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While it is well known that prosodic features are central in the conveyance of pragmatic
meaning across languages, developmental research has assessed a narrow set of
pragmatic functions of prosody. Research on prosodic development has focused on
early infancy, with the subsequent preschool ages and beyond having received less
attention. This study sets out to explore how young preschoolers develop the ability
to use prosody to express pragmatic meanings while taking into account children’s
Theory of Mind (ToM) development. Though ToM has been suggested to be linked to the
development of receptive prosody, little is known about its relationship with expressive
prosodic skills. A total of 102 3- to 4-year-old Catalan-speaking children were assessed
for their pragmatic prosody skills using 35 picture-supported prompts revolving around
a variety of social scenarios, as well as for their ToM skills. The responses were analyzed
for prosodic appropriateness. The analyses revealed that 3- to 4-year-olds successfully
produced prosody to encode basic expressive acts and unbiased speech acts such
as information-seeking questions. Yet they had more trouble with complex expressive
acts and biased speech acts such as the ones that convey speakers’ beliefs. Further
analyses showed that ToM alone is not sufficient to explain children’s prosodic score,
but the prosodic performance in some pragmatic areas (unbiased pragmatic meanings)
was predicted by the interaction between ToM and age. Overall, this evidence for the
acquisition of pragmatic prosody by young preschoolers demonstrates the importance
of bridging the gap between prosody and pragmatics when accounting for prosodic
developmental profiles, as well as taking into account the potential influence of ToM and
other socio-cognitive and language skills in this development.
Keywords: prosody, acquisition, pragmatics, development, Theory of Mind (ToM), preschoolers

INTRODUCTION
Prosody is an essential part of spoken language, and refers to suprasegmental features of speech at
the word and sentence levels, such as changes in pitch, duration, and intensity. In this way, speakers
typically produce utterances faster or slower, louder or quieter, and mark them with different pitch
contours (intonation). Prosodic changes are well-known to encode different pragmatic meanings
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wide pitch range, and the absence of these prosodic cues may
have the effect of conveying indifference or rudeness. Similarly,
when one is presented with a piece of freshly baked homemade
pie (complex expressive acts), the comment “Mmm! It smells
delicious!” will best convey positive affect if the utterance is
delivered with higher pitch than usual or a temporal lengthening
of the stressed syllables. Finally, epistemic states which denote
knowledge and beliefs of the speaker about the propositional
content of the target utterance, such as ignorance, obviousness,
surprise, degree of certainty, incredulity or confirmation, can also
be expressed by prosodic means across languages (e.g., Roseano
et al., 2016). For example, wh- questions conveying surprise and
curiosity, such as “What’s in the bag?!,” are typically realized
through wider pitch excursions. In short, across languages, a
broad panoply of pragmatic meanings are conveyed by means of
a wide variety of prosodic and intonational strategies—what we
will refer to in this paper as “pragmatic prosody.”

across languages, helping speakers to reflect intended meanings
in context (Gussenhoven, 2004; Ladd, 2008). For example,
a speaker can intend to focalize some information, convey
uncertainty or express positive appreciation (see also examples
below). Despite a growing body of literature on the prosodypragmatics interface, relatively little of it has explored how
children learn to use prosody to convey pragmatic meanings
(Prieto and Esteve-Gibert, 2018; Chen et al., 2020). Although
previous research has investigated early prosodic abilities in very
young infants, studies on speech prosody in older children that
bring prosody and pragmatics together are still rare and tend
to focus on fairly specific aspects of the pragmatics-prosody
interface such as the prosody of focus (Chen, 2018; Ito, 2018;
see also Esteve-Gibert and Prieto, 2018, for a review) rather
than providing a complete picture of children’s developmental
profile. We are thus faced with a gap in our understanding of
the acquisition of pragmatic uses of prosody during the preschool
years and beyond. In order to address this issue, we aim here to
comprehensively explore the acquisition of pragmatic prosody,
that is, the ability to convey a set of pragmatic dimensions
through prosody, in children aged 3–4, while taking cognitive
abilities such as Theory of Mind (ToM) into account as a
potential influencing factor. We next highlight the importance
of considering pragmatics and prosody together, briefly review
research on prosodic development, and outline what is known
about the potential role of ToM in this respect.

An Overview of Research on Children’s
Prosodic Development
Previous research on the development of prosody in children
has tended to focus on early infancy (see Frota and Butler,
2018; Chen et al., 2020, for reviews). Several of these studies
have investigated the essential role played by prosodic cues
in very young infants for their language development. For
example, it has been established that infants exploit prosodic
structure to segment speech and access syntactic information
(e.g., Mehler et al., 1988; Morgan and Demuth, 1996; Christophe
et al., 2003; Wellmann et al., 2012; see de Carvalho et al.,
2018, for a detailed review). Other studies have shown that
the ability to discriminate lexical stress influences languagespecific preference patterns, an ability that is important for
the acquisition of language-specific prosodic properties (Bhatara
et al., 2018). It has also been demonstrated that prosodic signals
help infants not only with word segmentation but also with
word-semantic mapping (e.g., Jusczyk et al., 1993; Jusczyk and
Aslin, 1995; Friedrich and Friederici, 2004; Kooijman et al.,
2013; see Teixidó et al., 2018; Thorson, 2018, for reviews). As
Frota and Butler (2018) argue, these early perception abilities
pave the way for the infants’ emerging abilities related to the
production of intonation.
Research has demonstrated that toward the end of their first
year of life infants start to master some basic pragmatic uses
of prosody, such as to make requests (Esteve-Gibert and Prieto,
2018), and during the second year of life they begin to use some
intonational pitch contours in an adult-like way. Specifically, in
this period children’s intonational output produced in naturalistic
settings tends to reflect the basic target inventory of nuclear
pitch accents and boundary tones of the ambient language, and,
importantly, the form-meaning relationships of some tunes are
adult-like too. In a longitudinal study with four Catalan- and two
Spanish-learning toddlers, Prieto et al. (2012) showed that from
the first onset of speech these toddlers have a small repertoire
of intonational contours that express distinct speech acts, such
as requests, questions, vocatives, statements or commands (and
see Frota et al., 2016, for a similar analysis involving European

Prosody-Pragmatics Interface in Adult
Language and in Development
It has been amply demonstrated that, across languages, prosodic
cues such as intonational patterns or speech rate are central
in the conveyance of pragmatic meaning (Pierrehumbert and
Hirschberg, 1990). This is not surprising because prosody is
never produced in isolation, dissociated from a specific pragmatic
situation. Cross-linguistically, prosodic features convey a wide
range of pragmatic dimensions, ranging from unbiased speech
acts (for example, information-seeking questions) to biased
speech acts (for example, statements encoding speakers’ beliefs)
(see Prieto, 2015; Brown and Prieto, 2021, for an overview of the
pragmatic meanings encoded by prosody).
For example, languages typically use distinct prosodic patterns
such as falling or rising intonation to differentiate between an
unbiased assertion and an unbiased request. By the same token,
the information status of an element in discourse (e.g., whether
it is new information or previously known) is encoded by many
languages through the use of prosodic focus (see Kügler and
Calhoun, 2020, for a typological review). If a person mishears,
“back yard” and asks “Did you say ‘pack of cards’?,” the response
will be “No, I said ‘back yard’,” with prosodic stress (in italics)
expressing contrastive/corrective focus. Prosodic patterns are
also involved in the marking of expressive speech acts conveying
social affect; in other words, to sound socially appropriate,
speakers need to produce an utterance using an appropriate tone
of voice (e.g., Culpeper, 2011). For example, the appropriate
prosody for the basic expressive speech act such as English
greeting “Good morning” typically includes slow tempo and a
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in various aspects of oral communication skills in both typically
and atypically developing children led Ito (2018) to suggest
that the growth of cognitive resources such as attention span
and memory must affect, to some degree, children’s ability to
map prosodic cues to informational structures. The author also
warned that the methodology employed in a particular study
(e.g., the experimental task performed, the type of focus under
investigation, such as narrow focus vs. contrastive focus) must be
carefully borne in mind when that study’s results are evaluated.
This is because focus intonation is a complex skill that is in
the process of development in the preschool years, and its use
requires the integration of advanced semantic and pragmatic
knowledge in combination with certain cognitive abilities.
Another important skill undergoing development in the
preschool years (ages 3–5) is the expression and comprehension
of social affect, that is, the ability to produce and comprehend
basic expressive social acts such as greeting or thanking, as well
as more complex expressive social acts such as congratulating
or voicing concern. As children grow up and as the social
world around them becomes more complex, emotional and social
competencies become closely interconnected (Denham et al.,
2011). By preschool, children’s social tasks include identifying a
speaker’s emotion and being able to convey their own emotions
appropriately in keeping with the ongoing context. Though
recent research has pointed to the importance of prosodic cues
in signaling and inferring social meanings such as politeness
and assessed its development in 3- to 5-year-old children
(Hübscher et al., 2019a, 2020), relatively little attention has been
paid to the prosodic strategies employed by preschoolers in
social interactions to perform expressive social acts, whether
basic or complex.
Similarly, the ability to prosodically express epistemic states
such as uncertainty, disbelief, obviousness or surprise develops
over a long period and full adult-like competence is achieved
only gradually. Awareness of a speaker’s epistemic state (e.g.,
a knowledgeable vs. an ignorant speaker) based on contextual
evidence (not prosodic cues) is present even in 12-month-old
infants (Liszkowski et al., 2008). However, various cross-sectional
studies have demonstrated that it is in the time window between
3 and 5 years of age that children start to employ prosodic signals
to comprehend and express epistemic meanings (Hübscher et al.,
2017, 2019b; Armstrong, 2018; Armstrong et al., 2018). In a study
investigating the expression of (dis)belief in 1- to 3-year-olds,
Armstrong (2018) found that around 3 years of age the children
began to be able to express their belief about propositional
content through polar questions (e.g., they could convey a belief
that there was going to be a party the next day by asking
a question like “Is there a party tomorrow?”). However, the
children were not able to express disbelief, incredulity or doubt
about the propositional content (e.g., they could not produce the
counter-expectational question “There’s a party tomorrow?!”).
The ability to use prosodic cues to comprehend and convey
epistemic states continues to develop over the preschool period
(Hübscher et al., 2017; Armstrong et al., 2018). For example, 4and 5-year-old children are better at comprehending disbelief
through prosody than 3-year-old children (Armstrong et al.,
2018). As for production, likewise, children start to signal the

Portuguese-speaking children). Thus, by age 3 children are
already skilled at expressing basic speech acts prosodically.
Thereafter children continue to acquire pragmatic prosody
skills, albeit gradually. Different methods have been used to
explore the development of prosody in the preschool and school
ages, ranging from corpus-based (e.g., the CHILDES project
Macwhinney, 2000) to experimental task-oriented behavioral
approaches (e.g., a picture-matching task in Chen, 2009, 2011;
a guessing game in Hübscher et al., 2019b). However, these
methods have been applied to assess a small number of pragmatic
prosody aspects. For example, elicited production experiments
have examined a limited range of pragmatic uses of prosody,
mostly including the prosodic contrast between assertions and
requests (e.g., Patel and Grigos, 2006; Patel and Brayton, 2009)
or the use of prosody to encode focus (e.g., Hornby and Hass,
1970; Chen and Höhle, 2018). From the point of view of
clinical evaluation, assessment tools have also tended to include
a narrow list of pragmatic functions of prosody. Such tools are
primarily designed for clinical use or for research in diverse
clinical populations (see Peppé, 2018) and mainly focus either on
receptive prosodic skills, or on basic expressive prosodic skills.
The PEPS-C (Peppé and McCann, 2003) is the only instrument
that takes into account some pragmatic functions of prosody, as
it assesses the production of questions and statements, the ability
to place contrastive stress and the ability to express affective
stances (two feelings: liking and disliking) (Wells et al., 2004, for
British English; Martínez-Castilla and Peppé, 2008, for Spanish;
see Filipe et al., 2017, for European Portuguese, and Filipe et al.,
2018, for children with autism). To our knowledge, no previous
study has comprehensively integrated the pragmatic functions of
prosody through a context-based elicitation method. Below we
provide a brief overview of what is known about the development
of pragmatic prosody from preschool years onward, focusing
on the marking of informational structure, social affect and
epistemic meanings.
The ability to prosodically mark the informational structure
of an utterance (i.e., focus) through intonational means has
been shown to have a slow developmental trajectory in some
languages. While it has been reported that children start to use
intonational prominence to mark focus between 3 and 6 years of
age (e.g., Hornby and Hass, 1970; Wonnacott and Watson, 2008;
Romøren, 2016), typological differences between languages have
been shown to affect the respective developmental trajectories
for this skill (Chen, 2018). At the same time, although even
preverbal children can to a certain extent both comprehend
and express informational structure (Thorson and Morgan,
2014), early onset in the detection of focus does not translate
into immediate mastery in production (Ito, 2018). Ito (2018)
argued that the use of prosodic cues to express and comprehend
focus can be affected by language-specific constraints, that is,
by the language-specific repertoire of focus expressions and
the availability of alternative means of focus marking such as
syntactic strategies. The acquisition of focus prosody can also
be affected by individual variability related to grammatical and
cognitive skills, above all executive functions (see also Filipe et al.,
2018, for a broader link between prosodic skills and executive
functions). In fact, prior evidence of the role of executive function
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Armstrong et al.’s (2018) experiment is the only one that includes
ToM measures in relation to the development of epistemic
prosody. One study involving adult participants found that
empathy skills (sometimes understood as ‘affective’ ToM, see
Harwood and Farrar, 2006; Hughes et al., 2007, for details)
are linked to individual variation in receptive prosodic skills
(Esteve-Gibert et al., 2020). Specifically, it was shown that more
empathetic individuals are more sensitive to intonational cues,
while less empathetic individuals have trouble disambiguating a
speaker’s intentions on the basis of their intonation.
However, some contradictory evidence for the relationship
between prosody and ToM comes from studies on atypical
development. For instance, some studies have failed to detect
any relationship between receptive prosodic skills and ToM
(Chevallier et al., 2011; Colich et al., 2012). For example,
Chevallier et al. (2011) found that children with autism spectrum
disorder (ASD) were as good as typically developing children
in processing prosody, suggesting that impaired ToM does not
entail difficulty in reading other people’s minds from vocal cues.
As for expressive prosody, it is widely known that individuals
with ASD and other disabilities often present unusual prosody
(see McCann and Peppé, 2003; Loveall et al., 2021, for a detailed
review) but research still is lacking on the association between
prosodic impairments and ToM. Summarizing, past research
on the relationship between children’s prosody and ToM is
admittedly limited and has mainly focused on epistemic prosody
and receptive prosodic skills, which suggests that more research
should be undertaken to assess this complex issue.

epistemic meaning of uncertainty through prosodic and gestural
markers between the ages of 3 and 5, and this ability develops
as they get older (Hübscher et al., 2019b). Interestingly, young
preschool children do not use prosody to express epistemic
meanings in exactly the same way as adults do. For instance, 3to 4-year-olds are able to use rising pitch contours expressing
uncertainty, but other strategies typically employed by adults
(e.g., fillers and vowel lengthening) only begin to emerge later,
starting around age 5 (Hübscher et al., 2019b). Armstrong
(2018) tentatively proposed to explain her findings about the late
developmental window for the acquisition of epistemic markers
in terms of cognitive developmental constraints. That is, in
order to be able to utter a disbelief contour the child must be
able to hold in mind simultaneously a previous belief and new
information that has become available in the discourse in order
to compare them. In this view, non-felicitous uses by children of
contours expressing speaker disbelief can be attributed to their
immature conceptual understanding of epistemic states.

Relationship Between Prosodic
Development and Theory of Mind
As proposed in a recent overview on the development of mental
state prosody by Armstrong and Hübscher (2018), the acquisition
of epistemic intonation could be related to factors such as
belief understanding. In order to comprehend epistemic states
expressed through prosody, the child must have developed the
capacity to understand the mental states of others, known as ToM
(Premack and Woodruff, 1978). Children’s ToM understanding
is a crucial cognitive competence that develops gradually during
childhood and undergoes great changes during the preschool
period (Wellman, 2018). Research investigating ToM abilities
in preschoolers has mostly focused on one key aspect of ToM,
namely, explicit false-belief understanding (see Wellman and Liu,
2004, for a review). The test most frequently used to assess ToM
development in this period is the so-called false belief task which
focuses on a child’s ability to predict the actions of a person
holding a mistaken (false) belief. Since it is not until around
the age of 4 that typically developing children succeed in falsebelief tasks (Sodian, 2006; Wellman, 2018), its use is ideal for
the present investigation involving young preschoolers (i.e., 3to 4-year-olds).
With respect to the relationship between the acquisition of
epistemic meanings and ToM, previous research has suggested
that ToM understanding can be linked to epistemic vocabulary
(see De Rosnay and Hughes, 2006; Slaughter and Peterson,
2012; Ebert et al., 2017, for the acquisition of mental state
lexicon) and morphosyntax (e.g., see Matsui et al., 2009 for the
acquisition of grammaticalized means for evidential and certainty
marking in Japanese). However, studies on the relationship with
epistemic prosody are few in number (e.g., Armstrong et al.,
2018; Esteve-Gibert et al., 2020). Empirical evidence for such
a relationship comes from the study on the comprehension
of disbelief conducted by Armstrong et al. (2018). The results
revealed that the ability to perceive disbelief through intonation
in 3- to 5-year-old children was predicted by the stage they had
reached in the development of their ToM. To our knowledge

Frontiers in Psychology | www.frontiersin.org

Main Goals and Hypotheses
All in all, the state of the art on prosodic development
reveals a rather fragmentary picture of the development of
pragmatic prosody, with studies mainly focusing only on the
early stages of the detection or comprehension of pragmatic
meanings conveyed by prosodic means, with much less being
known about the subsequent stages of development between
ages 3 and 4. The main aim of the present study is thus
to explore the development of pragmatic prosody skills in
typically developing young preschool children in that period.
The range between 3 and 4 years of age was selected as a
focus for this study for several reasons. First, previous research
has demonstrated that children’s production of epistemic- and
politeness-related meanings starts in the early preschool age,
thus, this age range is especially relevant with regard to
different pragmatic competences (Hübscher et al., 2019a,b).
Second, interestingly, numerous studies have consistently shown
that critical development of ToM takes place in this period
(Wellman, 2018).
Crucially, as noted above, prior research has tended to
focus on specific pragmatic functions of prosody, such as the
conveyance of information focus and belief states. Here we
will attempt to take a more holistic, comprehensive measure
of children’s communicative uses of prosody by using the
Audiovisual Pragmatic Test (APT; Pronina et al., 2019). The
APT has been specifically designed to track the acquisition of
pragmatic prosody skills in children starting from the preschool
age. We hypothesize that the route taken in the acquisition
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The first one was Gopnik and Astington’s (1988) unexpected
content task. In this task, each child was shown a plastic tube, the
usual packaging for Lacasitos colored chocolate disks (the local
analog to the Smarties tube used in the original task described
in Gopnik and Astington, 1988), and was then asked what
it contained. This consistently produced the expected answer
“Caramels” (“Candies”). The tube was then opened to reveal that
it contained bits of chalk. After seeing these contents, the child
was asked what they had thought was in the box before it was
opened and what a friend of theirs would think was inside the
box before it was opened.
The second was a version of the unexpected location task
described in Baron-Cohen et al. (1985) adapted to Catalan
(Armstrong et al., 2018). In this task, each child was shown a
video in which a princess puts a ball in a container and leaves
the scene. A lion then appears, moves the ball from the container
where the princess left it to a second container, and leaves the
scene. Finally, the princess returns to the scene. At this point, the
child was asked where the princess would look for the ball and
where the ball really was.

of pragmatic prosody will vary depending on the nature of
the specific pragmatic area, with the prosody of unbiased and
basic speech acts being acquired first and the prosody of biased
pragmatic dimensions such as information focus and epistemic
state being acquired later and to a lesser degree in this period.
Finally, a further goal of the study is to assess whether the
acquisition of pragmatic prosody skills in children is linked
in any way with their development of ToM abilities. Here we
hypothesize that, in line with previous research that suggested the
link between ToM and receptive prosodic skills in children and
adults (e.g., Armstrong et al., 2018; Esteve-Gibert et al., 2020),
ToM will be related to expressive prosodic skills across various
pragmatic areas.

MATERIALS AND METHODS
Participants
A total of 117 3- to 4-year-old children were initially enrolled
in this study, all of them preschoolers at two Catalan public
schools located in the middle-income district of Sant Martí
within the metropolitan area of Barcelona, where the population
is largely Catalan-Spanish bilingual and the main language of
instruction is Catalan. Prior to the experiment, the children’s
caregivers signed a participation consent form and filled out a
language questionnaire (based on Bosch and Sebastián-Gallés,
2001) regarding the daily exposure of their child to Catalan. They
also completed an occupational status questionnaire that was
used to assess socio-economic status (SES). Caregivers’ responses
on their occupation were coded according to the International
Socio-Economic Index (ISEI; Ganzeboom et al., 1992), a
continuous occupational index that categorizes occupations into
job categories, with higher job category score indicating higher
occupation status. According to caregivers’ reports, all enrolled
participants were typically developing children and had no
history of speech, language or hearing difficulties.
Prior to initiation of the study proper, participating children
were given a Catalan language test (Saborit Mallol et al., 2005)
that is specially designed to evaluate expressive vocabulary
skills in children aged 2 to 9. This was done to ensure that
participants’ command of Catalan would be sufficient to allow
them to perform the tasks they would be asked to do. The mean
vocabulary score for the 117 participants was 31.23 out of 100
(SD = 12.77, ranging from 0 to 70). A score of 20 was set as
the eligibility threshold for participation. Of the 117 children
who had been initially enrolled in the study, 15 failed to reach
this threshold. This left a final study population of 102 children
(45 males, 57 females), with ages ranging from 39 to 51 months
(M age = 44.92 months, SD = 3.29 months). The mean overall
Catalan exposure time of these children was 57% (SD = 23).
The children came from middle socioeconomic status families
(M SES = 61.16, SD = 12.73).

Audiovisual Pragmatic Test (APT)
The Audiovisual Pragmatic Test (APT) was developed to jointly
test pragmatic and prosodic abilities from early childhood,
starting from the age of 3, until late childhood in typically
developing children (see Pronina et al., 2019, for a detailed
explanation of the task; materials are available from the Open
Science Framework online repository1 ). First, its pragmatic
coverage is appropriate for children starting from age three as
it takes into account widely used standardized pragmatic tests
designed to assess communicative behavior in children such
as the Test of Pragmatic Language (TOPL-2; Phelps-Terasaki
and Phelps-Gunn, 2007) and the Comprehensive Assessment
of Spoken Language–2 tool (CASL–2; Carrow-Woolfolk, 2017).
Second, it uses a carefully controlled picture-supported set of
contextual prompts, allowing the user to assess children’s prosody
in relation to pragmatic social contexts (i.e., pragmatic prosody).
The elicitation procedure follows the Discourse Completion Task
methodology, in which the participants are asked to imagine
a pragmatic scenario and then to respond to it using their
own words. This procedure has been widely used to research
both pragmatics and prosody and has been proven to be an
effective, reliable and validated method in the field of prosody
(Vanrell et al., 2018). The procedure is suitable for children as
the everyday situations presented in the items are adapted for
a child’s everyday life and are presented to children on a roleplay basis, which allows them to immerse in the social situations.
Moreover, all items are supported with colored pictures, which
help children to imagine the situations and minimize memory
load. Children are asked to respond as naturally as possible
and can freely utter any response. The APT was tested with
3- to 8-year-old children and it was found that children of
all ages engage in the activity (42% of 3- to 4-year-olds, 94%
of 5- to 6-year-olds and 100% of 7- to 8-year-olds respond
all the items) and are able to produce (semi-) spontaneous

Materials
Theory of Mind (ToM)
Theory of Mind was assessed using two classic false belief tasks
that measure a child’s ability to understand others’ mental states.
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speech in response to the APT items (Pronina et al., in
preparation).
The full version of the APT includes 47 items which depict
a specific pragmatic situation. Test administration involves the
examiner picturing the social situation in a lively child-directed
fashion while the child looks at the illustration displayed on
the computer screen. The examiner asks the child to respond
appropriately as if (s)he was an actual participant in the situation.
If the child shows any difficulty understanding a situation or does
not behave as expected, the examiner tries to clarify the situation
further by replacing the fictional characters in the prompt with
the names of people who were likely to be important to the child
(such as a friend, parent or teacher). For example, if the child
seems to have trouble imagining a friend offering to share half
of his muffin, the experimenter would ask the child to name one
of their friends in real life and then would frame the situation as if
that friend was the main character in the social sharing situation.
Each item is intended to elicit a pragmatically appropriate
verbal response which corresponds to one of four speech acts,
namely assertions, requests, basic expressive acts and complex
expressive acts, with assertions and requests being either unbiased
or biased. Unbiased requests and assertions have no additional
pragmatic meanings. An unbiased assertion has a declarative or
explanation illocutionary force and no markers of modality, as
exemplified by an unmarked declarative statement (example 1
in Table 1). An example of an unbiased request would be a
command (example 2), a neutral information-seeking question
(example 3), or a request for permission (example 4). Biased
requests and assertions convey additional pragmatic biases that
add complementary meanings to them (see Krifka, 2015, 2017,
2019). In line with Krifka’s account, we differentiate between
negation and epistemic biases, but we also add focus bias. For
example, a request or an assertion can have marked informational
structure, that is, focus (example 5), express different types
of epistemic meanings (example 6) or negation (example 7).
Basic expressive acts correspond to basic social acts such as
greeting, bidding farewells, thanking or apologizing (examples
8 and 9; see Norrick, 1978). Complex expressive acts revolve
around complex social situations like expressing compassion,
condolences, congratulations or praise toward a peer, a parent
or a teacher (examples 10 and 11). These items typically require
the child to produce a positive exclamation or to communicate
a positive stance conveying appreciation of or emotional support
for the person to whom they are speaking.
For the purposes of the study, given that the test-takers
were 3- to 4-year-old children, only the first 35 items out of
a total of 47 were used. We predicted that the last 12 items
would not be appropriate for this age range since they were
tied to social contexts that preschool children would not be
likely to encounter (for example, having to politely refuse to give
personal information).

TABLE 1 | Speech acts tested by the APT, with sample prompt context
descriptions and corresponding illustrations.

Procedure
During their regular class time, the children were accompanied
individually to a quiet room at their respective preschools by
the examiner (the first author) or one of three trained research
assistants, and then underwent the assessment procedures.
Assessment took place in two separate sessions of a total duration
Frontiers in Psychology | www.frontiersin.org

Speech
act

Pragmatic
biases

Context description
(read by experimenter
to child)

1

Assertion

Unbiased

Imagine that you’re
eating a piece of cake
and when you finish,
your aunt asks you, “Do
you want more?” What
would you say?

2

Request

Unbiased

3

Request

Unbiased

Imagine that you’re in a
park with your family
and your parents ask
you to look after your
little sister. But suddenly
she runs out of the park.
You’re worried because
there’s a lot of traffic and
you’re afraid she’ll step
into the street. What
would you tell her?
Imagine that there is
there’s a new girl in your
grade at school. You like
music class very much.
One day you start
talking with her and you
want to know if she’s
also taking music class.
How would you ask her?

4

Request

Unbiased

Imagine that you want to
watch TV and you know
that usually your parents
don’t allow you to. How
would you ask
permission from your
parents?

5

Assertion

Biased
(focus)

Imagine that you are in
your grandmother’s
house and she can’t
hear well. You just told
her that you want a
snack because you are
hungry but she did not
hear you and asks, “Do
you want to go for a
walk?” How would you
tell her that that’s not
what you want, you
want a snack instead?

6

Request

Biased
(epistemic
bias of
surprise)

Imagine that 1 day your
mother comes home
carrying a very big bag.
You’re very curious
about what’s in the bag.
What would you say to
your mother?

7

Assertion

Biased
(negation)

Imagine that you do not
like bananas but your
mother gives you one.
She is very sure you like
them. You want to tell
her that you do not like
bananas. What would
say?

Illustration
(viewed by
child)

(Continued)
6
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saying “I don’t know” in response to the prompts, providing
inappropriate responses like “Please” or “Yes” to all prompts,
or failed to respond verbally at all; 15 children became too
restless to remain on task; and 6 children became excessively
distracted and/or tired.

TABLE 1 | Continued
Speech
act

8

Pragmatic
biases

Basic expressive act

Context description
(read by experimenter
to child)

Illustration
(viewed by
child)

Imagine that you walked
into your classroom in
the morning. What
would you say to your
teacher?

9

Basic expressive act

Imagine that you just
entered the classroom
in the morning. What
would you say to your
teacher?

10

Complex expressive act

Imagine that you come
home and when you
enter the kitchen you
see your mother baking
and smell a delicious
pie. What would you tell
her?

11

Complex expressive act

Your friend just tripped
and fell down. What
would you say?

Scoring
Before testing, all experimenters were trained for scoring of the
ToM tasks and the APT in a 1-h session. Then they carried out
the scoring online while administering the tests using previously
prepared answer sheets. Scores were then carefully checked by the
first author on the basis of the session video-recordings.

Theory of Mind (ToM)
As described above, in the unexpected content task, each child
was asked what they originally thought was in the Lacasitos tube,
and if they answered “Candies” they were awarded one point. If,
when asked what a friend of theirs would think was in the tube,
they answered “Candies,” they were awarded a second point, for a
possible total of two on this task. In the unexpected location task,
each child was asked where the princess would think the ball was
and the ball actually was. If they answered “In the first container”
to the first question they received one point, and if they answered
“In the second container” to the second question they received a
second point, for a possible total of two. Thus the total ToM score
ranged from 0 to 4.

of 30 min, though each child was supervised by the same
experimenter in both sessions.2 In the first session the child
performed the two ToM assessment tasks while in the second
session the APT was carried out. All four experimenters were
fluent Catalan speakers and all testing was conducted in Catalan.
The duration of the APT was between 15 and 20 min (this
variability is explained below). The total duration of the two ToM
tasks together was approximately 5 min, all participants were
able to provide answers to the questions and complete both ToM
tasks. All assessment sessions were video-recorded.
For the APT, the child was asked to sit in front of the
computer screen where the pictures illustrated the social situation
serving as prompts would be presented. The experimenter
first engaged in a warm-up conversation with the child, took
them through two sample items to make them familiar with
the test procedure and then proceeded with the test itself.
Although the version of the APT used here consisted of 35
items, the test was stopped before if the child showed signs
of lack of collaboration or fatigue. The experimenter could
interrupt the session for little breaks. However, the test was
stopped if the child was unwilling to continue. For example,
if the child answered “I don’t know” or remained silent over
several items, the test was discontinued. This procedure is
in line with the guidelines of similar developmental batteries
(e.g., CASL-2, CELF-2 Preschool). In total, this occurred in the
case of 59 out of the 102 participating children. Two children
explicitly asked to stop the task or return to his/her class;
36 children ceased to collaborate over several items, either by

Audiovisual Pragmatic Test
For the APT, two complementary scores were given, one
for pragmatic appropriateness and the other for prosodic
appropriateness. The pragmatic score was used only for screening
purposes, since pragmatically inappropriate responses were
excluded from the prosodic analysis.

Pragmatic appropriateness score
The pragmatic component of each response was given a score
from 0 to 2. The scores were based on the examiner’s perception
of whether a given response expressed the intended speech act
and was socially and contextually appropriate. A score of 2 was
recorded if the child’s answer was of high pragmatic quality, that
is, the child managed to produce the intended speech act and did
so in a socially appropriate way, such as if when asking for a piece
of cake, the child used a polite question like “Can I have a piece?”
A score of 1 was given if the child managed to utter the expected
speech act but showed a lack of social appropriateness, which
usually meant, depending on the scenario that the child either
said too little or too much or answered too directly. For example,
in the context of asking for a cake, if the child bluntly said “Give
me” or “I want cake” this response was scored as 1 since the child
was able to express the request but failed to mitigate it politely
as would be appropriate for the situation. A score of 0 was given
if the child either produced a response that did not match the
relevant speech act or failed to provide any response whatsoever3 .
3

We subjected a 50% sample of our data to examine these zero scores. This analysis
showed that in the majority of cases (88%) items were scored zero because the child
made no attempt to answer the item, either by saying “I don’t know” or by simply
remaining silent, or they commented on the pictures and situations without paying

2

The two tests presented in this article form part of a bigger project on the
development of pragmatic skills and their relation to other linguistic and sociocognitive abilities (Pronina et al., submitted, 2021).
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note that a lack of expressiveness did not render the answer nonappropriate: the child still managed to produce a pragmatically
appropriate response.
Finally, prosody was scored as indirect speech if the answer
was pragmatically appropriate but the child did not enact the
scenario; that is, if (s)he did not take the perspective of the
situation’s character. For example, if, to the experimenter’s
question “What would you say?” in the situation where a piece
of cake is offered, the child answered “That I want some cake”
or “I would say that I want some cake,” using indirect speech to
describe his/her actions instead of enacting the direct response,
the pragmatic prosody of the answer cannot be evaluated as the
target sentence is embedded. It should be noted that the answers
produced in indirect speech cannot be classified into prosodically
felicitous or infelicitous for the provided pragmatic situation, and
thus are rendered as non-eligible for the prosodic scoring.
At this point, it is important to highlight that pragmatic and
prosodic components of the answer were assessed separately.
The reason behind this separation is because we do not wish
to penalize children’s prosodic scores on the basis of pragmatic
adequacy. Thus, an answer deemed as highly pragmatically
appropriate (a score of 2) could be scored either as prosodically
felicitous, infelicitous, or indirect, depending on the prosody
used by the child. Likewise, an answer that lacks some pragmatic
adjustment (a score of 1, e.g., a request produced as an
imperative) could be scored either as prosodically felicitous,
infelicitous or use of indirect speech. In this way, a child’s prosody
score is not penalized based on the pragmatics score.

In the context of asking for more cake, for example, a response
like “I like cake” would receive a score of 0.

Prosodic appropriateness score
As noted, the prosodic component of a child’s response was
only assessed if it had first received a score of 1 or 2
for pragmatic appropriateness. Prosodic appropriateness was
scored in a similar fashion, that is, by perceptually assessing
the prosodic felicitousness of the response relative to the
particular context. Given the fact that specific pitch contours
and prosodic patterns encode a set of pragmatic meanings, in
the assessment of prosodic felicitousness, we did not carry out
an intonational analysis of pitch contours and prosody was
assessed holistically by simultaneously considering the effect
that different dimensions of prosody (e.g., intonation, amplitude
and duration) produce on the listener. This is in line with
previous clinical and developmental research (Rasinski, 2004;
Papakyritsis, 2021).
The prosodic component of the response was perceptually
assessed as felicitous prosody, infelicitous prosody, or indirect
speech. Prosody was scored as felicitous if the child used direct
speech in first-person and answered with the prosody that would
be appropriate if the situation was really happening at that
moment. Because various prosodic strategies may be employed
by a speaker to encode a certain particular pragmatic meaning, no
single prosodic pattern was regarded as uniquely appropriate for
an item, and the prosodic means used by the child were evaluated
in terms of perceived felicitousness in each particular instance.
For example, consider a context in which the child was prompted
to ask a peer whether she was also taking music class. If the child
answered “Are you taking music class?” with the corresponding
interrogative intonation contour (Figure 1, left), prosody was
scored as felicitous. If in another context the child was prompted
to produce an affectionate farewell to the mother and (s)he said
“Bye!” with a naturally sounding rising-falling pitch contour, the
answer was also scored as felicitous (Figure 2, left).
In contrast, prosody was scored as infelicitous if there was
a mismatch between the pragmatic meaning that should have
been communicated by the response and the prosody used. For
example, if in asking whether a peer was also taking music class
the child produced a pragmatically appropriate response such as
“Are you taking music class?” but the intonational contour was
not interrogative but assertive (see Figure 1, right), infelicitous
prosody was recorded. Prosody was also scored as infelicitous if
the child’s response conveyed very low prosodic expressiveness.
These answers were typically characterized by very narrow pitch
range variation or reduced intensity and therefore sounded
unnatural. For example, if the child was prompted to produce
an affectionate farewell to his/her mother, and the child said
“Bye” using non-expressive flat intonation, the answer was scored
as infelicitous (see Figure 2, right), as it was deemed not to
correspond with the target pragmatic meaning. It is important to

Inter-rater reliability
The APT results were double checked and rescored if needed by
the first author of this study. The reliability of her scoring on
the APT was confirmed by checking her scoring of a subset of
the APT results from this study (910 responses representing 26
participants, 25% of the collected data) against scores awarded to
the same items by two independent, previously trained scorers,
each working separately. Using the R package irr, version 0.84
(Gamer et al., 2012), the scores awarded to these responses by
each rater were checked against the scores awarded by each of
the other two raters to determine the inter-rater reliability. Since
more than two raters were involved, the inter-rater agreement
was measured using Fleiss multi-rater kappa. According to Fleiss
et al. (1981) benchmarks for interpreting the values of kappa,
results ranging from 0.75 to 1.00 are considered “excellent”
and results between 0.40 and 0.75 indicate “good agreement
beyond chance.” Overall agreement between the two independent
raters and the original coder was 83% for pragmatic scores and
87% for prosodic scores. Fleiss Kappa was 0.79 (p < 0.001)
and 0.81 (p < 0.001) for pragmatic scores and prosodic scores
correspondingly. These results suggest a high degree of inter-rater
reliability among raters for both pragmatic and prosodic scores.

Data Analyses
Two sets of analyses were performed on this dataset, all of
them using R, release 4.0.2 (R Core Team, 2020). All missing
data was excluded from the analysis; that is, we excluded all
missing answers to the items that were not administered to

attention to the item in question. Only in 12% of cases did the children respond to
the prompt but in a way that was pragmatically inappropriate [for example, this
was the case if, for the item intended to elicit a farewell, the child responded by
saying “Hola!” (“Hello!”)].
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FIGURE 1 | (Left) Waveform, spectrogram and F0 trace for the question “Tu vas a classe de música?” “Are you taking music class?” scored 2 for prosody and
produced with two prenuclear L* + H pitch accents and a L + H*H% nuclear configuration. (Right) Waveform, spectrogram and F0 trace for the same question, this
time scored 1 for prosody and produced with two prenuclear L* + H pitch accents and a L + H*L% nuclear configuration, which is typical for statements.

FIGURE 2 | (Left) Waveform, spectrogram and F0 trace for the prosodically appropriate expressive farewell “Adéu!” “Bye!” scored 2 for prosody and produced with
a L + H* nuclear configuration and followed by a !H% boundary tone. (Right) Waveform, spectrogram and F0 trace for the same utterance with inappropriately
unexpressive prosody in the form of a L* nuclear accent and followed by a L% boundary tone. This utterance would receive a score for prosodic
appropriateness of 1.

variable; Bias (unbiased vs. biased speech act) was set as
predictor; Participant and Item were entered as random factors.
In the second linear mixed-effect model, we tested whether the
difference between the children’s prosodic performance on basic
and complex expressive speech acts was significant. This model
was fitted for the data on the basic and complex expressive acts
with Prosodic Score (felicitous vs. infelicitous vs. indirect) as
the dependent variable, Speech Act (basic vs. complex expressive
speech act) as the fixed effect and Participant and Item as random
factors. We further run additional models that compared the
prosodic performance in (a) different types of biases and (b)
different types of epistemic biases. Again, Prosodic Score was
entered as dependent variable and Participant and Item were
set as random factors, but in one model Bias Type was used
as independent variable (unbiased vs. negation vs. focus vs.
epistemicity) and in another one Epistemic Bias (surprise vs.
confirmation vs. incredulity vs. obviousness vs. uncertainty) was
set to be independent variable.
Second, we analyzed the relationship between pragmatic
prosody, ToM and age in months (Analysis 2, section “Analysis 2.
Relationship Between Pragmatic Prosody, ToM and Age”). Here,

the children due to the discontinuation of the APT (see also
section “Procedure” for details for the interruption of testing),
as they do not provide any information about a child’s prosodic
abilities. Thus, we focus only on the items that were presented
to the children.
Our first analysis was limited to the data obtained by means of
the APT (Analysis 1, section “Analysis 1. Pragmatic Prosody”).
The goal was to assess the role of speech act type on the
production of pragmatically and prosodically appropriate cues.
For this purpose, the 35 APT items were grouped into one
of six broad categories of speech act type (namely, unbiased
assertions, biased assertions, unbiased requests, biased requests,
basic expressive acts, complex expressive acts). Linear mixedeffect models using the lme4 software package, version 1.1-23
(Bates et al., 2015) were run to compare children’s performance
on different speech act categories. A first linear mixed-effect
model tested whether there was a significant difference in the
children’s prosodic performance on unbiased and biased speech
acts. We fit the model for the data on unbiased assertion, biased
assertions, unbiased requests and biased requests. Prosodic Score
(felicitous vs. infelicitous vs. indirect) was set as the dependent
Frontiers in Psychology | www.frontiersin.org
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FIGURE 3 | Percentage of prosodically felicitous responses by children, broken down by speech act category and degree of appropriateness.

we conducted a series of linear mixed-effect models, also using
the lme4 software package, version 1.1-23 (Bates et al., 2015).
The first model included all pragmatic prosody areas. Prosodic
Score (felicitous vs. infelicitous vs. indirect) was set as the
dependent variable. Nested models were compared using Akaike’s
information criterion (AIC), and the best-fitting model included
both age in months, ToM and their interaction as fixed effects.
Participant and Item were set as random factors. The predictors
were centered at their mean before they were entered in the
analysis. Finally, a series of linear mixed-effect models were run
for different speech acts (i.e., expressive, unbiased and biased
speech acts). The same model specification as in the first model
(i.e., Prosodic Score as the dependent variable, age in months,
ToM and their interaction as fixed effects, Participant and Item as
random factors) was used in all the models that were conducted
for speech acts.
Let us keep in mind that though the original APT consists
of 47 items, only 35 were used in this study (as the remaining
12 items described complex social situations that preschoolers
would be unlikely to have faced in real life). After administration
of the APT, this was found to also be true of one of the items

that had been included, as indicated by the fact that none of our
participants proved able to understand the context or provide a
pragmatically felicitous response to it. Therefore, our analyses are
based on data taken from only 34 APT items.

RESULTS
Analysis 1. Pragmatic Prosody
Our intention was to use the results of the first analysis to
build a kind of collective profile for the pragmatic prosody
skills of this population (i.e., Catalan-speaking children aged
3 to 4). Our analyses centered around the set of speech acts
which this age group is able to successfully perform using
prosody. As explained, the prosodic component of the APT
answers was assessed perceptually. This is consistent with
previous research (e.g., perceptual assessment is considered a
gold standard in clinical contexts, Rasinski, 2004; Papakyritsis,
2021, for perceptual assessment of speech prosody in retelling
and reading tasks).
As noted in Section “Audiovisual Pragmatic Test (APT),” the
34 items tested in the APT each fell within one of six broad
categories of speech act, namely unbiased assertions, biased
assertions, unbiased requests, biased requests, basic expressive
acts and complex expressive acts. Also recall that the APT
prosodic appropriateness scoring system distinguishes between
three degrees of appropriateness, as follows: lowest degree—
pragmatically felicitous answers produced as indirect speech
(i.e., the child was not able to answer from the perspective
of the character, that is, was not able to enact the answer);
intermediate degree—pragmatically felicitous answers enacted
but prosodically infelicitous (e.g., non-expressive or produced
with non-adequate prosody); and highest degree—answers that
are felicitous both pragmatically and prosodically. The responses
by 102 children were then broken down by speech act category
and prosodic appropriateness level. This was then converted

TABLE 2 | Model specification and estimates for the models exploring the
differences in the prosodic performance for different speech act types.
Fixed effects

β

SE

t

p

Pragmatic bias (biased items vs. unbiased items)
Intercept
Bias

0.63

0.10

6.459

−0.36 0.12 −2.820

<0.001***
0.010**

Expressive speech acts (basic expressive vs. complex expressive)
Intercept

0.83

0.12

6.811

Expressive speech act type −0.56 0.17 −3.389

<0.001***
0.007**

**p < 0.010, and 0.007, ***p < 0.001.
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FIGURE 4 | Percentage of prosodically felicitous responses to unbiased versus biased requests and assertions.

FIGURE 5 | Percentage of prosodically felicitous responses by children for requests and assertions expressing epistemic stances.

to a percentage by dividing each total by the total number
of items within the speech act category administered to the
children (missing answers were excluded). The results are
shown in Figure 3.
In this figure, speech act categories are ordered from left
to right according to their success in retrieving appropriate
responses (and appropriate prosodic responses) from children.
Overall, it can be seen that preschoolers are able to produce
appropriate responses to all speech act categories, although
there are clear differences in the route of their acquisition.
While a majority of children managed to successfully produce
appropriate unbiased assertions, basic expressive acts and
unbiased requests—albeit not necessarily with expressive
prosody—biased speech acts, either assertions or requests, and
complex expressive acts proved more difficult. By the same
token, the highest proportions of prosodically felicitous answers

Frontiers in Psychology | www.frontiersin.org

are concentrated around APT items eliciting unbiased assertions
(33%), basic expressive acts (32%) and unbiased requests (24%),
while APT items eliciting biased assertions, complex expressive
acts, and biased requests yielded prosodically felicitous responses
16% of the time at most.
These results suggest that biased pragmatic meanings are more
challenging than unbiased meanings for young preschoolers.
This difference was proven to be statistically significant. The
first linear mixed-effect model showed that the preschoolers
performed significantly better on unbiased pragmatic meanings
items than on biased pragmatic meaning items (β = −0.358,
t = −2.820, p = 0.010). The second linear mixed-effect model
showed that preschoolers also performed significantly better
on basic expressive acts compared to complex expressive acts
(β = −0.559, t = −3.389, p = 0.007). The full estimates are
given in Table 2.
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The same data is shown in Figure 4, though there the results
for expressive acts are excluded and biased assertions are further
broken by type of bias. This allows us to see that preschoolers
seem to be more successful at conveying some degree of negative
bias (51%) relative to other types of bias, most notably epistemic
bias (12%). Additionally, we broke this effect down by conducting
contrast analyses between bias types. The only contrast that
achieved significance level was the contrast between unbiased
speech acts and speech acts conveying epistemic biases (β = 0.629,
t = 6.532, p = 0.006).
Figure 5 focuses more narrowly on the data related to biased
epistemic meanings. Here we find clear differences between
the children’s ability to convey epistemic stance in request and
assertion speech acts. While participants were able to express
surprise about an object of interest (49%) or utter a confirmationseeking request (21%), they tended to struggle with other
epistemic meanings such as obviousness (16%), uncertainty (7%)
and incredulity (1%). The contrast between surprise bias and
uncertainty bias turned out to be significant (β = 0.770, t = 10.784,
p ≤ 0.001).

TABLE 3 | Model specification and estimates for the models exploring the
relationship between ToM and prosodic abilities (children’s overall prosodic
performance and their prosodic performance for specific speech act categories).
SE

t

p

Intercept

0.44

0.07

6.302

<0.001***

Age

0.06

0.04

1.747

0.084

ToM

0.05

0.04

1.225

0.224

Age: ToM

0.06

0.03

1.865

0.065

Intercept

0.81

0.15

5.539

0.001**

Age

0.12

0.05

2.243

0.027*

ToM

0.01

0.06

0.093

0.926

Age: ToM

0.03

0.05

0.631

0.530

Intercept

0.57

0.09

6.598

<0.001***

Age

0.06

0.05

1.236

0.219

ToM

0.03

0.05

0.474

0.637

Age: ToM

0.13

0.04

2.917

0.004**

Intercept

0.26

0.09

2.770

0.032*

Age

0.04

0.04

0.906

0.367

ToM

0.07

0.04

1.664

0.100

Age: ToM

0.07

0.04

1.840

0.069

Intercept

0.25

0.14

1.808

0.118

Age

0.04

0.04

1.137

0.259

ToM

0.03

0.04

0.870

0.387

−0.03

0.03

−0.873

0.385

Intercept

0.40

0.15

2.665

0.069

Age

0.00

0.06

0.033

0.974

ToM

0.10

0.06

1.675

0.099

Age: ToM

0.08

0.05

1.608

0.113

Overall prosodic performance

Basic expressive acts

Unbiased meanings

Analysis 2. Relationship Between
Pragmatic Prosody, ToM and Age

Complex expressive acts

Since previous research has suggested that the acquisition of
prosody is related to ToM development, in this section we
report on the results of the linear mixed-effect models that were
intended to assess the relevance of ToM on the children’s overall
prosodic performance, on the one hand, and their prosodic
performance for specific speech act categories, on the other.
The first linear mixed-effect model was fit for the Prosodic
Score involving all pragmatic areas (i.e., all items were entered in
the model) and showed that Age, ToM and their interaction were
not significant predictors of the Prosodic Score. Table 3 shows the
full estimates for the fixed effects.
Given that previous research has highlighted the role of ToM
for the acquisition of prosodic patterns expressing epistemic
states (Armstrong and Hübscher, 2018), we carried out a set of
analyses of the relation between ToM and children’s performance
across different speech act categories. Results showed that both
Age, ToM and their interaction could affect the children’s
prosodic performance differently depending on the speech act
category. The full estimates of all models are also provided in
Table 3. Age was a significant predictor of performance for basic
expressive acts (β = 0.122, t = 2.243, p = 0.027), suggesting
that there is a gradual improvement in the expression of basic
expressive acts of young preschoolers. ToM was not found to be
a significant predictor of prosodic performance for any speech
act, which suggests that ToM alone is not sufficient to explain the
variation in prosodic scores. The interaction between Age and
ToM was only significant for unbiased speech acts (β = 0.128,
t = 2.917, p = 0.004). It turned out that higher ToM scores were
positively related to better prosodic performance for unbiased
items only in older children (β = 0.009, t = 3.832, p < 0.001). Yet
within the younger group, children with higher ToM scores did
not perform significantly better on prosody than children with
lower ToM scores.
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β

Fixed effects

Biased meanings (epistemic)

Age: ToM
Biased meanings (focus)

*p < 0.05, **p < 0.01, ***p < 0.001.

DISCUSSION AND CONCLUSION
The main aim of the present study was to investigate the use
of prosody by Catalan-speaking 3- to 4-year-old children for
the expression of diverse pragmatic meanings. Results from the
APT administered to 102 Catalan preschoolers have allowed
us to sketch out a pragmatic prosody profile of children at
this point in development by identifying the pragmatic uses
of prosody according to speech act type that they have begun
to acquire in an adult way and those that are still to be
developed. Finally, by combining APT-derived data with ToM
assessments, we have been able to assess the potential links
between the development of pragmatic prosody skills and
ToM at this age.
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APT required children to understand a set of diverse situational
prompts, which is possibly a more challenging task for children.
In general, it is relevant to draw a parallel between the timeline
in the acquisition of pragmatic prosody and the development of
other pragmatic cues like morphosyntactic or lexical markers. For
example, it has been shown that even though 4-year-olds start
to change word order to mark focus (Sauermann et al., 2011),
the ability to express information structure through syntactic
cues is not yet acquired in the preschool years and it is not
until middle childhood that children use syntactic strategies in
an adult-like manner (Narasimhan and Dimroth, 2008; Dimroth
and Narasimhan, 2012; Arnhold et al., 2016). Similarly, previous
research has shown that children begin to express epistemic states
through lexical markers (e.g., verbs “know,” “think”) at around
the age of 3 (Diessel and Tomasello, 2001) and around the age of
4 they learn modal auxiliaries (e.g., “might,” “may”) (Papafragou,
1998; see also Matsui, 2014, for a review). Further research is
needed to develop a full picture of the route of acquisition of
different means that mark these pragmatic meanings and to
establish the time window in which different focus and epistemic
markers appear in children’s production, as well as to evaluate
a potential precursor role of prosody in this respect. In order
to gain a deeper understanding of the relationship between
pragmatic and prosodic abilities, future studies investigating
the two abilities through two separate tasks would be needed.
In this view, it is of interest to compare our results with
a recent study by Castillo et al. (in press) that reported a
positive correlation between expressive pragmatic and prosodic
abilities, where the latter were measured through an independent
prosodic imitation task.
Second, our study also contributes to the relatively
underexplored research area that investigates the link between
ToM and prosodic skills. Though previous research has
suggested that the development of receptive prosody is linked
and constrained by ToM (for results in children, see Armstrong
and Hübscher, 2018 and Armstrong et al., 2018; for results
in adults, see Esteve-Gibert et al., 2020), as well as by other
cognitive factors such as executive functions (Filipe et al.,
2018; Ito, 2018), it should be noted that ToM measures are
not usually included in studies on prosodic development.
The present study examined the production side of pragmatic
prosody and its link with ToM abilities. Our results suggest
that ToM is not sufficient to explain and predict pragmatic
prosody performance in preschool aged children, nor is the
interaction between ToM and age. These results are in line
with previous studies on prosodic skills in children with ASD
(Chevallier et al., 2011; Colich et al., 2012) that showed that
ToM impairment does not affect receptive prosodic abilities
and extend them to expressive prosodic skills in typically
developing children. Future research will need to gain a more
in-depth understanding of how pragmatic prosody is acquired
and determine the role of linguistic, socio-cognitive and age
factors in that process. It might well be that a complementary
set of individual variables may explain the development of
pragmatic prosody skills. For instance, children’s core language
skills such as vocabulary and syntax abilities, as well as their
general socio-cognitive development as manifested, for example,

First, the results of the perceptive prosodic ratings (i.e.,
prosodic appropriateness scores given to children’s APT
responses) showed that Catalan-speaking preschoolers deal well
with the prosodic expression of basic pragmatic meanings
such as basic expressive (e.g., greetings, calling) and unbiased
speech acts, that is, unbiased requests (e.g., commands) and
unbiased assertions (e.g., declarative statements with no biased
meanings). However, they have more trouble in adequately
producing prosodic cues related to the expression of pragmatic
biases such as information structure (e.g., corrective/contrastive
focus), belief states (e.g., incredulity, uncertainty, obviousness)
and negation. All in all, these results corroborate previous
findings on intonational development. For instance, previous
work has shown that by 3 years of age children can use
pragmatically appropriate prosody for basic speech acts. As
mentioned above, Prieto et al. (2012, for Catalan and Spanish)
and Frota et al. (2016, for Portuguese), showed that by the age
of two children use an adult-like basic phonological inventory
of nuclear pitch accents and boundary tones. This paper has
shown that preschoolers employ a wide range of intonational
contours and, more broadly, prosodic strategies, in order to
express different types of pragmatic meanings, and that they
do this with different degrees of competence depending on the
specific pragmatic area involved.
As for the ability to express more complex pragmatic
meanings, our findings confirm and expand the results from
previous studies. For example, we found that 3- to 4-year-old
children start to successfully express focus in biased assertions,
producing appropriate pragmatic answers 37% of the time and
15% of appropriate prosodic answers. This rate contrasts with
the results on unbiased assertions, where 74% of responses
were pragmatically appropriate (33% of appropriate prosodic
answers). This is consistent with Chen’s (2018) typological
study suggesting that at 3 to 6 years of age children only
begin to use intonational means for focus marking. As for
the acquisition of epistemic prosody, our results showed that
requests conveying epistemic meanings only obtained 24% of
appropriate pragmatic responses (16% of appropriate prosodic
answers). Even fewer appropriate responses (12%) were obtained
for assertions expressing epistemic meanings (3% of appropriate
prosodic answers). These results confirm previous studies on
Catalan language indicating that young preschoolers already start
to comprehend and express certain epistemic states through
prosody (see, for example, Armstrong et al., 2018 and Hübscher
et al., 2019b, on the comprehension of disbelief and the
expression of uncertainty respectively) and that this ability
improves with age. Focusing now on the production of a
specific epistemic stance like uncertainty, Hübscher et al. (2019b)
described different prosodic and gestural markers used by
preschoolers to express uncertainty. For example, they reported
that 3- to 4-year-old children extensively used rising uncertainty
pitch contours. In our corpus, however, no felicitous examples
of prosodic contours conveying uncertainty were obtained.
A possible explanation for the differences between these findings
could lie in the tasks used to elicit uncertainty expressions
in preschoolers. While Hübscher et al.’s (2019b) user-friendly
guessing game was probably cognitively easier for children, the

Frontiers in Psychology | www.frontiersin.org

13

July 2021 | Volume 12 | Article 662124

Pronina et al.

Pragmatic Prosody in Preschoolers

ability to process and express complex information structure may
be related to executive functions rather than to the ability to
embed one’s perspective within other perspectives.
Overall, this is the first study that provides a comprehensive
pragmatic prosody profile of 3- to 4-year-old Catalan speaking
children. This prosodic profile could be established by using
the APT test, which has been designed from children aged 3
until late childhood (see Pronina et al., 2019). In general, the
children of the lower end of the age spectrum of the APT (3to 4-year-olds) showed interest and engagement in the activity,
successfully passed the familiarity items and understood the
format of the task. Forty-two percent of the children were able
to finish the test, which allowed us to gather a considerable
amount of data on the prosodic patterns produced by preschool
children while controlling for pragmatic contexts (i.e., a total
of 905 prosodically appropriate responses). We believe that the
APT has the potential to be a very useful tool in the field of
developmental research because it allows researchers to elicit
comparable semi-spontaneous speech data across individual
children and child populations. Future studies might use the
APT to build comprehensive profiles of developmental patterns
in pragmatic prosody including older children and track the
pragmatic prosody profile throughout childhood.
This study has several limitations. First, even though the use of
the APT with 3-year-old children was successful, it revealed some
shortcomings. As we have noted, 58% of the children were not
able to fully complete the task (35 items). This might be explained
by the fact that the APT is quite long and requires concentration
on the part of the children. We should bear in mind that the
APT was designed for a wide age span of children allowing
researchers to track the acquisition of different pragmatic areas
across development, that is why it could be possible that the
youngest group (3–4 years) does not necessarily respond to all
items of the test. While older children can successfully complete
all the test (e.g., specifically, 94% of the 5- to 6-year-olds and
100% of the 7- to 8-year-olds finished the whole APT with 47
items, Pronina et al., in preparation), this was not the case with
3-year-olds. In line with the guidelines for developmental test
batteries (e.g., see Semel et al., 2004; Carrow-Woolfolk, 2017),
if during the administration of the APT it becomes clear that
the test is too difficult or demanding for the child, the testing
should be stopped and this does not mean a failure in the test
(in our case, the child managed to pass familiarization items,
engaged in the activity and answered as many items as (s)he
could). Yet perhaps in order to increase the number of 3-yearold children fully completing the test it could have been better to
shorten it or present the items in two separate sessions. Second,
different speech acts were not represented equally in the APT
(only first the 35 items were administered); it included 1 item
of unbiased assertions, 7 items of biased assertions, 10 items of
unbiased requests, 5 items of biased requests, 7 items of basic
expressive acts and 5 items of complex expressive acts. Though
the distribution strongly builds on previous research, specifically,
as a whole, it is based on widely used standardized pragmatic
developmental tests for children (e.g., Carrow-Woolfolk, 2017)
and some pragmatic areas were enriched with additional items
adapted for children from adult Discourse Completion Task
questionnaires on Catalan prosody, this still entails that some

in their ability to understand emotions and their comprehension
of metacognitive vocabulary.
In relation to ToM effects, the pattern of results was also
affected if different pragmatic skills were considered separately.
Interestingly, our study found that the children’s performance
on unbiased meanings was explained by the interaction between
their age and ToM. These results indicate that the level of
ToM does not equally affect children’s prosodic performance
across ages. Specifically, higher ToM scores were positively
related to better prosodic performance in older children (i.e.,
one standard deviation above the mean), while higher ToM
scores were not associated with better prosodic performance in
younger children (i.e., one standard deviation below the mean).
This is most likely due to the floor effect observed for ToM
in the younger group since younger children’s scores clustered
toward the bottom end of the spectrum, and therefore their
ToM scores did not vary much. By contrast, more variability
was found in their prosodic performance, as the APT includes
a variety of items targeting unbiased pragmatic meanings.
It could be that older preschoolers’ (M age = 45.12 months,
SD = 3.27 months) developing understanding of others is
manifested in the way they act in social environments and react
to it using appropriate prosodic strategies (see also Hughes and
Leekam, 2004). Unbiased pragmatic meanings presented in the
APT embrace a wide range of common social situations that
preschool children are likely to experience in their day-to-day
life (e.g., answer an adult’s request, request some information,
ask for a permission, produce a command, etc.). Thus, the
explanation behind the finding of the role of ToM and age for
children’s prosodic performance in unbiased pragmatic meaning
relates to the claims of the literature that states the importance
of social interactions for the children’s development of ToM
(Carpendale and Lewis, 2004).
While the number of prosodically appropriate answers given
to the items containing unbiased pragmatic meanings was
predicted by the interaction between ToM and age, this was
not the case with other pragmatic types. In particular, no
link was found between epistemic prosody skills and ToM.
This result contrasts with past research on prosodic aspects of
the understanding of epistemic states showing that children’s
comprehension of prosodically encoded disbelief is predicted by
their ToM level (Armstrong et al., 2018). Yet our results go in line
with previous studies on the more general relationship between
the acquisition of epistemic meanings and ToM that found
that children’s ability to understand and reason about epistemic
concepts is not related to ToM (e.g., Tardif and Wellman, 2000;
Perner et al., 2003; Tardif et al., 2004). As for focus, this study did
not point to the role of ToM in the development of prosodic focus
marking. Focus expression requires some cognitive flexibility,
which is crucial for ToM (Jacques and Zelazo, 2005) as it relies
on the ability to flexibly shift between conflicting perspectives.
However, it could be that other (socio) cognitive factors can better
explain the gradual acquisition of focus prosody. For example,
focus prosody could be linked more to such cognitive resources
as memory and attention span, since focus structures represent
complex discourse structure and require children to switch
attention between different referential elements. Therefore, in
line with what has been previously suggested by Ito (2018), the
Frontiers in Psychology | www.frontiersin.org
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pragmatic areas had more coverage more within the APT. Third,
the use of the Discourse Completion Task (as opposed to more
ecologically valid tasks) might have affected the results, which
will need to be compared in the future with studies using other
tasks. In this regard, the fact that some age discrepancies appear
between our results and Hübscher et al.’s (2019b) study on the
production of uncertainty prosody suggests that the choice of
situational prompts for every pragmatic area may have affected
the specific results on the developmental path. Future studies
using more ecological tasks are therefore needed to help broaden
our understanding of the acquisition of pragmatic uses of prosody
across languages. Finally, in the present study prosodic abilities
were estimated by perceptual judgments of Catalan raters. Future
analyses of the data could perform more complete acoustic and
prosodic analyses and focus on the typology of child-produced
intonational pitch contours, as well as on their developmental
patterns. Further analyses could also assess the development
of the target intonational pitch contours produced by Catalan
children by means of the ToBI coding system (see Prieto, 2014,
for Cat_ToBI) and complementary acoustic analyses.
In conclusion, the comprehensive assessment of the
acquisition of pragmatic prosody by young preschoolers (3- to 4years of age) reported in this article demonstrates the importance
of bridging the gap between prosody and pragmatics when
accounting for prosodic developmental profiles, as well as of
the relation of the acquisition of prosody to other developing
abilities such as ToM. Our results shed light on the pragmatic
prosody profile of young preschoolers, who are able to perform
prosodic patterns of unbiased speech acts and have more trouble
with prosodic expressions of pragmatic biases. Along these lines,
we suggest that clinical prosodic instruments should include
a more exhaustive assessment of speech prosody and look to
integrate a wider range of its pragmatic functions. Moreover,
the present findings also help elucidate the relationship between
the acquisition of pragmatic prosody and cognitive capacities
such as ToM. In general terms, by exemplifying the value of
incorporating pragmatic abilities in prosodic assessment, this
study underlies the importance of considering other linguistic
and socio-cognitive dimensions in order to gain a more finegrained picture of the acquisition of pragmatic prosody. At the
same time, on a more practical plane, it suggests that a thorough
evaluation of children’s pragmatic prosody profile could have
diagnostic relevance in detecting pragmatic deficits.

ETHICS STATEMENT
The studies involving human participants were reviewed and
approved by The Ethics Committee at the Universitat Pompeu
Fabra. Written informed consent to participate in this study was
provided by the participants’ legal guardian/next of kin.

AUTHOR CONTRIBUTIONS
All authors participated in conceptualizing and designing this
study as well as preparing materials. MP, IH, and PP organized
the recruitment of the participants. MP collected and analyzed
the data, and wrote the draft of the manuscript. PP contributed
to interpreting and discussing the data and helped drafting
the manuscript at different stages. All authors reviewed and
contributed to revised drafts of the manuscript.

FUNDING
This work benefited from funding awarded by the Spanish
Ministry of Science, Innovation and Universities (MCIU),
Agencia Estatal de Investigación (AEI), Fondo Europeo de
Desarrollo Regional (FEDER) (PGC2018-097007-B-I00), and the
Generalitat de Catalunya (2017 SGR_971). IH was supported by
the University of Zurich’s University Research Priority Program
“Language and Space.” MP also acknowledges support from
the Secretariat for Universities and Research of the Ministry of
Business and Knowledge of the Government of Catalonia and the
European Social Fund (2020 FI_B2 00192).

ACKNOWLEDGMENTS
We express our gratitude to the coordinating board and
preschool teachers at the Escola Antoni Brusi and Escola
Bogatell (Antònia Montero, Olga Martín, Nuri Vallès, Glòria
Rodríguez, Yolanda Robles, Àngels Fàbregas, and Maria Sosa)
for their help with recruiting participants, as well as to the
participating children themselves and their families. We thank
our research assistants Eva Castillo, Anna Massanas, and Ainhoa
David for helping with data collection. We thank Eva Castillo
and Júlia Florit-Pons, the two independent raters who helped
us check for coding reliability, and Ernesto Rodríguez for his
illustrations in the APT. Finally, we are profoundly grateful for
the useful feedback we have received from the audiences at
the conferences where the results of this study were presented,
Valentina Bambini and her team at the Institute for Advanced
Study (IUSS) in Pavia and the members of the Prosodic Studies
Group for their feedback.

DATA AVAILABILITY STATEMENT
Publicly available datasets were analyzed in this study. This
data can be found here: https://osf.io/t6z3n/?view_only=
bec881a58f68454f83200334cda2fad9.

REFERENCES

Armstrong, M., Esteve-Gibert, N., Hübscher, I., Igualada, A., and Prieto, P. (2018).
Developmental and cognitive aspects of children’s disbelief comprehension
through intonation and facial gesture. First Lang. 38, 596–616.
Armstrong, M., and Hübscher, I. (2018). “Children’s development of internal state
prosody,” in The Development of Prosody in First Language Acquisition, eds

Armstrong, M. (2018). Production of mental state intonation in the speech of
toddlers and their caretakers. Lang. Acq. 25, 119–149. doi: 10.1080/10489223.
2016.1242588

Frontiers in Psychology | www.frontiersin.org

15

July 2021 | Volume 12 | Article 662124

Pronina et al.

Pragmatic Prosody in Preschoolers

P. Prieto and N. Esteve-Gibert (Amsterdam: John Benjamins).(271–293) doi:
10.1075/tilar.23.14arm
Arnhold, A., Chen, A., and Järvikivi, J. (2016). Acquiring complex focus-marking:
finnish 4- to 5-year-olds use prosody and word order in interaction. Front.
Psychol. 7:1886. doi: 10.3389/fpsyg.2016.01886
Baron-Cohen, S., Leslie, A. M., and Frith, U. (1985). Does the autistic child have a
“theory of mind”? Cognition 21, 37–46. doi: 10.1016/0010-0277(85)90022-8
Bates, D., Mächler, M., Bolker, B. M., and Walker, S. C. (2015). Fitting linear
mixed-effects models using lme4. J. Stat. Softw. 67, 1–48. doi: 10.18637/jss.v067.
i01
Bhatara, A., Boll-Avetisyan, N., Höhle, B., and Nazzi, T. (2018). “Early sensitivity
and acquisition of prosodic patterns at the lexical level,” in The Development
of Prosody in First Language Acquisition, Vol. 23, eds P. Prieto and N. EsteveGibert (Amsterdam: John Benjamins Publishing Company), 37. doi: 10.1075/
tilar.23.03bha
Bosch, L., and Sebastián-Gallés, N. (2001). Evidence of early language
discrimination abilities in infants from bilingual environments. Infancy 2,
29–49. doi: 10.1207/S15327078IN0201_3
Brown, L., and Prieto, P. (2021). “Gesture and Prosody as Sister Systems in
Multimodal Communication,” in The Cambridge Handbook of Sociopragmatics,
eds M. Haugh, D. Kadar, and M. Terkourafi (Cambridge: Cambridge University
Press), 430–453. doi: 10.1017/9781108954105.023
Carpendale, J. I. M., and Lewis, C. (2004). Constructing an understanding of mind:
The development of children’s social understanding within social interaction.
Behav. Brain Sci. 27, 96–151. doi: 10.1017/s0140525x04000032
Carrow-Woolfolk, E. (2017). Comprehensive assessment of spoken language, (CASL2), 2nd Edn. Western Psychological Services.
Castillo, E., Pronina, M., Hübscher, I., and Prieto, P. (in press). Narrative
performance and sociopragmatic abilities in preschool children are linked to
multimodal imitation skills. J. Child Lang.
Chen, A. (2009). “The phonetics of sentence-initial topic and focus in adult and
child Dutch,” in Phonetics and Phonology: Interactions and Interrelations, eds
C. Vigario, S. Frota, and M. J. Freitas (Amsterdam: John Benjamins), 91–106.
doi: 10.1075/cilt.306.05che
Chen, A. (2011). Tuning information packaging: intonational realization of
topic and focus in child Dutch. J. Child Lang. 38, 1055–1083. doi: 10.1017/
s0305000910000541
Chen, A. (2018). “Get the focus right across languages: acquisition of prosodic
focus-marking in production,” in The Development of Prosody in First Language
Acquisition, eds P. Prieto and N. Esteve-Gibert (Amsterdam: John Benjamins),
295–316. doi: 10.1075/tilar.23.15che
Chen, A., Esteve-Gibert, N., Prieto, P., and Redford, M. A. (2020). “Development
of phrasal prosody from infancy to late childhood,” in The Oxford Handbook
of Language Prosody, eds C. Gussenhoven and A. Chen (Oxford: Oxford
University Press).
Chen, A., and Höhle, B. (2018). Four-to five-year-olds’ use of word order and
prosody in focus marking in Dutch. Ling. Vang. 4.
Chevallier, C., Noveck, I., Happé, F., and Wilson, D. (2011). What’s in a
voice? Prosody as a test case for the theory of mind account of autism.
Neuropsychologia 49, 507–517. doi: 10.1016/j.neuropsychologia.2010.11.042
Christophe, A., Nespor, M., Teresa Guasti, M., and Van Ooyen, B. (2003). Prosodic
structure and syntactic acquisition: the case of the head-direction parameter.
Dev. Sci. 6, 211–220. doi: 10.1111/1467-7687.00273
Colich, N. L., Wang, A.-T., Rudie, J. D., Hernandez, L. M., Bookheimer, S. Y., and
Dapretto, M. (2012). Atypical neural processing of ironic and sincere remarks
in children and adolescents with autism spectrum disorders. Metaphor Symbol
27, 70–92. doi: 10.1080/10926488.2012.638856
Culpeper, J. (2011). “It’s not what you said, it’s how you said it!”: prosody and
impoliteness,” in Discursive Approaches to Politeness, Vol. 8, ed. L. P. R. Group
(Mouton de Gruyter), 57–83. doi: 10.1515/9783110238679.57
de Carvalho, A., Dautriche, I., Millotte, S., and Christophe, A. (2018). “Early
perception of phrasal prosody and its role in syntactic and lexical acquisition,” in
The Development of Prosody in First Language Acquisition, eds P. Prieto and N.
Esteve-Gibert (Amsterdam: John Benjamins), 17–35. doi: 10.1075/tilar.23.02car
De Rosnay, M., and Hughes, C. (2006). Conversation and theory of mind: do
children talk their way to socio-cognitive understanding? Br. J. Dev. Psychol.
24, 7–37. doi: 10.1348/026151005X82901

Frontiers in Psychology | www.frontiersin.org

Denham, S., Warren, H., Von Salisch, M., Benga, O., Chin, J. C., and
Geangu, E. (2011). Emotions and Social Development in Childhood.
In The Wiley-Blackwell Handbook of Childhood Social Development,
2nd. Hoboken, NJ: Wiley-Blackwell, 413–433. doi: 10.1002/9781444390
933.ch22
Diessel, H., and Tomasello, M. (2001). The acquisition of finite complement clauses
in English: a corpus-based analysis. Cogn. Ling. 12, 97–142. doi: 10.1515/cogl.12.
2.97
Dimroth, C., and Narasimhan, B. (2012). “). The acquisition of information
structure,” in The Expression of Information Structure, eds M. Krifka and R.
Musan (Berlin: Mouton de Gruyter), 319–336
Ebert, S., Peterson, C., Slaughter, V., and Weinert, S. (2017). Links among parents’
mental state language, family socioeconomic status, and preschoolers’ theory of
mind development. Cogn. Dev. 44, 32–48. doi: 10.1016/j.cogdev.2017.08.005
Esteve-Gibert, N., and Prieto, P. (2018). “Early development of the prosodymeaning interface,” in The Development of Prosody in First Language
Acquisition, eds P. Prieto and N. Esteve-Gibert (Amsterdam: John Benjamins),
227–246. doi: 10.1075/tilar.23.12est
Esteve-Gibert, N., Schafer, A. J., Hemforth, B., Portes, C., Pozniak, C., and
D’Imperio, M. (2020). Empathy influences how listeners interpret intonation
and meaning when words are ambiguous. Memory Cogn. 48, 566–580. doi:
10.3758/s13421-019-00990-w
Filipe, M. G., Frota, S., and Vicente, S. G. (2018). Executive functions and prosodic
abilities in children with high-functioning Autism. Front. Psychol. 9:359. doi:
10.3389/fpsyg.2018.00359
Filipe, M. G., Peppé, S., Frota, S., and Vicente, S. G. (2017). Prosodic development
in European Portuguese from childhood to adulthood. Appl. Psycholing. 38,
1045–1070. doi: 10.1017/S0142716417000030
Fleiss, J. L., Levin, B., and Paik, M. C. (1981). “The measurement of interrater
agreement,” in Statistical Methods for Rates and Proportions, 3rd Edn, eds J. L.
Fleiss, B. Levin, and M. C. Paik (Hoboken, NJ: Wiley).
Friedrich, M., and Friederici, A. D. (2004). N400-like semantic incongruity effect in
19-month-olds: processing known words in picture contexts. J. Cogn. Neurosci.
16, 1465–1477. doi: 10.1162/0898929042304705
Frota, S., and Butler, J. (2018). “Early development of intonation,” in The
Development of Prosody in First Language Acquisition, eds P. Prieto and N.
Esteve-Gibert (Amsterdam: John Benjamins), 145–164. doi: 10.1075/tilar.23.
08fro
Frota, S., Matos, N., Cruz, M., and Vigário, M. (2016). “Early prosodic
development: emerging intonation and phrasing in European Portuguese,” in
Intonational Grammar in Ibero-Romance: Approaches Acrosslinguistic Subfields,
eds M. Armstrong, N. C. Henriksen, and M. Vanrell (Amsterdam: John
Benjamins), 277–294.
Gamer, M., Lemon, J., Fellows, I., and Singh, P. (2012). irr: Various Coefficients of
Interrater Reliability and Agreement. R package version 0.84. Available online at:
https://cran.r-project.org/package=irr (accessed February 10, 2020).
Ganzeboom, H. B. G., De Graaf, P. M., Treiman, D. J., and De Leeuw, J. (1992).
A standard international socio-economic index of occupational status. Soc. Sci.
Res. 21, 1–56. doi: 10.1016/0049-089x(92)90017-b
Gopnik, A., and Astington, J. W. (1988). Children’s understanding of
representational change and its relation to the understanding of false
belief and the appearance-reality distinction. Child Dev. 59, 26–37.
doi: 10.1111/j.1467-8624.1988.tb03192.x
Gussenhoven, C. (2004). The Phonology of Tone and Intonation. In The Phonology
of Tone and Intonation. Cambridege: Cambridge University Press. doi: 10.1017/
CBO9780511616983
Harwood, M. D., and Farrar, M. J. (2006). Conflicting emotions: the connection
between affective perspective taking and theory of mind. Br. J. Dev. Psychol. 24,
401–418. doi: 10.1348/026151005X50302
Hornby, P. A., and Hass, W. A. (1970). Use of contrastive stress by preschool
children. J. Speech Hear. Res. 13, 395–399. doi: 10.1044/jshr.1302.395
Hübscher, I., Esteve-Gibert, N., Igualada, A., and Prieto, P. (2017). Intonation and
gesture as bootstrapping devices in speaker uncertainty. First Lang. 37, 24–41.
doi: 10.1177/0142723716673953
Hübscher, I., Garufi, L., and Prieto, P. (2019a). The development of polite stance in
preschoolers: how prosody, gesture and body cues pave the way. J. Child Lang.
46, 825–862. doi: 10.1017/S0305000919000126

16

July 2021 | Volume 12 | Article 662124

Pronina et al.

Pragmatic Prosody in Preschoolers

Hübscher, I., Prieto, P., and Wagner, L. (2020). Three-year-olds infer polite stance
from intonation and facial cues. J. Polit. Res. Lang. Behav. Cult. 16, 85–110.
doi: 10.1515/pr-2017-0047
Hübscher, I., Vincze, L., and Prieto, P. (2019b). Children’s signaling of their
uncertain knowledge state: prosody, face and body cues come first. J. Lang.
Learn. Dev. 15, 366–389. doi: 10.1080/15475441.2019.1645669
Hughes, C., Lecce, S., and Wilson, C. (2007). Do you know what I
want?” Preschoolers’talk about desires, thoughts and feelings in their
conversations with sibs and friends. Cogn. Emot. 21, 330–350. doi: 10.1080/
02699930600551691
Hughes, C., and Leekam, S. (2004). What are the links between theory of mind and
social relations? Review, reflections and new directions for studies of typical and
atypical development. Soc. Dev. 13, 590–619. doi: 10.1111/j.1467-9507.2004.
00285.x
Ito, K. (2018). “Gradual development of focus prosody and affect prosody
comprehension,” in The Development of Prosody in First Language Acquisition,
Vol. 23, eds P. Prieto and N. Esteve-Gibert (Amsterdam: John Benjamins),
247–270. doi: 10.1075/tilar.23.13ito
Jacques, S., and Zelazo, P. D. (2005). “Language and the development of cognitive
flexibility: implications for theory of mind,” in Why Language Matters for Theory
of Mind, eds J. W. Astington and J. A. Baird (Oxford: Oxford University Press),
144–162. doi: 10.1093/acprof:oso/9780195159912.003.0008
Jusczyk, P. W., and Aslin, R. N. (1995). Infants’ detection of the sound patterns of
words in fluent speech. Cogn. Psychol. 29, 1–23. doi: 10.1006/cogp.1995.1010
Jusczyk, P. W., Cutler, A., and Redanz, N. J. (1993). Infants’ preference for the
predominant stress patterns of english words. Child Dev. 64, 675. doi: 10.2307/
1131210
Kooijman, V., Junge, C., Johnson, E. K., Hagoort, P., and Cutler, A. (2013).
Predictive brain signals of linguistic development. Front. Psychol. 4:25. doi:
10.3389/fpsyg.2013.00025
Krifka, M. (2015). Bias in commitment space semantics: Declarative questions,
negated quetions, and question tags. Semant. Ling. Theory 25, 328. doi: 10.3765/
salt.v25i0.3078
Krifka, M. (2017). “Negated Polarity Questions as Denegations of Assertions,” in
Contrastiveness in Information Structure, Alternatives and Scalar Implicatures.
Studies in Natural Language and Linguistic Theory, Vol. 91, eds C. Lee, F. Kiefer,
and M. Krifka (Cham: Springer), 359–398. doi: 10.1007/978-3-319-10106-4_18
Krifka, M. (2019). Commitments and beyond. Theor. Ling. 45, 73–91. doi: 10.1515/
tl-2019-0006
Kügler, F., and Calhoun, S. (2020). “Prosodic encoding of information structure: a
typological perspective,” in The Oxford Handbook of Language Prosody, eds C.
Gussenhoven and A. Chen (oxford: OUP).
Ladd, D. R. (2008). Intonational Phonology. In Intonational Phonology. Cambridge:
Cambridge University Press, doi: 10.1017/cbo9780511808814
Liszkowski, U., Carpenter, M., and Tomasello, M. (2008). Twelve-month-olds
communicate helpfully and appropriately for knowledgeable and ignorant
partners. Cognition 108, 732–739. doi: 10.1016/J.COGNITION.2008.06.013
Loveall, S. J., Hawthorne, K., and Gaines, M. (2021). A meta-analysis of prosody
in autism, Williams syndrome, and down syndrome. J. Commun. Disord.
89:106055. doi: 10.1016/j.jcomdis.2020.106055
Macwhinney, B. (2000). The CHILDES Project: Tools for analyzing talk. The
Database. In Child Language Teaching and Therapy (Issue 2), Vol. 2.
Mahwah, NJ: Lawrence Erlbaum Associates, doi: 10.1177/026565909200
800211
Martínez-Castilla, P., and Peppé, S. (2008). Developing a test of prosodic ability
for speakers of Iberian Spanish. Speech Commun. 50, 900–915. doi: 10.1016/j.
specom.2008.03.002
Matsui, T. (2014). “Children’s understanding of linguistic expressions of certainty
and evidentiality,” in Pragmatic Development in First Language Acquisition, ed.
D. Matthews (Amsterdam: John Benjamins), 295–316. doi: 10.1075/tilar.10.
17mat
Matsui, T., Rakoczy, H., Miura, Y., and Tomasello, M. (2009). Understanding
of speaker certainty and false-belief reasoning: a comparison of Japanese and
German preschoolers. Dev. Sci. 12, 602–613. doi: 10.1111/j.1467-7687.2008.
00812.x
McCann, J., and Peppé, S. (2003). Prosody in autism spectrum disorders: a
critical review. Int. J. Lang. Commun. Disord. 38, 325–350. doi: 10.1080/
1368282031000154204

Frontiers in Psychology | www.frontiersin.org

Mehler, J., Jusczyk, P., Lambertz, G., Halsted, N., Bertoncini, J., and Amiel-Tison,
C. (1988). A precursor of language acquisition in young infants. Cognition 29,
143–178. doi: 10.1016/0010-0277(88)90035-2
Morgan, J. L., and Demuth, K. (1996). Signal to Syntax: Bootstrapping From Speech
to Grammar in Early Acquisition. Mahwah, NJ: Lawrence Erlbaum Associates.
Narasimhan, B., and Dimroth, C. (2008). Word order and information status in
child language. Cognition 107, 317–329. doi: 10.1016/j.cognition.2007.07.010
Norrick, N. R. (1978). Expressive illocutary acts. J. Prag. 2, 277–291. doi: 10.1016/
0378-2166(78)90005-x
Papafragou, A. (1998). The acquisition of modality: Implications for theories of
semantic representation. Mind Lang. 13, 370–399. doi: 10.1111/1468-0017.
00082
Papakyritsis, I. (2021). “Acoustic Phonetics for the Speech Clinician,” in Manual
of Clinical Phonetics, ed. M. J. Ball (Abingdon: Routledge), 16–26. doi: 10.4324/
9780429320903-2
Patel, R., and Brayton, J. T. (2009). Identifying prosodic contrasts in utterances
produced by 4-, 7-, and 11-Year-Old children. J. Speech Lang. Hear. Res. 52:790.
doi: 10.1044/1092-4388(2008/07-0137)
Patel, R., and Grigos, M. I. (2006). Acoustic characterization of the questionstatement contrast in 4, 7 and 11 year-old children. Speech Commun. 48,
1308–1318. doi: 10.1016/j.specom.2006.06.007
Peppé, S. (2018). “Prosodic development in atypical populations,” in The
Development of Prosody in First Language Acquisition, eds P. Prieto and N.
Esteve-Gibert (Amsterdam: John Benjamins), 343–362. doi: 10.1075/tilar.23.
17pep
Peppé, S., and McCann, J. (2003). Assessing intonation and prosody in children
with atypical language development: the PEPS-C test and the revised version.
Clin. Ling. Phonet. 17, 345–354. doi: 10.1080/0269920031000079994
Perner, J., Sprung, M., Zauner, P., and Haider, H. (2003). Want that is understood
well before say that, think that, and false belief: a test of de villiers’s linguistic
determinism on german-speaking children. Child Dev. 74, 179–188. doi: 10.
1111/1467-8624.t01-1-00529
Phelps-Terasaki, D., and Phelps-Gunn, T. (2007). Test of Pragmatic Language
(TOPL-2), 2ndEdn. San Antonio, TX: The Psychological Corporation.
Pierrehumbert, J. B., and Hirschberg, J. (1990). “The Meaning of
Intonational Contours in the Interpretation of Discourse,” in Intentions
in Communication, eds P. Cohen, J. Morgan, and M. Pollack (Cambridge,
MA: The MIT Press), 273–311. doi: 10.7551/mitpress/3839.003.
0016
Premack, D., and Woodruff, G. (1978). Does the chimpanzee have a theory of
mind? Behav. Brain Sci. 1, 515–526. doi: 10.1017/S0140525X00076512
Prieto, P. (2014). “The intonational phonology of Catalan,” in Prosodic Typology
2. The Phonology of Intonation and Phrasing, ed. J. Sun-Ah (oxford: Oxford
University Press), 43–80. doi: 10.1093/acprof:oso/9780199567300.003.0003
Prieto, P. (2015). Intonational meaning. Wiley Interdisc. Rev. Cogn. Sci. 6, 371–381.
doi: 10.1002/wcs.1352
Prieto, P., and Esteve-Gibert, N. (2018). “Introduction: an overview of research
on prosodic development,” in The Development of Prosody in First Language
Acquisition, eds P. Prieto and N. Esteve-Gibert (Amsterdam: John Benjamins),
1–17. doi: 10.1075/tilar.23.01pri
Prieto, P., Estrella, A., Thorson, J., and Vanrell, M. D. M. (2012). Is prosodic
development correlated with grammatical and lexical development? Evidence
from emerging intonation in Catalan and Spanish. J. Child Lang. 39, 1–37.
doi: 10.1017/S030500091100002X
Pronina, M., Hübscher, I., Holler, J., and Prieto, P. (2021). Interactional training
interventions boost children’s expressive pragmatic abilities: evidence from a
novel multidimensional testing approach. Cogn. Dev. 57:101003. doi: 10.1016/j.
cogdev.2020.101003
Pronina, M., Hübscher, I., Vilà-Giménez, I., and Prieto, P. (2019). “A new tool
to assess pragmatic prosody in children: evidence from 3- to 4-year-olds,” in
Proceedings of the 19th International Congress of Phonetic Sciences, Melbourne,
3145–3149.
R Core Team (2020). R: A language and environment for statistical computing.
Vienna: Foundation for Statistical Computing.
Rasinski, T. (2004). Creating Fluent Readers. Educ. Leaders. 61, 46–51.
Romøren, A. S. H. (2016). Hunting Highs and Lows: The Acquisition of Prosodic
Focus Marking in Swedish and Dutch. Unpublished PhD dissertation. Utrecht:
Utrecht University.

17

July 2021 | Volume 12 | Article 662124

Pronina et al.

Pragmatic Prosody in Preschoolers

Roseano, P., González, M., Borràs-Comes, J., and Prieto, P. (2016). Communicating
epistemic stance: how speech and gesture patterns reflect epistemicity and
evidentiality. Disc. Processes 53, 135–174. doi: 10.1080/0163853X.2014.969137
Saborit Mallol, C., Julián Marzá, J. P., and Navarro Lizandra, J. L. (2005). L’avaluacio
del Llenguatge Infantil, ELI [Assessment of Children’s Language]. Publicacions de
la Universitat Jaume I.
Sauermann, A., Höhle, B., Chen, A., and Järvikivi, J. (2011). “Intonational marking
of focus in different word orders in German children,” in Proceedings of the 28th
West Coast Conference on Formal Linguistics, eds B. Washburn, K. McKinneyBock, E. Varis, and A. Sawyer (Somerville, MA: Cascadilla Proceedings Project),
313–322.
Semel, E., Wiig, E. H., and Secord, W. (2004). Clinical evaluation of language
fundamentals (CELF) – Preschool 2, fourth edi Edn. London: Pearson.
Slaughter, V., and Peterson, C. C. (2012). “How conversational input shapes theory
of mind development in infancy and early childhood,” in Access to language and
cognitive development, eds M. Siegal and L. Surian (oxford: Oxford University
Press), 3–22.
Sodian, B. (2006). “Theory of mind—The case for conceptual development,” in
Young Children’s Cognitive development, eds W. Schneider, R. SchumannHengsteler, and B. Sodian (Hove: Psychology Press), 95–130.
Tardif, T., and Wellman, H. M. (2000). Acquisition of mental state language in
Mandarin- and Cantonese-speaking children. Dev. Psychol. 36, 25–43. doi: 10.
1037/0012-1649.36.1.25
Tardif, T., Wellman, H. M., and Cheung, K. M. (2004). False belief understanding
in Cantonese-speaking children. J. Child Lang. 31, 779–800. doi: 10.1017/
S0305000904006580
Teixidó, M., François, C., Bosch, L., and Männel, C. (2018). “The role of prosody in
early speech segmentation and word-referent mapping,” in The Development
of Prosody in First Language Acquisition, eds P. Prieto and N. Esteve-Gibert
(Amsterdam: John Benjamins Publishing Company), 79. doi: 10.1075/tilar.23.
05tei
Thorson, J. (2018). “The role of prosody in early word learning: Behavioral
evidence,” in The Development of Prosody in First Language Acquisition, eds
P. Prieto and N. Esteve-Gibert (Amsterdam: John Benjamins), 59–77. doi:
10.1075/tilar.23.04tho

Frontiers in Psychology | www.frontiersin.org

Thorson, J., and Morgan, G. (2014). “Directing toddler attention: Intonation
and information structure,” in Proceedings of 38th Annual Boston University
Conference on Language Development, eds W. Orman and M. J. Valleau
(Somerville, MA: Cascadilla Press).
Vanrell, M. D. M., Feldhausen, I., del Mar Vanrell, M., Feldhausen, I., and Astruc,
L. (2018). “The Discourse Completion Task in Romance prosody research:
Status quo and outlook,” in Methods in Prosody: A Romance, Vol. 191, eds I.
Feldhausen, J. Fliessbach, M. del, and M. Vanrell (Language Science Press),
doi: 10.5281/zenodo.144134
Wellman, H. M. (2018). Theory of mind: the state of the art. Eur. J. Dev. Psychol.
15, 728–755. doi: 10.1080/17405629.2018.1435413
Wellman, H. M., and Liu, D. (2004). Scaling of theory-of-mind tasks. Child Dev.
75, 523–541. doi: 10.1111/j.1467-8624.2004.00691.x
Wellmann, C., Holzgrefe, J., Truckenbrodt, H., Wartenburger, I., and
Höhle, B. (2012). How each prosodic boundary cue matters: evidence
from German infants. Front. Psychol. 3:580. doi: 10.3389/fpsyg.2012.00
580
Wells, B., Peppé, S., and Goulandris, N. (2004). Intonation development from
five to thirteen. J. Child Lang. 31, 749–778. doi: 10.1017/S030500090400
652X
Wonnacott, E., and Watson, D. G. (2008). Acoustic emphasis in four
year olds. Cognition 107, 1093–1101. doi: 10.1016/j.cognition.2007.
10.005
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2021 Pronina, Hübscher, Vilà-Giménez and Prieto. This is an openaccess article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

18

July 2021 | Volume 12 | Article 662124

