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Abstract: The traditional approach to the analysis of knowledge sees it as a true belief meeting fur-
ther conditions. | discuss an empirical challenge to this traditional approach, which | call the argument
from development. Briefly, the argument is that belief cannot be conceptually prior to knowledge be-
cause children acquire the concept of knowledge first. Several prominent scientists and philosophers
have argued that this latter claim is supported by many findings with infants and young children.
Here, | defend the traditional approach by raising three challenges to the argument from development:
the competence-performance challenge, the double-standard challenge, and the underdetermination
challenge. I conclude that the developmental data are fully compatible with children acquiring the
concept of belief first. In closing, I also argue that further research is needed to investigate when chil-
dren acquire a concept of knowledge.

1. INTRODUCTION

What is knowledge? The classical view, which some trace back to Plato, is that knowledge is simply
justified true belief (JTB). There are well-known counterexamples to this view: cases of true justified
beliefs that fall short of knowledge, famously highlighted by Edmund Gettier (1963). In trying to deal
with this problem, many have proposed revisions to the JTB analysis (e.g., Clark, 1963), either adding
further conditions or replacing the justification condition altogether (e.g., Goldman, 1967). The latter
strategy is sometimes presented as a radical departure from the classical view. Even so, both strategies
accept the underlying assumption that knowledge is a true belief meeting further conditions. Unfortu-
nately, despite decades of debate and a voluminous literature, there is still no consensus on what those
further conditions are. Some have thus started to reconsider the classical view more fundamentally. In
his influential book Knowledge and its Limits, Timothy Williamson (2000) recommends giving up the
project of analysing knowledge in terms of belief or, more generally, in terms of anything more basic.
Williamson argues that we can make substantial progress on a variety of epistemological topics by
treating knowledge as an “unexplained explainer” (Williamson, 2000, p. 10)

Importantly, although Williamson has focussed on theoretical arguments, he has also acknowl-
edged the relevance of empirical data. In a footnote, for example, Williamson (2000, p. 33, fn. 7) cau-
tiously observes that the traditional approach implies a certain developmental progression: if the con-
cept of belief is a constituent of the concept of knowledge, children should acquire the former before

they acquire the latter. Williamson goes on to note that, on the contrary, children seem to acquire the
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concept of knowledge first. Call this latter claim Knowledge-before-Belief, or KB. KB has been re-
cently defended by several authors, including prominent cognitive scientists and philosophers (Nagel,
2013, 2017; Phillips et al., 2020; Phillips & Norby, 2021; Westra & Nagel, 2021; see also Papineau,
2021; Pavese, 2024). These authors (call them KB-theorists) argue that empirical evidence converges
with Williamson’s theoretical arguments, showing that the capacity for knowledge-attribution is more
basic than that for belief-attribution in a variety of respects: more evolutionarily ancient, less cogni-
tively demanding, faster, as well as emerging earlier on in development. Phillips et al. (2021, p. 13)
close their BBS article with a “call to arms”, encouraging scientists and philosophers to make
knowledge-attribution the focus of their investigations. The knowledge-first revolution is spreading
from epistemology to cognitive science.

Here, I focus on whether the developmental data really support KB. I will argue that, when
properly understood and contextualised, they do not. After setting the stage in §2, I will raise three
challenges to KB-theorists: the competence-performance challenge (§3), the double-standard chal-
lenge (§4), and the underdetermination challenge (§5). Together, these challenges cast serious doubt
on the argument from development. I then consider whether a specular argument could be made for

the claim that belief is conceptually prior to knowledge (§6).

2. SETTING THE STAGE

2.1 The Argument from Development

As we have seen, the argument from development attacks a traditional epistemological assumption,
which we can formulate as follows (“TA” stands for Traditional Assumption):

(TA) The concept of belief is a constituent of the concept of knowledge.

The argument further relies on the claim that, if TA is true, then children should acquire the concept of

belief before they acquire the concept of knowledge (“BK” stands for Belief-before-Knowledge):

(BK) Children acquire the concept of belief before the concept of knowledge.

We can now formulate the argument as a simple modus tollens:

(P1) If TA is the case, then BK is the case.
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(P2) BK is not the case.
(C) TA is not the case.

KB-theorists have argued against BK by providing evidence for a mutually exclusive claim, KB:

(KB) Children acquire the concept of knowledge before the concept of belief.

I will argue, instead, that the evidence is fully compatible with BK, undermining P2.

It is worth noting that, as formulated, P1 may also be false. For example, if the concept of belief
and the concept of knowledge are both innate, then they may appear at the same time in development,
even if the former is in fact a constituent of the latter. Many dismiss nativist positions out of hand, but
this attitude does not seem warranted (Margolis & Laurence, 2012). Indeed, as we will see, some evi-
dence suggests that infants may have a concept of belief as early as they have been tested. Nonethe-
less, I will not pursue this response here, in part because I think that P2 makes for an easier target.

Another issue concerns whether children can be said to have any concepts at all. It is natural to
suppose that older children have concepts, but some of the evidence we will discuss concerns pre-ver-
bal infants. The attribution of concepts to non- or pre-linguistic creatures has been defended (see e.g.,
Carruthers, 2009) but it remains controversial. Still, even if one takes language to be necessary for
conceptual thought (Davidson, 1982; McDowell, 1994), it is difficult to explain the relevant behav-
iours without taking infants to have at least some mental representations, e.g., proto-concepts. In the
following, readers may take “concept” as shorthand for “concept or proto-concept”. I will also con-
tinue to use locutions such as “knowledge-understanding” or “knowledge-attribution”, where each
should be taken to presuppose possession of the corresponding concept or proto-concept.

Finally, in the developmental literature, “knowledge” is sometimes used in a loose sense, as in-
terchangeable with true belief. The sense of “knowledge” that is relevant here, however, is narrower
and more demanding. Since Plato, at least, the philosophical consensus has been that not all true be-
liefs amount to knowledge. KB-theorists themselves emphasise this distinction (Nagel, 2017, pp. 527—
529; Phillips et al., 2021, p. 3); indeed, as we will see, some of their arguments hinge crucially on it.

Readers should thus keep in mind that “knowledge” is to be understood in this more demanding sense.
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2.2 When Does Belief-Understanding Emerge?

KB-theorists claim that the concept of knowledge is acquired before the concept of belief; but when is
the latter acquired? An important piece of evidence comes from the false-belief task (Wimmer &
Perner, 1983). In an iconic version, children are told a story about two girls, Sally and Anne. Sally
hides her marble in a basket, then goes away; Anne then moves the marble to a box. Children are
asked where Sally will look for her marble when she comes back (Baron-Cohen et al., 1985). Most
three-year-olds point to the box, as if Sally knew the marble was there; most five-year-olds, in con-
trast, point to the basket, seemingly understanding that Sally has a false-belief. That this shift happens,
albeit with some variability with respect to its timing, is one of the most robust findings in develop-
mental psychology, replicated hundreds of times (see Wellman et al., 2001 for a meta-analysis). And
yet, while the finding is established, its interpretation remains controversial. The majority view is that
this dramatic shift reflects the acquisition of the concept of belief (Gopnik & Meltzoff, 1997; Gopnik
& Wellman, 1994; Perner, 1991; Rakoczy, 2017; Wellman, 2014). Call this the late-emergence view.
The main alternative is the early-emergence view. Early-emergentists maintain that the concept of be-
lief is in place well before children start passing the false-belief task, perhaps already in the first or
second year of life. According to early-emergentists, what young children lack is not belief-under-
standing, but other, auxiliary abilities that are also required to succeed at false-belief tasks (Antilici,
2023; Carruthers, 2013; Helming et al., 2016; Scholl & Leslie, 1999; Setoh et al., 2016; Westra,
2017). There are several findings supporting this view, including studies showing that young children
can succeed at false-belief tasks modified to reduce demands on auxiliary abilities (e.g., Setoh et al.,
2016; Siegal & Beattie, 1991) or using implicit paradigms (e.g., D. Buttelmann et al., 2009; Onishi &
Baillargeon, 2005; Southgate et al., 2007). Some of the relevant evidence will be discussed below.
The debate between late- and early-emergentists has not been resolved yet, and it is not my aim
here to resolve it. The important point is that what is or isn’t evidence for KB depends in part on
whether one takes belief-understanding to emerge “late” or “early”. If belief-understanding emerges
“early”, in the first or second year of life, then KB-theorists must show that knowledge-understanding

emerges even earlier, possibly over the first few months of life. If belief-understanding emerges
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“late”, in the fifth year or after, then KB-theorists have more elbow room; it would be enough to show,
for example, that knowledge-understanding emerges in the fourth year. So far, KB-theorists have not
committed fully to either path. Instead, they have taken a more pragmatic approach, arguing that the
implicit tasks used with infants, as well as the explicit tasks used with older children, reveal the same

pattern, with knowledge-understanding emerging first in both cases.

2.3 Evidence from Explicit Tasks

We have seen that most three-year-olds fail the false-belief task (Wellman et al., 2001). KB-theorists
follow late-emergentists in taking this as evidence that three-year-olds lack belief-understanding. KB-
theorists further argue that four- and five-year-olds fail to attribute justified true beliefs that fall short
of knowledge, in so-called Gettier tasks (Phillips et al., 2021, p. 8; Westra & Nagel, 2021, p. 5). In one
of the tasks used by Fabricius et al. (2010), for example, Maxi puts his chocolate in the green cup-
board, then leaves. While Maxi is away, his sister Anna takes a piece of the chocolate, then considers
where to put the rest, and decides to put it back in the green cupboard. Phillips and colleagues argue
that, at this point, Maxi has a true belief which is justified yet still “lucky”, as in Gettier’s (1963) fa-
mous cases: it is reasonable for Maxi to expect his chocolate to be where he put it, but in fact his sister
Anna moved it and could have decided to put it somewhere else (e.g., in the other cupboard). Four-
and-a-half-year-olds performed poorly on this task (Fabricius et al., 2010, p. 1406), suggesting they
cannot yet attribute mere beliefs. Crucially, KB-theorists argue that at this age children already pos-
sess knowledge-understanding (Nagel, 2013, pp. 295-296; Phillips et al., 2021, p. 8). Consider, for
example, the knowledge-access task. Children are first shown that a drawer contains a toy dog; then,
they are asked whether “Polly”, who has “never ever” looked inside the drawer, knows what’s inside
it. Wellman & Liu (2004, p. 532, Table 4) found that children pass this task a few months before they
pass the false-belief task, and follow-up longitudinal studies have confirmed that this holds even when
looking at the trajectory followed by individual children (Wellman et al., 2011). Finally, KB-theorists
argue that evidence from word learning confirms that the concept of knowledge is acquired first. For

example, they claim that children start using “know” before “think”, and initially treat “think” as
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factive, i.e., they take “S thinks that P” to be true if, and only if, “P” is (Nagel, 2013, pp. 292-293;

Phillips et al., 2021, p. 7).

2.4 Evidence from Implicit Tasks

The evidence just discussed comes mostly from explicit tasks, where children are asked questions
about the mental state or behaviour of an agent. Given their language demands, explicit tasks are not
suited to infants. There are, however, several implicit measures that are more age appropriate, includ-
ing looking times, spontaneous helping behaviours, or patterns of neural activation. Over the last
thirty years or so, research using such implicit measures has revealed that infants are sensitive to other
people’s mental states, including, among others, knowledge and belief (see Scott et al., 2022 for a re-
view). To illustrate, consider the ground-breaking study by Onishi & Baillargeon (2005). This was a
violation-of-expectation study with fifteen-month-olds. The violation-of-expectation paradigm is
based on the premise that infants look longer at the event they expect less. In one scenario (“FB-
green” condition), Sally puts a toy watermelon slice in a green box on the right. While Sally is away,
the watermelon slice moves on its own into the yellow box on the left. Then Sally reappears, and half
the infants are shown her reaching for the green box while the other half are shown her reaching for
the yellow box. The infants looked longer at the yellow-box event, suggesting they expected Sally to
reach for the green box, behaving as if she had a false belief. To see another example, consider the in-
teractive study by D. Buttelmann et al. (2009). In the false-belief condition, when she comes back af-
ter the transfer, Sally tries unsuccessfully to open the box where she left her toy (box A), which, unbe-
knownst to her, has been locked with a pin. If infants understand that Sally is trying to open box A be-
cause she thinks her toy is in there, then they should point to or reach for box B, where the toy actu-
ally is. This is what D. Buttelmann et al. (2009) found.

Implicit false-belief findings may appear to challenge the late-emergence position, and thus the
argument for KB we saw in the previous section. KB-theorists, however, argue that implicit findings
overall support KB. First, Phillips et al. (2021, p. 7) claim that there is “uncontroversial evidence” that
infants can attribute knowledge already in their first year of life. To illustrate, Phillips and colleagues
describe the following violation-of-expectation study with six-month-olds (Luo & Johnson, 2009).
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Previous research had shown that, when an agent consistently reaches for one of two objects, infants
attribute to her a preference for that object, looking longer when they see her reach for the other one
(Woodward, 1998). Luo & Johnson (2009) compared conditions where the agent could see both ob-
jects, to conditions where she could only see one (the second object was behind a screen or behind the
agent’s back). They found that six-month-olds attributed a preference in the former, but not the latter
conditions; thus, already at this age, infants appear to consider what the agent does or does not know.
In contrast, Phillips et al. (2021, p. 7) claim that there is “comparatively little evidence” of belief-at-
tribution before the first birthday. Most evidence of early belief-attribution, including the findings by
Onishi & Baillargeon (2005) and D. Buttelmann et al. (2009) described above, concerns infants al-
ready in their second year. Furthermore, Phillips and colleagues cast doubt on these findings by men-
tioning alternative explanations and failed replications. Consider, for example, the study by Powell et
al. (2018). Powell and colleagues made two attempts to replicate the findings by Onishi & Baillargeon
(2005), both of which failed; this is one of several failed replications that have surfaced recently, chal-
lenging implicit false-belief findings (see Sabbagh & Paulus, 2018 and the other articles in the same
issue). Furthermore, while they succeeded in replicating D. Buttelmann and colleagues’ finding, Pow-
ell and colleagues argue that this is consistent with infants simply attributing knowledge or lack
thereof. If Sally does not know where her toy is, she might look in either box; that she tries to open
the wrong one is consistent with her ignorance, and it still makes sense for infants to reach for the box
containing the toy. Supporting this, Priewasser et al. (2018) found that, if Sally tries to open a third
box (box C), most infants still reach for box B. This makes sense if infants take Sally to be ignorant; if
they took her to have a false belief, on the other hand, they should have reached for box C. This is be-
cause, if Sally thinks that her toy is in box A, and still tries to open box C, she must have some other
reason to open that box.

Overall, KB-theorists argue that the evidence that infants attribute knowledge or lack thereof
replicates, whereas the evidence that they attribute false beliefs does not. The picture, then, is the fol-
lowing: Knowledge-understanding is already in place by six months or earlier, whereas belief-under-

standing likely emerges several years later.
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3. COMPETENCE V. PERFORMANCE

The case for KB seems compelling at first, but [ will argue that it is undermined by three challenges,
which I will raise here and in the next two sections. The first challenge we can call the competence-
performance challenge. There are, in general, two main possible explanations for why participants fail
a test for a certain capacity: they may lack the capacity in question (competence failure), or they may
have it but struggle to express it, fully or at all (performance failure). The argument for KB assumes
that children’s difficulties with belief-understanding tasks are of the competence, not performance,
kind, but this assumption cannot be had for free; it needs to be defended.

Some readers might not see this as a problem. If there is no evidence whatsoever that young
children have belief-understanding, is it not more parsimonious to conclude they have not got it? I ra-
ther think that we should suspend judgement; but, more importantly, the antecedent of the conditional
is false. There is in fact evidence, to be discussed presently, that children can succeed at the relevant
belief-understanding tasks once performance demands are lowered. The competence-performance

challenge, then, cannot be ignored or dismissed out of hand; it deserves to be taken seriously.

3.1 False-Belief Tasks

Consider first the finding that three-year-olds fail the explicit false-belief task. KB-theorists follow
late-emergentists in inferring that three-year-olds lack belief-understanding. As mentioned above
(§2.2), however, early-emergentists defend a performance explanation for this finding: they argue that
three-year-olds already possess belief-understanding but fail to express it because they lack certain
auxiliary abilities that are also required for succeeding at false-belief tasks, including executive-func-
tioning, language-ability, pragmatic-understanding, and others. Importantly, many studies have found
that, when demands on these auxiliary abilities are reduced, children succeed at a younger age (e.g.,
Hansen, 2010; Rubio-Fernandez & Geurts, 2013; Salter & Breheny, 2019; Setoh et al., 2016; Siegal &
Beattie, 1991). Siegal & Beattie (1991), for example, suggest that children, due to their poor prag-
matic-understanding, may take the experimenter to be asking where Sally will have to look for the
marble to find it. To test this hypothesis, they added a temporal marker to the question: Where will

Sally look first for her marble? Lo and behold, most three-year-olds now succeeded, with their
8
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performance on a true-belief control unaffected (Siegal & Beattie, 1991, pp. 6—7; see Surian & Leslie,
1999 for a replication). To see another example, Setoh et al. (2016), using a low-inhibition false-belief
task (where the marble is removed from the scene) with two response-generation practice-trials (e.g.,
“Where is the ball?”, when shown a picture of a ball and a Frisby), obtained success with even
younger children (two-and-a-half-year-olds), a finding which has been replicated (Grosso et al., 2019;

Kaltefleiter et al., 2021; Scott et al., 2020; Sodian et al., 2024).

3.2 Gettier Tasks

Consider now the finding that four- to six-year-olds fail the Gettier task (Fabricius et al., 2010). Fab-
ricius and colleagues actually found a U-shaped pattern: three- and six-year-olds performed above-
chance, while four- and, on some tasks, five-year-olds, dipped at chance (Fabricius et al., 2010, p.
1406). Other studies have found an even deeper and wider trough, with three- and ten-year-olds
above-chance but four-, five- and six-year-olds below-chance, and eight-year-olds at chance (Oktay-
Giir & Rakoczy, 2017, p. 35). Notably, this U-shaped pattern challenges not only early-emergence ac-
counts, but also the late-emergence orthodoxy, suggesting that belief-understanding may emerge even
later than late-emergentists have traditionally assumed. When they have discussed this finding, late-
emergentists have typically resisted revising their position, proposing performance explanations in-
stead (Huemer et al., 2023; Oktay-Giir & Rakoczy, 2017; Rakoczy & Oktay-Giir, 2020; Schidelko et
al., 2022). To illustrate, Oktay-Giir & Rakoczy (2017) suggest that older children may find the true-
belief question just too trivial, thus taking the experimenter to be asking something else. To test this
hypothesis, they modified the scenario by adding a second agent, who does not witness the transfer.
The contrast between the agent with a true-belief and the one with a false-belief makes the true-belief
question less trivial. In this context, four- and six-year-olds performed above chance (Oktay-Giir &

Rakoczy, 2017, p. 37).

3.3 Word Learning

The competence-performance challenge comes up when discussing the evidence from word-learning

as well. Recall that KB-theorists claim that children start using “know” before “think”, and that when
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they start using “think”, they initially treat it as a factive verb, judging sentences of the form “S thinks
that P” to be true if and only if P is true (§2.3). Whether children’s early uses of “know” really are ref-
erences to knowledge, as opposed to mere conversational uses, is debated (see Harris et al., 2017;
Shatz et al., 1983 for opposing positions). In any case, even if children do start talking about
knowledge before they talk about belief, this and the fact that they initially treat “think™ as factive
(e.g., de Villiers & Pyers, 2002) may be explained by the difficulty of understanding that “think” ex-
presses the concept of belief. Note that the pragmatics of “think” can be very confusing (Westra,
2017). For example, uttering “S thinks P”” can be a way to indirectly assert that P. Lewis et al. (2017)
suggest that young children may struggle differentiating such indirect uses from genuine belief-re-
ports. If, when the experimenter utters “S thinks that P”, children take her to be asserting that P, this
may explain why they judge the utterance to be true if and only if P is true. To test their pragmatic hy-
pothesis, Lewis et al. (2017) introduced a second character with a different belief. The thought was
that the conflict between the two beliefs could help children recognize that the sentence they were
asked to judge was a belief-report. The addition of the second character brought three-year-olds from
below-chance to at-chance (Lewis et al., 2017, p. 11), suggesting that pragmatics does indeed play a

role.

4. DOUBLE STANDARDS

Overall, the findings discussed in §3 suggest that young children’s difficulties with belief-understand-
ing tasks may be of the performance, not competence variety, undermining an important argument for
KB. Importantly, my claim is not that this evidence is conclusive, but that it deserves to be taken seri-
ously and addressed, something which KB-theorists have not yet done. And I will now argue that,
even if performance explanations turn out to be incorrect, the argument for KB faces another im-

portant challenge, the double-standard challenge.

4.1 Explicit Tasks

KB-theorists have followed late-emergentists in taking failure on belief-understanding tasks to be evi-

dence that young children do not yet have a concept of belief. When we look at how late-emergentists
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motivate this conclusion, however, we see that their argument supports a broader claim, namely that
young children do not have adult-like concepts of any representational states, including belief and
knowledge. The double-standard challenge arises because KB-theorists endorse the late-emergence
argument so far as it concerns belief-understanding but seem to overlook its implications concerning
knowledge-understanding.

Late-emergentists have generally operated within a theory-theory framework, according to
which children develop, test, and revise their own theories as they accumulate more evidence about
the relevant domain (Gopnik & Wellman, 1994; Perner, 1991; Rakoczy, 2017). A common assumption
within this framework is that there is a constitutive link between concepts and theories. To have the
same concepts adults have, children must have the same theories. Now, a distinctive feature of the
adult theory is that it posits representational mental states. The hallmark of representation is, of
course, the possibility of misrepresentation: when one represents something, one may represent it
falsely or inaccurately. The aim of the false-belief task is to test whether children’s theory of mind is a
representational one, in this sense. Thus, roughly, the reasoning is as follows: since three-year-olds
fail the false-belief task, they do not have a representational theory of mind; and without a representa-
tional theory of mind, they cannot have any of the concepts embedded in that theory, including,
among others, the concept of belief. Now, the problem is that knowledge is every bit as representa-
tional as belief. Both figure in the adult theory as representational states. A child who does not have
that theory cannot have either concept for the very same reason. Three-year-olds may have some un-
derstanding of knowledge and belief but, the story goes, this can only be a very limited understanding,
not quite the representational, adult-like one older children possess.

The same problem affects KB-theorists’ interpretation of Gettier true-belief findings. Fabricius
and colleagues, for example, maintain that it is only when they start passing both false-belief and Get-
tier tasks that children can be said to have acquired a representational theory of mind (see Fabricius et
al., 2021, e.g., p. 17). Once again, this entails that children who fail either task cannot have concepts

of knowledge or belief. This aspect of Fabricius and colleagues’ view can be misunderstood, because

11



Knowledge First: The Argument from Development

they argue that children who pass the false- belief task but fail the Gettier task rely on generalisations

like the following:

(1) sees - knows —> gets it right

(2) doesn’t see - doesn’t know —> gets it wrong

Note that these generalisations are phrased in terms of “knowledge”. For Fabricius and colleagues,
however, children in this transitional phase have a rather limited understanding of knowledge, as a
nonrepresentational state that can only arise from direct perceptual access (as opposed to, say, infer-
ence or memory) and which directly causes successful (or, in its absence, unsuccessful) actions (Fab-
ricius et al., 2021, p. 18). The representational, adult-like concept is only acquired once children start
passing both false-belief and Gettier tasks.

Finally, this problem also affects KB-theorists interpretation of word-learning data. As we have
seen, children start using “know” and “think” in their third year, well before they start passing
knowledge-access, false-belief and Gettier tasks. Since at that age children (allegedly) lack a represen-
tational theory of mind, their use of “know” and “think” cannot yet express the corresponding con-

cepts.

4.2 Rejecting the Orthodoxy

Perhaps unsurprisingly, some KB-theorists have rejected some of the assumptions typically made by
late-emergentists. For example, Nagel (2017, p. 535) takes issue with the assumption that, to have a
concept of knowledge, one must be aware that one may represent the world inaccurately. Instead,
Nagel suggests that it would be enough for one to be aware that different people can represent the
world differently. Crucially, two people can represent the world differently without either representing
it inaccurately. If | take you not to know something, I take your representation of the world to be dif-
ferent from my own, but this does not make your representation inaccurate; just incomplete. By this
standard, a child who fails the false-belief task may still count as having a concept of knowledge.

More radically, Phillips & Norby (2021, pp. 8-9) argue that to represent something, it is enough —

12
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roughly® — that one has an ability to track it; that is, to respond differently to its presence and absence
in many situations. If one responds differently to situations where one knows v. doesn’t know, one can
be said to represent knowledge. This is true even if one lacks a “sophisticated understanding” of its
nature, of the kind embodied in the adult theory. Once again, the conclusion is that children who pass
the knowledge-access task but fail the false-belief task can still be credited with a concept of
knowledge.

However, even if Nagel (2017) and Phillips & Norby (2021) are right to lower the standards for
knowledge-understanding this way, this is not enough to fix the problem. For we will then have to
lower them similarly for belief-understanding; at a minimum, the use of different standards would re-
quire justification. Note that three-year-olds do pass some belief-understanding tasks, such as the di-
verse-belief task (previously known as the discrepant-belief task, see Wellman & Bartsch, 1988). The
diverse-belief task is meant to test whether children can attribute beliefs that differ from their own,
even though they do not know which is true and which is false. Participants are told that Linda is
looking for her cat, which could be in either of two locations, and asked to guess which; then, they are
told that Linda believes it to be in the other location and asked where she will look for it (Wellman &
Liu, 2004)*. Importantly, the diverse-belief task is passed before the false-belief task and, in Western
children albeit not Chinese or Iranian ones, even before the knowledge-access task (Shahaeian et al.,
2011; Wellman et al., 2011). One may wonder why passing the diverse-belief task is not enough to
demonstrate belief-understanding. What is missing, according to Wellman, is precisely the under-
standing that others may represent the world inaccurately. But note that the task does show that three-

year-olds can track beliefs in many situations and understand that others may represent the world

! Phillips & Norby (2021, fn. 3) acknowledge that most tracking theories have further necessary conditions. For their argu-
ment to work, however, it must be possible to satisfy those further conditions without having a sophisticated understanding
of whatever one is tracking.

2 Westra & Carruthers (2017) suggest that three-year-olds may take utterances like “Linda thinks the cat is in the garden” to
imply that that’s where the cat is; if they are right, then success on the diverse-belief task may not evidence belief-under-
standing. However, Westra & Carruthers (2017) also argue that three-year-olds fail the false-belief task for similar reasons
(e.g., they take a question like “Where does Sally think her toy is?”” to concern the actual location of the toy). If they are
right, the competence-performance challenge discussed in §3 presents a more urgent concern than the double-standard chal-
lenge. (I thank an anonymous reviewer for encouraging me to clarify this point).
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differently from them. Arguably, then, by Nagel’s and Phillips & Norby’s lower standards, three-year-
olds do have a concept of belief.

Overall, with the higher standards late-emergentists have traditionally employed, three-year-
olds understand neither knowledge nor belief; with the lower standards KB-theorists have proposed,
they understand both; but in neither case they have knowledge-understanding without belief-under-

standing.

4.3 Implicit Tasks

The same issue comes up when interpreting implicit false-belief findings with infants. Phillips et al.
(2021, p. 7) cast doubt on these findings noting that they are open to alternative, “sceptical” interpre-
tations; they cite specifically Burge (2018), Butterfill & Apperly (2013), Heyes (2014), Priewasser et
al. (2018) and Wellman (2014). Whether any of these sceptical proposals can really explain implicit
findings is a matter of controversy (see e.g., Carruthers, 2013; Scott et al., 2022), and one I cannot re-
solve here. My point, though, is that on these sceptical interpretations, infants understand neither be-
lief nor knowledge. This is not surprising: what drives the scepticism is precisely the conviction that
infants are unlikely to have a representational theory of mind, and without one — the argument goes —
they can understand neither knowledge nor belief.

To illustrate, some of the sceptics cited above deny that infants attribute any mental states at all.
Heyes (2014) argues that infants habituate to low-level features of the visual stimuli, such as shape
and colour. Burge (2018) argues that infants predict action by attributing nonmental sensory and cona-
tive states. Priewasser et al. (2018) suggest that infants may simply expect agents to pursue desirable
goals. Others concede that infants attribute some mental states but argue that those mental states are
substantially simpler than the propositional attitudes figuring in the adult theory. Butterfill & Apperly
(2013), for example, argue that infants attribute mental states called “encountering” and “registra-
tion”, which behave a bit like perception and belief, while being simpler and nonrepresentational.
Wellman (2014) argues that infants attribute states of “knowledge” or lack thereof, which may at first

seem in line with KB. However, recall that Wellman has been one of the main promoters of the theory

14



Knowledge First: The Argument from Development

that children only acquire a representational theory of mind around the age of four. More carefully

stated, his position is that infants simply track knowledge or knowledge-like states:

For simplicity, I will refer to this infant understanding of engagement as tracking knowledge
or knowledge-like experiences. If something happens and the agent is appropriately engaged
with it, she is aware of it and in that limited sense knows of it; if it happened and she was
unaware, she does not know. I do not think such young children track knowledge exactly as
adults more fully understand knowing. (Wellman, 2014, p. 178)

Once again, one can argue that tracking knowledge is enough to represent it (Phillips & Norby, 2021).
But the problem is that this also removes the main reason for being sceptical that infants have belief-
understanding. Many of the sceptics do in fact concede that infants show sensitivity to belief-involv-
ing situations. Butterfill & Apperly (2013), for example, explicitly acknowledge that infants can track
beliefs, both true and false; yet they deny that infants represent beliefs as such precisely because, they

argue, tracking something is not enough to represent it.

5. UNDERDETERMINATION

Together, the competence-performance and double-standard problems pose a formidable challenge to
KB-theorists. If the findings KB-theorists appeal to are open to performance explanations, they do not
support KB; but even if they are not, the motivation offered for taking them as evidence that young
children lack belief-understanding would entail that they lack knowledge-understanding as well. Ei-
ther way, the argument for KB is problematic.

I will now highlight a third problem, the underdetermination challenge, which provides context
for the other two. This isn’t the general underdetermination problem raised by Duhem and Quine
(Kyle, 2023), but a more specific issue that arises in differentiating experimentally between
knowledge-attribution and belief-attribution. The problem arises because, even if knowledge is not a
kind of belief, there is still substantial overlap between the two: most, perhaps all, situations where
one knows something are also situations where one believes it, and many situations where one doesn’t
know something are also situations where one has no beliefs on the matter. Furthermore, knowledge
and belief often support the same behavioural predictions. Regardless of whether Sally knows that the
marble is in the basket, or merely believes it, she will look for it there. When using scenarios where

knowledge and belief overlap, it is thus difficult to tell whether children are attributing knowledge or
15
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belief. Potentially, the problem can be overcome using scenarios where knowledge and belief do not
overlap; for example, situations where an agent’s belief is false, true but unjustified, or true-and-justi-
fied but nonetheless lucky, as in Gettier cases. If children attribute knowledge but not belief, they
should treat all these situations as ignorance situations. The question is whether there are any data
supporting this prediction, and whether they can escape the competence-performance and double-

standard challenges.

5.1 Explicit Tasks

Consider the knowledge-access task, described above (§2.3). Children are asked whether Polly, who
has “never ever” looked inside the drawer, knows what’s inside it. Most three-year-olds answer “no”,
and KB-theorists take this as evidence that they possess knowledge-understanding. However, note that
in this case knowledge and belief overlap. The agent doesn’t know what is inside the drawer, nor does
she have any beliefs on the matter. It is true that children are asked whether the agent knows, but for
all we know, children may take “know” to mean “believe” or “believe truly”. Thus, the underdetermi-
nation problem: the evidence is consistent with the claim that children attribute knowledge, but it is
also consistent with the claim that they attribute belief, so it cannot be used to show that they have the
former capacity but not the latter.

KB-theorists may object that, at an age where they pass the knowledge-access task, children fail
Gettier tasks, showing they can attribute knowledge but not beliefs. We have already seen some prob-
lems with KB-theorists’ interpretation of Gettier tasks (§3.2, §4.1), and when examining the finding
more closely, a further problem becomes apparent. Although they used a Gettier task, as described in
§2.3, Fabricius et al. (2010) also used other true-belief tasks where the agent arguably knows (as op-
posed to merely having a justified true belief about) the relevant facts. For example, in one task
(Study 2, modified true-belief location task), the object is put in one location, then transferred to a
second location; the agent watches this transfer, then leaves and comes back, with nothing happening
in her absence. Crucially, five-year-olds did not perform any better on this task compared to the Get-
tier task (Fabricius et al., 2010, p. 1410). The other references Phillips et al. (2021) cite as “Gettier”
findings (Oktay-Giir & Rakoczy, 2017; Perner et al., 2015) did not in fact use any Gettier tasks, but
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only “normal”, knowledge/true-belief tasks. Pace Phillips et al. (2021), then, the finding isn’t that
children attribute knowledge but not true belief; it is that they struggle to attribute either, and this find-
ing does not help solve the underdetermination problem.

KB-theorists may further object that when they start passing the knowledge-access task, chil-
dren still fail the false-belief task, showing they lack belief-understanding. But first, we have seen that
three-year-olds’ difficulties with the false-belief task may be of the performance, not competence,
kind (§3.1). Furthermore, we have seen that the argument offered for taking failure on the false-belief
task as evidence that young children lack belief-understanding would entail that they lack knowledge-
understanding as well (§4.1). Either way, it is difficult for KB-theorists to rely on negative false-belief

findings to overcome the underdetermination challenge.

5.2 Implicit Tasks

The underdetermination challenge similarly undermines the evidence from implicit tasks. Consider
the study by Luo & Johnson (2009), described above (§2.4). The study compared a knowledge-condi-
tion, where the agent can see that there are two objects on the table, to an ignorance-condition, where
the agent can only see one object. The problem is that in the knowledge-condition, the agent both
knows and believes there to be two objects, whereas in the ignorance-condition, the agent neither
knows nor believes there to be a second object. In these situations, then, knowledge and belief over-
lap. The finding that infants only attribute a preference in the knowledge-condition is consistent with
the hypothesis that they attribute knowledge (or lack thereof), but it is also consistent with the hypoth-
esis that they attribute belief (or lack thereof); hence the underdetermination problem.

Recall that Phillips et al. (2021, p. 7) claim there is “comparatively little evidence” of belief at-
tribution in the first year; what they must mean is that there is comparatively little evidence of false-
belief attribution in the first year. In any case, there is more evidence for this than Phillips et al.
acknowledge (Hirshkowitz & Rutherford, 2021; Hyde et al., 2018; Kampis et al., 2015; Kovacs et al.,
2010; Luo, 2011; Southgate & Vernetti, 2014). For example, using a set-up similar to that of Luo &
Johnson (2009), Luo (2011) found that ten-month-old infants take an agent reaching for an object as
expression of a preference if the agent falsely believes there to be a second object behind a screen.
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Importantly, infants demonstrate belief-understanding as early as they have been tested. The study by
Southgate & Vernetti (2014), for example, found that six-month-olds anticipate an agent reaching for
a box when the agent falsely believes that the box contains a ball, but not when the agent falsely be-
lieves the box does not contain a ball.

As mentioned above (§2.4), some findings suggest that, in some implicit false-belief studies
(e.g., D. Buttelmann et al., 2009) infants succeed by attributing knowledge or lack thereof instead of
belief (Powell et al., 2018; Priewasser et al., 2018). However, other false-belief tasks are not open to
this interpretation (e.g., Luo, 2011; Onishi & Baillargeon, 2005), and some studies have explicitly
compared ignorance and false-belief conditions, finding different results in each (He et al., 2011;
Knudsen & Liszkowski, 2012; Scott et al., 2010; Scott & Baillargeon, 2009). For example, Knudsen
& Liszkowski (2012) found that infants used pointing gestures to warn an agent about yucky stuff in
containers; however, when the agent falsely believed the toy she was looking for to be in a specific
container, the infants pointed significantly more often to that container, whereas when the agent didn’t
know where her toy was, they pointed to both containers.

Of course, implicit false-belief findings have been very controversial; worries have been raised
about their robustness and validity (see Baillargeon et al., 2018; Poulin-Dubois et al., 2018 for discus-
sion). Some readers may thus not feel persuaded by this evidence. I do not mean to downplay such
wotries, nor can | resolve the controversy here. Arguably, however, the evidence that infants can at-
tribute knowledge and ignorance raises similar concerns. Indeed, as noted in §4.3, many have argued
that infants can succeed at implicit tasks without understanding either knowledge or belief; and I will

argue below that the failed replications similarly play no favourites.

5.3 Failed Replications

Many are currently sceptical about implicit findings due to the failed replications. KB-theorists claim
that some of those findings, namely those consistent with early knowledge-attribution, have repli-
cated, whereas others, namely those suggestive of false-belief attribution, have not (§2.4). If correct,
this would support KB. A cursory look at the data suggests a more complex pattern, however. Powell
et al. (2018) succeeded in replicating D. Buttelmann et al.’s (2009) results in the false-belief
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condition, which they argue is really an ignorance condition. The problem is that other attempts to
replicate that same finding have failed (Crivello & Poulin-Dubois, 2018; Poulin-Dubois & Yott,
2018). Even Priewasser et al. (2018) report mixed findings in their first study, replicating D. Buttel-
mann et al.’s (2009) result in the false-belief condition but not in the true-belief (or “knowledge™) con-
dition. It is not true, then, that the evidence consistent with knowledge-attribution has straightfor-
wardly replicated; some has not.

On the other hand, while Powell et al. (2018) could not replicate Onishi & Baillargeon’s (2005)
finding, this is not enough to dismiss it. A meta-analysis by Barone et al. (2019) found that, despite
the failed replications, infants are still more likely to succeed at violation-of-expectation false-belief
tasks than to fail, and more positive findings have been published since (F. Buttelmann & Kovacs,
2019; Hirshkowitz & Rutherford, 2021; Schulze & Buttelmann, 2022; Tauzin & Gergely, 2018).
There remain worries concerning heterogeneity and publication bias (see Barone et al., 2019), but it is
nonetheless incorrect to say that violation-of-expectation false-belief findings have not replicated; the
results are mixed, but arguably more positive than negative®.

Overall, the evidence is more complex than suggested by some KB-theorists, and much less
supportive of their view. Just as there is evidence that young infants attribute knowledge and igno-
rance, there is also evidence that they attribute false beliefs (§5.2). Many have raised doubts concern-
ing the robustness and validity of the latter, but the former is just as open to sceptical interpretations
(§4.3) and similarly challenged by recalcitrant findings, including some failed replications of
knowledge and ignorance conditions on the one hand, and some successful replications of false-belief
conditions on the other. It is too early to tell how the replication crisis will play out, and I do not mean
to prejudge the issue one way or the other. My point is that, currently, the same type of worries that

have been raised about the evidence of early false-belief attribution can also be raised about the

3 What of Holland & Phillips (2020) meta-analysis, which found that “factive” (i.e., knowledge) conditions are more replica-
ble than “nonfactive” (i.e., false-belief) conditions? This meta-analysis has important limitations: it considered only a frac-
tion of the evidence and included studies with adults and older children in addition to studies with infants (only the latter are
relevant here). Crucially, two-thirds of the “factive” tests came from a study with adults, with the two studies contributing
the remaining third showing no difference in replicability between factive and nonfactive tests (see Holland & Phillips, 2020,
Table 1). (I thank an anonymous reviewer for directing me to this important resource.)
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evidence of early knowledge attribution. Accordingly, it is difficult to dismiss the former without un-

dermining the latter.

6. AN ARGUMENT FOR TA?

I have argued that the developmental evidence does not support KB over BK*. However, one may
wonder whether a stronger conclusion may be warranted; that is, whether we should take the evidence
to positively support BK. If we could establish BK empirically, we could then build an explanatory
argument for TA, and thus against Williamson’s Knowledge-First approach. If children acquire the
concept of belief first (BK), this may then be explained, and perhaps best explained, by taking the
concept of belief to be a constituent of the concept of knowledge (TA).

Does the evidence, then, support BK? We have seen that the emergence of belief-understanding
remains controversial; but even harder, at this point, is to locate the emergence of knowledge-under-
standing. One of the upshots of the underdetermination problem is that all the evidence that children
attribute knowledge or lack thereof can also be explained by taking them to attribute belief or lack
thereof instead. Recall the Gettier and knowledge/true-belief tasks used by Fabricius et al. (2010). We
have seen that children perform similarly on the two tasks (§5.1). Crucially, when children succeed,
they may succeed by attributing justified true beliefs alone. After all, in both Gettier and
knowledge/true-belief tasks the protagonist has a justified true belief, and the same behavioural pre-
diction follows: Whether Sally knows, or merely has a justified true belief, that the marble is in the
basket, she will look for it there. Since all the evidence we have discussed can be explained in terms
of belief-attribution, it is unclear when knowledge-understanding emerges. This is an obstacle to es-

tablishing KB, but it is also an obstacle to establishing BK.

* As noted in the introduction, KB is part of a broader theoretical perspective where knowledge-attribution is seen as more
evolutionarily ancient and less cognitively-demanding than belief-attribution. Perhaps, such considerations could be lever-
aged to argue that KB is a better explanation than BK. This is a question that goes beyond the scope of the present article,
and which I leave for further research to investigate. Nonetheless, KB is a developmental claim, so the developmental data
are the most relevant to evaluate it. (I thank an anonymous reviewer for raising this point.)
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What is needed to show that children have a concept of knowledge is a situation where the
agent would behave differently depending on whether she has knowledge or mere justified true belief.
Williamson (2000, Chapters 2—-3) argues that knowledge plays an ineliminable role in psychological
explanation, one which cannot be played by mere justified true beliefs (or indeed, in his eyes, by any
belief-based composite condition). Specifically, knowledge is more resistant to counterevidence than
mere belief, and thus more likely to support persistent action. If a burglar merely believes, as opposed
to knowing, that there is a diamond in the house she is ransacking, she is more likely to encounter evi-
dence that defeats her belief, and thus to give up her search (Williamson, 2000, pp. 62—63). If this is
on the right track, one could adapt one of Williamson’s scenarios to investigate whether children ex-
pect knowledgeable actors to behave differently than those who merely have a justified true belief.
However, the claim that knowledge plays an ineliminable role in psychological explanation remains
controversial (see e.g., Kipper, 2018; Magnus & Cohen, 2003).

In the absence of evidence that children attribute knowledge, some may argue that we should
go with the simplest hypothesis. Since we have independent reason to take children to have a concept
of belief (e.g., their performance on false-belief tasks), it may be more parsimonious to take them to
have only that concept, as opposed to concepts of both belief and knowledge. But I am reluctant to
put this much weight on parsimony, and I hope that future research will shed more light on the emer-
gence of knowledge-understanding. Thus, although I have disagreed with the empirical claims made
by Phillips et al. (2021), I endorse their call to arms. More research is needed to figure out when the
concept of knowledge is acquired, and this may well broaden our understanding of the nature of

knowledge.
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