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Across numerous languages, the attitude verb think is learned later than other attitude
verbs likewant. Butwhy? This essays advances a newhypothesis: children initially treat
think as a veridical yet non-factive verb akin to a class of verbs I call confirmatives. This
hypothesis is argued to better explain existing data that troubles other hypotheses, and
to find support from the ease with which children represent knowledge but not belief.

1 The acquisition of think

How children learn natural language is a puzzle. From clues found in the context,
children have to pair a word with a semantic meaning. But the context almost
always does not give enough clues (Quine, 1960). As a result, the available clues
are compatible with a heap of word-meaning pairs with only one or a few being
correct. And yet, children eventually succeed in finding the needle in the haystack.
They find the correct pairing(s).

How is this accomplished? The first part of an answer is that context involves
more than the physical environment. It also includes the linguistic context (Carey,
1978; Gleitman, 1990). For a word w, the linguistic context divides into four sub-
contexts:

lexical context
The words with which w co-occurs.
syntactic context
The syntactic features with which w co-occurs.
pragmatic context
The pragmatic uses of language with which w co-occurs.
discourse context
The discourse segment with which w co-occurs.

In principle, children can find clues in all of these varying sub-contexts of the
linguistic context.

The second part of an answer is social cognition. Just as we have psychological
abilities for navigating a complex physical environment, we also have abilities for



navigating a complex social environment too. Such abilities include joint attention
andmindreading, i.e., the ability to track themental states of another that are causally
relevant to their behavior. Though not yet fully developed, children use these
abilities to closely monitor speakers while learning language (Bloom, 2002; Nadig
and Sedivy, 2002; Khu et al., 2020). The question of a word’s acquisition therefore
boils down to how social cognition and clues from the linguistic context jointly enable
the child to learn the word.

This paper’s focus is how children learn the attitude verb think, especially in
contrast to want. Both verbs denote mental states that play a starring role in our
mental lives. However, the verbs are learned in stark asymmetry. Across numerous
languages, children have an adult-likemastery ofwant at three years, but lack similar
mastery of think until after they turn four (Wellman andWoolley, 1990; Perner, 1991;
Tardif and Wellman, 2000; Perner et al., 2003; Harrigan et al., 2018). The difference
is noticeable in how children respond to attitudes with false complements. Suppose
it is clear that Pip is playing with the dog. Then both of these attitude reports are
incongruent with reality.

(1) Margaret wants Pip to take a bath.
(2) Margaret thinks that Pip is taking a bath.

In (1), Margaret wants what is not the case. In (2), Margaret has a false belief about
what is the case. Children strugglewith verbal false belief tasks until ages four to five
(Wimmer and Perner, 1983; Wellman et al., 2001). Even though the think-attribution
is true, they reject sentences like (2) when the complement is false. However, they
do not struggle with reality-incongruent want-attributions. Sentences like (1) are
consistently accepted around age three.

A standard theoretical commitment is that the acquisition of think orients around
a mistake. Initially, a child makes a mistake about how to understand think-
attributions. This is why its acquisition is delayed in contrast to mental state verbs
like want. For example, some hypothesize that children do not initially understand
the syntax of complementation (Diessel and Tomasello, 2001; de Villiers and Pyers,
2002), others suggest childrenmislearn think as a factive verb like know (Johnson and
Maratsos, 1977; Abbeduto and Rosenberg, 1985), and some propose that children go
into “pragmatic overdrive” to misinterpret how the think-attribution is being used
by the speaker (Hacquard and Lidz, 2019, 2022). This paper will advance a new
hypothesis that similarly identifies a mistake.
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In pursing a mistake-oriented hypothesis, the question of think’s acquisition
divides into two distinct questions. The first question concerns what mistake is
consistently made. The second question concerns how the mistake is consistently
corrected within the relevant timeframe. Notably, an answer to the second question
is often overlooked. The general nature of the correction is made clear by the
hypothesis—learning complementation, untangling think from know, not going into
pragmatic overdrive—but how children manage to achieve this correction in the
relevant timeframe is left undiscussed.

Making progress on the acquisition of think requires us to answer both questions.
We need to identify what leads children away from correctly understanding think-
attributions and what pushes them in the right direction around their fourth birth-
day. Even still, investigating these questions separately is a worthwhile endeavor
given the various ways answers can be combined. Though answers to the first
question will place some constraints on how the second question is answered, it
is plausible that an answer to the second question is compatible with competing
answers to the first question. In other words, an explanation of how children are
pushed in the right direction may be compatible with different explanations of how
they were lead astray in the first place.

With these questions distinguished, the aim of this paper is modest. It addresses
only the first question by advancing the veridicality hypothesis, a view according
to which children initially mistake think for a verb that is veridical and yet non-
factive. In the next section, I present the positive case (§2). Then I compare it to
the pragmatic syntactic bootstrapping hypothesis, advanced byHacquard and Lidz
(2019, 2022) and favored by Dudley et al. (2015), Lewis et al. (2017), and Harrigan
et al. (2019) (§3). Both hypotheses only address the first question. However,
the latter hypothesis arguably provides the leading answer to the first question.
So showing that the veridicality hypothesis outperforms it offers another way to
motivate that the hypothesis is a live option.

My approach to motivating the veridicality hypothesis is modest as well. I
intend to show that the hypothesis is well-supported by existing empirical data, as
opposed to earning plausibility through new findings. Accordingly, I will provide
a reassessment of existing data as opposed to introducing data uncovered through
new experiments. Since previouswork has overlooked the hypothesis, it is important
to seewhat is clarified by the datawe already have. Nevertheless, I will end the paper
by discussing some of the paths for future experimentation that the veridicality
hypothesis paves (§4).
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2 The veridicality hypothesis

2.1 Veridicality as a property of verbs

A verb V is veridical if and only if V(p) entails p. Veridical verbs are closely related
to factive verbs (Kartunnen, 1971; Egré, 2008; Spector and Egré, 2015). All factive
verbs are veridical but not all veridical verbs are factive. Factive verbs differ by
backgrounding the veridicality entailment as a presupposition. As a result, the
veridicality entailment for factives projects past the scope of entailment-canceling
operators (Chierchia and McConnell-Ginet, 2000). To illustrate, compare prove with
know below.

(3) (a) {I / the professor} knew that
√

400 is 20.
(b) {I / the professor} proved that

√

400 is 20.
(4) (a) {I / the professor} didn’t know that

√

400 is 20.
(b) {I / the professor} didn’t prove that

√

400 is 20.

While know is a factive verb, prove is just a veridical verb. As a result, the two
verbs both intuitively entail their complement clause in (3a) and (3b), or that
√

400 is 20. But the two verbs can be distinguished by the entailments they license
under negation. Negation blocksmere entailments; it doesn’t block presuppositions.
Accordingly, know still licenses the entailment in (4a). In contrast, the veridicality
entailment licensed by prove disappears.

Veridical but non-factive verbs include prove, confirm, and show.1 These form a
natural class of verbs indicating that the grammatical subject performed, performs,
or will perform an action to reveal the truth of proposition contributed by the verb’s
complement (Zuchewicz, 2020). I will call them confirmatives. Though these verbs
are often used to report the confirming act of another (e.g. Margaret proved that. . . ),
the rough-and-ready notion of revealing here does not require the confirming act to
1 Anand and Hacquard (2014) argue that confirm is not veridical because the phrase falsely confirm is
well-attested. However, there is good reason to doubt this diagnostic. First, falsely V where V is either
a speech act verb or a confirmative is frequently used in legal contexts as a term of art to indicate
that V-ing occurred fraudulently. A detailed corpus study is required to substantiate whether most
uses are legal uses. But this appears to be the case for confirmatives. Second, falsely can appear with
common factive verbs as well. For example, falsely realize, falsely remember(ed), and even falsely know
are all attested. Here is an example of the latter: The vast majority of people in the US know next to nothing
about the Episcopal Church, or falsely know it as the church that Henry the VIII started so that he could divorce
as many wives as he wanted (https://saintthomasepiscopal.org/sermon-for-clergy-day-june-2016/). As
such, appearing alongside falsely is not a reliable diagnostic for non-veridicality. In such uses, the
meaning of falsely is either non-standard legalese, or best interpreted as akin tomistakenly takes oneself
to V .
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be public to someone other than the subject. A person can use a sentence like (3b)
to report what they revealed in private.

Confirmatives are not speech act verbs. As just noted, they can be used to denote
confirmations that happened in private with nobody around to be an addressee.
They can also be used to denote non-speech actions. For example, suppose a
professor demonstrates in total silence how to figure out a square root by first
simplifying the square root into perfect square factors such as how

√

400 is
√

24 × 16.
Their demonstration could be reported with a confirmative (e.g. The professor showed
that. . . ). However, confirmatives can be used to report speech acts. Speech acts like
assertion do meet our rought-and-ready notion of an act that reveals a proposition’s
truth. For example, suppose we’ve heard that

√

400 is 20. But we are still curious
whether that’s true. We want verification. Were the previously imagined professor
to assert that the answer is 20, his assertion could be felicitously reported with The
professor confirmed that

√

400 is 20.
Confirmatives are not attitude verbs either. Their core semantic meaning is to

denote a truth-revealing action as opposed to a mental state. However, a closer look
reveals that confirmatives encode speaker belief like factive verbs do. A standard
diagnostic for whether an expression V(p) entails belief in p is to consider the felicity
of the conjunction ⌜V(p), but I don’t believe p⌝ (Faller, 2002; Papafragou, 2006;
Murray, 2017). If the conjunction is infelicitous, this is evidence that V(p) licenses
the inference that the speaker believes p. That doxastic inference is what causes the
infelicity. However, if the conjunction is felicitous, this is evidence that V licenses no
such inference. With that in mind, compare heard, realize, and prove in the following
conjunctions.

(5) {I / The professor} heard that
√

400 is 20. But I don’t believe that.
(6) # {I / The professor} realized that

√

400 is 20. But I don’t believe that.
(7) # {I / The professor} {proved / confirmed / showed} that

√

400 is
20. But I don’t believe that.

Verbs reporting what was heard are fully felicitous with subsequent disavowals of
belief (AnderBois, 2004). Factive verbs are not. Of interest is that prove patterns with
realize as opposed to heard. It is infelicitous in conjunctions of the form ⌜V(p), but I
don’t believe p⌝. The same goes for the other confirmatives. Such infelicity shows
that confirmatives entails that the speaker believes p. This is an intuitive result given

5



our gloss of confirmatives. If a speaker performs an action to reveal p’s truth, they
give themselves a reason to believe p.2

Importantly, the doxastic inference of confirmatives is not presupposed. To see
as much, it is instructive to compare confirmatives with the verb phrase be right. It
presupposes the doxastic entailment but not the veridicality entailment. Compare
the following.

(8) Is Margaret right that Pip took a bath?
(9) Did the professor {prove / show / confirm} that Tait’s conjecture is

true?

A question operator is another entailment-canceling operator that blocks mere
entailments but which presuppositions project past. In (8), the doxastic inference
projects. That Margaret believes that Pip took a bath is not in question. In contrast,
the doxastic inference in (9) does not. Such a question can be felicitously asked
when neither the professor nor the speaker believes that Tait’s conjecture is true.
For example, it can be asked in a context where the relevant parties are skeptical
about the conjecture’s truth. Confirmatives therefore constitute a unique semantic
class of verbs. Lewis et al. (2017) claim that all verb phrases with the doxastic and
veridicality entailments background at least one of the entailments. Confirmatives
are an exception that presuppose neither.

2.2 The hypothesis

Let’s now set the stage for the veridicality hypothesis. When children encounter
attitude verbs like think and want, they engage in syntactic bootstrapping (Gleit-
man, 1990; Gillette et al., 1999; Landau and Gleitman, 2009). These verb correlate
differently with kinds of complements, number of arguments, and mood. The
correlations are then used to discern the meaning of the verbs (Hacquard and
Lidz, 2019). In English, for example, the verb think embeds a finite, declarative
sentence whereas want does not. It embeds a non-finite complement akin to an
2 Awrinkle is that the doxastic inference disappears in certain syntactic configurations. In particular,
if a confirmative is combined with an inanimate but information-containing subject like The book and
a prepositional phrase is added to the confirmative to indicate who observed the confirmation like
to Margaret, then the inference is no longer licensed. For example, The book proved to Margaret that√
400 is 20, but I don’t believe that is a felicitous conjunction. Anand and Hacquard (2014) observe that

the veridicality entailment also disappears in these configurations. As such, the doxastic inference
appears to depend on the veridicality entailment for both factive verbs and veridical but non-factive
verbs.
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imperative sentence in at least some respects. Children learning other languages rely
on different morphosyntactic clues to sort the verbs by complements. For example,
Spanish speakers sort the verbs by the different moods of the complements, and
Mandarin speakers rely on other morphosyntactic contrasts (Huang et al., 2022). As
a result, think gets sorted into a semantic class of verbs that can be veridical or not
whereas want gets sorted into a different class.

Dudley et al. (2017) undertook a corpus study to investigate how children
encounter the verbs think and know. In the corpus investigated, children range from
ages two to five with the average being 3.5. As such, the corpus provides a clear
window into what clues children are encountering in the relevant age range. They
found that children encounter think mostly with a first-person subject (67%), in the
present tense (91%), andwithout negation (89%). Dudley et al. (2017, 613) conclude
that think is mostly used to discuss the speaker’s own attitudes and that “there may
be few instances where a child could observe that think can be used to describe false
[attitudes] and is thus non-veridical.” Accordingly, children are overwhelmingly
seeing think as having the doxastic entailment, and, given few clues from the lexical
or syntactic sub-contexts, that it lacks the veridicality entailment. In this situation,
children have to sort think into a class of verbs that is doxastic and veridical or a class
that is doxastic and not veridical.

According to the veridicality hypothesis, children sort think into the veridical
class. As a result, childrenmistakenly learn think as a verb that has the core semantic
properties of confirmatives.3 The process of correctly acquiring the meaning of think
is therefore the process of unlearning the veridicality of think to be left with a verb
that is merely doxastic. This learning process requires navigating the asymmetric
relationship between veridicality and doxasticity as components of a verb’smeaning.
Though all veridical verbs are doxastic, not all doxastic verbs are veridical. That latter
semantic class is where think belongs.

Failing verbal false belief tasks inevitably results until veridicality is unlearned.
When children encounter a true think-attribution with a false complement, the
attribution is rejected because the attribution is treated as having a veridicality
entailment. That the doxastic component is true is not sufficient for the truth of
3 Or, at least, the hypothesis is that think has the core semantic properties of confirmatives in the
past tense. Confirmatives have an incrementality to their meaning in other tenses. For example, The
professor is proving that

√
400 is 20 does not have the same ring of veridicality. Veridicality seems to

be associated with the successful completion of the proof. It is the proof not the proving that secures
truth. See Zuchewicz (2020) for a detailed discussion of the tense and aspect of confirmatives in
Polish.
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the attitude report. The same issue does not arise with want because it cannot be
veridical. Veridicality is exclusively a semantic property of verbs with declarative
and/or interrogative complements.

The veridicality hypothesis therefore offers a clear explanation for why think is
learned late, especially in contrast to verbs likewant. That explanation is appreciably
simple by isolating one semantic feature that children mislearn. But it raises a
question: why do children learn think as having the core semantic properties of
confirmatives?

2.3 Veridicality from congruent mindreading

In the absence of linguistic clues that the verb is veridical or not, children have to
base their sort of think on something else. This is where social cognition kicks in.4 It
compels children to treat think as veridical.

The ability to represent another’s beliefs is one form of mindreading. Another
form is the ability to represent another’s knowledge. Representing knowledge
has been called factive mindreading and contrasted with non-factive mindreading
where onemindreads another as merely believing (Phillips andNorby, 2021;Westra
and Nagel, 2021). In the present context where we are distinguishing mere veridi-
cality from factivity, this name is misleading. What these authors intend to draw
attention to is that attributing knowledge includes a commitment to the the truth
of the complement. In contrast to representing someone as believing, to represent
someone as knowing a proposition is to represent them as being connected to the
truth. The factive/non-factive distinction for mindreading is itself an umbrella term
for the different names that psychologists give to the representation of knowledge
during mindreading. Alternatives to factive include reality-congruent, veridical, aware-
ness, visual mindreading, and level-1 perspective-taking. To avoid confusion, I opt to use
congruent/non-congruent mindreading.

An impressive body of evidence reveals that knowledge representation is prior
to belief representation (Phillips et al., 2021). One way to illustrate the priority
with respect to development is to consider when children can succeed on nonverbal
mindreading tasks. Around 18-24 months, children are able to engage in congruent
mindreading. This has been shown with success on violation-of-expectation tasks
4 Others have similarly suggested that limitation in a child’s social cognition are to blame. For
example, see Perner (1991), Tardif andWellman (2000), Leslie et al. (2004), and Steglich-Petersen and
Michael (2015). But none of these authors chalk up the difference to congruent versus non-congruent
mindreading.
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(Träuble et al., 2010; Yott and Poulin-Dubois, 2016), action-anticipation tasks (Surian
et al., 2007; Sodian et al., 2007; Luo and Baillargeon, 2007; Luo and Johnson, 2009),
and active-helping tasks (Hamlin et al., 2013). A similar cluster of non-verbal tasks
was one thought to converge on the conclusion that children could represent false
belief in the same developmental window (Onishi and Baillargeon, 2005; Southgate
et al., 2007; Buttelmann et al., 2009). However, as Poulin-Dubois et al. (2018) detail,
the relevant studies have failed to replicate by numerous labs outside the original
ones. Altogether, the conclusion that is increasingly drawn is that children have
adult-like knowledge representation but cannot yet represent belief. For example,
Powell et al. (2018, 40), after failing to replicate nonverbal false belief tests, suggest
the results cumulatively may “reflect the veridical abilities of 18-month-old infants,
who may track others’ knowledge and ignorance but may not consistently represent
the contents of others’ beliefs.”

Another way to illustrate the developmental priority of congruent over non-
congruent mindreading is to consider success on the Theory-of-Mind scale devel-
oped byWellman and Liu (2004). This scale consists in a series of verbal tasks aimed
to evaluate a child’s abilitywith a particular formofmindreading including, among a
few others, knowledge representation and false belief representation. Though there
is cultural variation across children from the United States, Australia, China, Iran,
and Turkey in what exact order children proceed through these tests, success on
knowledge tasks always precedes success on false belief tasks (Shahaeian et al., 2011;
Doenyas et al., 2018; Ilgaz et al., 2022).5

Knowledge representation is the default form of mindreading that is deployed
in conversation (Nagel, 2013; Westra and Nagel, 2021). When a speaker uses a
declarative to perform an assertion, the hearer represents them as knowingwhatwas
asserted. Likewise, when a speaker asks an information-seeking question, the hearer
represents them as not knowing the answer or answers to the question (Brown-
Schmidt and Fraundorf, 2015; Aguirre et al., 2022). My proposal is that this default is
also operative when children are attempting to learn attitude verbs with declarative
complements.

When children encounter think used primarily in the first-person to report an
5 Both of these illustrations have limitations. The first turns on the replicable success on various
nonverbal tasks for congruent but not for non-congruent mindreading. The current state of
replication may turn out to not be a lasting set of results, especially if there is innovation in nonverbal
tasks. The second illustration turned on the Theory-of-Mind scale. This scale is controversial in
part because it introduces confounds related to the pragmatic abilities of children. See Westra and
Carruthers (2017).
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attitude, they misrepresent that attitude as knowledge. To attribute knowledge of p
is to regard p as true and believed by whoever knowledge is attributed to. But these
are the core semantic properties of confirmatives (§2.1). In defaulting to knowledge
representation while attempting to learn think, children therefore treat the attitude
verb as being akin to a confirmative.

2.4 The hypothesis’s predictions

The veridicality hypothesis makes specific predictions about how children will
treat think. We can therefore evaluate the hypothesis by considering how previous
research speaks to these predictions. Let’s start with the combination of truth-values
for the matrix and complement clauses. On the hypothesis that the verb is veridical,
young children will reject a think-attribution when the complement clause is false.
On the hypothesis that the verb is doxastic, childrenwill also reject a think-attribution
when the matrix clause is false. Both need to be true to be accepted. This yields four
predictions:

matrix clause complement clause veridicality hypothesis
I think that p prediction

1 True True Accept
2 True False Reject
3 False True Reject
4 False False Reject

Figure 1

Predictions 1 and 4 are the uninteresting predictions because they are well-
confirmed, and do not distinguish the veridicality hypothesis from rival ones. The
interesting predictions are the middle two.

The difficulty with verbal false belief tasks previously discussed shows that
prediction 2 is accurate (§1). This is the prediction the hypothesis is engineered
to explain. Prediction 3 is what distinguishes the veridicality hypothesis from the
complementation hypothesis according to which children acquire think late because
they struggle with the syntax of complementation (Diessel and Tomasello, 2001;
de Villiers and Pyers, 2002). If children evaluate think-attributions only according
to the truth of the complement clause, for example, then children will mostly be
indifferent to the falsity of the matrix clause. They will accept the attribution when
the complement is true. The veridicality hypothesis predicts no such indifference.
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Since think still has a doxastic component, false attributions will be rejected by
children even with true complements.

Previous research confirms that the veridicality hypotheses gets this prediction
right. Lewis et al. (2017) investigated how children as young as three react to
think-attributions in this condition. These attributions were entertained in contexts
where the matrix clause alone was much more relevant than the complement clause
in that it answers the question under discussion in the discourse. Setting the
context in this way offered a way to control for children giving their attention to
the complement clause by default. In this context, they found that children reliably
rejected attributions with true complements but false matrix clauses. Accordingly,
children are not indifferent to the matrix clause. They are sensitive to whether the
subject believes the complement.

In making these predictions, the veridicality hypothesis is similar to an earlier
hypothesis that think was initially mislearned as a factive verb like know or realize
(Johnson and Maratsos, 1977; Abbeduto and Rosenberg, 1985). Let’s call this the
factivity hypothesis. The difference between these two hypothesis is subtle. Only
factives presuppose the entailment. As a result, the entailment projects past the
scope of entailment-canceling operators like negation only for factives. This is
testable and has been tested indirectly. Dudley et al. (2015) explored whether three-
year-olds infer p from ⌜Lambchop doesn’t think p⌝ versus ⌜Lambchop doesn’t know
p⌝. Since p projects past negation, children should show a similar tendency to infer
p from both constructions. But they do not show a similar tendency. Instead, all of
the children in their study appear to understand that think is non-factive with some
grasping that know is factive.

At the outset, I noted that a mistake-oriented explanation of think’s acquisition
answers two questions. The first question is about what mistake is consistently
made, and the second is about how the child consistently stops making that mistake.
The veridicality hypothesis only answers the first question in detail. However, it
does carry partial commitments for how to answer the second question. If difficulty
with non-congruent mindreading contributes to mislearning think, children need to
become better at non-congruent mindreading by age four. It predicts they will, and
we can evaluate this prediction.

The relevant development evidence suggests this prediction is vindicated. By age
four, children appear to have this ability, as illustrated by success on nonverbal false
belief tasks. These tasks include change-of-location tasks applied to children at five
years of age and primates (Call and Tomasello, 1999; Krachun et al., 2009). They also
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include the action-anticipation tests mentioned earlier. For example, Kammermeier
and Paulus (2018) attempted to replicate the finding that children as you as young
as three could pass such nonverbal tasks. That replication failed, which is line with
the developmental priority of congruent mindreading. However, they did find that
children increasingly performed better as they approached, and then passed, their
fourth birthday.

3 The pragmatic syntactic bootstrapping hypothesis

3.1 An alternative hypothesis

The leading explanation of why think is learned late is what Hacquard and Lidz
(2019, 2022) call the pragmatic syntactic bootstrapping hypothesis, or what I will
just call the bootstrapping hypothesis. To complete my case for the veridicality
hypothesis, I will now discuss how it compares to the bootstrapping hypothesis. The
veridicality and bootstrapping hypothesis begin in the same place: with children
sorting think and want into different semantic classes based on the syntactic com-
plements that each attitude embeds.6 From here, the hypotheses head in different
directions. Where the veridicality hypothesis posits that children make a semantic
mistake inmislearning think, the bootstrapping hypothesis posits that childrenmake
a pragmatic one in misunderstanding its uses.

Most children encounter think in the present tense with a first-person subject
(Bloom et al., 1989; Dudley et al., 2017). In such a configuration, verbs like think are
frequently used to hedge assertions. An example is the reply in (12b). The question
under discussion does not concern what the speaker is thinking. It targets who is
taking a bath.

(10) (a) Who is taking a bath?
(b) I think Pip is taking a bath.

However, (12b) is not therefore irrelevant. It is indirect: the complement answers
the question and the I think hedges how this answer is proffered by the speaker.
However, not all uses of think are indirect assertions. Consider the same reply with
another question.
6 This is by design. With respect to syntactic bootstrapping, the hypothesis best explains the data.
As a result, the veridicality hypothesis is, in part, inspired by the bootstrapping hypothesis minus its
pragmatic commitments.
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(11) (a) Who do you think is taking a bath?
(b) I think Pip is taking a bath.

In this different context, the assertion is direct: I think contributes to an answer and
the complement does not. According to the bootstrapping hypothesis, the mistake
is that children treat sentences like (13b) as if they were (12b). In other words, they
treat think-attributions as indirect, hedged assertions about p as opposed to direct,
flat-out assertions that the speaker thinks p.

In treating think-attributions as indirect assertions, children are therefore com-
pelled to reject the sentence when the complement is false even if the whole sentence
is true. This is because the complement is at-issue or what has main point status
(Urmson, 1952; Hooper, 1975; Simons, 2007). The I think is backgrounded such that
⌜I think p⌝ is treated as if it were just p. No similar mistake is made with want. Since
it takes a non-finite complement akin to an imperative sentence that contributes a
property, verbs like want can be used to perform indirect commands when in the
present tense with a first-person subject. An example is I want you to take a bath. Here
the addressee is indirectly directed to satisfy the speaker’s desire by bringing about
the property denoted by to take a bath. As a result, children cannot make the same
mistake with want because want-attributions are never indirect assertions. Children
are not thereby compelled to reject true want-attributions when the complement is
reality-incongruent.

The bootstrapping hypothesis is similar to the complementation hypothesis. It
identifies a fixation on complement clauses as the explanation for why children fail
on verbal false belief tasks until age four. But it identifies a different cause for this
fixation. It is not a difficulty with the syntax of complementation. Instead, it is
a tendency to go into ”pragmatic overdrive,” to use Hacquard and Lidz’s (2019)
phrase, and interpret the complement as an indirect assertion even when it is not.
But can children go into pragmatic overdrive? The next section provides reasons to
be skeptical.

3.2 The demands of pragmatic overdrive

When attitude verb is used to hedge, the resulting speech act is different from a
typical assertion in at least two ways: it is indirect and and it is weaker. It is indirect
because the verb’s complement is what’s proffered as opposed to the proposition
contributed by the whole sentence. It is weaker because the proposition is proffered
with less force or oomph. When a speaker opts to use ⌜I think p⌝ over the unhedged p,
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they are choosing to stand behind p less. We can therefore ask whether children are
capable of understanding the indirection and weakness brought about by hedging.
Let’s start with the weakness effect.

An assertion is associated with the expectation that the speaker knowswhat they
assert.7 Hedging overrides this expectation by indicating that the speaker possesses
a weaker attitude like mere belief (Benton and van Elswyk, 2020; van Elswyk, 2024).
A construction like ⌜I think p⌝ is weaker, if used to hedged, than themere assertion of
p because it carries the scalar implicature that the speaker does not know p. Factive
verbs cannot be used to hedge for the related reason that knowledge is the most
general factive state (Williamson, 2000; Nagel, 2017). As a result, factive verbs do
not license a scalar implicature. For illustration, compare (14b) and (15b). Only the
first can be used to hedge.

(12) (a) Who is taking a bath?
(b) I think Pip is taking a bath. But I don’t know that.

(13) (a) Who is taking a bath?
(b) # I realized Pip is taking a bath. But I don’t know that.

The question ofwhether a child as young as three can understand theweakness effect
of hedging can therefore be assimilated to the question of whether such children can
understand scalar implicatures.

At present, the evidence is that they cannot. Though most research has focused
on children’s understanding of implicatures related to the scalar contrast between
some and all, this research setsmastery no earlier than age fourwith age seven being a
plausible benchmark too (Noveck, 2001; Papafragou andMusolino, 2003;Huang and
Snedeker, 2009; Katsos et al., 2016). Such findings dovetail with results suggesting
that children do not order think below know in strength until age four (Moore et al.,
1989; Moore and Davidge, 1989; Falmagne et al., 1994; Naigles, 2000). Instead, the
two attitude verb are treated as being indistinguishable in strength. Accordingly, it
does not seemplausible that children can understand theweakness effect before they
are four.

More generally, to understand the weakness effect requires children to under-
stand that speakers are less reliable given that signaling weakened reliability is the
7 This is the most commonly held view in philosophy but has less traction in linguistics. For
discussion, see Williamson (2000), Benton (2011, 2016, forthcoming), Turri (2010, 2016), and van
Elswyk and Benton (2023) for defense. See Turri (2017, 2018) for experimental research favoring the
centrality of knowledge.
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purpose of hedging. As van Elswyk (2023) argues, hedging enables speakers to
cooperatively share unknown information by overtly marking their testimony as
less reliable than an unqualified assertion. But children have a strong presumption
that the speaker is reliable, especially if it is a parent (Corriveau et al., 2009).
Zeroing in on three-year-olds, they are less selective than four-year-olds about who
is reliable preferring all-or-nothing judgments of reliability to graded ones (Harris,
2007), they are less likely than four-year-olds to revise beliefs even when a trusted
speaker is shown later to be unreliable (Scofield andBehrend, 2008), theywill believe
counterintuitive claims and are less likely than four-year-olds to voluntarily test
those claims (Ronfard et al., 2017), and, even if they do test those claims and find
them false, three-year-olds are less likely to modify their judgment of the speaker’s
reliability (Hermansen et al., 2021). As a result, understanding the weakness effect
of hedging appears to require subtly in understanding the reliability of speakers that
three-year-olds have not fully developed.

What about indirection? Here it depends on how children are determining
that an instance of ⌜I think p⌝ is hedged. Hacquard and Lidz (2019, 92) appear to
be committed to the view that children rely on intention-recognition, or as they
put it, that ”children’s errors with think arise from children reading too much
into the intentions of a speaker using a think sentence.” However, intention-
recognition is very cognitively demanding given that it involves recursive, higher-
order mindreading (Kinderman et al., 1998; Launay et al., 2015; Oesch and Dunbar,
2017). The child needs to believe1 that the speaker intends2 them to know/believe3
that the speaker is proffering the complement and not the matrix clause. This is
minimally at least three orders of attitude representation. If representing the speaker
as proffering involves attitude representation too—if to proffer p is to believe or know
p, for example—then we are brought to four orders of attitude representation. But
this is too demanding. For example, Liddle and Nettle (2006) found that ten and
eleven-year-olds barely perform above chance on third-order mindreading tasks,
and were at chance with fourth-order mindreading tasks. Children considerably
younger than this will be worse off, especially given the difficulties with non-
congruent mindreading noted earlier (§2.2).

The pragmatic overdrive posited by Hacquard and Lidz’s bootstrapping hypoth-
esis therefore appears to be beyond the ability of three-year-olds. Given known
difficulty with scalar implicatures and their strong presumption that the speaker is
reliable, young children do not appear to be able to understand the weakness effect
generated by hedging uses of think. Children are also not yet able to engage in the
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form of recursive mindreading required to identify via intention-recognition that a
think-attributions is a hedged assertions.

The veridicality hypothesis does not share these challenges. Since it traces the
late acquisition of think to a semantic mistake as opposed to a pragmatic one, it does
not require that children have the pragmatic abilities at three that the bootstrapping
hypothesis does. Instead, the veridicality hypothesis can explain some of the data
thatmakes trouble for it. In particular, the hypothesis offers a natural explanation for
why children treat think and know as being the same in strength until age four. They
do so because they treat think as being akin to a confirmative. Since confirmatives and
know both carry veridical and doxastic entailments, children cannot order them by
what entails what. With respect to these two properties, they are mutually entailing.
It is not until they unlearn that think is veridical that they can recognize that know is
stronger.

4 Going forward

The veridicality hypothesis issues correct predictions about when children as young
as three accept and reject think-attributions. The hypothesis also finds motivation
in recent developmental psychology on congruent/non-congruent mindreading,
and avoids problems had by the complementation, factivity, and bootstrapping
hypotheses. As a result, it provides a plausible answer to the first question raised by
amistake-oriented explanation of acquisition. Themistake childrenmake is learning
think as a confirmative verb.

Where do we go from here? The next step is answering the second question, or
how children correct the hypothesized mistake around their fourth birthday. The
beginning of an answer was provided earlier (§2.4). The inability to engage in non-
congruent mindreading around age three contributes to children mislearning think.
However, that ability appears to be up-and-running around age four. But this fact
does not provide us with a complete answer to the second question all by itself.
Even if the cause of mislearning think is no longer present in the relevant timeframe,
children still need to correct what they mislearned when the cause was present.
Correcting their mistake requires shaving off the veridicality entailment from their
understanding of the verb’s meaning. What encourages them to do so is what an
answer to the second question will clarify.

The second question has been beyond the scope of this paper. Thismeans that the
veridicality hypothesis does not provide a complete explanation of the acquisition
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of think. But it is worth stressing that this is incompleteness is standard to mistake-
oriented explanations of think’s acquisition. To the extent that this incompleteness
is a liability for the veridicality hypothesis, it is a liability for other alternatives
including, but not limited to, the bootstrapping hypothesis. For example, whatever
is involved with going into pragmatic overdrive, children need to correct for that
mistake around age four.

A plausible hypothesis does not merely outperform other hypotheses at explain-
ing the phenomenon in question. It also opens up new routes bywhich to investigate
the target phenomenon. To conclude, I will sketch some of the paths that the
veridicality hypothesis encourages us to take.

One path forward is to investigate the acquisition of confirmative verbs such as
prove, confirm, and show. The mindreading-based explanation for the veridicality
hypothesis leads us to expect that at least the veridical and doxastic components of
these verbs are not difficult to learn (§2.2). If three-year-olds are quick to deploy
congruent mindreading instead of non-congruent mindreading, the core semantic
properties of confirmatives should be easier to learn than think because it is doxastic
and yet non-veridical. But an obstacle to investigating as much is the apparent
infrequency of these verbs. For example, the Gleason corpus in CHILDES (Masur
and Gleason, 1980; MacWhinney, 2000), which is the corpus Dudley et al. (2017)
investigate, contains only a single instance of prove, zero instances of confirm, and no
instances of show with a that-complement.

Another way forward is through assumptions children make about veridical
verbs. If children assume veridical verbs are associated with a property F, then
whether children regard think as veridical can be investigated by consideringwhether
children regard think as F too. One candidate is a verb’s ability to embed both
declarative and interrogative complements, a property that is known as responsivity
(Lahiri, 2002). Confirmative verbs appear to be consistently responsive. (14) and
(15) illustrate.

(14) The professor proved what
√

400 is.
(15) Margaret confirmed who took a bath.

In contrast, doxastic verbs like think are widely regarded as non-responsive. How-
ever, this generalization and nearby variants are false. As White (2021) shows
with large-scale experimental data and instances found in corpora, think can be
responsive. Here are some of his examples.
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(16) When Jan Brown completed her safety briefing for the passengers,
she tried to think whether she had covered everything.

(17) I’m trying to think whether I’d have been a star today or not.

Nevertheless, children plausibly operate with some version of this generalization.
One reason to think this is that the high-frequency verbs, the verbs children most
encounter, are verbs where the generalization does hold (White and Rawlins, 2018).
In sorting verbs into different semantic classes, we have reason to expect that
children are regarding veridical verbs as responsive verbs. As such, the veridicality
hypothesis can be evaluated by exploring to extent to which three-year-old children
regard think as responsive. Finding that children regard think as more responsive
than adults do would provide evidence that children are treating think as being akin
to a confirmative verb.

Whether the veridicality hypothesis is correct therefore remains an open ques-
tion. But this essay has attempted to show that it is a live option that merits
consideration, and that it recommends fruitful topics to investigate in connection
to the acquisition of think.8
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