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1 Introduction

• Attitude verbs are of particular interest in the context of language acquisition because
they lack an obvious visual referent, yet children still manage to develop an adult-like
representation of these verbs

• Furthermore, the acquisition of mind-state representational verbs, such as think and
believe, has been linked to false-belief understanding, and, in turn, Theory of Mind
development:

– Theory of Mind (ToM): understanding that others have minds of their own,
capable of having different or incorrect views on the world. Initial evidence
of ToM development begins around 14 months, but other aspects (false-belief
understanding) are thought to arise around 4-5 years old

– False-belief understanding: understanding that another individual may have
false belief; i.e. not everyone has access to the knowledge that you may possess
and thus may have a false belief

• Young children (3-4 years old) make systematic errors in representational verb (think,
believe) statements containing false complements as compared to preferential verb
(want) statements

• This asymmetry is of interest to the broader field of semantics since it suggests a
significant underlying semantic difference in these two attitude verbs

 Goal: An ideal semantics for these verbs should accommodate the acquisition pathway
in some way, incorporating a child semantics which differs minimally from that of the adult
representation in order to facilitate the most cognitively efficient semantic development.

2 Want & Think Asymmetry in Acquisition
2.1 False-Belief Tasks and Theory of Mind

• An understanding of think has direct ties to the development of false-belief under-
standing, and, similarly, theory of mind, since representational verbs require direct
speculation of another individual’s state of mind
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• In traditional false-belief tasks (such as change-of-location task, unexpected contents
task, etc.1), children are asked to predict the behavior of a character who holds a
false-belief

• Children younger than 4 consistently fail on traditional tasks and appear to act on
their knowledge rather than the knowledge of the characters2

• Children ages 4-5 and up succeed in this task, suggesting some cognitive change over
the course of development

• At the same time, more evidence has suggested that false-belief understanding is in
place long before children succeed on these traditional tasks:

– When shown a person who hides their ball in one box, then comes to hold either
a false or true belief about the location of their ball, infants looked significantly
longer at agents who acted against their current belief, regardless of the actual
location of the ball (Onishi and Baillargeon 2005)

– Additionally, infants and young toddlers succeed on non-traditional change-of-
location tasks or unexpected-contents tasks (He et al. 2011, Luo et al 2015,
Scott 2015)

• These tasks, especially those directed at infants, do not have direct linguistic ties
to the question at hand; nonetheless, these tasks require a child to draw upon their
understanding of mental representation – an understanding that the representational
world in an individual’s mind need not reflect the world in actuality

2.2 Think & Want Asymmetry in English-learning Children

• Early findings suggest that while children understand want in an adult-like way by
the age of three, children don’t understand think in false-belief contexts (unlike
adults) until their fourth or fifth year

• Perner et al. (2003) presented children with a scene in which a character, Andy, is
watching TV, but his mother falsely believes he is in bed. The children are then told
the following:

(1) Mom thinks that Andy is going to bed.

3-year olds reject this sentence, while older children (4-5+) do not.

• Meanwhile, when presented with a corresponding scenario, children 3 and up accept
the following:

1See appendix for a description of these tasks!
2This holds even when children are asked to “stop and think” and prompted to recall where the first

character hid the toy prior to being asked to predict their behavior (Wimmer and Perner 1983)
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(2) Mom wants Andy to go to bed.

• One important thing to note is the difference in context for (1) and (2):

– In the think example, (1), the mother’s beliefs directly contradict reality and
prompt a false-belief reading.

– On the other hand, (2) does not prompt a false-belief reading; furthermore,
the mother’s desires do not contradict reality in any direct manner, nor do they
contradict the beliefs of the child.

• In an attempt to address this potential processing issue, other studies were developed
to probe toddler’s understanding of desire-states

• The most recent of these studies engages children in a task that requires them to
produce answers that contradict their own desires (Harrigan et al. 2018)

– Children are prompted to play a competitive game with a frog puppet – in this
game, if the card is pink, the child wins, but if the card is green, the frog wins.
Another puppet character says one of the following:

(3) Froggy wants the card to be green.

(4) Froggy wants the card to be pink.

– Children as young as 3 accepted (3) despite its direct contradiction of their
desires (the child only wins if the card is pink, and thus wants the card to be
so), and correctly rejected (4).

• Because children are able to respond correctly despite their own conflicting desires,
it is unlikely that children’s performance on (1) is an artifact of processing difficulty.

2.3 Crosslinguistic Evidence for the Think & Want Asymmetry

• Initially, one clear difference between think and want is the complement each of
these verbs take: in English, want takes non-finite complement, while think takes a
finite complement

• This distinction is not universal, however – German, for example, maintains the
finiteness for both complements:

(5) Ich
I

glaube,
think

dass
that

Peter
Peter

nach
to

Hause
home

geht
goes

“I think Peter goes home”

(6) Ich
I

will,
want

dass
that

Peter
Peter

nach
to

Hause
home

geht
goes

“I want Peter to go home”
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• However, German-speaking 3 year olds still reject false-complement sentences con-
taining think and accept those with want3 (Perner et al. 2003)

• The crosslingustic prevalence of this asymmetry suggests something beyond syntactic
structure is responsible...

2.4 Summary

• The acquisition of mental state verbs relates to false belief understanding and Theory
of Mind development since they require speculation of another individual’s state of
mind

• Although tests of false belief understanding are controversial, the data regarding how
children approach think as compared to want are relatively consistent across cultures
and languages

• Children appear to have an adult-like understanding of want by 3 years old, but
continue to struggle with think well past their 4th birthday

3 Proposed Explanations

• The empirical evidence for the think/want asymmetry has led to much theoretical
speculation, attempting to pinpoint the underlying cause of the asymmetry

• One possible explanation centers around cognitive development of Theory of Mind:

– The cognitive explanation argues that since the verb think requires an under-
standing of representational mental states, children cannot understand think in
an adult-like way until they possess false-belief understanding

– However, work on infant understanding of false belief contradicts a fully cogni-
tive account

• Another possible explanation is linguistic in nature – and aims to find some funda-
mental difference in these verbs that may explain the difficulty children exhibit in
learning them

3.1 Syntax-driven asymmetry

• Syntax-driven arguments suggest that differences in syntactic structure may be re-
sponsible for the think/want asymmetry

• de Villiers (2005) proposes that in order to encode false belief, children need to first
acquire the syntax of finite sentential complements

3Similar results have been reported for Mandarin- and Cantonese-learning children; see Tardif & Wellman
(2000) for these findings.
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– This is particularly important, as the truth of such a finite sentential complement
can differ from the matrix sentence.

• This theory would predict that children learning languages such as German, where
want and think both take finite complements, would not exhibit an asymmetry

• But (as we’ve seen before) children still acquire want significantly before think in
these languages!

• Thus, it is unlikely that syntactic distribution alone is responsible for this asymmetry.

3.2 Semantics-driven asymmetry

• Semantics-driven accounts of the verb asymmetry argue that the child semantics for
these verbs simply differs from the adult semantics

• Perhaps this is a result of a semantic difference in the possible complements think
and want can take (de Villiers 2005):

– Want can take an irrealis complement – does not hold an inherent truth value

– Think can only take a realis complement – inherently holding a truth value

• In short, think expresses a judgment of truth in a way that want does not

• In a task on determining the truth of complements, children succeeded significantly
more on irrealis varieties of think, as in:

(7) Jim thought that Jane should play on the computer.

compared to realis judgements of truth:

(8) Jim thought that Jane was playing on the computer. (de Villiers 2005)

in a situation where Jane wasn’t playing on the computer in either case.

• Some recent evidence suggests that children may possess an adult-like understanding
of think, but children still universally fail in conventional false-belief tasks which may
suggest, as has been the traditional view, that children do not possess a fully adult-
like semantics for think.

3.3 Pragmatics-driven asymmetry

• Pragmatics-driven accounts argue that children struggle with think not because they
possess a different semantics, but because it is pragmatically more difficult than want

• Lewis, Lidz, and Hacquard (2012, 2017) argue that children learn the semantics of
think early on but struggle to determine a speaker’s meaning when they use this word
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• Importantly, think is not always used solely as a belief report:

(9) a. Why isn’t Louise coming to our meetings these days?
b. Henry thinks that she’s left town.
c. No she’s not, she’s at home. (Simons 2007)

• Although (9b) is a seemingly unrelated belief report, this exchange remains accept-
able due to its pragmatic enrichment:

– The speaker in (9b) is proffering an ‘indirect assertion’, that is, the speaker may
not fully endorse this complement

– Furthermore, (9c) is an acceptable response to this exchange, but is not denying
the literal meaning of (9b); instead, this statement counters the content of the
complement.

• Hacquard and Lidz (2019) argue that it is precisely this sort of denial that leads
children to reject think in false-belief contexts.

• In fact, if the salience of beliefs are highlighted, 3 year old children succeed in false
belief tasks (Lewis et al. 2017):

– Children are presented with hide and seek stories in which one character hides
and another character is searching for the other. They are then asked to judge
the following:

(10) Dora thinks that Swiper is behind the chest

– In (10), the sentence is true, while the complement is false. As expected, in the
one-seeker condition, 3-year olds reject (10) while older children and adults
accept it.

– But, when presented with:

(11) Dora thinks that Swiper is behind the curtain

in a situation where the complement is true and the sentence is false, 3-year-
olds reject it as well!

• Hacquard and Lidz (2019) argue that this result, in addition to another study manip-
ulating the syntactic environment of another attitude verb, hope4, suggests children
use syntactic distribution and pragmatic function to determine attitude class, and,
eventually, meaning.

4Harrigan et al. (2016, 2018) took advantage of the fact that another (relatively uncommon) verb, hope,
can appear with both finite and non-finite complements to see how children would treat the verb in different
contexts. They found that children performed according to the complement type, in essence replicating the
think/want divide depending on the complement they heard with hope.
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4 Towards a new semantics

• Although recent studies have suggested that children may have an adult-like seman-
tics of think early on, the possibility remains that their representations may differ
from those of adults

• One possibility is that children act on an additional presupposition that must be re-
laxed over the course of development, such as a presupposition that the complement
is true based on a generalization from parenthetical (I think)

– This is generally in line with Hacquard and Lidz’s argument that children are
too quick to assume indirect assertion readings.

• However, such an explanation would require something to prompt the relaxation
of this presupposition around 4 years old, and it is unclear what developmental or
linguistic aspect could drive this change

• Nonetheless, acquisition data may provide valuable insight into an appropriate adult
semantics for these verbs and has the potential to inform semantic theory as a whole.

5 Conclusion

• The asymmetry in acquisition of the two attitude verbs think & want has long been
the subject of debate among acquisitionists

• While many attribute this asymmetry to a mere cognitive development, on the basis
of false-belief understanding and Theory of Mind development, a variety of empirical
evidence suggests that the asymmetry arises as the result of linguistic, rather than
conceptual, difficulty

• This distinction opens the door to the possibility that attitude verbs may be acquired
at different rates due to syntactic, semantic, or pragmatic constraints, or even a
mixture of multiple such constraints

• acquisition trajectories can inform semantic theory more generally, as difficulties in
acquisition may point to underlying aspects of verb semantics that may be difficult
to discern from adult uses

• The presence of acquisition asymmetry in similar, but critically different, verbs has
the potential to elucidate their underlying representations and denotations in a way
that adult usage does not
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Appendix

Change-of-location task

Also known as the Sally-Anne task, after the first version of this experiment (Baron-Cohen,
Leslie, Frith 1985):

Setup: In this task, a participant watches a scene unfold (either played out with dolls,
puppets, or human actors). In this scene, one character, Sally, hides an item (usually a toy)
in one location, while another character, Anne, watches. Sally leaves the scene, at which
point Anne removes the item from the first location and hides it in a new location. Sally
then returns, and the participant is asked where she will look for her toy.

Results: Adults and older children will correctly answer that Sally will look in the
original hiding location. Younger children (below age 5) will mistakenly answer that Sally
will look in the new hiding location.
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Unexpected contents task:

Setup: In this task, a participant is presented with a container that appears to contain
some obvious item, such as an egg carton containing eggs. As the experiment brings out the
container, they ask the participant “What do you think is in this container?” As expected,
almost all participants answer “eggs”. The experimenter then opens the container to show
that it contains something else, such as strawberries. They then close this container, and
ask the participant what another experimenter, who hasn’t seen inside the container, will
think is inside.

Results: Children older than 5 and adults will ‘pass’ the task, correctly answering
that another experimenter would think eggs were in the container. Young children ‘fail’,
answering that another experimenter would think there were strawberries in the container.
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