-wired and set up by natural selection (Low & Perner, 2012). 

Moreover, behaviour-reading rules do not necessarily associate descriptions of the stimuli in one 

agent’s environment with descriptions of the agent’s possible reaction at the lowest level of detail. 

Behaviour-reading rules need not be dumb, and they may allow for some level of abstraction in the 

categorization of both the environmental stimuli and the agent’s reaction—provided that they do not 

interpose the mediation of some internal variable. In light of this, it is not completely clear how 

many behaviour-reading rules may be at work in everyday situations, and which between mind- and 

behaviour-reading accounts parsimony favours out of the psychologist’s lab. 

It may seem that I am just muddying the waters, but the point at issue is general and important. 

Parsimony identifies a meta-principle to which we can refer to choose between different theories 
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accounting for the same data in some domain. As such, parsimony heuristically drives theory 

formation and choice. However, it does not tell us anything about how the world is, and it may cut 

both ways in theory choice, given that it tells us only to simplify, but not on what dimension that 

simplification is best achieved. Although we may like simpler theories to explain the nature of 

matter, nothing forces explanations referring to strings and Higgs boson to be false just because 

they are less economical. Similarly, although we may like explanations of SCAs in infancy to be 

simple, their ultimate truth is an empirical issue, which is not subject to methodological restrictions. 

Parsimony per se supports neither mentalist nor behaviour-reading accounts of infants’ SCAs. 

3. The argument from developmental continuity 

SCAs expand constantly in the course of infants’ development. Although 15-month-olds selectively 

direct their attention at one agent’s behaviour that is incongruent with her beliefs (Onishi & 

Baillargeon, 2005), they also start driving anticipatory looking reactions after age two (Southgate et 

al., 2007). This anticipatory looking becomes prompted by verbal stimulation before the third year 

(Clements & Perner, 1994; Garnham & Ruffman, 2001), while the capacity to pass ER-FBTs is 

acquired one year later (Wellman et al., 2001). The argument from the continuity in social cognitive 

development draws on this evidence (see also Fenici, 2012, sec. 3). It states that since (i) a capacity 

to attribute representational states, i.e., beliefs, is certainly in place around age four, and (ii) social 

cognitive development is continuous from infancy to early childhood, then (iii) the cognitive 

processes responsible for infants’ performance on SR-FBTs identify the earliest stage of belief 

attribution capacities. 

How the notion of continuity in cognitive development is understood is important when we 

assess this argument. On the one hand, one might think that four-year-olds’ performance in ER-

FBTs essentially depends on the same cognitive structures and processes underlying younger 

infants’ SCAs, and that what is added in cognitive development are only auxiliary computational 
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resources allowing older children to deal with more cognitively-demanding tasks. This 

interpretation is endorsed by several supporters of the epistemic mentalist view, who rely on studies 

correlating the development of mindreading and executive function (Carlson & Moses, 2001; 

Hughes & Ensor, 2007; Jacques & Zelazo, 2005) and point to the progressive maturation of 

inhibitory mechanisms as the novel cognitive element that explains the gradual flourishing of 

mindreading abilities along early childhood (Leslie, German, & Polizzi, 2005; see also Scott & 

Baillargeon, 2009 for a similar proposal). 

There is, however, compelling evidence that undermines the idea that the development of 

inhibitory capacity is what enables children to pass ER-FBTs. First, mentalist theorists normally 

assume that very young infants are predisposed to attribute true beliefs to other agents. This in turn 

requires that infants must possess effective inhibitory abilities that prevent them from deploying 

their knowledge of the situation in SR-FBTs (de Bruin et al., 2011).
12

 But this in turn makes it 

implausible that inhibitory capacities are what infants lack when they do not pass the traditional 

false belief test. Moreover, findings on several populations—autistic children (Ozonoff, Pennington, 

& Rogers, 1991; Ozonoff, 1995), children in Asian countries (see Sabbagh et al., 2013 for a 

review), deaf children (P. A. de Villiers, 2005; Meristo & Hjelmquist, 2009), and deaf adults (Pyers 

& Senghas, 2009)—all demonstrate that the possession of mature inhibitory capacities is not 

sufficient to pass ER-FBTs.
13

 Therefore, the explanation provided by supporters of the epistemic 

mentalist view for the developmental trajectory of SCAs is empirically inadequate. 

                                                           
12

 Baillargeon, Scott, & He (2010, p. 115) argue that SR-FBTs “involve only the false-belief-representation process” but 

do not impose significant inhibitory demands. They do not explain however why this should be the case, nor what 

counts as “significant” inhibitory demands. 
13

 This presupposes that these populations have the same SCAs in infancy of typically developing subjects, an 

assumption that seems certainly false in the case of autism. We do not have reason to doubt this in the case of other 

populations, however. For instance, because social cognitive development is considered invariant across different 

cultures, there is no reason why the development of SCAs’ of infants in Asian countries should be different from that of 

infants in Western countries. Moreover, studies on deaf children demonstrate that only kids raised by hearing parents, 

who are not fluent in sign languages, are delayed in the capacity to pass ER-FBTs; in contrast, their peers raised in non-

hearing families present typical development of this ability (Schick, de Villiers, de Villiers, & Hoffmeister, 2007). 

Considered that both groups present normal inhibitory capacities at age four, this result is at odds with the hypothesis 

that SCAs develop atypically in deaf infants. If that were the case (and the maturation of inhibitory skills was the 
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Alternatively, one might think that the mindreading abilities manifested by the capacity to pass 

ER-FBTs exploit cognitive processes significantly different from those underlying early SCAs. In 

this case, the extension of the range of contexts in which SCAs find application would only attest an 

emerging overlap and integration between the cognitive mechanisms beyond basic capacities to 

form expectations about others’ behaviour and those allowing late-emerging belief attribution 

abilities. Indeed, much recent research supports this conclusion. A first hint comes when 

considering a possible double dissociation between early and more mature social cognitive abilities. 

Senju and collaborators found that autistic people are impaired on SR-FBTs (Senju et al., 2010; 

Senju, Southgate, White, & Frith, 2009 (see also Senju, 2012 for a discussion) while at the same 

passing ER-FBTs (Happé, 1995)—their performance being strongly related to their linguistic 

abilities (Lind & Bowler, 2009; Tager-Flusberg & Joseph, 2005). This pattern contrasts with that 

exhibited by three-year-olds, who are impaired on ER-FBTs while at the same time pasing 

spontaneous-response tasks (Clements & Perner, 1994; Garnham & Ruffman, 2001). 

On one interpretation, this finding may be taken to suggest that, because they fail both SR- and 

ER-FBTs in childhood, adults with autism pass ER-FBTs by using compensatory strategies. The 

result as such would thus not tell us much about continuity or discontinuity in normal development 

of social cognition. This interpretation nevertheless assumes that we do have a clear description of 

what cognitive achievements undergird the capacity to pass ER-FBTs in normally-developing 

children. However, at present we lack such a description—although we know that the ability to pass 

ER-FBTs is related to many cognitive competences such as inhibitory abilities (Carlson & Moses, 

2001; Jacques & Zelazo, 2005; Sabbagh, Moses, & Shiverick, 2006), perspective-taking abilities 

(Bigelow & Dugas, 2008; Farrant, Fletcher, & Maybery, 2006; Gopnik, Slaughter, & Meltzoff, 

1994; Harris, 1992), cognitive flexibility (Carlson & Moses, 2001; Guajardo, Parker, & Turley-

                                                                                                                                                                                                 
 

essential factor affecting four-year-olds’ performance on ER-FBTs), one would expect all deaf four-year-olds either 

passing or missing ER-FBT depending on the relevance of early SCAs to it. 
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Ames, 2009; Müller, Zelazo, & Imrisek, 2005), and language acquisition (e.g., Astington & Baird, 

2005, see also below). In the absence of this description, we cannot decide whether adults with 

autism exploit compensatory strategies or are rather only temporarily delayed in passing ER-FBTs 

(because, for example, they cannot automatically access the kind of evidence necessary to build 

their explicit understanding of others’ mental states). Available data is thus compatible with the 

hypothesis that the capacity of adults with autism to pass ER-FBTs attests dissociation between SR- 

and ER-FBTs, thereby discontinuity in the development of SCAs from infancy to early childhood.
14

 

Evidence from studies of adults also suggests that SR- and ER-FBTs remain separated even in 

adulthood. Adults compute automatically which objects are in the visual field of other people even 

when they themselves have a different view (Samson, Apperly, Braithwaite, Andrews, & Bodley 

Scott, 2010). This capacity is akin to the one manifested by infants in SR-FBTs and is also 

importantly limited (Surtees & Apperly, 2012; Surtees, Butterfill, & Apperly, 2011; see also Low & 

Watts, 2013 for evidence of important limitations in infants). Instead, some experiments suggested 

that adults do not always compute the beliefs of other people automatically (Apperly, Riggs, 

Simpson, Chiavarino, & Samson, 2006; Back & Apperly, 2010), although the data do not decisively 

support this conclusion (see Cohen & German, 2009; and Samson et al., 2010, p. 66 for discussion). 

Furthermore, there is compelling evidence that false belief understanding relies on capacities 

other than SCAs, and, more specifically, language acquisition (Astington & Baird, 2005; Milligan, 

Astington, & Dack, 2007). In particular, mastering the syntax of sentential complements—i.e., the 

that-clauses selected by thinking and reporting verbs—is fundamental to pass ER-FBTs as 

demonstrated by longitudinal (J. G. de Villiers, 2005; de Villiers & Pyers, 2002), training (Hale & 

Tager-Flusberg, 2003; Lohmann, Tomasello, & Meyer, 2005), and comparative studies (Schick, de 
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 And indeed, Senju et al. (2009), who also endorse a compensatory analysis of the capacity of adults with autism to 

pass ER-FBTs, also conclude against the argument from developmental continuity that their results “raise the surprising 

possibility that an early developing form of the cognitive ability to mentalize, evident in spontaneous looking behavior, 

is not a necessary precursor of the later developing form of mental-state attribution, which supports explicit reasoning” 

(Senju et al., 2009, p. 885). 
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Villiers, de Villiers, & Hoffmeister, 2007). Furthermore, children need a proper conversational 

environment (Ensor & Hughes, 2008; Ontai & Thompson, 2008), and, in particular, they need to 

discuss about the mental domain (Dunn & Brophy, 2005; Meins et al., 2003; Ruffman, Slade, & 

Crowe, 2002; Taumoepeau & Ruffman, 2006; Turnbull, Carpendale, & Racine, 2008) in order to 

develop a proper understanding of others’ mental states. These data argue against the continuity 

view of social cognitive development: by stressing the importance of inhibitory functions, mentalist 

interpreters ignore the role of the linguistic and social context in the formation of a concept of 

belief. 

Considered together, these distinct lines of research suggest that the capacity to pass ER-FBTs 

is genuinely different from SCAs in infancy, and has a separated developmental basis and 

trajectory; hence, it is likely implemented by distinct cognitive processes. Accordingly, interpreting 

infants’ SCAs as the strict forerunners of belief attribution capacities is not warranted. This 

undermines the argument from developmental continuity, according to which strict continuity in 

social cognitive development allows retrodicting epistemic mentalist interpretations from four-year-

olds’ capacity to attribute beliefs—as it is manifested by success in ER-FBTs—to infants’ SCAs. 

Provided that genuinely-new competences to attribute beliefs emerge around age four, appealing to 

continuity in social cognitive development does not justify epistemic mentalist interpretations of 

younger infants’ looking times in SR-FBTs. 

This analysis of the cognitive processes underlying early and late SCAs also fits evidence from 

longitudinal studies that may be otherwise interpreted as attesting strict continuity in social 

cognitive development. Many studies showed that SCAs in infancy predict later performance on 

ER-FBTs at age four (Aschersleben, Hofer, & Jovanovic, 2008; Colonnesi, Rieffe, Koops, & 

Perucchini, 2008; Wellman, Lopez-Duran, LaBounty, & Hamilton, 2008; Wellman, Phillips, 

Dunphy-Lelii, & LaLonde, 2004; Yamaguchi, Kuhlmeier, Wynn, & VanMarle, 2009). These 

studies, however, all assessed infants’ sensitivity to target-directed behaviour rather than to false 
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beliefs. Thereofer, they can at most demonstrate that sensitivity to target-directed behaviour 

promotes mindreading abilities, not that mindreading abilities are in place since infancy and 

promote later social understanding. They hence neither demonstrate strict continuity in social 

cognitive development nor do they support in any other way the argument from developmental 

continuity. 

 Thoermer, Sodian, Vuori, Perst, & Kristen (2012) is the only significant exception to this 

generalization. They report that ER-FBT passing at age four was predicted by 18-month-olds’ score 

on an SR-FBT analogous to that used by Southgate, Senju, & Csibra (2007). They conclude that an 

initial domain-specific core system supporting “reasoning about agents’ goal-directed (and belief-

based) action in infancy … is transcribed into an explicitly accessible and flexible reasoning format 

over development, in conjunction with the emergence of language and action control systems” 

(Thoermer et al., 2012, p. 184). Nonetheless, while this might provide some support for a continuity 

hypothesis, we should note that the predictive effect was very specific. It held for four-year-olds’ 

performance in location change but not in unexpected content tasks. 18-month-olds’ SCAs were 

also unrelated to infants’ score on mindreading tasks investigating perception and desire 

understanding at 30 months. Finally, 15-month-olds’ score on a level I perspective-taking task 

adapted from Sodian, Thoermer, & Metz (2007) did not predict any other score on later 

mindreading tasks. 

We must therefore be cautious in interpreting this study and in taking it to have broad 

theoretical implications. At most, it demonstrates that some SCAs at 18 months anticipate some 

restricted capacity to make predictions in limited contexts later on. It therefore suggests that SCAs 

may progressively come to overlap belief attribution capacities at least partially (possibly through a 

process of downward modularization, Apperly, 2010, pp. 132–

140; see also Garfield, Peterson, & Perry, 2001). This study does not show, however, that SCAs 

possess from the start the structural complexity of belief attribution capacities, nor that belief 
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attribution capacities are promoted by early SCAs, nor that there is strict developmental continuity 

from infants’ SCAs to four-year-olds’ ability to pass ER-FBTs—and indeed, the authors are very 

careful not to draw these conclusions.
15

 The result hence does not provide any significant evidence 

for the epistemic mentalist view of early SCAs, and in particular, it provides no support the 

argument from developmental continuity. 

To summarise, the argument from developmental continuity states that infants’ SCAs must be 

interpreted in terms of belief attribution capacities because, through continuous cognitive 

development, they turn into four-year-olds’ ability to attribute beliefs, which is manifested by 

success in ER-FBTs. This commitment is undermined by the fact that several studies attest that 

passing ER-FBTs significantly depends on language acquisition and social interaction, and exploits 

cognitive processes different from those underlying SCAs. Available data are better explained by 

assuming that distinct cognitive capacities develop at different stages and progressively become 

more interwoven (San Juan & Astington, 2012). This is not a continuous developmental process, 

but instead reflects a genuine enrichment of infants’ SCAs. Therefore, there is no warrant to project 

the late epistemic mentalist interpretations of four-year-olds’ SCAs onto SCAs in infancy. 

Conclusions 

None of the arguments considered in this article conclusively support an epistemic mentalist 

interpretation of infants’ social cognitive abilities (SCAs) manifested in spontaneous-response false 

belief tasks (SR-FBTs). Against the argument from implicitness, available evidence does not 

demonstrate that infants track others’ beliefs rather than some simpler states or properties that are 

coextensive with them; and evolutionary explanations of the reasons why infants’ SCAs have 

evolved suggest that they may be importantly limited in their range of application (in agreement 

with very recent findings, Low & Watts, 2013). Parsimony is a heuristic principle, and even when 
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 In fact, they write that “the evidence for task specificity emerging from the present study appears to support lean, 

rather than rich accounts of ToM in infancy, since a rich account of infant ToM would predict generalized 

developmental relations with conceptually equivalent tasks” (Thoermer, Sodian, Vuori, Perst, & Kristen, 2012, p. 183). 
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applied in this case, does not favour mentalist over behavioural interpretations. Finally, although 

empirical data suggest some progressive overlapping between early SCAs and the later capacity to 

attribute beliefs as manifested by success on elicited-response false belief tasks (ER-FBTs), 

important differences among the two remain. It is therefor not reasonable to assume that the same 

cognitive structures and processes allowing belief attribution capacities at age four are also 

responsible for the earliest forms of SCAs. 

There is much to gain by reconsidering the theoretical assumptions beyond the mentalist view. 

Non-epistemic interpretations explain infants’ performance on SR-FBTs by appealing to more basic 

abilities than meta-representational skills—e.g., the capacity to track observable proxies of others’ 

beliefs, or sensitivity to others’ goals and perceptual states, or even the ability to process others’ 

motor behaviour. They suggest that the cognitive processes underlying SCAs essentially process 

proximal (visual) information––although very complex. This eliminates the problem of explaining 

how the cognitive processes underlying infants’ SCAs can respond to environmental stimuli such as 

others’ beliefs that, qua distal causes of others’ behaviour, cannot figure in the perceptual input of 

any cognitive mechanism.  

Taking seriously the possiblity that the cognitive processes underlying infants’ SCAs 

essentially process visual information also suggests promising analyses of the neural bases of 

alleged mindreading capacities. For instance, it has been argued that others’ (motor) intentions may 

be tracked, in some cases, by cognitive processes of covert imitation that have the function of 

“projecting the likely course of an ongoing action a short way into the future” (Wilson & Knoblich, 

2005, p. 463; see also Iacoboni, 2003; Wolpert et al., 2003). If these processes already developed in 

early infancy, they might scaffold the earliest capacities of forming expectations about others’ 

behaviour assessed in SR-FBTs. 

Distinguishing the empirical from the theoretical issues of the debate on the proper 

interpretation of early SCAs is also essential to avoid categorical errors. If parsimony is recognised 
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as a heuristic principle, we can still accept that it can orient our choice among competing 

interpretations of SCAs in infancy. However, it is important to acknowledge that, per se, it 

demonstrates the truth neither of epistemic mentalist nor of behaviour-reading accounts of infants’ 

SCAs. 

Finally, the discussion about the argument from developmental continuity has stressed that 

“adultocentric” interpretations of early cognitive abilities are unmotivated when we do not pay 

sufficient attention to the relevant differences between starting and ending capacities (as suggested 

by Kagan, 2008). Although my counterargument has been mostly empirical, it has also highlighted 

the important role that theoretical models of cognitive development play in assessing cognitive 

competences in infancy. In particular, the nature of the factors promoting cognitive development is 

very important to correctly interpret early SCAs. In this respect, nativist accounts focus on 

endogenous maturation as the only factor promoting cognitive development. Constructivist 

approaches are instead more open to acknowledge the fundamental role of the linguistic and social 

context. By doing so, they highlight an important point: we need to focus more on cognitive 

development as a process and less as an outcome (Adolph & Robinson, 2008) if we really are to 

improve our understanding of the cognitive capacities manifested in SR-FBTs. 
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