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Abstract: There is a lack of research investigating prosody in Portuguese children with
autism. In this chapter, we analyze 15 Portuguese children aged 5-9 years with high-
functioning autism (HFA) in comparison to their typically developing peers. We also
evaluated nonverbal intelligence, vocabulary, phonological awareness, pragmatics, attention,
and executive functions. Statistical analyses, using pairwise matching of nonverbal
intelligence and chronological age, suggested that children with HFA have difficulties
perceiving and imitating prosodic patterns, as well as difficulties understanding or effectively
producing some of the communicative functions conveyed by prosody. Findings suggested a
significant positive correlation between prosody and other language domains. Additionally,
two case studies were conducted to further discuss the prosodic impairments.
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1. Introduction®

Prosodic systems (e.g., prosodic structure, intonation, and rhythm) play a key role in spoken
language. These systems mediate the phonetic substance of speech within a wide range of
linguistic and communicative functions (Ladd, 2008; Peppé, 1998). Atypical prosodic
patterns generally act as significant barriers to communication and may also affect the
process of language acquisition (Baltaxe & Simmons, 1985; Johnson & Jusczyk, 2001;
Thiessen & Saffran, 2003). Considering these findings, we aimed to analyze prosodic

impairments in Portuguese children with high-functioning autism.
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Although there may be several methods of assessing prosodic skills, for the purposes
of our study we focused on the dimensions of prosodic form and function. Prosodic form
corresponds to the acoustic and auditory-perceptual characteristics of the signal, such as the
type of melodic pattern heard in speech. Prosodic function represents the pragmatic and
linguistic meanings of prosody in communication. As prosodic patterns can facilitate
perceptual judgments by providing added meaning through syntactic, semantic, and
pragmatic information, functional analysis is extremely important to understand and interpret
expressive language. Two illustrative examples include sentence-type distinctions, such as
the difference between declarative and question intonation, and the expression of focus,
which highlights important words. The distinction between formal and functional levels is
relevant because children with prosodic impairments can have different types of problems:
(1) they can mimic and discriminate prosodic patterns with no effort (formal level), but
exhibit problems understanding meaning and producing adequate prosody for social or
interactional purposes (functional level); (2) they cannot mimic and discriminate prosodic
patterns (formal level), but are able to understand the meanings and produce adequate
prosody for social or interactional purposes (functional level); or (3) they cannot mimic and
discriminate prosodic patterns (formal level), and have problems with understanding the
meanings and producing adequate prosody for social or interactional purposes (functional
level).

Although speakers constantly use prosody, when comparing the volume of research
conducted on prosody and other language domains, it is clear that the current state of
knowledge about prosodic impairments lingers behind. Fortunately, during the last few years,
atypical prosody has attracted researchers’ attention. An important focus of study has been
the relationship between prosody and language abilities. Researchers have investigated the

role of prosody in the acquisition of language in typically developing children and have
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shown its relevance for speech segmentation and the learning of several linguistic categories
and structures (Christophe, Millotte, Bernal, & Lidz, 2008; Johnson & Jusczyk, 2001;
Thiessen & Saffran, 2003). Overall, prosodic abilities appear to play a pivotal role in
language acquisition, at least in typically developing children (Hohle, 2009; Morgan &
Demuth, 1996). Prosody is essential to language development during the early years, and
some aspects of it continue to develop throughout the individual’s life (Wells, Peppé, &
Goulandris, 2004). However, few studies go beyond the first few years of life, and little is
known about the relationship between language skills and prosodic skills in later childhood.
Prosodic abilities have also attracted researchers’ attention in a large number of
clinical populations with language and communicative impairments, such as autistic spectrum
disorder (e.g., McCann & Peppé, 2003; McCann, Peppé, Gibbon, O’Hare, & Rutherford,
2007; Shriberg et al., 2001). Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by social communication impairment and restricted interests or
repetitive behaviors (American Psychiatric Association, 2013). ASD is characterized by a
wide range of variability, from low-functioning autism to high-functioning autism (HFA).
Individuals who are more severely affected typically present more profound impairments and
lower intellectual functioning. In comparison, individuals with HFA are characterized by
higher verbal and intellectual functioning. As a consequence, individuals with ASD vary
greatly in their language abilities and range from nonverbal to being fluent (Kjelgaard &
Tager-Flusberg, 2001; Tager-Flusberg, Paul, & Lord, 2005). As language and communication
acquisition is a major challenge faced by children with ASD, considerable advances have
been made since 1980 in delineating and understanding the communication and language
problems of these children (e.g., Jarrold, Boucher, & Russell, 1997; Kurita, 1985; Lord, &
Paul, 1997; Loveland, Landry, Hughes, Hall, & McEvoy, 1988; Tager-Flusberg, 1981, 1993,

1996).
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In fact, deficits in the pragmatic use of language are a defining feature of HFA, and
communication impairments in ASD are often marked by atypicalities in prosody (e.g.,
Baltaxe, 1984; Bonneh, Levanon, Dean-Pardo, Lossos, & Adini, 2011; Diehl, Watson,
Bennetto, McDonough, & Gunlogson, 2009; Green & Tobin, 2009; Kjelgaard & Tager-
Flusberg, 2001; McCann & Peppé, 2003; Nadig & Shaw, 2012; Paul, Augustyn, Klin, &
Volkmark, 2005; Paul, Orlovski, Marcinko, & VVolkmar, 2009; Sharda et al., 2010; Shriberg
et al., 2001; Tager-Flusberg et al., 2005). Deficits in prosody have been identified as
characteristic of ASD since Kanner’s original description of autism (1943; Paul et al., 2009;
Tager-Flusberg et al., 2005; Young, Diehl, Morris, Hyman, & Bennetto, 2005). Children,
adolescents, and adults with HFA present impairments in pragmatic and prosodic aspects of
language despite having other well-developed aspects of language, including phonological,
morphosyntactic, or lexical-semantic abilities (e.g., Shriberg et al., 2001; Stone & Caro-
Martinez, 1990; Tager-Flusberg, 2003).

Atypicality in expressive prosody in individuals with ASD is well documented in the
literature. They are often reported to have unusual prosody and speak in a monotone voice,
with an exaggerated intonation, or with singsong prosody (Baltaxe & Simmons, 1985; Baron-
Cohen & Staunton, 1994; Fay & Schuler, 1980; Frith, 1991; McCann & Peppé, 2003;
Schreibman, Kohlenberg, & Britten, 1986; VVan Lancker, Cornelius, & Kreimanet, 1989). The
most commonly reported atypicalities in prosodic abilities are related to rhythm, speech rate,
or intonation patterns (e.g., McCann & Peppé, 2003; Paul et al., 2005; Shriberg et al., 2001).

The studies analyzing both productive and comprehensive prosodic abilities
demonstrated that children with ASD perform lower than typically developing individuals on
prosodic tasks (matched for chronological age, verbal, and/or nonverbal measures; e.g.,
Jarvinen-Pasley, Peppé, King-Smith, & Heaton, 2008; Peppé et al., 2007). For instance,

McCann et al. (2007) reported that 31 participants with HFA (matched for verbal mental age,
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sex, and socioeconomic status) showed impairments in some area of prosodic functioning,
according to assessment with the Profiling Elements of Prosodic Systems-Communication
test (PEPS-C; Peppé & McCann, 2003). In particular, difficulties with the discrimination and
production of prosodic differences were found as well as problems with the judgment and
production of questions, statements, emotional preferences, prosodic breaks, and focus. These
pragmatic and prosodic impairments in language are so pervasive that they often distinguish
children with ASD from other developmental language delays (Rice, Warren, & Betz, 2005;
Wilkinson, 1998). Recently, it has been suggested that prosody is indicative of specific
cognitive and social functioning (Diehl & Berkovits, 2010).

An important and understudied question concerns whether prosody is independent from
aspects such as nonverbal intelligence, executive function, attention, or other
neuropsychological domains. For instance, Jones et al. (2011) found that the intelligence
quotient had a strong and significant effect on the recognition of emotional prosody.
Nevertheless, it is not clear from earlier research whether impaired prosody is related to
language impairments and/or to specific neurodevelopmental profiles.

Although there is research quantifying expressive and receptive disorders in ASD, there
is a lack of research on this topic for European Portuguese-speaking children, and prior to the
current study, little research has attempted to link impaired prosody to neurodevelopmental
profiles in ASD. In this paper, we explored prosodic impairments in Portuguese children with
HFA between the ages of 5 and 9 years old. The first goal was to examine disorders linked to
acoustic and auditory-perceptual characteristics of the signal (i.e., the formal level), and/or
difficulties related to conveying and comprehending important meanings expressed using
prosody (i.e., the functional level). Our second aim was to analyze the association between
prosody and other developmental domains including nonverbal intelligence, vocabulary,

phonological awareness, pragmatics, attention, and executive function. Furthermore, given
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the importance of variability within the autism spectrum, two case studies were conducted to

illustrate prosodic impairments in children with HFA.

2. Method

2.1 Participants

Fifteen Portuguese children with HFA, from the districts of Porto and Aveiro (in northern
Portugal), participated in this study. The children were aged 5 to 9 years (M = 7.33, SD =
1.39) and all were male. A team of professional child psychiatrists and psychologists made
the diagnosis of ASD based on assessment and parent interviews. Specifically, the Autism
Diagnostic Observation Schedule (ADOS; Lord et al., 1989) and the Autism Diagnostic
Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994) were used. All participants
met the DSM-5 (American Psychiatric Association, 2013) criteria for autism. Exclusion
criteria in the study included diagnoses of schizophrenia, obsessive—compulsive disorders,
attention deficit hyperactivity disorder, and learning disabilities. The 15 children with HFA
were matched with 15 typically developing children for age (M = 7.27, SD = 1.43) and
nonverbal intelligence in order to eliminate nonspecific factors, such as intellectual disability,
as performance explanations. All participants were native speakers of European Portuguese,
had no visual or hearing impairments, and demonstrated a level of nonverbal intelligence at
or above the expected average for their age, as assessed with the Raven Coloured Progressive
Matrices test (RCPM; Raven, 1995; Simes, 2000). The groups were not significantly
different on measures of nonverbal intelligence (RCPM) and attention (Children’s Color
Trails Test, CCTT; Llorente, Williams, Satz, & D’Elia, 2003), but they were significantly
different on measures of language (Griffiths Mental Development Scales 2-8 years - Sub-

scale Language, GMDS; Luiz et al., 2007), receptive vocabulary (Peabody Picture
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Vocabulary Test, PPVT; Dunn & Dunn, 2007; Vicente, Sousa, & Silva, 2011), phonological
awareness (Assessment of reading skills in European Portuguese - Metalinguistic Awareness
of the Phoneme Test (ALEPE; Sucena & Castro, 2012), pragmatics (Pragmatic Protocol;
Prutting & Kirschner, 1987), and executive functioning (Behavior Rating Inventory of
Executive Function, BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000; Teles & Vicente,

2011) (see Table 1).

Table 1 about here

2.2 Material

The European Portuguese Version of Profiling Elements of Prosody in Speech-
Communication (PEPS-C; Filipe & Vicente, 2011; Peppé & McCann, 2003) was
implemented to evaluate receptive and expressive prosodic skills. All children were assessed
using the 12 PEPS-C tasks at two levels: formal and functional. The formal level assesses the
auditory discrimination and voice skills required to perform the tasks, whereas the functional
level evaluates prosodic abilities in four communicative categories. While the following is a
brief summary of the formal and functional tasks, more detailed information about the

original version can be found at http://www.peps-c.com/.

1. PEPS-C formal level tasks:

1.1 Short-Item Discrimination: ability to discriminate short prosodic items. Participants
choose if two low-pass filtered one-word utterances are the same or different.

1.2 Short-ltem Imitation: ability to imitate short prosodic items. Participants imitate
one-word utterances.

1.3 Long-Item Discrimination: ability to discriminate long prosodic items. Participants

choose if two low-pass filtered sentences are the same or different.
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1.4 Long-Item Imitation: ability to imitate long prosodic items. Participants imitate
multiword utterances.

2. PEPS-C functional level tasks:

2.1 Turn-End Reception: ability to understand question or declarative intonation.
Participants see a picture and hear a statement or a question (e.g., carrot vs. carrot?).
Afterwards, they choose whether they heard a question or a statement.

2.2 Turn-End Expression: ability to produce question or declarative intonation. If the
participants see a picture of a person reading about food, they will say the name of the food
item with the prosody that expresses a statement (e.g., carrot.); if the participants see a
picture of someone offering food, they will say the name of the food item using question
intonation (e.g., carrot?).

2.3 Affect Reception: ability to understand liking or disliking intonation. Participants
see a picture (e.g., cheese) and hear like or dislike intonation. Afterwards, they choose if they
heard like or dislike intonation regarding the item presented.

2.4 Affect Expression: ability to produce liking or disliking intonation. Participants see
a picture of food, and they say the name of the food item with the prosody that expresses like
(e.g., cheese) or dislike (e.g., cheese), according to their preferences. Afterwards, they
indicate whether they like or do not like the food item.

2.5 Chunking Reception: ability to comprehend syntactically ambiguous phrases
disambiguated by prosody. For instance, participants see a picture and hear a phrase that
represents either two or three pictures of objects (e.g., fish fingers, and fruit vs. fish, fingers,
and fruit). Afterwards, the participants choose if they heard a phrase that represents two or
three pictures/objects.

2.6 Chunking Expression: ability to produce syntactically ambiguous phrases

disambiguated by prosody. For instance, participants see two or three pictures (e.g., fish
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fingers and fruit vs. fish, fingers, and fruit) and describe what they have seen.

2.7 Focus Reception: ability to identify focus. Participants see a picture with two colors
and hear a phrase with focus on one of the colors (e.g., blue and BLACK socks). After, the
participant identifies which color was focused in the statement (e.g., black).

2.8 Focus Expression: ability to produce focus. Participants see a picture (e.g., a red
cow with a ball) and hear a sentence that does not match the picture (e.g., The black cow has
the ball). Afterwards, the participant is asked to correct the speaker (e.g., No, the RED cow
has the ball).

Participants were also evaluated in several domains with the following measures: (1)
Nonverbal Intelligence: Raven’s Coloured Progressive Matrices (RCPM; Raven, 1995;
Simdes, 2000); (2) Receptive Vocabulary: Peabody Picture VVocabulary Test (PPVT; Dunn &
Dunn, 2007; Vicente et al., 2011); (3) Phonological Awareness: Assessment of reading skills
in European Portuguese - Metalinguistic Awareness of the Phoneme Test (ALEPE; Sucena &
Castro, 2012); (4) Pragmatics: Pragmatic Protocol (Prutting & Kirschner, 1987); (5)
Attention: Children’s Color Trails Test (CCTT; Llorente, Williams et al., 2003); and (6)
Executive Functions: Behavior Rating Inventory of Executive Function (BRIEF; Gioia et al.,

2000; Teles & Vicente, 2011).

2.3 Procedure

Written parental informed assent was obtained. Children were seen individually in a suitable
location (a quiet room with adequate lighting conditions). The assessment was carried out in
accordance with the manual instructions and performed across three to five sessions
completed within a month and lasting approximately 45 minutes each. The order of the tests
alternated between verbal and nonverbal tasks and was the same for all participants, as

follows: 1) RCPM; 2) PEPS-C; 3) CCTT,; 4) ALEPE; 5) PPVT; and 6) Pragmatic Protocol.
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The BRIEF questionnaire was administered to parents during one of the sessions. For PEPS-
C, half of the participants started with the receptive tasks and the other half with the

expressive tasks. Their expressive performance was recorded and subsequently re-evaluated.

3. Results

3.1 Performance on the PEPS-C tasks

First, we controlled for the order of administering the receptive and expressive tasks of
PEPS-C. This variable did not have an effect on the main results (Short-l1tem Discrimination:
F (1, 28) = 2.076, p > .05; Short-Item Imitation: F < 1; Long-Item Discrimination: F (1, 28) =
1.164, p > .05; Long-Item Imitation: F (1, 28) = 2.633, p > .05; Turn-End Reception: F < 1,
Turn-End Expression: F < 1; Affect Reception: F < 1; Affect Expression: F < 1; Chunking
Reception: F < 1; Chunking Expression: F < 1; Focus Reception: F < 1; Focus Expression: F
(1, 28) = 1.657, p > .05).

On the PEPS-C test, children could achieve a maximum score of 16 on each task. The
receptive tasks were scored as correct or incorrect by the researcher, and the expressive tasks
were scored independently by three raters. Inter-rater agreement was established, and the
Cohen’s kappa coefficient calculated was highly significant (K = 0.856; p < .001), suggesting
a high level of agreement between the raters for the expressive tasks.

The results were analyzed to investigate the differences between autistic and typically
developing children in terms of their prosody. In general, children with ASD demonstrated
lower performance on prosodic abilities. The differences were statistically significant for

Short-Item Discrimination (F (1, 28) = 4.244, p = .049; n? = .132), Short-ltem Imitation (F
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(1, 28) =10.975, p = .003; n* = .282), Long-Item Imitation (F (1, 28) = 6.316, p =.018; n?> =
.184), Turn-End Reception (F (1, 28) = 4.847, p = .036; n*> = .148), Turn-End Expression (F
(1, 28) = 4.959, p =.034; n?>=.150), and Affect Expression (F (1, 28) =6.322, p =.018; n2 =

.184; see Figure 1).

Figure 1 about here

Furthermore, in order to analyze the relationship of possible prosodic impairments to
other basic deficits, Pearson correlations were calculated between variables. We used a
composite score for the prosody tasks (overall mean scores). Prosodic abilities in general
were strongly correlated with vocabulary (Pearson’s r = .69; p <.0001), phonological
awareness (Pearson’s r = .73; p <.0001), and pragmatics (Pearson’s r = .78; p <.0001), and
they were moderately correlated with nonverbal intelligence (Pearson’s r =.52; p = .003).
There was no correlation between prosodic skills and the other abilities tested: executive
functions (Pearson’s r = .16; p > .05) and attention (Pearson’s r =.19; p > .05). We also
calculated the correlations between all the PEPS-C tasks and the other measures (see Table
2). Overall, nonverbal intelligence, vocabulary, phonological awareness, and pragmatics were
correlated with most of the prosodic tasks, whereas executive function was correlated only
with Short-Item Imitation. There was no correlation between attention and other PEPS-C
tasks.

Given the importance of individual differences and the wide variability that
characterizes the autism spectrum, it is crucial to explore the dynamic relationships between
prosody and other neurodevelopmental skills that might be moderating these interactions.

Case study analysis appeared to be a valuable approach to further investigate this
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relationship. Two case studies of children with HFA were conducted to further examine and

illustrate prosodic deficits.

3.2 Case A

Case A was diagnosed with HFA at age 3 and was 7 years old when he participated in this
study. He attended a regular school in an inclusive setting. Figure 2 illustrates his
performance on each of the domains assessed and compares it with the performance of a
typically developing peer of the same chronological age and nonverbal intelligence. This
comparison consisted of the standardized scores for each test, which were derived from raw
scores using the norming information gathered when the test was developed. The
standardized scores represent the number of standard deviations the performance is above or
below the mean. A standardized score of 0 means is the same as the mean, and this score can
be positive or negative, indicating whether it is above or below the mean, respectively. By
comparing Case A’s performance with that of the typically developing child, we identified
difficulties in each of the areas assessed (i.e., prosodic abilities, vocabulary, phonological

awareness, pragmatics, attention, and executive functions).

Figure 2 about here

Case A demonstrated difficulties with prosody (see Figure 3). Specifically, A seemed
to experience increased difficulty in tasks that involve longer stimuli and that are more
demanding on working memory (i.e., Long-Item Discrimination, Long-Item Imitation,
Chunking Reception, Chunking Expression, Focus Reception, and Focus Expression).

Moreover, he exhibited difficulties in the Short-Item Imitation task. In this case, it is possible
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that executive function deficits are influencing A’s prosodic performance. This could have an

important impact in the context of implementing interventions.

Figure 3 about here

3.3Case B

Case B was also diagnosed with HFA at age 3, and he was five years old at the time of the
study. He attended a regular kindergarten. By comparing B’s performance with that of a child
of similar nonverbal mental age and chronological age (see Figure 4), we found that Case B
exhibits a very significant deficit in prosodic ability congruent with other impairments. In

fact, difficulties were also found in each of the assessed areas.

Figure 4 about here

B’s performance on PEPS-C showed a generalized prosodic deficit, exhibiting
problems in all tasks (Short-ltem Discrimination, Short-Item Imitation, Long-ltem
Discrimination, Long-Item Imitation, Turn-End Reception, Turn-End Expression, Affect
Reception, Affect Expression, Chunking Reception, Chunking Expression, Focus Reception,
and Focus Expression; see Figure 5). B’s prosodic profile was very poor and consistent, the
performance on the Affect expression task being the most affected. As demonstrated in this

case, prosodic performance is altered at both form and functional levels.

Figure 5 about here
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4. Discussion

As prosody is a crucial communication skill used to convey meaning, in the present study we
explored prosodic impairments in children on the autistic spectrum in relation to other
neurodevelopmental domains. Fifteen children with HFA, between 5 and 9 years of age, were
evaluated for prosodic abilities, nonverbal intelligence, vocabulary, phonological awareness,
pragmatics, attention, and executive function. The participants with HFA were matched with
15 typically developing peers on nonverbal intelligence and chronological age, and two case
studies were conducted. The group analysis showed significant differences in the prosodic
performance of children with HFA compared to typically developing peers, and suggested
that language abilities were strongly correlated with prosody. The results are consistent with
the findings of studies on other languages, in which children with HFA performed
significantly poorer than controls on at least one prosodic task (e.g., Peppé el al., 2007;
Rutherford, Baron-Cohen, & Wheelwright, 2002).

In this study, Portuguese children with HFA present impairments in the detection and
production of auditory-perceptual differences in short items (at the formal level), as well as
problems with questions and statements and with emotional expression (at the functional
level). No problems emerged in the understanding or production of focus and chunking,
although this was found in a sample of English-speaking children with HFA (Peppé et al.,
2007; Shriberg et al., 2001). This difference could be explained by the control of other
neuropsychological skills in the present study (e.g., attention skills) or specific language
characteristics (as European Portuguese includes properties of both Romance and Germanic

languages in its phonology and prosody, namely prominence-related, rhythmic, and
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intonational properties, posing challenging questions for the study of prosodic impairments;
Frota, 2000, 2014; Frota & Vigario, 2001).

Also, this study demonstrates a clear relationship between prosody and other language
abilities (such as phonological awareness, receptive vocabulary, and pragmatics). It could be
argued that the participants performed significantly lower than their typically developing
peers because they did not understand the tasks; however, the tasks included two examples
and two training items, which ensured that participants understood each task. Additionally,
the instructions are suitable for children over 4 years old with linguistic or developmental
disorders.

From a conceptual standpoint, it is tempting to conclude that prosodic impairment is
simply a manifestation of the language impairments of children with ASD because it is
known that receptive prosody has primary importance in language acquisition (Morgan &
Demuth, 1996). Moreover, further in development, previous studies have shown that prosody
still correlates strongly with language (e.g., McCann et al., 2007). It is also possible that an
early failure to utilize prosodic bootstrapping may have contributed to the children’s later
language impairments. Furthermore, a receptive prosodic impairment may have implications
not only for understanding the many functions of prosody, but also for general language
comprehension. To address these questions, future studies should evaluate children with other
clinical conditions (e.g., specific language impairments) and conduct longitudinal studies.

From our results, it also appears that prosodic impairments shown by children with
HFA are not associated with other neurodevelopmental domains, but with a unique
characteristic of social communication in ASD. However, as illustrated by Case A, future
studies should consider the possible implications of other neuropsychological processes in the
assessment of prosodic impairments. For instance, the Theory of Executive Dysfunction

identifies difficulties in planning, initiation, and inhibition skills as a core deficit that
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underlines this disorder (Rajendran & Mitchell, 2007). In this theoretical view, people with
ASD misunderstand prosody because they find difficulties with these abilities (e.g., to inhibit
the default response). More studies are needed to understand if disordered prosody is more
likely to be due to other impairments, such as executive dysfunction, or a simple result of
delayed language.

Moreover, although many aspects of communication improve over time in individuals
with HFA, prosodic difficulties often remain stable (Shriberg et al., 2001; Paul et al., 2005;
Diehl et al., 2009). Despite their enduring nature, prosodic impairments are often not
targeted in therapy (McCann et al., 2007; Paul et al., 2005). The developmental path of
language in children with HFA is a challenge that requires further research.

The field of language and communication promises to continue as a basic area of
research and intervention into the challenging problems of ASD. The present paper
contributes to this area of research and intervention with respect to prosodic impairments in
children with HFA. Understanding the differences that distinguish children with HFA from
typically developing children makes it possible to target certain skills areas through
intervention. Furthermore, the current findings have implications for the clinical management
of prosodic deficits in clinical populations. It is crucial to ensure that speakers do not rely on
prosody to send messages when a child with ASD has a receptive prosodic impairment.
Similarly, listeners should be aware that they cannot rely on prosody to understand meaning
when a child has impaired expressive prosody.

It is notable that the study of prosody together with other language skills in ASD has
not been further explored in the context of linguistics, cognitive science, and psychology
approaches to HFA. The present study aimed to examine this link. Future research should

further explore these questions with larger sample sizes and more robust statistic analyses in
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order to verify if the present pattern of findings can be replicated within and across

languages.
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Table 1. Mean (M), standard deviation (SD), and range for age, nonverbal intelligence,
attention, language (Griffiths subscale), phonological awareness, vocabulary, pragmatics, and

executive functions in the high-functioning autism (HFA) and typically developing (TD)

children.
HFA (n =15) TD (n =15) p value
M SD Range M SD Range
Age 7.33 1.39 5-9 7.27 1.43 5-9 > .05
Nonverbal 24.67 3.43 17-32 2440 454 17-32 > .05
Intelligence
Language 84.38 19.95 40-115 105.81  10.77 90-123 <.05
Phonological 7.53 566  0-12 11.20 3.09 0-12 <.05
Awareness
Vocabulary 113.87 36.01 53-182 141.27  32.49 99-188 <.05
Pragmatics 14.27 9.86 0-27 30 30 .000 <.05
Executive 64.93 11.09 49-88 53.87 9.60 37-71 <.05
Functions
Attention 1.09 0.94 0.1-3.0 0.81 0.70 0.1-2.2 >.05

Note. * p < .05 (one-way ANOVA). Maximum score for nonverbal Intelligence = 36. Score
for language: M = 100; SD = 15. Maximum score for phonological awareness = 12.
Maximum score for vocabulary = 228. Maximum score for pragmatics = 30. Maximum
score for executive function problems = 105. Score for attention problems (Interference
index): M = 0.86; SD = 0.52.
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Table 2. Correlations between PEPS-C tasks, nonverbal intelligence, phonological awareness,

vocabulary, pragmatics, attention, and executive function.

PEPS-C Tasks IEIt(;rI]I\i/ggtr)]iL PR?ArI];JrI:ngeigsl Vocabulary Pragmatics  Attention iﬁ]cclg:)\;e
Short-Item Discrimination .39*% 46* 56** .60** -.06 -21
Short-Item Imitation A3 .16 A3 .64** -.25 -.37*
Long-Item Discrimination 46* .25 .38* .63** -.15 -.13
Long-Item Imitation .60 .34 .28 T2%* -.07 -.07
Turn-End Reception 45* 56** 59** JI5%* -14 -.25
Turn-End Expression 18 AT 48* .52* -.22 -.10
Affect Reception .69** 81** 70** .64** -.32 -.02
Affect Expression 40* S57** AT .65** -13 -.06
Chunking Reception .39* 46* 56** AT* -.06 -31
Chunking Expression 13 .16 A3 .33 -.25 -.34
Focus Reception 46* .25 .38* .10 -.15 -.07
Focus Expression .06 43 .28 .28 -.07 -17

Note. * p <.05. ** p <.001.



Prosody in Portuguese children with autism 29

Figure Captions
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Figure 1. Means scores for the PEPS-C tasks in typically developing children and in children
with high-functioning autism (HFA) with the same chronological age and nonverbal
intelligence.
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Figure 2. Standardized scores for all the domains assessed for Case A (a child with high-
functioning autism, HFA) and a typically developing peer (TD, a child with the same
chronological age and nonverbal intelligence).
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Figure 3. Standardized scores for all the PEPS-C tasks for Case A (a child with high-
functioning autism, HFA) and a typically developing peer (TD, a child with the same
chronological age and nonverbal intelligence).
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Figure 4. Standardized scores for all the domains assessed for Case B (a child with high-
functioning autism, HFA) and a typically developing peer (TD, a child with the same
chronological age and nonverbal intelligence).
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Figure 5. Standardized scores for all the PEPS-C tasks for Case B. (a child with high-
functioning autism, HFA) and a typically developing peer (TD, a child with the same
chronological age and nonverbal intelligence).



