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RESUMO 
 
 

 

Apesar da relevância e impacto da prosódia no desenvolvimento da linguagem e 
na pragmática da comunicação, a investigação neste domínio é ainda lacunar. Nos 
últimos anos as competências prosódicas têm conseguido cativar a atenção crescente 
dos investigadores, e, atualmente, o seu estudo constitui uma linha de investigação 
reconhecida. Este reconhecimento deve-se ao fato do processamento prosódico 
influenciar a aquisição da linguagem, assim como padrões prosódicos atípicos 
constituírem graves obstáculos à comunicação. 

A presente tese pretende colmatar várias lacunas existentes na literatura científica 
através (1) da adaptação de um instrumento para o Português Europeu (PE) que avalia a 
prosódia e (2) do estudo das competências prosódicas em indivíduos com e sem 
perturbações do espectro do autismo (PEA). Este trabalho está organizado em duas 
partes. Na primeira parte procede-se ao enquadramento teórico do valor formal e 
funcional da prosódia (Capítulo 1) e à contextualização das PEA (Capítulo 2). Na 
segunda parte, apresentam-se os estudos empíricos. No Capítulo 3, em quatro estudos 
distintos, é exposto o processo de adequação da bateria de avaliação prosódica escolhida 
– o Profiling Elements of Prosody in Speech-Communication (PEPS-C) – às 
necessidades específicas do PE. No Capítulo 4 são analisados os dados relacionados 
com o desenvolvimento normativo das competências prosódicas nesta mesma língua. 
Esta análise comparativa do desempenho em função da idade corrobora a ideia de que a 
prosódia continua a desenvolver-se ao longo do percurso escolar, sendo o período entre 
os cinco e os sete anos importante para a maturação do sistema prosódico do PE. No 
Capítulo 5 é investigada a distinção prosódia entre afirmativas e interrogativas, usando 
medidas perceptuais e acústicas, em crianças Portuguesas com 8 e 9 anos de idade 
diagnosticadas com Síndrome de Asperger (SA, n = 12) e emparelhadas com crianças 
com desenvolvimento típico (n = 17). Apesar das crianças com SA conseguirem 
produzir padrões prosódicos categoricamente adequados, estes são percebidos como 
atípicos por ouvintes adultos. As análises acústicas mostram ainda alterações na duração 
e na frequência fundamental. No Capítulo 6 são analisadas 15 crianças Portuguesas, 
entre os 5 e os 9 anos de idade, com autismo de alto funcionamento (AAF) em 
comparação com pares com um desenvolvimento típico. As crianças foram avaliadas ao 
nível da prosódia, tendo ainda sido avaliados outros domínios da linguagem (o 
vocabulário, a consciência fonológica e a pragmática), bem como a atenção e as funções 
executivas. Análises estatísticas sugerem que as crianças com AAF apresentam 
dificuldades em perceber e discriminar funções comunicativas mediadas pela prosódia. 
Os resultados evidenciam ainda uma correlação positiva entre a prosódia e os outros 
domínios da linguagem avaliados. Dois estudos de caso são apresentados no sentido de 
ilustrar e discutir as alterações prosódicas visíveis em crianças com AAF. Os resultados 
mostram que apesar das alterações prosódicas apresentarem padrões semelhantes em 
diferentes línguas, existe alguma especificidade do PE que destaca a necessidade de 
mais investigação nesta área. Por último, o Capítulo 7 termina com algumas 
considerações relacionadas com as implicações que a prosódia pode ter quando alterada, 
colmatando com implicações teóricas e práticas relacionadas com a avaliação e 
intervenção neste domínio tão particular.  
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RÉSUMÉ 
 
 

Bien que la prosodie soit toujours présente dans notre vie quotidienne, par rapport 
à d'autres domaines de la langue, la recherche dans ce domaine est encore incomplète. 
Heureusement, au cours des dernières années, la prosodie a attiré l'attention des 
chercheurs. Actuellement, l'étude de la prosodie chez les enfants avec un 
développement typique et non-typique est bien reconnue parce que le traitement de la 
prosodie est une partie intégrante de l'acquisition du langage et les troubles prosodiques 
peuvent devenir un obstacle à l'acceptation et à l'interaction sociale. 

Cette thèse vise à combler plusieurs lacunes dans la littérature scientifique par (1) 
l'adaptation d'un instrument qui évalue les compétences prosodiques au niveau du 
portugais européen (PE) et (2) l'étude des compétences prosodiques dans les individus 
avec et sans troubles du spectre autistique (TSA). Cette thèse est organisée en deux 
parties. La première partie de cette thèse est consacrée à la révision de la littérature sur 
la valeur formelle et fonctionnelle de la prosodie (Chapitre 1) et à la contextualisation 
de TSA (Chapitre 2). La deuxième partie présente les études empiriques. Dans le 
Chapitre 3 sont présentés quatre études différentes, exposant en détail le processus 
d'adaptation de l'évaluation prosodique de l’instrument choisi - Profiling Elements of 
Prosody in Speech-Communication (PEPS-C) - pour locuteurs de PE. Dans le Chapitre 
4, les données relatives à l'élaboration normative des compétences prosodiques en PE 
sont analysées. Cette analyse comparative de la performance basée sur l'âge corrobore 
l'idée que la prosodie continue à se développer tout au long de la scolarité. L’âge entre 
cinq et sept ans est particulièrement important pour la maturation du système 
prosodique en PE. Dans le Chapitre 5, nous avons étudié la distinction entre prosodie 
affirmative et interrogative, en utilisant des mesures de perception et acoustiques chez 
les enfants, âgés de 8 et 9 ans, avec syndrome d'Asperger (SA, n = 12) selon l'âge et 
l'intelligence non verbale en comparaison avec les enfants avec un développement 
typique (n = 17). Bien que les enfants avec SA ont parvenu à produire modèles 
prosodiques appropriées catégoriquement, ils ont été perçus comme atypiques par les 
auditeurs adultes et les analyses acoustiques ont montré des changements dans la 
duration et la fréquence fondamentale. Dans le Chapitre 6 sont analysés 15 enfants 
portugais entre 5 et 9 ans avec autisme de haut niveau par rapport aux enfants avec un 
développement normal. Les enfants ont été évalués pour les capacités prosodiques. 
Nous avons également évalué les domaines de la langue (du vocabulaire, de la 
conscience phonologique, et pragmatique), de l'attention et des fonctions exécutives. 
Les analyses statistiques suggèrent que les enfants autistes ont des difficultés à 
percevoir et à discriminer fonctions de communication transmises par la prosodie. Les 
résultats ont également suggéré une corrélation positive entre la prosodie et d'autres 
domaines de la langue. Deux études de cas ont été réalisées pour illustrer les handicaps 
prosodiques visibles dans d'enfants avec autisme de haut niveau. Les résultats montrent 
que, malgré les similarités que les handicaps au niveau prosodique peuvent montrer 
entre les différentes langues, il y a une certaine spécificité de la langue qui met en 
évidence la nécessité de poursuivre les recherches dans ce domaine. Le Chapitre 7 
présente quelques remarques finales concernant les implications que la prosodie peut 
avoir, mettant en rapport des questions théoriques et pratiques/cliniques liées à 
l'évaluation et à l'intervention en ce qui concerne les compétences prosodiques. 
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ABSTRACT 

 
 Although speakers constantly use prosody, it is clear that the current state of 
knowledge about prosodic skills lags behind other domains in the study of language 
development. Fortunately, during the last few years, prosody has increasingly attracted 
researchers’ attention. Currently, the study of prosody in typically and non-typically 
developing children is well acknowledged because prosodic processing plays a key role 
in language acquisition, and prosodic impairments may become a barrier to social 
integration and interaction.  
 The present thesis addresses several gaps in the literature through (1) the 
adaptation to European Portuguese (EP) of an assessment tool for prosodic abilities and 
(2) the study of prosodic skills in individuals with and without autism spectrum 
disorders (ASD). This thesis is organized in two parts. The first part provides the 
theoretical framework about the forms and functions of prosody (Chapter 1) and about 
the characterization of ASD (Chapter 2). The second part presents the empirical 
studies. In Chapter 3, we present the studies conducted to adapt a prosodic test - 
Profiling Elements of Prosody in Speech-Communication (PEPS-C) - to EP speakers. In 
Chapter 4, we analyzed the development of prosody in EP speakers between 5 and 18 
years old. Overall, the results showed that prosody continues to develop throughout the 
school years of age. Particularly, the period between 5 and 7 years of age was identified 
as a remarkable stage for the maturation of the prosodic system in EP. In Chapter 5, we 
explored the sentence type difference between statements and questions that is 
conveyed by intonation, using perceptual and acoustic measurements, in Portuguese 
children with 8 and 9 years of age with Asperger syndrome (AS; n = 12) matched 
according to age and nonverbal intelligence with typically developing peers (n = 17). 
Although children with AS could produce categorically accurate prosodic patterns, their 
prosodic contours were perceived as odd by adult listeners, and acoustic measurements 
showed alterations in duration and pitch. In Chapter 6, we analyzed 15 Portuguese 
children between 5 and 9 years of age with high-functioning autism (HFA) in 
comparison with their typically developing peers. Children’s prosodic abilities were 
evaluated, as well as other language skills (vocabulary, phonological awareness, and 
pragmatics), attention, and executive functions. Statistical analyses suggested that 
children with HFA have difficulties in perceiving and imitating prosodic patterns as 
well as difficulties in understanding or effectively producing some of the 
communicative functions conveyed by prosody. Findings suggested a significant 
positive correlation between prosody and other language domains. Two descriptive case 
studies were conducted to illustrate and further discuss the prosodic impairments visible 
in many children with HFA. The results suggested that although prosodic impairments 
in HFA may display similar features across languages, there are language specificities 
that call for further research. Finally, Chapter 7 presents some final considerations on 
the implications that prosody may have, bridging theoretical and practical/clinical issues 
related to assessment and intervention in what concerns prosodic abilities.  
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INTRODUCTION 

 

 

 

 

 

Language is one of the most fascinating and complex neurocognitive functions. 

Effective language production and comprehension require the activation and 

coordination of information at several levels. It integrates interrelated rules and abilities 

of linguistic communication: pragmatic, semantic, phonological, syntactic, 

morphological, and prosodic (Sigelman & Rider, 2009). Pragmatics refers to the 

conventions governing social language. These include both non-verbal and verbal 

behaviours. For instance, the type of words and non-verbal behaviours that an 

individual would use to talk to a friend would be quite different from those selected to 

talk to a professor. Semantics refers to the ability to acquire new words and meanings 

and to interpret them, to organize the concepts in memory, and to use those words 

during communication. Phonology refers to the rules governing speech sounds either 

heard or pronounced. Syntax refers to how words are put together to build sentences. 

Morphology is related with the forms and formation of words in a language. Finally, 

and critically for the present work, prosody refers to the type of sound features that 

impact not only on what we say but also how we say it. For example, the utterances 

“Really?” vs. “Really!” can have very different meanings, or the utterances “Five 

pounds” in response to ‘How much does it cost?’ vs. “Five pounds” uttered in response 

to “Did you say four pounds?” (the latter example is from Ladd, 2008: 7-8). Despite the 

word choice being the same, the way the utterance is said (or its prosody) drastically 

affects interpretation. Prosodic skills play a key role in spontaneous language, and 
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successful human communication needs speakers to comprehend and use prosody 

effectively.  

 

Prosody has been given less attention than other aspects of communication in 

research work. This is an unexpected fact for three main reasons. The first reason is that 

prosody is essential to language development during the early years, and it is known 

that children have the ability to understand prosodic features from birth and use prosody 

early in development (Gervain & Mehler, 2010; Nazzi, Bertoncini, & Mehler, 1998). At 

the same time, certain aspects of prosody are not mastered in an adult-like fashion 

before puberty (Wells, Peppé, & Goulandris, 2004). Second, cross-linguistic 

comparisons are crucial for a fuller understanding of prosodic development because 

prosodic systems vary considerably across languages (e.g., Ladd, 2008; Gussenhoven 

2004). Finally, and probably the most important reason, prosody is frequently impaired 

in a large number of clinical populations with language or communicative problems. In 

children with speech-sound disorders of unknown origin, prosody was the fifth most 

significant factor contributing to severity of impairment, with intelligibility, age, 

articulation, and language being the first four (Shriberg & Kwiatkowski, 1982). 

Furthermore, prosodic impairments were also visible in populations with relatively 

preserved language skills, such as in children with Williams syndrome. In this case, for 

instance, event-related potential (ERP) measures of early auditory processing showed 

abnormalities during the processing of emotional vocal information in Portuguese 

children (Pinheiro et al., 2011).  

 

Thus, these are worthy reasons for prosodic skills to be more widely studied than 

they have been, and, encouragingly, this tendency has been changing during the last 

years, with researchers showing an increased interest in the study of prosodic 

development. In this context, this thesis—Prosodic Abilities in Typically Developing 

Children and Those Diagnosed with Autism Spectrum Disorders: Clinical Implications 

for Assessment and Intervention—presents key findings of a research project aimed to 

extend this literature and address several gaps by studying prosodic skills in European 

Portuguese (EP) children with and without autism spectrum disorders (ASD). To 

achieve this goal, the following objectives were pursued: 
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 (1) To adapt to EP a test to assess prosodic abilities; 

 (2) To build up a comprehensive picture of prosodic skills development from 5 to 

18 years old; 

(3) To explore the relation between prosodic skills and other areas of 

developmental (e.g., vocabulary, phonological awareness, attention, and executive 

functions); 

(4) To analyse prosody impairments in ASD; 

(5) To do cross-linguistic comparisons (EP, English, and Spanish); 

(6) To release the Portuguese version of Profiling Elements of Prosody in Speech-

Communication (PEPS-C; Peppé & McCann, 2003) for clinical practice as well as 

to provide practical guidelines for intervention; 

(7) To disseminate scientific findings as well as theoretical knowledge about 

prosodic acquisition in typically and non-typically developing children. 

  

This thesis is organized in two parts and seven chapters. The first part provides 

the theoretical framework. Chapter 1, entitled “Prosody: Forms and Functions,” 

provides the definition of some underlying theoretical concepts, outlines the 

development of prosodic abilities, and compares the formal and functional components 

of prosody. It also includes a review of the main tools commonly used to assess these 

skills and intervention techniques. In Chapter 2, called “Autism Spectrum Disorders,” 

we include the characterization of this neurodevelopmental disorder in terms of the 

concept’s evolution, associated definitions, etiology, prevalence, and 

neurodevelopmental profile.  

 

The second part presents the empirical studies. In Chapter 3, “PEPS-C: 

Previous Studies on the Portuguese Version,” as there were no established methods for 

assessing prosody in EP when we started this project, we adapt a prosodic assessment 

method – the PEPS-C. We begin with the description of the goals and structure of the 

test as well as the modifications required to build the EP version. This chapter presents 

a set of four studies. First, a perceptual and acoustic characterization is provided on the 

expression of liking and disliking in the EP language to specify crucial information to 
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the development of the emotional prosodic test: the affect subtest of the PEPS-C that 

assesses the participant’s ability to understand and produce liking or disliking 

intonation. In two separate studies, we give special attention to the adaptation of the 

other auditory and visual stimuli of the test. Finally, in order to verify the adequacy of 

the overall procedure, we conduct a pilot study. Chapter 4, labelled “Prosodic 

Assessment in Typically Developing Children,” analyses prosodic development with 

age. These are the first results from data collected with the EP version to analyse the 

development prosody between 5 and 18 years. In Chapter 5, “Prosody in Children 

Asperger Syndrome,” we explore the sentence type difference between statements and 

questions that is conveyed by intonation, using perceptual and acoustic measurements, 

in children aged between 8 and 9 years with Asperger syndrome (AS). Chapter 6, 

entitled “Prosody in Children with High-Functioning Autism,” describes the nature and 

complexity of prosodic impairments by analysing Portuguese children between 5 and 9 

years of age with high-functioning autism (HFA). Finally, Chapter 7 concludes the 

thesis with some final considerations, which include the implications that impaired 

prosody may have and the need to bridge theoretical and practical/clinical issues related 

to assessment and intervention on the prosodic abilities.  
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1.1- WHY PROSODY MATTERS? 

 

 

 

 

 

 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 skills lingers behind other domains in the study of 

language development. Fortunately, during the last years, prosody has increasingly 

attracted researchers’ attention, and since the mid-1980s the empirical study of prosody 

has become an area of productive research (e.g., Mampe, Friederici, Christophe, & 

Wermke, 2009; Nazzi, Kemler Nelson, Jusczyk, & Jusczyk, 2000; Nespor et al., 2008; 

Nespor, Guasti, & Christophe; 1996; Nespor & Vogel, 1986; Ramus, Nespor, & 

Mehler, 1999).  

 

Research about prosody is crucial for several reasons. Perceptual judgments of 

prosodic patterns influence daily communication, as they contribute to meaning by 

marking syntactic, semantic, and pragmatic information. Working closely with other 

areas of language, prosodic features help, for instance, listeners to: (1) segment the flow 

of speech sounds to establish phrases and sentence boundaries (Butterworth, 1980; 

Wagner & Watson, 2010); (2) produce and distinguish different types of utterances, 

such as questions, answers, offers, promises, requests, commands, and exclamations, 

among others (Ladd, 2008); (3) mark turn-taking (e.g., Cruttenden, 1997); (4) resolve 

linguistic ambiguity (Kjelgaard & Speer, 1999); (5) focus a phrase or word, for example 

to show that new information contrasts with the previous information (Gussenhoven, 
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1984); (6) express emotions and attitudes of the speaker (Banse & Scherer, 1996); (7) 

differentiate when it is appropriate to interpret literally or figuratively as in the case of 

sarcasm (Tager-Flusberg, 1993); and (8) provide socio-linguistic information and 

communicate intrinsic characteristics of the speaker as well as the characteristics of the 

group to which he/she belongs (Cruttenden, 1997). 

 

Prosodic features, such as fundamental frequency, intensity, and duration (i.e., 

perceived pitch, loudness, and length, respectively), allow speakers to parse fluent 

speech and learn cues relevant to their native language (Jusczyk, 1997; Johnson & 

Jusczyk, 2001; Thiessen & Saffran, 2003). Prosody plays a key role in the acquisition of 

speech and language (e.g., Crystal, 1979), both at the word and sentence levels (e.g., 

Langus, Marchetto, Bion, & Nespor, 2012). The study of prosody in typically 

developing children is well acknowledged because prosodic processing is an integral 

part of language acquisition in perception as well as in production (e.g., Cutler & 

Swinney, 1987; Morgan & Demuth, 1996).  

 

The foundation of language acquisition is based on the development of a lexicon. 

Words can only enter the lexicon as meaningful units when they have been singled out 

as distinct units of sound patterns from a stream of continuous speech (Jusczyk & Aslin, 

1995). For instance, Hirsh-Pasek et al. (1987) show that infants aged seven to 10 

months are sensitive to prosodic cues that help them segment the speech stream into 

perceptual units. Children accurately perceive and use prosodic cues to acquire 

vocabulary relying on their sensitivity to prosodic patterns to segment the speech stream 

that they hear (Jusczyk et al., 1992).  

 

Prosodic cues are involved in the development not only of word segmentation 

skills but also of grammatical categories and basic syntactic structures (e.g., Christophe, 

Guasti, Nespor, Dupoux, & Ooyen, 1997; Höhle, 2009). Research suggests that six-

month-olds have at least some understanding concerning the relationship between 

prosodic phrases and syntactic phrases and that this understanding is better developed at 

nine months (Jusczyk et al., 1992; Nazzi et al., 2000; Soderstrom, Seidl, Kemler-
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Nelson, & Jusczyk, 2003). As infants continue to develop, they expand their 

understanding of the relationship between syntactic and prosodic structure. 

 

Additionally, studies on the acquisition of Dutch, Spanish, Catalan and European 

Portuguese (EP) intonation patterns have found that intonational development is 

correlated with an increase in vocabulary size (Chen & Fikkert, 2007; Frota, Matos, 

Cruz, & Vigário, to appear; Frota & Vigário, 2008; Prieto, Estrella, Thorson, & Vanrell, 

2012). This suggests that, at a very young age, children are highly sensitive to prosodic 

structure and use the information conveyed by prosody to extract meaning from spoken 

language. This process of using prosody to acquire vocabulary and syntactic form is 

called “prosodic bootstrapping” (Gleitman & Wanner, 1982; Jusczyk, 1997). 

 

Research has also shown that infants recognize prosodic patterns of their native 

language. This preference for native language speech is shown in infants as young as 

three days old (Cristophe, Mehler, & Sebastián-Gallés, 2001). American six-month-old 

infants show preference for the stress patterns of low-pass filtered English words 

compared to Norwegian words (Jusczyk, Friederici, Wessels, Svenkerud, & Jusczyk, 

1993). However, if the languages have similar prosody (e.g., English & Dutch), infants 

cannot make the distinction (Christophe & Morton, 1998; Nazzi et al., 1998). Between 

six and nine months, infants begin to perceive the prosodic properties of words in their 

native language. The ability to make rhythmic distinctions between languages may 

provide infants with a tool to develop specific abilities tuned to their native language.  

 

In daily life, it is not difficult to notice that parents and caretakers change their 

speech when talking to infants and toddlers. This type of speech is called Motherese or 

infant-directed speech. It has been suggested that Motherese may enhance children’s 

language comprehension. The exaggerated acoustic properties (slow speaking rate, 

vowel hyper-articulation, expanded pitch range) of Motherese facilitate infants’ ability 

to recognize words, thus promoting language development (Garnica, 1977; Song, 

Demuth, & Morgan, 2010). Furthermore, there is increased brain activity in six- to 13-

month-old infants’ responses to infant-directed speech when contrasted with adult-

directed speech (Zangl & Mills, 2007). It has been suggested that Motherese presents 
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infants with a special speech register that cues them to distinguish individual speech 

sounds in their native language (Kuhl, 2004). Research, thus, points to the importance 

of Motherese, both in support for language acquisition and as a social-affective 

communicative exchange between adults and infants. 

 

Overall, prosody appears to play a pivotal role in language acquisition since birth, 

at least in typically developing children. Furthermore, certain aspects of prosody are not 

fully mastered before age 12 or by puberty (e.g., Wells, Peppé, & Goulandris, 2004). 

Thus, prosody is essential to language development during the early years, with some 

aspects continuing to develop throughout the individual’s life. Failure to achieve these 

milestones in prosodic development may lead to language acquisition problems as well 

as semantic and pragmatic difficulties, with impact on communication and social 

interaction.  

 

In typical development, the various domains of language seem to emerge and 

develop harmoniously. However, research from individuals with developmental or 

acquired disabilities suggests that each language domain can be selectively impaired 

(e.g., Cromer, 1988a, 1988b). Consequently, it is possible that relatively advanced skills 

in one domain (e.g., syntax) co-exist with delayed or deviant skills in another domain 

(e.g., prosody). Therefore, it is also crucial to study prosody when prosodic impairments 

appear, as language acquisition can be disordered, and problems in daily 

communication may occur. Consequently, this has been a topic discussed in the context 

of clinical populations, such as specific language disorders (e.g., Wells & Peppé, 2003), 

deafness (e.g., Parker & Rose, 1990), Down syndrome (e.g., Heselwood, Bray, & 

Crookston, 1995), Williams syndrome (e.g., Catterall, Howard, Stojanovik, 

Szczerbinski, & Wells, 2006), aphasia (e.g., Seddoh, 2004), schizophrenia (e.g., 

Pascual, Solé, Castillón, Abadía, & Tejedor, 2005), epilepsy (e.g., Sanz-Martín, 

Guevara, Corsi-Cabrera, Ondarza-Rovira, & Ramos-Loyo, 2006), and autism spectrum 

disorders (ASD; e.g., Baltaxe & Simmons, 1985). 

 

Finally, as prosodic systems vary considerably across languages (Frota & Prieto, 

in press; Ladd, 2008; Jun 2005, 2014), cross-linguistic comparisons are crucial for a full 
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understanding of prosodic development. The description and understanding of the 

prosodic system of the EP language is advanced (Frota, 2014), and there is also some 

work in the field of prosodic acquisition both in early perception and production (Frota 

et al., to appear; Frota, Butler, & Vigário, 2013). However, and despite its importance, 

the development of prosodic skills has received little attention in comparison with other 

aspects of communication. In fact, there are no studies for EP covering the school 

development and adulthood, and there is no description of what is expected at different 

ages for this particular language. Indeed, it is essential to contribute to the outline of the 

developmental profile of prosodic skills for EP speakers. 

 

 

 

 

 

1.2- WHAT IS PROSODY? 

 

 

 

 

 

 Currently, the field of prosody is represented by a vast body of work distributed 

by a number of specific areas, characterized by different terminologies, approaches, and 

research methods, and it involves the participation of neuroscientists, psychologists, 

linguists, psycholinguists, speech and computer scientists, among others. However, 

despite the underlying advantages to research, different schools and different 

approaches create some disagreements, which include differences in the terminology 

used. When considering approaches to prosody by various authors, it is necessary to 

clarify how their use of terminology differs from the use made in the present study.  

 

 In the past, the term “prosody” was used to cover various aspects. The word 

comes from ancient Greek, where it was used for a “song sung with instrumental 

music.” Later, it was also used for the “science of versification” and the “laws of 
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metre,” governing the modulation of the human voice in reading poetry aloud 

(Nooteboom, 1997). Currently, the same term is used in a phonetic sense to designate 

the features of fundamental frequency, intensity, and duration that do not depend on the 

segments of the speech stream (Ladd, 2008; Lehiste, 1970).  

 

 There is a fair amount of agreement on the main prosodic features. Cruttenden 

(1986) considers that prosody includes the perceptual correlates of the acoustic 

parameters of fundamental frequency, intensity, and duration, and that it concerns with 

the interplay of these features in domains longer than one word or one syllable. He 

describes the forms of intonation in terms of groups, pitch accents, and nuclear tones, 

related to the generative theories of intonation (e.g., Pierrehumbert, 1987). For Couper-

Kuhlen (1986) prosody subsumes the auditory aspects of speech such as loudness (as a 

component of “stress”), duration (as a component of “rhythm” and “tempo”), pitch (as a 

component of “intonation”), and pause. Individual voice qualities and temporary vocal 

modifications are taken as non-linguistic or paralinguistic. While Cruttenden (1986) and 

Couper-Kuhlen (1986) emphasize the role of pitch, Crystal (1969) highlights the 

importance of characterizing systems that, besides pitch, take into account loudness and 

length. 

 

 In the present work, based on Ladd (2008) and Wagner and Watson (2010), 

prosody is considered as the “level of linguistic representation at which the acoustic-

phonetic properties of an utterance vary independently of its lexical items” (Wagner & 

Watson, 2010: p. 905). It comprises a variety of phenomena, such as intonation (the 

melody of speech), phrasing (the chunking of the speech continuum), prominence (the 

highlighting of words or phrases), and rhythm (the cadence of speech). Moreover, it 

may convey several dimensions of meaning. The meanings expressed by prosody can be 

affective meanings, which are related to the state of the speaker (e.g., friendliness, 

confidence, surprise), or informational meanings, which are related to the linguistic 

message (e.g., questioning, asserting, emphasis; Gussenhoven, 2004; Järvinen-Pasley, 

Peppé, King-Smith, & Heaton, 2008; Peppé, 1998). In fact, there are several ways to 

verbalize the same utterance or sentence expressing different communicative intentions. 
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 It is difficult to characterize accurately the breadth of the concept of prosody and 

establish its boundaries with respect to other terms, such as intonation in particular. 

Intonation has been used to mean the pitch features that serve non-lexical purposes, 

with implications for units above the word, namely for phrasal structures and phrasal 

meanings (Gussenhoven, 2004). Some authors consider the terms “intonation” and 

“prosody” as synonyms. Johns-Lewis (1986) also acknowledged a considerable overlap 

between both, but suggests that intonation refers to a set of more limited phenomena, 

generally related to melodic variations, while prosody involves other parameters, such 

as silence and voice quality, which cannot be included in intonation. In the present 

research, the term “intonation” is used only when pitch patterns constitute the main or 

exclusive vehicle of suprasegmental information. 

 

 One of the most important issues in this field of research is related to the 

differentiation between prosodic form and function (Gussenhoven, 2004; Halliday, 

1970; Wagner & Watson, 2010). Prosodic form corresponds to the acoustic and 

auditory-perceptual characteristics of the signal, such as the features of the 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 meanings, functional analysis is extremely important to 

understand and interpret expressive language. Two illustrative examples include 

sentence-type distinctions, such as the difference between statement and question 

intonation, and the expression of focus, which highlights important words. Languages 

may use different prosodic forms to encode these different meanings (for example, pitch 

direction in the first case and intensity and duration in the second), or similar prosodic 

forms (for example, pitch height differences; Gussenhoven, 2004). The distinction 

between formal and functional levels is also relevant as they can be differently affected. 

Whereas some individuals have difficulties to mimic and discriminate prosodic patterns 

(formal level), others have problems with understanding the meanings and produce the 

intended social or interactional meanings (functional level). 

 

 In sum, prosody plays an important role in the production and comprehension of 

the organizational structure of speech, and is manifested by patterns of intonation, 
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timing, prominence, and the chunking of spoken utterances. It covers a wide range of 

linguistic and communicative functions (Gussenhoven, 2004; Ladd, 2008; Peppé, 1998; 

Roach, 2000): for example, prosody is used for turn-taking in conversations; to identify 

and discriminate grammatical units, to emphasize words or phrases and convey 

informational status, or to express emotional states or preferences. Therefore, in the 

present work, we use the term “prosody” as a general concept, covering the phonetic 

substance of speech that is independent of the segmental component, within a wide 

range of linguistic and communicative functions. We consider intonation as part of the 

concept of prosody, and we will make the distinction between formal components of 

prosody and the linguistic and communicative functions of prosody. Since prosody is a 

central element in communication, we will also emphasize the receptive and expressive 

dimensions of prosody. 

 

  

 

 

 

1.3- ACOUSTIC COMPONENTS OF PROSODY 

 

 

 

 

 

The properties of any speech sound are related to the acoustic characteristics of 

the sound waves, which are patterns of disturbance caused by the movement of energy 

traveling through a medium (e.g., air) as it propagates away from the source of the 

sound (e.g., a person’s vocal chords). Each sound can be decomposed into three main 

phonetic features: duration, intensity, and fundamental frequency (f0). For instance, 

happy sounds are characterized by a high, rising, and highly variable f0, fast speech 

rate, medium-high voice intensity, medium high-frequency energy, and fast voice onsets 

(e.g., Juslin & Laukka, 2001, 2003).  
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1.3.1- FUNDAMENTAL FREQUENCY (f0) 

 

 

 

This is the term used to describe the vibration of air molecules caused by one 

vibrating object, in this case by the vocal cords. The f0 corresponds to the first harmonic 

that makes up a sound wave, and it is defined as the lowest frequency of a periodic 

waveform. It is measured in cycles per second or Hertz (Couper-Kuhlen, 1986), which 

corresponds to the speed at which a complete cycle of vibration is repeated per unit time 

(the higher the speed, the greater the number of vibrations). The f0 is the acoustic 

correlate responsible for the perception of melody (Couper-Kuhlen, 1986). Several 

authors referred to the f0 as the most important feature of intonation (e.g., Cruttenden, 

1986; Gussenhoven, 2004; Pierrehumbert, 1987).  

 

 

 

1.3.2- DURATION 

 

 

 

 Duration is determined by the timing of articulatory movements and their 

sequences (Lehiste, 1970). The duration is influenced by factors, such as the speed of 

articulation, setting of prominence, or stress (Clark & Yallop, 1995). The unit of 

measure of duration is given in seconds and milliseconds.  

 

 

 

1.3.3- INTENSITY 
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The vocal tract is capable of producing a wide variety of vocal intensities. Laver 

(1994) defines intensity as a measure proportional to the amplitude of oscillation of air 

molecules of a sound wave passing through the atmosphere. Intensity is caused by the 

force with which air is expelled through the vocal organs, and it follows the waveform 

amplitude (distance value between zero pressure and maximum pressure). Thus, the 

greater the amplitude of vibration of particles, the greater the amount of energy 

transported and the higher the sound intensity. The unit of measure of intensity is the 

decibel. There are several factors that influence the intensity of speech, such as 

sociolinguistic characteristics (e.g., physical and social context of a conversation, 

distance between participants; Laver, 1994), stress, and prominence (Lehiste, 1970). 

 

 

 

 

 

1.4- FUNCTIONS OF PROSODY 

 

 

 

 

 

Prosody has a wide range of linguistic and communicative functions in speech. 

According to Roach (2000), the functions of prosody are divided into three major 

components: grammatical, pragmatic, and affective. The grammatical function concerns 

prosodic cues for recognizing the syntactic structure of what is being said (e.g., 

segmentation of utterances marked by prosodic features, such as pauses). The pragmatic 

function is related with the information transmitted beyond the syntax that lets you 

know the intention of the speaker (e.g., accent that suggests the attention’s focus). The 

affective function is associated with the expression of feelings or emotions (for 

instance, a more prolonged and high intonation suggests positive affects; Banse & 

Schener, 1996). In addition, Martínez-Castilla and Peppé (2008) reported a fourth 
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communicative function: the interaction or turn-taking in a conversation. Research on 

individuals with unilateral brain damage suggests that their neurological organization 

may be functionally independent due to the fact that these functions of prosody can be 

differentially affected (Emmorey, 1987; Heilman, Bowers, Speedie, & Coslett, 1984; 

Luks, Nusbaum, & Levy, 1998).  

 

Neuroimaging studies have found general dissociations between emotional 

prosody and linguistic processing. For instance, individuals with damage in the right 

hemisphere have difficulty with emotional prosody identification, although their ability 

to extract the literal linguistic content of spoken language remains intact (Adolphs, 

Damasio, & Tranel, 2002). Therefore, it is important to focus equally on both linguistic 

and prosodic content when determining the emotional perception of a word. 

 

In the present work, we consider a classification on which there is relative 

agreement (Barry, 1981, Couper-Kuhlen, 1986; McCann & Peppé, 2003; Peppé & 

McCann, 2003; Prieto, 2003: Roach, 2000). In this research, prosody is seen as having 

three main linguistic functions: establishing conversational turns (turn-end function), 

providing cues for segmenting the speech-chain (chunking function), and expressing the 

focus of an utterance (focus function); and one non-linguistic function: conveying 

emotions (affective function). A more detailed description of these functions is provided 

below. 

 

 

 

1.4.1- LINGUISTIC FUNCTIONS 

 

 

 

TURN-END 
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 The turn-end prosodic function contributes to express the speaker’s intention to 

mark conversation shifts, continue, or end a conversation, such as in sentence type 

distinction. Researchers of early intonational development have been attracted 

particularly to the hypothesis that rising or high terminal pitch may be associated with 

communicative functions that demand a response from the child’s conversational 

partner, while falling or low pitch may be associated with other functions (e.g., Frota, 

Butler, & Vigário, 2013). For instance, the end of the sentence in which the melodic 

pattern consists of rising intonation is very different from when the pattern has a drop in 

intonation (e.g., “O teu carro é azul?” vs. “O teu carro é azul.”). In fact, statements and 

questions are frequent sentence types that are crucial for communication (Fernald, 1989; 

Koegel, Koegal, Green-Hopkins, & Barnes, 2010). Adult speakers are proficient at 

using the features of prosody to make sentence-type distinctions (as part of turn-end 

prosodic function) according to the acoustic properties relevant in their native language. 

Intonation is one of the most frequent means to distinguish these sentence types in most 

languages of the world (Dryer, 2011), and Portuguese is no exception (e.g., Falé & 

Faria, 2005; Frota, 2002; Frota, Butler, & Vigário, 2013; Moraes, 1998).  

 

 

CHUNKING 

 

 

One of the crucial steps in language acquisition is word segmentation (i.e., the 

perceptual process whereby fluent listeners hear speech as a sequence of word-sized 

units). Word segmentation is evidently a perceptual process because unlike written 

language—which contains spaces between words—speech usually does signal word 

boundaries with pauses or other unambiguous acoustic cues. Furthermore, to understand 

a speaker’s message, the listener should be able to locate the phrasal boundaries, and 

thus the groupings of words, using prosodic cues such as a tonal pattern, a boundary 

tone, a pause, and/or lengthening (Wagner & Watson, 2010; Wells, Peppé, & 

Goulandris, 2004; Wightman, Shattuck-Hufnagel, Ostendorf, & Price, 1992). 
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In some syntactically ambiguous sentences, prosody may be the only way to 

interpret underlying syntactic structure. Reliance on prosody is required to correctly 

interpret whether the prepositional phrase is attached to the noun phrase, as in “[The 

wizard zapped][the witch with the wand]”, or to the verb, as in “[The wizard zapped the 

witch][with the wand]” (Speer & Ito, 2009). Other examples of ambiguous sentences 

are also evident in EP: “[A amiga da Joana que vive em Coimbra ofereceu rosas ao 

namorado]” - Joana’s friend that lives in Coimbra has given roses to her boy friend or 

“[A amiga da Joana] [que vive em Coimbra] [ofereceu rosas ao namorado]” - The 

friend of Joana, who lives in Coimbra, has given roses to her boyfriend (Vigário, 2003). 

Adults have no difficulty in interpreting and expressing the intended syntactic structure 

with prosodic phrasing in utterances like the above examples. Furthermore, in other 

sentences, in which the listener does not necessarily need to use prosody to resolve the 

ambiguity, prosody still guides the syntactic analysis (Kjelgaard & Speer, 1999). For 

example, the sentences “When John leaves the house, it’s dark” and “When John leaves, 

the house is dark” are differentiated by both prosody and phonology. The authors 

showed that participants did not rely exclusively on phonology to interpret such 

ambiguous sentences; instead, they additionally used prosodic cues. There are also 

examples of temporary lexical syntactic ambiguities for EP: “A toalha larga muita tinta 

vermelha - A toalha larga mancha a roupa branca” or “Esta obra prima pelo bom 

gusto estético - Esta obra-prima terá um enorme sucesso” (Severino, 2011). Thus, 

adults consistently use prosody to guide the interpretation of syntactic information in 

complex sentences. 

 

 

FOCUS 

 

 

Certain words are “focused” (+F) if the speaker wishes to highlight the 

information they contain and thus attract the listener’s attention to these words. Focus is 

usually characterized by its acoustic correlates: greater intensity, longer duration, higher 

pitch, and wider pitch excursion (Chafe, 1970; Gussenhoven, 2004). Thus, the words 

under focus tend to be perceived as more salient than the rest of the sentence. This is an 
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important pragmatic device to mark topic-comment distinctions or to focus on a 

particular lexical item (Gussenhoven, 2004). Additionally, it is a mechanism to direct 

the listener’s attention to new, unfamiliar, or unexpected information in a sentence. 

Very often, a constituent is focused because the speaker chooses between two (or more) 

known but contrasted referents, as in the following: 

 

Question: Would you like milk or yogurt? 

Answer: I prefer milk (+F). 

 

In several languages (e.g., English, Portuguese, Italian, Spanish), focus is 

signalled both by temporal and melodic means. When the word is not in focus, such a 

pitch change is absent. In EP, focus is conveyed by “specific prominence and tonal 

features”, namely “the consistent presence of focus-related lengthening, an inherent 

feature of the focused element”, and “the selection of a special pitch accent to express 

focus” (Frota, 2000: p. 358). 

 

Any materials that are not presented in focus are “out of focus” (–F). Typically, 

they involve those parts of the sentence that contain referents and concepts that were 

introduced into the discourse in the preceding context (“old” information). Different 

terms have been used to refer to the important part of the sentence, such as focus, 

accent, stress, or contrastive stress. In the context of this work, we adopted the general 

term “focus.” 

 

 

 

1.4.2- NON-LINGUISTIC FUNCTIONS 

 

 

 

These functions of prosody refers to the variation in acoustic cues like f0, 

intensity, timing, and voice quality that signal the states of the speaker related to aspects 

of interpersonal interaction and emotional meaning (e.g., Ladd, 2008; Kotz & 
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Paulmann, 2011). The role of vocal cues in the expression of feelings and affection as 

well as their powerful effects on social interaction have been recognized for many years 

(e.g., Darwin, 1872/1965). Indeed, beginning with the first moments of life, emotional 

prosody is commonly used by developing individuals to express and decode emotions 

(e.g., Grossmann, Striano, & Friederici, 2005). It is also common sense that this ability 

is crucial to communication. 

 

Furthermore, research has indicated that the communication of emotions can be 

independent of verbal comprehension—that is, emotional prosody can induce affective 

judgments of the meaning of words (Ishii, Reyes, & Kitayama, 2003; Kitayama & Ishii, 

2002). For example, Nygaard and Lunders (2002) found that a listener’s selection of 

word meaning in homophones (e.g., die/dye) with and without emotional meaning was 

influenced by the emotional tone of voice.  

 

  Although some researchers have suggested that affective prosody is innate, stable, 

and has universal features (e.g., Juslin & Laukka, 2003), some cross-linguistic 

differences have been reported. For example, liking and disliking have been 

characterized differently across languages. For British English, this distinction can be 

expressed by the use of differing tones, including rise-fall for liking and fall-rise for 

disliking, with associated adjustments in duration, pitch range, and initial pitch height 

(Martínez-Castilla & Peppé, 2008). Banse and Scherer (1996) also demonstrated that 

English utterances produced with a wider and higher pitch range suggested positive 

affect. On the other hand, for Spanish, Martínez-Castilla and Peppé (2008) found that 

the intonation feature most indicative of liking was an inverted U form contour with 

exaggerated pitch peak on the stressed syllable, whereas disliking seemed to be 

expressed by a flat melodic contour with a slight fall on the stressed syllable. Therefore, 

there seem to exist important differences between languages in the expression of 

affective valences.  
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1.5- PROSODIC DEVELOPMENT 

 

 

 

 

 

The development of prosody is characterized by an age-related sequence that 

begins at birth and goes beyond the first years of life. As detailed above (p. 34-36), 

from a very young age, typically developing children use prosody as a means to 

bootstrap the acquisition of grammar and lexicon during language learning (e.g., 

Christophe, Guasti, Nespor, Dupoux, & Ooyen, 1997; Höhle, 2009; Langus, Marchetto, 

Bion, & Nespor, 2012). Prosody is fundamental to language acquisition in both 

expressive and receptive language performance. Research also suggests that prosody 

continues to develop through the school years becoming increasingly complex during 

this time (e.g., Local, 1980; Wells, Peppé, & Goulandris, 2004). 

 

According to Crystal (1979), prosodic development (in production) is the 

acquisition of patterns that appear in the second half of the first year of life, and 

continue to develop to more complex patterns when the prosody is associated with 

segmental speech. Crystal defined five stages of expressive prosodic development: (1) 

biologically determined vocalizations; (2) period of awareness of prosodic contrasts in 

the ambient language; (3) varied vocalizations; (4) learned patterns of prosodic 

behaviour; and (5) prosodic integration of sequences of items, usually two, into a single 

tone-unit. This last stage is generally mastered around 18 months of age. Kirk (1973), as 

well as Allen and Hawkins (1980), suggested that these differences are due to 

developmental and physiological changes that occur during the maturation of the 

developmental pathway of the child and are involved in various aspects of speech 

production and the complexity of the task (control of the fundamental frequency is 

easier to acquire than segmental contrasts that require a variety of articulatory 

processes). There is consensus that young children use a higher fundamental frequency 

than older children or adults (Robb & Saxman, 1985). Regarding duration and “timing” 
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aspects, younger children tend to have a longer duration of segments, syllables, and 

phrases than adults (e.g., Kent & Forner, 1980). 

 

The target prosodic structure of the ambient language is probably also of great 

importance for prosodic development. For instance, Soderstrom, Ko, and Nevzorova 

(2011) examined 4.5 and 24-month-old infants’ perception of the statement/yes–no 

question contrast (linguistic intonation) in English and found no evidence for 

discrimination. However, EP-learning infants at 5–6 years were able to discriminate this 

contrast (Frota et al., 2013). Two reasons may explain this difference. First, this 

sentence type contrast in English is distinguished by morphosyntax and intonation, 

whereas in EP this is conveyed by intonation only. Second, some studies suggest that 

the correspondence between intonational form and sentence type distinctions is not as 

robust in English as in EP (Bolinger, 1989; Frota, 2002; Frota et al., 2013; 

Pierrehumbert & Hirschberg, 1990). Moreover, there is a difference of 3 to 6 months 

between French-learning and American English-learning infants to infer the presence of 

a word boundary when they hear a prosodic boundary, and it seems like French are 

harder to segment than American English (Gout, Christophe, & Morgan, 2004; Millotte 

et al., 2011). Other studies on production of temporal patterns for English, French, 

Portuguese, or Japanese also show the importance of native language in the analysis of 

performance differences (Frota et al., to appear; Halle, De Boysson-Bardies, & Vihman, 

1991; Vihman, Nakai, & DePaolis, 2006). 

 

The predominant prosodic characteristics of the adult system are usually reflected 

in the children’s productions early in development (Chen & Fikkert, 2007; Frota et al., 

to appear; Prieto et al., 2012). However, children’s prosodic abilities continue to 

develop. For instance, there was a significant difference between four- and five–six-

year-olds’ performances in the turn-end, chunking, focus, and affect prosodic functions 

(Gibbon & Smyth, 2013). Although the ability to produce intonation in a functional 

manner was largely established in typically developing five-year-olds, the age of 

acquisition of specific prosodic abilities vary. Indeed prosodic development seems to 

extend the pre-school and school age. Aspects of intonation comprehension continue to 

develop for up to 10 years, correlating with measures of expressive and receptive 
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language development (Wells, Peppé, & Goulandris, 2004). In summary, some aspects 

of prosody are acquired very early in life, but adult-like mastery continues into later 

childhood.  

 

 

 

 

 

1.6- PROSODY AND THE BRAIN 

 

 

 

 

 

 The brain’s grey matter, also known as the cerebral cortex, contains over 50 

billion nerve cell bodies, with ridge-like bulges called gyri and small grooves called 

sulci and fissures. The brain is divided into the right and left hemispheres, and 

neurologists have suggested that these sides process different categories of information. 

We know that functions for phonology, syntax, and the lexicon are represented in the 

left hemisphere of right-handed persons. However, behavioural and lesion studies 

examining the neural basis of prosody have yielded mixed results. Several theories have 

been put forth. One of them attributes prosodic functions to cortical areas of the right 

cerebral hemisphere, with little neuroanatomical specification. Prosodic information is 

incorporated with linguistic information by the corpus callosum (e.g., Blumstein & 

Cooper, 1974; Klouda, Robin, GraffRadford & Cooper, 1988; Ross, 1981; Tucker, 

Watson, & Heilman, 1977).  

 

 In contrast, the functional lateralization theory proposes that hemispheric 

specialization is determined by the linguistic or non-linguistic function of prosody. 

Non-linguistic prosody is processed in the right hemisphere, whereas linguistic prosody 

is processed in the left hemisphere (Van Lancker, 1980).  
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 According to another hypothesis, each hemisphere is specialized in certain 

acoustic features that carry prosodic cues. The right hemisphere is specialized to 

frequency characteristics, whereas the left hemisphere is used for processing temporal 

information (Van Lancker & Sidtis, 1992). In the context of this theory, other 

researchers postulated that prosody processing is handled bilaterally (Pell, 1998). 

Prosodic processing may depend on specific acoustic cues (Van Lancker & Sidtis, 

1992) and task demands (Luks, Nusbaum, & Levy, 1998). A question underlying the 

different approaches to brain representation of prosody is whether there are distinct, 

modular competencies (e.g., the ability to process emotional information) or whether a 

combination of motor, perceptual, and superordinate organizational operations (e.g., 

linguistic, affective, motivational, etc.) is coordinated in organizing prosodic 

behaviours.  

  

   

 

 

 

1.7- WHAT IS A PROSODIC IMPAIRMENT? 

 

 

 

 

 

 Different disorders seem to be associated with different language profiles. 

Specific patterns of impairments contrast with preserved abilities. For example, 

pragmatic deficits are present in autism (Baltaxe, 1977), phonological deficits 

characterize dyslexia (Bishop & Snowling, 2004; Joanisse, Manis, Keating, & 

Seidenberg, 2000), and lexical and sentence production deficits are present in Down 

syndrome (Chapman, 1997; Chapman, Schwartz, & Bird, 1991). 

 

 Regarding prosody, there are several ways in which prosodic impairments may 

arise. Prosodic impairments have been observed in multiple sclerosis (Bunton, Kent, 
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Kent, & Rosenbek, 2000), Parkinson’s disease (Penner, Miller, Hertrich, Ackerman, & 

Schumm, 2008), deafness (e.g., Parker & Rose, 1990), Down syndrome (e.g., 

Heselwood, Bray, & Crookston, 1995), aphasia (e.g., Seddoh, 2004), schizophrenia 

(e.g., Pascual, Solé, Castillón, Abadía & Tejedor, 2005), epilepsy (e.g., Sanz-Martín, 

Guevara, Corsi-Cabrera, Ondarza-Rovira, & Ramos-Loyo, 2006), and depression (e.g., 

Alpert, Pouget, & Silva, 2001), among others. Also, specific neurodevelopmental 

disorders with or without clear genetic mutations can lead to prosodic impairments. For 

instance, prosody has been studied in children, adolescents, and adults with speech and 

language disorders (e.g., Wells & Peppé, 2003), Williams syndrome (e.g., Catterall, 

Howard, Stojanovik, Szczerbinski, & Wells, 2006), and—critical to the present work—

autism spectrum disorders (ASD; e.g., Baltaxe & Simmons, 1985).  

 

 Furthermore, environmental causes can also affect prosodic skills, such as in the 

case of brain injuries caused by lesions (e.g., Adamaszek et al., 2013). In addition, 

social causes can contribute to prosodic impairments, as suggested by reports of 

children who were deprived of social interactions in the first months/years of life (e.g., 

Wight, Gloniger, & Keeve, 1970). 

 

 Atypical prosodic patterns generally act as significant barriers to communication 

and may also affect the process of language acquisition. As such, it is essential to 

develop procedures to assess prosody in clinical populations. These may guide the 

design of strategies to minimize the impact of impairments in communicative settings.  

 

  

 

 

 

1.8- PROSODIC SKILLS ASSESSMENT 
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For non-typical populations, the clinical evaluation of prosody is important, as 

prosodic skills may show changes even when language is not affected (Baltaxe & 

Simmons, 1985). One way of assessing prosody is via systematic perceptual evaluations 

made by listeners (naïve or expert). For instance, in clinical assessment of prosody, 

therapists commonly relied on their own perceptual evaluations. However, there are 

problems these with perceptual judgments, mainly regarding the lack of consensus of 

definitions, the reliability of perceptual judgments, and the relevance of particular 

parameters for a particular problem.  

 

 In scientific research, there are several approaches to assess prosody: phonetic, 

linguistic, interactional, and psycholinguistic. The phonetic approach is the most 

frequently used. It focuses on the analysis of acoustic parameters, such as f0, intensity, 

and duration. Under this approach, studies in clinical populations analyse particular 

changes of acoustic parameters. For example, reductions of intensity patterns are 

observed in Parkinsonian patients with dysarthria (Ho, Lansek, & Bradshaw, 2001). 

 

 The linguistic approach is particularly associated with Crystal (1992). It focuses 

on the prosodic features that serve to implement linguistic systems, such as tone, stress, 

and intonation, emphasizing the analysis in the framework of each language. 

Furthermore, the author postulates that changes in prosodic skills impact on the 

linguistic system in question. 

 

 The interactional approach focuses on how individuals manage social interaction 

(Wells & Whiteside, 2011). For instance, in a case study that framed this line of 

research, Wells and Local (1993) emphasized the importance of making an 

idiosyncratic analysis of a prosodic pattern during the interaction of a five-year-old 

child with a language disturbance. 

 

 The psycholinguistic approach assesses the psychological and neurobiological 

factors that enable humans to acquire, use, comprehend, and produce language. This 

approach aims to understand how linguistic knowledge is represented in the adult mind 
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through the testing of hypotheses. For example, in the case of prosodic impairments, 

this approach can analyse if the problems only affect the perception or if they also reach 

understanding through experimental tasks assessing prosody from a functional 

perspective (e.g., PEPS-C; Peppé & McCann, 2003).  

 

 These four different approaches use several tasks to study prosody production. 

Common procedures are the analysis of spontaneous speech samples (e.g., Baltaxe, 

Simmons, & Zee, 1984; Fine, Bartolucci, Ginsberg, & Szatmari, 1991), narratives (e.g., 

Alpert, Pouget, & Silva, 2001; Alpert, Rosenberg, & Pouget, 2000; Thurber & Tager-

Flusberg, 1993), and reading tasks (e.g., Le Dorze, Ryalls, Brassard, Boulanger, & 

Ratté, 1998; Patel, 2002; Hird & Kirsner, 1993; Naarding, van den Broek, Wielaert, & 

van Harskamp, 2003). Other studies also used questions (e.g., Baltaxe, Simmons, & 

Zee, 1984; Paul, Augustyn, Klin, & Volkmark, 2005) or imitation tasks (e.g., Crary & 

Tallman, 1993).  

 

 With respect to comprehension of prosody, questions related to ambiguous 

statements that would be disambiguated with the use of prosody (e.g., Patel, Peretz, 

Tramo, & Lebreque, 1998), the attribution of emotional labels (e.g., Paul et al., 2005), 

and tasks of auditory discrimination of pairs that differ only in prosodic terms are 

commonly used (e.g., Wang, Dapretto, Hariri, Sigman, & Brookheimer, 2001). 

 

 Therefore, there is great diversity of tasks that aim to evaluate prosody, even when 

it comes to evaluating the same prosodic function. This leads to methodological 

problems that often result in conflicting results. Fortunately, the methods for evaluating 

prosodic development or prosodic impairments have improved. Currently, there are 

several tests, profiles, and batteries for assessing prosodic skills. Some of them are 

described below.  

 

 

Prosody-Voice Screening Profile (PVSP)  

 

 The PVSP is a clinical research instrument. It quantifies the prosodic aspects as 
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well as the characteristics of the voice through a spontaneous conversation (McSweeny 

& Shriberg, 2001; Shriberg, Kwiatkowski, & Rasmussen, 1990). This procedure has 

reference data for children between 3 to 19 years-old with normal and disordered speech 

development. It is divided into seven areas, three of which assess the prosody (phrasing, 

rate, and stress) and four that evaluate the voice (loudness, pitch, laryngeal quality, and 

resonance). PVSP coding requires a trained evaluator to assess whether a speaker’s 

prosody-voice characteristics can be defined as appropriate based on a set of auditory-

perceptual criteria.  

 

 

Prosody Profile (PROP)  

 

PROP (Crystal, 1982) focuses its analysis on intonation and can be used to 

describe other prosodic categories, such as the rhythm of speech. It concentrates on the 

linguistic use of pitch. A sample of conversation is recorded and analysed: tone units are 

identified and categorized as constituting grammatical structures (clauses, phrases, and 

words), stereotypical utterances, imitative utterances, and indeterminate utterances. The 

type of tones used is annotated, as is the appropriateness of tonicity and pitch range.  

 

 

Voice Assessment Protocol for Children and Adults (VAP) 

 

 The VAP assessment is a procedure for individuals aged between 4 and 18 years 

that evaluates vocal pitch, loudness, quality, breath features, and rate/rhythm (Pindzola, 

1987). Clinical tasks are guided step by step, and immediate interpretations of normalcy 

are facilitated by a grid-marking system.  

 

 

Frenchay Dysarthria Assessment (FDA) 

 

FDA – Second Edition is a 10-item validated test in which eight items focus on 

the observation of oral structures and speech functions (Enderby & Palmer, 2008). This 
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assessment evaluates the prosody at the word, sentence, and discourse levels from the 

age of 12 to adulthood. The FDA has eight sections that include reflexes (cough, 

swallow, and dribble/drool), respiration (at rest and in speech), lips (at rest, spread, seal, 

alternate, and in speech), palate (fluids, maintenance, and in speech), laryngeal (time, 

pitch, volume, and in speech), tongue (at rest, protrusion, elevation, lateral, alternate, 

and in speech), intelligibility (words, sentences, and conversation), and influencing 

factors (including hearing, sight, teeth, language, mood, posture, rate, and sensation). 

This rating form indicates strengths and weaknesses and allows for a comparison of 

performance across all items. Normative data are reported for adults without dysarthria 

as well as patients with specific dysarthria.  

 

 

Profiling Elements of Prosody in Speech-Communication (PEPS-C) 

 

 Despite the importance of the above procedures, a limitation of the previous 

instruments is that none assess prosodic comprehension. The only available test 

assessing both receptive and expressive prosodic abilities is the PEPS-C (Peppé & 

McCann, 2003) developed in the United Kingdom for native speakers of English with 

more than 4 years old. The PEPS-C tasks are at two levels: form and function. The form 

level assesses auditory discrimination and the voice skills required to perform the tasks, 

whereas the function level evaluates receptive and expressive prosodic skills in four 

domains: (1) turn-end – questions versus statements; (2) affect – liking versus disliking; 

(3) chunking – prosodic phrase boundaries; and (4) focus – accent placement on a 

particular word. In addition it also has the following advantages: (a) transcription skills, 

of both lexical and prosodic elements, are not needed; (b) samples of speech are elicited 

in a homogeneous way across subjects and types of populations; and (c) instructions are 

suitable for individuals who may have low cognitive levels. Therefore, the PEPS-C 

seems a valuable procedure to assess prosody in both clinical and research settings. This 

test has been used in a number of studies investigating prosody in typically and non-

typically developing children (e.g., Foley, Gibbon, & Peppé, 2011; Martínez-Castilla & 

Peppé, 2008; Peppé & McCann, 2003; Peppé, McCann, Gibbon, O’ Hare, & 

Rutherford, 2007; Stojanovik, 2010, 2011; Wells & Peppé, 2003; Wells, Peppé, & 
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Goulandris, 2004).  

 

 Prosodic instruments are important to gain knowledge on the development of 

typical prosodic acquisition in order to develop a comprehensive intervention program. 

Without well-developed measurement tools, clinicians cannot accomplish an assessment 

to determine when goals have been achieved and when new ones should be targeted. 

 

 

 

 
 

1.9- PROSODIC INTERVENTION 
 
 

 

 

 

 The first comprehensive resource for treating both receptive and expressive prosodic 

impairments is the Prosody Treatment Program (Rothstein, 2013). It is based on 

evidence-based strategies for addressing certain aspects of prosody, namely the 

Dynamic Temporal and Tactile Cueing for Speech Motor Learning (Strand, Stoeckel, & 

Baas, 2006), the Melodic Intonation Therapy (Sparks & Holland, 1976), and the Lee 

Silverman Voice Treatment (Ramig, Countryman, Thompson, & Horii, 1995). The 

Prosody Treatment Program is presented in two sections. The preschool section is 

appropriate for working with children ages three–five.  The activities target rhythm, 

pitch, vocal tone, voice manipulation, melodic patterns, whisper voice, and 

inflections. The school age section is appropriate for children between the ages of five 

and 18. It includes the Prosody Screening Test and activities that provide instruction 

and practice for improving prosodic skills in the areas of loudness, pitch, and rhythm. 

 

 In addition, there is software that provides visual models to be matched in 

production activities, as well as visual feedback for correct performance, incorporating 

devices like the IBM SpeechViewer (e.g., Thomas-Stonell, McClean, & Dolman, 1991). 
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Also, the use of robotic toys for providing feedback is being studied (e.g., Kim, 

Newland, Paul, Scassellati, & Diehl, 2008). Music therapy has also been explored for 

addressing prosodic impairments (Lim, 2008; Staum, 1987). 

 

 Hargrove, Anderson, and Jones (2009) conducted a critical review of interventions 

targeting prosody and found that behavioural interventions were effective across a 

variety of disorders. However, these studies were characterized by considerable 

diversity with respect to the age of participants, type of communication disorder, 

treatment procedures, and outcomes. Furthermore, several concerns were raised about 

the rigor of the research that was presented (e.g., limited blinding of data analysers, 

inconsistent presentation of reliability data, no randomization). Future studies should 

increase the design rigor, establish the interaction between treatment procedures and 

types of disorder, and include more participants. Despite some promising beginnings, 

the establishment of effective interventions for prosodic deficits is characterized by few 

empirical studies on prosodic development, assessment methods, and intervention 

procedures.  
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2.1- AUTISM: AN EVOLVING CONCEPT 

 

 

 

 

 

Autism is a neurodevelopmental disorder that affects how people communicate 

with and relate to other people as well as how they make sense of the world around 

them. Throughout the evolving understanding of autism, the disorder has held a 

fascination for those who research it. But where did the term come from, and how has 

knowledge about autism changed? Considerable advances have been made since 1980 

in delineating and understanding the problems of individuals with autism (e.g., Baron-

Cohen, 1988; Baron-Cohen, Leslie, & Frith, 1985; Le Couteur et al., 1989; Lovaas, 

1987; Mundy, Sigman, Ungerer, & Sherman, 1986; Schopler, Reichler, DeVellis, & 

Daly, 1980; Smalley, Asarnow, & Spence, 1988). Definition, prevalence, causes, and 

risk factors have proven to be challenging, and determining the diagnostic criteria has 

been especially difficult.  

 

Leo Kanner (1943) and Hans Asperger (1944) were the first to describe autism. 

Although the term had been mentioned previously in the psychological literature, it has 

used to describe behaviours seen in childhood schizophrenia. According to Kanner, who 

detected 11 cases of autism, the main features of this condition included severe social 

impairment, communication problems, rigidity of thought processes, and ritualistic 

patterns of behaviour. Almost at the same time, Asperger (1944) described a very 

similar group of four children characterized by their odd, naïve, and inappropriate social 

behaviour; long-winded pedantic speech; poor nonverbal communication; narrow 
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interests; poor motor coordination skills; and often average range of cognitive 

functioning. Kanner and Asperger referred to some common characteristics of social 

impairments and communication, but while Kanner described this disorder as a set of 

problems and difficulties, Asperger highlighted certain positive or worthwhile features. 

Many authors indicated that Kanner’s descriptions are associated with classic cases of 

children with autism with cognitive deficits or who are “low functioning,” while 

Asperger’s descriptions are associated with older children with better results on the 

cognitive level and verbal functioning (Klin, McPartland, & Volkmar, 2005). These 

authors are thus the basis of our understanding of autism spectrum disorders (ASD) 

today.  

 

Knowledge of this disorder has grown steadily. Over the years, the diagnostic 

criteria and terminology have been modified. In 1975, autism was first noted in the 9th 

International Classification of Diseases (ICD-9; World Health Organization).  

 

In 1980, the diagnostic category “Pervasive Developmental Disorders” was 

included in the Diagnostic and Statistical Manual of Mental Disorders – III (DSM-III) 

to describe the general category of autism and related conditions (American Psychiatric 

Association). At this point, there was only one autism designation: infantile autism. The 

main impairments were in interpersonal relationships, communication, and bizarre 

responses to the environment, and these had to be observed prior to 30 months of age.  

 

In  1992, the 10th ICD (World Health Organization) classified ASD under the 

disorders of psychological development in the category “Pervasive Developmental 

Disorders,” which include Childhood Autism (F84.0), Atypical Autism (F84.1), Rett’s 

syndrome (F84.2), Other Childhood Disintegrative Disorder (F84.3), Overactive 

Disorder Associated with Mental Retardation and Stereotyped Movements (F84.4), and 

Asperger syndrome (F84.5).  

 

  Childhood Autism (F84.0) is characterized by the presence of abnormal or impaired 

development before the age of three years, by qualitative abnormalities in social 

interaction and communication patterns, and by a set of interests and 
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restricted/repetitive/stereotyped activities. Atypical Autism (F84.1) differs in age of 

onset or in failing to fulfill all three sets of diagnostic criteria. Rett’s syndrome (F84.2) 

is characterized by normal development, with a deceleration of head growth and loss of 

acquired purposeful hand skills. It is associated with communication, language, and 

social interaction dysfunctions, together with poorly coordinated/unstable gait and/or 

trunk movements and severe psychomotor retardation. Other Childhood Disintegrative 

Disorder (F84.3) is characterized by an apparently normal development up to the age of 

at least two years, with a minimum of two clinically significant losses of skills in the 

following areas: expressive or receptive language, play, social skills, or adaptive 

behaviour; bowel or bladder control; or motor skills. Additionally, qualitatively 

abnormal social functioning should manifest in at least two of the following areas: 

abnormalities in reciprocal social interaction; abnormalities in communication; 

restricted, repetitive, and stereotyped patterns of behaviour; and a general loss of 

interest in objects and in the environment. The diagnosis of Overactive Disorder 

Associated with Mental Retardation and Stereotyped Movements (F84.4) depends on 

the combination of developmentally inappropriate and severe overactivity, motor 

stereotypies, and moderate to severe intellectual disability. Asperger Syndrome (F84.5) 

is a childhood disorder similar to autistic disorder, but there are no clinically significant 

delays in language or cognitive development. 

 

In 1994, several subtypes and a category of pervasive developmental disorders 

were also added to DSM-IV (American Psychiatric Association): Autistic Disorder, Rett 

Syndrome, Childhood Disintegrative Disorder, Asperger Syndrome, and Pervasive 

Developmental Disorder Not Otherwise Specified (PDD-NOS). DSM-IV, revised in 

2000, laid out six domains that define autistic disorder within a triad of impairments 

(i.e., difficulties with social communication, social interaction, and social imagination) 

that all autistic features could occur in widely varying degrees of severity and in many 

different manifestations (Wing & Gould, 1979). Another significant change was the 

inclusion of Asperger syndrome as a separate entry. Asperger’s was considered to be 

related but separate, marked by restricted patterns of behaviour, interests, and activities 

and impaired social functioning. However, one criterion specifies no clinically 

significant delay in language, cognitive development, self-help skills, or adaptive 
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behaviour. The following is the list of criteria from the DSM-IV-TR for Autistic 

Disorder and Asperger Syndrome. 

 

Autistic Disorder 
 

(I) A total of six (or more) items from (A), (B), and (C), with at least two from (A), and one 

each from (B) and (C):  

(A) Qualitative impairment in social interaction, as manifested by at least two of the following: 

1. Marked impairments in the use of multiple nonverbal behaviours such as eye-to-eye gaze, 

facial expression, body posture, and gestures to regulate social interaction. 

2. Failure to develop peer relationships appropriate to developmental level. 

3. A lack of spontaneous seeking to share enjoyment, interests, or achievements with other 

people, (e.g., by a lack of showing, bringing, or pointing out objects of interest to other 

people). 

4. Lack of social or emotional reciprocity. (In the description, it gives the following as 

examples: not actively participating in simple social play or games, preferring solitary 

activities, or involving others in activities only as tools or “mechanical” aids.) 

(B) Qualitative impairments in communication as manifested by at least one of the following: 

1. Delay in, or total lack of, the development of spoken language (not accompanied by an 

attempt to compensate through alternative modes of communication such as gesture or mime) 

2. In individuals with adequate speech, marked impairment in the ability to initiate or sustain 

a conversation with others. 

3. Stereotyped and repetitive use of language or idiosyncratic language. 

4. Lack of varied, spontaneous make-believe play or social imitative play appropriate to 

developmental level. 

(C) Restricted repetitive and stereotyped patterns of behaviour, interests, and activities, as 

manifested by at least two of the following: 

1. Encompassing preoccupation with one or more stereotyped and restricted pattern of 

interest that is abnormal either in intensity or focus. 

2. Apparently inflexible adherence to specific, non-functional routines or rituals. 

3. Stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or 

complex whole-body movements). 

4. Persistent preoccupation with parts of objects. 

 

(II) Delays or abnormal functioning in at least one of the following areas, with onset prior to 

age 3 years: 

 (A) Social interaction 

 (B) Language as used in social communication 
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 (C) Symbolic or imaginative play 

 

(III) The disturbance is not better accounted for by Rett Syndrome or Childhood 

Disintegrative Disorder. 

 

Asperger Syndrome 
 

(I) Qualitative impairment in social interaction, as manifested by at least two of the 

following: 

(A) Marked impairments in the use of multiple nonverbal behaviours such as eye-to-eye gaze, 

facial expression, body posture, and gestures to regulate social interaction 

(B) Failure to develop peer relationships appropriate to developmental level 

(C) A lack of spontaneous seeking to share enjoyment, interest, or achievements with other people 

(e.g., by a lack of showing, bringing, or pointing out objects of interest to other people) 

(D) Lack of social or emotional reciprocity 

 

(II) Restricted, repetitive, and stereotyped patterns of behaviour, interests, and activities, as 

manifested by at least one of the following: 

(A) Encompassing preoccupation with one or more stereotyped and restricted patterns of interest 

that are abnormal either in intensity or focus 

(B) Apparently inflexible adherence to specific, non-functional routines or rituals 

(C) Stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or 

complex whole-body movements) 

(D) Persistent preoccupation with parts of objects 

 

(III) The disturbance causes clinically significant impairments in social, occupational, or 

other important areas of functioning. 

 

(IV) There is no clinically significant general delay in language (e.g., single words used by 

age 2 years, communicative phrases used by age 3 years) 

 

(V) There is no clinically significant delay in cognitive development or in the development of 

age-appropriate self help skills, adaptive behaviour (other than in social interaction), and 

curiosity about the environment in childhood. 

 

(VI) Criteria are not met for another specific pervasive developmental disorder or 

schizophrenia. 
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Therefore, ASD is a group of neurodevelopmental disorders that besides sharing 

overlapping diagnostic criteria are characterized by variability in the clinical 

phenotypes. Due to the ambiguity surrounding the boundaries of the various disorders 

comprising ASD, DSM-V (American Psychiatric Association, 2013) merged Asperger 

Syndrome, Childhood Disintegrative Disorder, Autistic Disorder, and PDD-NOS into 

one category. The new criteria combine deficits in social communication and interaction 

into one category, with restricted and repetitive patterns of behaviour, interests, or 

activities combined into another. The guidelines also note that symptoms must appear in 

early childhood and affect everyday functioning. In the DSM-V, in order to be 

diagnosed as autistic, an individual must meet all markers of impairment of social 

interaction and communication, as well as at least two signs of repetitive behaviour. 

Following these new guidelines, an individual who would have previously met the 

criteria for Asperger Syndrome would now be diagnosed with an ASD. Therefore, 

pre/post-DSM-V research studies will not be comparable. The following is the list of 

current criteria from the DSM-V: 

 

Autism Spectrum Disorder 

 
A. Persistent deficits in social communication and social interaction across multiple contexts, 

as manifested by the following, currently or by history (examples are illustrative, not exhaustive; 

see text): 

1) Deficits in social-emotional reciprocity, ranging, for example, from abnormal social approach 

and failure of normal back-and-forth conversation; to reduced sharing of interests, emotions, or 

affect; to failure to initiate or respond to social interactions.  

2) Deficits in nonverbal communicative behaviours used for social interaction, ranging, for 

example, from poorly integrated verbal and nonverbal communication, to abnormalities in eye 

contact and body language or deficits in understanding and use of gestures, to a total lack of facial 

expressions and nonverbal communication.  

3) Deficits in developing, maintaining, and understanding relationships, ranging, for ex- ample, 

from difficulties adjusting behaviour to suit various social contexts, to difficulties in sharing 

imaginative play or in making friends, to absence of interest in peers.  

 

Specify current severity: Severity is based on social communication impairments and restricted, 

repetitive patterns of behaviour. 
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B. Restricted, repetitive patterns of behaviour, interests, or activities, as manifested by at 

least two of the following, currently or by history (examples are illustrative, not exhaustive; see 

text): 

1) Stereotyped or repetitive motor movements, use of objects, or speech (e.g., simple motor 

stereotypies, lining up toys or flipping objects, echolalia, idiosyncratic phrases).  

2) Insistence on sameness, inflexible adherence to routines, or ritualized patterns of verbal or 

nonverbal behaviour (e.g., extreme distress at small changes, difficulties with transitions, rigid 

thinking patterns, greeting rituals, need to take same route or eat same food every day). 

3) Highly restricted, fixated interests that are abnormal in intensity or focus (e.g., strong 

attachment to or preoccupation with unusual objects, excessively circumscribed or perseverative 

interests). 

4) Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of the 

environment (e.g., apparent indifference to pain/temperature, adverse response to specific sounds 

or textures, excessive smelling or touching of objects, visual fascination with lights or movement).  

 

Specify current severity: Severity is based on social communication impairments and restricted, 

repetitive patterns of behaviour. 

 

C. Symptoms must be present in the early developmental period (but may not become fully 

manifest until social demands exceed limited capacities, or may be masked by learned strategies in 

later life). 

 

D. Symptoms cause clinically significant impairment in social, occupational, or other 

important areas of current functioning. 

 

E. These disturbances are not better explained by intellectual disability (intellectual 

developmental disorder) or global developmental delay. Intellectual disability and autism spectrum 

disorder frequently co-occur; to make comorbid diagnoses of autism spectrum disorder and 

intellectual disability, social communication should be below that expected for general 

developmental level. 

 

Note: Individuals with a well-established DSM-IV diagnosis of autistic disorder, Asperger 

syndrome, or pervasive developmental disorder not otherwise specified should be given the diagnosis of 

ASD. Individuals who have marked deficits in social communication, but whose symptoms do not 

otherwise meet criteria for ASD, should be evaluated for social (pragmatic) communication disorder. 
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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 

(e.g., Carpenter, Soorya, & Halpern, 2009). As a consequence, individuals with ASD 

vary greatly in their neuropsychological profile.  

 

 

 

 

 

 

2.2- ETIOLOGY 

 

 

 

 

 

Kanner (1943) suggested that children with autism were born with an innate 

inability to form typical affective contact with people. Later, psychoanalysts suggested 

that autism was a result of an emotionally cold and poor maternal relationship 

(Bettelheim, 1967). This theory prevailed until the late 1960s. However, it is now well 

accepted that ASD has genetic and neurological origins. Still, researchers found no 

causal relationships, and studies have yielded inconsistent results, possibly stemming 

from methodological issues such as small samples, inappropriate or no control groups, 

and inconsistent use of covariates in analyses such as age, gender, and intelligence 

quotient (IQ). 

 

The recurrence risk for ASD after the birth of one child with this disorder is 

between 2.8% and 7%. This rate exceeds the general population risk (Dawson et al., 

2007). Moreover, twin studies have shown a concordance rate of 60% for monozygotic 

twins for strictly defined autism and a heritability estimate greater than .90 (Bailey et 
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al., 1995; Le Couteur et al., 1996). As concordance rates among identical twins fall the 

100%, twin studies also make it clear that ASD is not a purely genetic disorder. There 

can be tremendous phenotypic variability even among monozygotic twins. The search 

for other factors that influence the development and severity of ASD is intense.  

 

It has also been suggested that environmental factors (including vaccination, 

heavy-metal or pesticide exposure, viral agents, and food products) may interact with 

genetic susceptibility to ASD, to cause or to mediate the expression and severity of the 

disorder (Hornig & Lipkin, 2001).  

 

Kanner’s original descriptions (1943) revealed an unusually large head size and 

macrocephaly (head circumference > 97th percentile), and this has been confirmed in 

approximately 14% to 34% of individuals with ASD (e.g., Lainhart et al., 1997). This 

increase is not apparent at birth but is present by the first birthday up to 4 years, 

beginning to regress or stagnate prematurely (Courchesne, Carper, & Akshoomoff, 

2003). It is hypothesized to be due to both overgrowth and the failure of normal pruning 

mechanisms (Piven, Arndt, Bailey, & Andreasen, 1996). However, by young adulthood, 

the brains are no longer enlarged (Courchesne, Campbell, & Solso, 2011; Redcay, & 

Courchesne, 2005).  

 

Excessive neuronal growth has raised neurobiological hypotheses, such as the 

involvement of growth factors, hormones, and neurotransmitters (Sacco et al., 2007). 

Thus, neurotransmitters, neuropeptides, and neurotrophins are potential contributors to 

the etiology of autism. Moreover, the brain growth in ASD seems to be more prominent 

in the frontal lobes and anterior temporal regions (Geschwind, 2009). Changes in the 

hippocampus have also been demonstrated, including a decrease in a specific area 

responsible for memory coherence and facial recognition (Nicolson et al., 2006). 

 

The brains of people with ASD show different patterns of brain activity from 

those of controls. For instance, reduced cerebral blood flow bilaterally in the superior 

temporal gyrus and left frontal cortex at rest (Ohnishi et al., 2000; Zilbovicius et al., 

2000). In one study in which participants had to identify facial expressions of emotion, 
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those with ASD activated the fusiform gyrus, the left amygdala, and the left cerebellum 

significantly less than controls did (Critchley et al., 2000). Two other studies found 

reduced or absent activation of similar brain regions during social reasoning tasks 

(Baron-Cohen et al., 1999; Schultz et al., 2000).  

 

 There is also evidence for a developmental mirror neurons dysfunction in ASD 

(the so-called Dysfunctional Mirror Theory), and for the idea that this dysfunction is 

associated to the social cognition disorder in ASD and represents the neuronal basis of 

the social communication deficits in these conditions (e.g., Zhu, Sun, Zeng, & Sun, 

2011). A growing body of functional magnetic resonance imaging (fMRI) and 

neurophysiological data indicates that mirror neuron system dysfunction is linked to 

impaired social cognitive processes (Oberman & Ramachandran, 2007; Pineda, 2005). 

What distinguishes mirror neurons from other motor neurons is the fact that they fire 

when movements are being made (e.g., reaching for a book) and also when movements 

are being observed (e.g., observing a friend reaching for a book; Gallese, Fadiga, 

Fogassi, & Rizzolatti, 1996). Furthermore, these cells respond to implied actions of the 

movements’ intention, even in the absence of direct visual perception (Umilta et al., 

2001). Therefore, it has been postulated that this would explain some of the most 

striking dysfunctions observed in ASD: the ability to attribute mental states to oneself 

and others and the ability to demonstrate cognitive empathy. Cognitive empathy 

facilitates the development of beneficial relationships through appropriate social 

interaction. Furthermore, it enables learning via imitation rather than via costly trial and 

error.  

 

In addition, several pre- and perinatal risk factors have been shown to increase 

risk for ASD, presumably in genetically vulnerable children. They include advanced 

maternal and paternal age, low birth weight, premature birth, and intrapartum hypoxia 

(Kolevzon, Gross, & Reichenberg, 2007). Furthermore, there are other factors and risk 

markers: 

 

 a) Males are more affected than females, at a ratio of 4.3:1; in cases without 

mental retardation, the ratio is 5.5:1 (Newschaffer et al., 2007); 
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 b) Disorders of the immune system (Ashwood et al., 2008); 

 c) Significant metabolic deficits in methylation capacity and in glutathione-

mediated antioxidant and detoxification capacity (James et al., 2008); 

 d) Levels of hormones during pregnancy (e.g., testosterone; Henningsson et al., 

2009).  

 

The individual risk and to what extent this is caused by genetic factors or shared 

or nonshared environmental factors remains unresolved. In the past decades, 

considerable efforts have been made to understand the neurocognitive atypicalities and 

three main social-cognitive theories of autism had been postulated: Theory of Mind, 

Weak Central Coherence Theory, and Theory of Executive Dysfunction. The Theory of 

Mind claimed that autism is caused primarily by a specific inability to input mental 

states to oneself and to others (Baron-Cohen, Leslie, & Frith, 1985). The theory of 

central coherence postulated that individuals with autism tend to focus on individual 

elements rather than the whole combined with an inability to integrate information into 

context (Frith, 1989). The theory of executive functioning suggested that the symptoms 

are a result of a primary problem in the executive control of action (Hughes & Russel, 

1993; Ozonoff, Rogers, Farnham, & Pennington, 1994; Pennington et al., 1997). 

Currently, there has been a shift from these single-deficit accounts toward those 

adopting multiple deficits because they could provide a more adequate explanation of 

the diverse set of symptoms defining autism. With the failure to discover a single 

cognitive marker for autism, Happé, Ronald, and Plomin (2006) argued that this attempt 

should be abandoned because they are jointly necessary for autism. 

 

 

 

 

 

 

2.3- PREVALENCE 
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Interest in ASD in the past decade has increased following the dramatic increase 

in the prevalence published in the most recent reports. At the time of Kanner’s 

descriptions, autism was considered a rare condition. Over the past 25 years, a more 

comprehensive notion of ASD led to an increase in the number of diagnoses. About 20–

30 in 10,000 individuals worldwide have a diagnosis of ASD (Fombonne, 2009), which 

includes Autism, PDD-NOS, Rett Syndrome, Child Disintegrative Disorder, and 

Asperger Syndrome. The prevalence of ASD in Portugal is about 12.5 per 10,000 

children (Oliveira, 2005). Studies directed at an analysis of the different subtypes of 

ASD reveal that the prevalence of the classical form has also been increasing 

(Geschwind, 2009). Although autistic disorders in children are increasing in prevalence, 

the reasons for that are not clear. Changes in study methodology, an increase of services 

available, and increased awareness could be the cause (Williams, Higgins, & Brayne, 

2006). 

 

 

 

 

 

 

2.4- NEURODEVELOPMENTAL PROFILE 

 

 

 

 

 

Research at the neuropsychological level of analysis has been very active, perhaps 

because the profile of strengths and weaknesses in individuals with ASD is interesting 

and unusual. Individuals with this type of disorder are characterized by specific areas of 

expertise contrasted with areas of marked difficulty (Wing, 2006). As detailed below, 



Chapter 2. Autism Spectrum Disorders 

!
!

73 

several studies have confirmed the atypical profile of neuropsychological function in 

ASD. 

 

 

 

2.4.1- GENERAL INTELLECTUAL FUNCTION 

 

 

 

 An epidemiological study of a preschool-age sample found that 31% with autism 

and 94% with other ASD (such as Asperger Syndrome or PDD-NOS) demonstrated IQ 

scores above the mental retardation range (IQ < 35; Chakrabarti & Fombonne, 2001), 

suggesting that the higher-functioning forms of ASD may in fact now be more common. 

 

 People with ASD show a general pattern of strengths and weaknesses that 

contributes to a characteristic profile on intellectual testing. They perform least well on 

intellectual tasks that require language, abstract reasoning, integration, and sequencing, 

and best on tasks that require visual–spatial processing, attention to detail, and rote 

memory abilities. On standard intelligence tests, such as the Wechsler scales, most 

studies report higher performance than verbal IQ, with substantial variability among 

subtests. Block design, object assembly, and digit span subtests are often the highest in 

a profile, while comprehension is often the lowest (Dennis et al., 1999; Goldstein, 

Beers, Siegel, & Minshew, 2001; Lincoln, Allen, & Kilman, 1995).  

 

 

 

2.4.2- NONVERBAL SKILLS 

 

 

 

 Individuals with ASD often perform as well as typically developing peers on tasks 

that require visual–spatial processing and attention to visual detail (e.g., Caron, 
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Mottron, Rainville, & Chouinard, 2004; Green, Fein, Joy, & Waterhouse, 1995). The 

processing of people with ASD appears to be very detail-focused, and therefore they 

will perform poorly on tasks that require integration of constituent parts into coherent 

wholes, but perform normally (or even at a superior level) on tasks that require a focus 

on detail-oriented or local processing.  

 

 

 

2.4.3- ATTENTION 

 

 

 

 Many investigations have documented attentional abnormalities in individuals 

with ASD (for a review, see Allen & Courchesne, 2001), but the deficits are variable 

across different components of attention. Deficits relative to typically developing peers 

have been found in the shifting of attention between activities. For instance, in one 

study, adults with autism performed as well as typically developed peers on a task that 

required no shifting of attention, but performance was below when rapid alternation of 

attention between auditory and visual channels was required (Courchesne et al., 1994). 

In contrast, a number of studies have suggested that the ability to sustain attention is a 

relatively spared ability in ASD, with normal function on continuous performance tests 

found in several investigations (Garretson, Fein, & Waterhouse, 1990; Goldstein, 

Johnson, & Minshew, 2001; Noterdaeme, Amorosa, Mildenberger, Sitter, & Minow, 

2001). This profile of attentional strengths and weaknesses distinguishes children with 

ASD from those with Attention Deficit Hyperactivity Disorder (ADHD). Whereas 

children with ADHD have less difficulty with disengaging and shifting attention 

(Swanson et al., 1991), they demonstrate severe impairment in sustaining attention and 

controlling impulses. 

 

 

 

2.4.4- MEMORY 
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 Kanner (1943) commented upon the extraordinary memories of the children he 

was studying, particularly their ability to recite long lists of items or facts. Experimental 

investigations have confirmed this observation (e.g., Hermelin & Frith; 1971; Prior & 

Chen, 1976). However, some specificity in memory profile was found. 

 

 Individuals with autism did appear to have no advantage making use of meanings 

in recall compared to peers with mental retardation or typical development (e.g., 

Hermelin & Frith, 1971; Hermelin & O’Connor, 1967; Tager-Flusberg, 1991).  

  

 Deficits in working memory (i.e., ability to maintain information in an activated, 

online state to guide cognitive processing) have been found in autism, but not in 

measures of short- and long-term recognition memory, cued recall, or new learning 

ability (Baddeley, 1986; Bennetto, Pennington, & Rogers, 1996). Later studies have 

been less consistent. For instance, a group with both autism and mental retardation did 

not differ from matched controls in three measures of verbal working memory (Russell, 

Jarrold, & Henry, 1996). In another study, no group differences were found in a higher-

functioning sample, relative to matched comparison groups with Tourette syndrome and 

typical development, on three tasks of working memory (Ozonoff & Strayer, 2001). 

  

 Research suggested that ASD is not a primary disorder of long-term memory, but 

the difficulty appears to occur at the stage of encoding and organizing material. It is the 

overlay or additional requirement of higher-order processing that makes certain memory 

tasks difficult for people with autism. However, it is not helpful to consider findings on 

memory without distinguishing between individuals with different language and 

intellectual profiles, and it is unhelpful to continue to research only memory abilities. 

 

 

 

2.4.5- EXECUTIVE FUNCTION 



Chapter 2. Autism Spectrum Disorders 

!

76 

 

 

 

 Investigating aspects of executive function (e.g., organization, planning, 

inhibition, and working memory) has been another active area of research in ASD. 

Specifically, studies have indicated that children with ASD struggle with tasks requiring 

working memory, inhibition, and set-shifting abilities (e.g., Hughes, Russell, & 

Robbins, 1994; Ozonoff & Jensen, 1999; Ozonoff & McEvoy, 1994; Ozonoff, 

Pennington, & Rogers, 1991; Ozonoff, South, & Provencal, 2005). The dysfunction 

most often found is perseveration of behaviour—that is, continuing to perform actions 

that are no longer appropriate or relevant, given the context (e.g., Prior & Hoffmann, 

1990; Rumsey & Hamburger, 1988).  

 

 The performance on executive function tasks appears to vary according to the age 

of the group. While younger children did not exhibit impairments, older children and 

adults with ASD scored worse than their peers (Dawson, Meltzoff, Osterling, & 

Rinadaldi, 1998; McEvoy, Rogers, & Pennington, 1993; Pennington & Ozonoff, 1996; 

Yerys, Hepburn, Pennington, & Rogers, 2007). This suggests that this can be a 

secondary deficit associated with ASD that manifests as the children develop. 

 

 These deficits have been presented as a potential explanation for many features of 

the disorder. Still, it is apparent that executive function deficits are not specific to ASD 

because they are found in many other disorders, including ADHD (Shallice et al., 2002), 

obsessive–compulsive disorder (Spitznagel & Suhr, 2002), and schizophrenia (Bustini 

et al., 1999).  

 

 

 

2.4.6- SOCIAL COGNITION 
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 Neuropsychological research regarding social cognition in ASD has focused on 

atypical social perception. Especially, problems in perceiving faces and emotions have 

been documented in several studies. Eye-tracking and behavioural studies have 

demonstrated that individuals with autism use an atypical approach to view faces with 

an unusual focus on areas of the face instead of the normal focus on the eyes (Joseph & 

Tanaka, 2003; Klin, Jones, Schultz, Volkmar, & Cohen, 2002; Pelphry et al., 2002). 

Other studies showed no difference in event-related potential (ERP) response to the 

familiar versus unfamiliar face in ASD children, a difference visible in typically 

developing peers (Dawson et al., 2002). Another important study found that people with 

ASD did not activate typical face-processing structures, such as the fusiform gyrus, but 

use the inferior temporal gyrus, the part of the brain that normally makes sense of 

objects, when they look at faces (Schultz et al., 2000). These studies suggest that people 

with ASD figure someone’s eyes or face in a different way. 

 

 Another aspect of social cognition in autism that has received a great deal of 

research attention is the theory-of-mind hypothesis. In fact, early studies demonstrated 

that children with autism have specific difficulties in understanding states of mind like 

false belief, ignorance, and second-order belief (beliefs about beliefs) in other people 

(Baron-Cohen, Leslie, & Frith, 1985).  

 

 Many studies have also demonstrated a paucity of joint attention behaviours in 

young children with autism (Baron-Cohen, 1989; Mundy & Sigman, 1989), and some 

researchers have postulated that this is the one of the early signs exhibited by children 

with autism (Baron-Cohen, 1991; Mundy, Sigman, & Kasari, 1993). 

 

 Other studies have documented imitation deficits in young children with autism 

(e.g., Jones & Prior, 1985; Rogers, Hepburn, Stackhouse, & Wehner, 2003) and even in 

older higher-functioning individuals with ASD (Rogers, Bennetto, McEvoy, & 

Pennington, 1996).  

 

 Although most previous research on social perception in autism has dealt with 

visual stimuli, theory of mind, joint attention, and imitation, the human voice also 
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contributes to the processing of social and emotional information. More work 

examining the developmental profile and relationships among joint attention, imitation, 

other early social processes, and theory of mind is needed. 

 

 

 

2.4.7- LANGUAGE  

 

Language and communication difficulties belong to the three categories of 

constraints experienced by individuals with ASD called the so-called triad of limitations 

(Wing & Gould, 1979). Nearly 80% of primary complaints of parents of children with 

ASD are related to inadequate language development (Tuchman, Rapin, & Shinnar, 

1991). This highlights the impact of changes in these language skills in this population. 

 

Research in this field has been exhaustive, yet many questions remain 

unanswered. Individuals diagnosed with ASD may have different profiles related to 

language skills, from no language, to functional language, and to verbal fluency. Some 

sort of language deficit affects the majority of the autistic population, involving 

pragmatics (e.g., Aarons & Gittens, 1999; Adams, 2002; Landa, 2000; Tager-Flusberg, 

2004), lexicon (e.g., Gastgeb, Strauss, & Minshew, 2006; Kelley, Paul, Fein, & Naigles, 

2006; Lord, Risi, & Pickles, 2004; Tek, Jaffery, Fein, & Naigles, 2008), syntax (e.g., 

Eigsti, Bennetto, & Dadlani, 2007; Park, Yelland, Taffe, & Gray; 2012; Tager-Flusberg, 

2000; Tager-Flusberg & Joseph, 2005), morphology (e.g., Bartolucci, Pierce, & 

Streiner, 1980; Tager-Flusberg, 2004), phonology, and/or phonetics (e.g., Baron-Cohen, 

1995; Rapin, Dunn, Allen, Stevens, & Fein, 2009). Furthermore, even the most fluent 

individuals experience difficulties with social and communicative aspects of language 

or using language appropriate to different contexts (Tager-Flusberg, 2001).  

 

The language profiles vary not only among individuals (inter-individual 

differences) but also along the development of the subject (intra-individual differences). 

Understanding these language profiles is crucial in the differentiation among people 

with autism. For instance, the distinction between high-functioning and low-functioning 



Chapter 2. Autism Spectrum Disorders 

!
!

79 

autism underlies the fluency and flexibility of expressive language (Lord & Venter, 

1992). Language ability is also highly predictive of general prognosis of a child with 

ASD (Kjelgaard & Tager-Flusberg, 2001). Therefore, research must attempt to 

understand the various language profiles in people with ASD, as well as comprehend 

how these features impact children’s development.  

 

 

 

2.4.8- PROSODY 

 

 

 

Language is usually studied in terms of words and sentences, which are crucial for 

conveying ideas, beliefs, and instructions to others; however, another aspect is equally 

important: prosody. It has been found that very young children with ASD are less 

responsive to the sound of their mother’s voice (Tager-Flusberg, Paul, & Lord, 2005), 

which puts successful language acquisition at risk. It therefore appears that receptive 

prosody may be at the core of the language and communication difficulties. Thus, an 

investigation into the ability of children with ASD to perceive prosody is warranted. 

 

Moreover, a substantial number of studies agree on the existence of prosodic 

problems as a central feature of ASD (e.g., Baltaxe, Simmons, & Zee, 1984; Bonneh, 

Levanon, Dean-Pardo, Lossos, & Adini, 2011; Diehl, Watson, Bennetto, McDonough, 

& Gunlogson, 2009; Green and Tobin, 2009; McCann & Peppé, 2003; Nadig & Shaw, 

2012; Paul et al., 2005; Paul, Orlovski, Marcinko, & Volkmar, 2009; Sharda et al., 

2010; Shriberg et al., 2001). In fact, it appeared among the clinical features in the 

original descriptions (Kanner, 1943; Asperger, 1944), and the current diagnostic tools of 

autism (the Autism Diagnostic Interview-Revised, ADI-R; Lord, Rutter, & Le Couteur, 

1994; and the Autism Diagnostic Observation Schedule, ADOS; Lord et al., 1989) still 

include atypical expressive prosody as a feature of the disorder.  

 

Prosodic impairments in ASD have been examined from the viewpoints of 
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production and perception. Productive difficulties have been uncovered in rhythm, rate 

of speech, and intonation patterns (e.g., McCann & Peppé, 2003; Paul, Augustyn, Klin, 

& Volkmark, 2005; Shriberg et al., 2001) as well as in the use of prosody to convey 

phrase-level stress (McCann, Peppé, Gibbon, O’Hare, & Rutherford, 2007). However, 

several findings are contradictory. Monotone intonation has been reported, but so has 

exaggerated intonation (Baltaxe & Simmons, 1985; Bonneh et al., 2011; DePape, Chen, 

Hall, & Trainor, 2012; Kanner, 1943; Sharda et al., 2010). Slow syllabic speech, but 

also fast articulatory rate, have been reported as well (Baron-Cohen & Staunton, 1994; 

for a review, see McCann & Peppé, 2003). Recently, Nadig and Shaw (2012) observed 

increased pitch range during conversation and structured communication in children 

with HFA. This led them to suggest that, contrary to the widespread stereotype of flat 

intonation, exaggerated intonation is a prosodic landmark of autism in children. 

Furthermore, it is also true that many individuals with ASD (especially children with 

Asperger syndrome) score very well on prosodic tasks, such as the production of 

grammatical stress (Paul et al., 2005; Peppé, Cleland, Gibbon, O’Hare, & Mastínez-

Castilla, 2011). Yet no convincing explanation has been provided in the literature for 

these discrepant findings, but it is known that these speech characteristics are 

contributors to others’ impressions, and even small perceptually noticeable prosodic 

characteristics can lead to negative impressions (Paul et al., 2005; Shriberg et al., 2001). 

 

From the viewpoint of perception/comprehension, children with ASD were shown 

to recall stressed words better than unstressed ones (Fine, Bartolucci, Ginsberg, & 

Szatmari, 1991), to discriminate word pairs differing in first- vs. last-syllable stress 

patterns (Grossman, Bemis, Plesa-Skwerer, & Tager-Flusberg, 2010), and to distinguish 

sentence types such as statements vs. questions (Paul et al., 2005; Peppé et al., 2007; 

Peppé et al., 2011). However, impairments have also been found. Paul et al. (2005) 

reported significant deficits in the perception of emphatic stress. Peppé et al. (2007) 

found delays or impairments such as the tendency to perceive pairs of the same auditory 

stimuli as prosodically different. As these impairments in prosodic 

perception/comprehension may have an impact on production, and to better understand 

how individuals with ASD process prosody and what their sociocommunicative 

difficulties are, a combined viewpoint of production and perception might be 
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advantageous. Future studies should follow this approach. 

 

There are several different ways of categorizing prosodic disorders (Peppé, 2009), 

but for the study of prosodic impairment, they broadly fall into two categories: disorders 

of form and disorders of function. Disorders of form involve speech that sounds unusual 

but can convey communicative functions (i.e., problems with the acoustic features of 

the prosody, such as pitch, duration, or amplitude). Disorders of function result in 

speech that is unable to convey important communicative distinctions using prosody 

alone (e.g., to produce a question or a statement). Some studies showed prosody in 

autism as a deficit at the form level, including problems with the perception of the 

auditory-perceptual characteristics of prosody (Peppé et al., 2007). However, this 

appears to be inconsistent with other studies that have shown a superior performance on 

the perceptual processing of intact speech stimuli (e.g., Jarvinen-Pasley, Peppé, King-

Smith, & Heaton, 2008). Other studies showed prosody in ASD also as a deficit at the 

function level, because children with autism tend to judge questions as statements and 

produce questioning intonation when a statement was required, as well as tend to show 

problems with affective tasks and with the interpretation and production of contrastive 

stress (Peppé et al., 2007). These results seem inconsistent with the unimpaired 

performance in function-level tasks assessing the understanding of questions and 

statements reported by Paul et al. (2005). This disagreement raises critical questions 

about the acquisition of prosody and also about the application of prosodic forms to 

purposes of functional communication. This variation might be explained not only by 

the heterogeneity of symptoms in ASD (Rice, Warren, & Betz, 2005; Shriberg et al., 

2001) but also by methodological problems related to the assessment of prosody, poor 

diagnostic data, small sample sizes, and lack of appropriate comparison groups (see, 

e.g., Diehl et al., 2009; McCann & Peppé, 2003). As it has been suggested that 

impairment in prosody might be a hallmark of diagnosis of ASD (Diehl & Berkovits, 

2010), there is a current need for research in the field of prosody in ASD. 
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3.1- INTRODUCTION 

 

 

 

 

 

As we have seen in Chapter 1, the Profiling Elements of Prosody in Speech-

Communication (PEPS-C; Peppé & McCann, 2003) is a test that assesses both receptive 

and expressive prosodic abilities and it has several advantages. This procedure has two 

levels: form and function. The form level assesses auditory discrimination and the voice 

skills required to perform the tasks, whereas the function level evaluates receptive and 

expressive prosodic skills in four communicative functions: questions versus 

statements, liking versus disliking, prosodic phrase boundaries, and focus. It was 

developed in UK for children older than 4 years old, and it is now available in English 

(several regional accents, such as North American, Australian, southern British, and 

Edinburgh Scottish) and other languages (French, Spanish, Dutch, and Norwegian).  

 

Since there was no formal procedure for assessing European Portuguese (EP) 

prosody, a new version of this test was developed for Portuguese speakers. A complete 

description of the EP version and its adaptation process can be found in the present 

chapter. We begin with the description of the original version as well as the 

modifications in the EP version, followed by four empirical studies. In the first study, a 

perceptual and acoustic characterization is provided on the expression of liking and 

disliking providing a description to develop the affect subtest of the PEPS-C. In two 

separate studies, we give special attention to the adaptation of the other auditory and 

visual stimuli of the test. Finally, in order to verify the adequacy of this procedure, we 

conduct a pilot study with typically developing individuals. 
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3.2- PEPS-C: ORIGINAL VERSION AND ADAPTATIONS FOR THE 

PORTUGUESE VERSION 

 

 

 

 

 

PEPS-C has six subtests with a preliminary vocabulary check to confirm that the 

terms applied to items in the test are familiar to the participant. In addition, the 

Portuguese version includes also a routine to check the understanding of facial 

expressions, in order to avoid bias on the performance in the Affect subtest by the non-

typically developing children. Each subtest has two tasks: receptive and expressive. 

Each task begins with two examples and two training items, followed by 16 

experimental items. The receptive tasks present binary choices with low working 

memory requirements, resulting in two possible responses, whereas the expressive tasks 

require the production of speech with more response possibilities. All the stimuli were 

selected on the basis of appropriateness of cultural meaning, a high degree of 

familiarity, and ease of pronunciation. The EP version of PEPS-C generally follows the 

structure of the original battery, since all the communicative functions evaluated are 

characteristic of both languages; and for cross-linguistic comparisons it is essential to 

build similar versions. However, this adaptation process also included some 

modifications in order to address different uses of prosody in EP. The following is a 

short description of the adaptation process including the modifications. More systematic 

information about the original and the Portuguese version of PEPS-C can be found in 

the Appendix 1, and the Portuguese manual can be found in the Appendix 3.  
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Form level prosody skills are assessed in four tasks:  

- Short-Item, receptive and expressive tasks:  

 Aim:  assess the ability to perceive and imitate intonation differences 

in items with one, two, or three syllables (e.g., [PÊRA - PEAR]). 

 Tasks: the receptive task consists of same/different trials, in which 

two sounds are presented, and the participant indicates whether the 

sounds are the same or different by clicking on either a symbol for 

‘same’ (two red circles) or one for ‘different’ (red circle and green 

square). The expressive tasks require imitation of the types of 

intonation variation.  

 Stimuli selection: stimuli were selected from the Turn-End and 

Affect subtests. In the EP version, in order to replace the laryngeal 

recordings (i.e., signal made by recording sounds from the larynx 

only, having no lexical information) of the original version, items 

underwent low-pass filtering (upper limit 500Hz) using PRAAT 

software (Boersma & Weenink, 2011). 

  

- Long-Item, receptive and expressive tasks: 

 Aim: assess the ability to perceive and imitate prosodic differences in 

items with six or seven syllables (e.g., [PORTA, CHAVES, E LEITE -  

DOOR, KEYS, AND MILK] vs. [PORTA-CHAVES, E LEITE -  

DOOR, KEYS, AND MILK]). 

 Tasks: as for short items.  

 Stimuli selection: stimuli were selected from the Chunking and 

Focus subtests and low-pass filtered as for the short items.  

  

Functional level assesses four communicative functions of prosody: grammatical, 

pragmatic, affective, and interactional. The grammatical function is associated with the 

suprasegmental clues that distinguish syntactic structures (e.g., chunking of utterances 

marked by prosodic features, such as pauses). The pragmatic function relates to 

information that accompanies syntax and expresses speakers’ intentions (e.g., accent 
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suggesting the focus of attention). The affective function is linked to the expression of 

feelings or emotions (e.g., high and longer intonation may suggest a positive affect; 

Banse & Scherer, 1996). Finally, the interactional function is connected to turn-taking 

in a dialogue (e.g., intonation at the end of an utterance can determine the kind of 

sentence and consequently the response required; Martínez-Castilla & Peppé, 2008). 

These functions are encapsulated in eight subtests (each one with receptive and 

expressive tasks): 

 

1) Turn-end, receptive and expressive:  

a. Aim: assess the ability to understand and produce intonation 

indicating statements and questions. 

b. Tasks: in the receptive task, a statement or question pattern is 

presented, and the participant identifies the pattern selecting one of 

two pictures (i.e., the participant chooses the picture of a child 

offering a food item when hearing a question; or the image of a child 

reading when hearing a statement). In the expressive task, one 

picture, of food offered or read out, appears on the screen, and the 

participant says the item with suitable intonation (i.e., statement or 

question pattern). 

c. Stimuli selection: to select high-frequency stimuli with an acquisition 

age equal to or less than five, we used the lexical databases PORLEX 

(Gomes & Castro, 2003) and CORLEX (Nascimento, Casteleiro, 

Marques, Barreto, & Amaro, n.d.), as well as a study of the age-of-

acquisition of Portuguese words (Cameirão & Vicente, 2010). The 

selected stimuli are easy to represent visually, have one to three 

syllables, and are within the semantic field of food. In EP, as in 

English, marking questioning is expressed by rising intonation, while 

affirmation is marked by a falling intonation, both at the end of 

utterances (e.g., Cruz & Frota, 2011; Frota, 2002). 

 

2) Affect, receptive and expressive:  

a. Aim: assess the prosodic function of conveying liking and disliking 
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through intonation. 

b. Tasks: in the receptive task, a sound stimulus with a liking or a 

disliking intonation is presented simultaneously with the stimulus’ 

picture. Then two images appear, a happy and a sad face, and the 

participant have to select the image corresponding to the intonation 

pattern heard (smiley face for liking intonation or sad face for 

disliking intonation). In the expressive task, the participant is asked 

to produce liking or disliking intonation, and to show what they want 

to convey with the intonation pattern pointing to sad or happy faces. 

c. Stimuli selection: to select high-frequency stimuli with an age-of-

acquisition equal to or less than five, we used the lexical databases 

PORLEX (Gomes & Castro, 2003) and CORLEX (Nascimento et al., 

n.d.), as well as a study about acquisition age of Portuguese words 

(Cameirão & Vicente, 2010). The selected stimuli are easy to 

represent visually, with one to three syllables, and within the 

category of food. Also, for these stimuli’s selection, a study was 

performed in order to analyse the patterns of intonation used to 

express liking and disliking in EP, since little is known about this 

characterization  (see Chapter 3, pp. 97-109). The results showed 

that, as in English, in EP liking has a similar pattern in these two 

languages expressed by rise-fall pitch movements. However, for 

disliking expression in EP, results showed a more flat melodic 

pattern expression with a fall for the stressed syllable contour. 

 

3) Chunking, receptive and expressive:  

a. Aim: delimitation of discourse into linguistic chunks, a process that 

mostly reflects syntactic divisions. 

b. Task: this subtest has two types of stimuli differing in the number of 

small intonational phrases (Wells, Peppé, & Goulandris, 2004). The 

first type of stimuli is related to the distinction between simple words 

and compound words. For example, as the difference between 

[PORTA-CHAVES] and [PORTA, CHAVES]. The second type of 
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stimuli use sentences with adjectives differentiated by prosodic 

chunking, namely, the difference between pairs of socks with one or 

two colours. For instance, the phrase [PRETAS&VERDES E 

BRANCAS - BLACK&GREEN AND WHITE] (with an internal 

boundary after [VERDES - GREEN] but not after [PRETAS - 

BLACK] corresponds to a pair of socks with two colours, [PRETAS 

E VERDES - PINK AND GREEN], and another pair of socks totally 

[BRANCO - WHITE]; whereas [PRETAS, VERDES E BRANCAS – 

BLACK, GREEN AND WHITE] (with an internal boundary after 

[PRETAS - BLACK] corresponds to a pair of socks totally [PRETO - 

BLACK], and another pair of socks with two colours, [VERDES E 

BRANCAS - GREEN AND WHITE]. In the receptive task, the 

participant hears an auditory stimulus and has to select the correct 

picture from two choices. In the expressive task, the participant sees 

one picture and has to produce the sentence that prosodically 

represents the visual. 

c. Stimuli selection: similar to the original version, we selected stimuli 

familiar to young children, used in combinations of three to six 

words. However, the Portuguese version differs in some aspects from 

the original version. The original stimuli concerning coloured socks 

used the colours [PINK], [GREEN], [BLACK], and [RED]. In the 

Portuguese version, [RED] was excluded since this is a long word 

([VERMELHO]), and replaced with the colour [AZUL - BLUE]: 

shorter, easily distinguished from the other colours, and easy to 

pronounce in EP. Apart from this change, sock items were translated 

directly. This was not possible for the distinctions between simple 

and compound nouns: unlike English, the majority of compound 

words in Portuguese are formed using the particle "de". For example, 

the word ‘chocolate-cake’ in Portuguese is “bolo de chocolate”. 

However, some examples where prosody has a similar demarcative 

function were found in semantic categories other than food. We 

excluded all words not relating to concrete objects, leaving the 
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following: [COUVE-FLOR - CAULIFLOWER], [BOLO-REI - A 

SPECIAL PORTUGUESE CAKE], [SACO-CAMA - SLEEPING 

BAG] -  [PEIXE-ESPADA - SWORDFISH], and [PORTA-CHAVES - 

KEY HOLDER]. The chunking function is expressed through the 

same prosodic correlates in both English and EP (e.g., pause after the 

utterance, lengthening of the final syllable, and intonation; Falé, 

2005). 

 

5) Focus, receptive and expressive: 

a. Aim: emphasis on important information through prosody, because 

stress placement is usually placed on key information. 

b. Task: in the receptive task, two different colours appear on the 

screen. Then, the participant hears a sentence that varies in stress 

placement (e.g., [AZUIS & PRETAS - BLUE & BLACK] with the 

word [AZUIS - BLUE] stressed), and the following instruction is 

given; “Earlier on today, the person on the computer bought some 

socks. But when she got home, she realised she had forgotten to buy 

one colour. The task is to point to the colour that contrast and focus 

attention, i.e., the colour that the person has forgotten to buy. In the 

expressive task, there is a football game between cows and sheep. 

The participant hears a sentence, and sees a picture that does not 

represent the sentence. The task is to correct the sentence 

emphasising the error. Changes were performed in the expressive 

task instructions. Specifically, we chose to remove the “NO” of the 

participant’s answer (i.e., [NÃO, A VACA VERDE TEM A BOLA - 

NO, THE GREEN COW HAS THE BALL] to [A VACA VERDE 

TEM A BOLA - THE GREEN COW HAS THE BALL]), because the 

initial “NO” often removes the focus from the rest of the sentence. 

For example, if the participant hears [A OVELHA VERDE TEM A 

BOLA - THE GREEN SHEEP HAS THE BALL], and is seeing a 

green cow with the ball, the task is to correct the error saying [A 

VACA VERDE TEM A BOLA - THE GREEN COW HAS THE 
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BALL] emphasising the word [VACA - COW]. Also, if the 

participant has difficulties with the whole sentence, the sentence  [A 

VACA VERDE - THE GREEN COW] was considered a correct 

answer. As Martínez-Castilla and Peppé (2008) showed some 

problems in the similar Spanish version (i.e., even adult participants 

did not show mastery of this function), we tested this version in a 

sample of 10 adult Portuguese speakers and the results showed no 

difficulties in carrying out the task. 

c. Stimuli selection:  The stimuli are a direct translation into EP. As in 

English, narrow focus in EP is expressed by means of prominence 

and intonation (e.g., Frota, 2000); 
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STUDY 1 

Perceptual and Acoustic Characterization of Liking and Disliking in European 

Portuguese1 

 

  

                                                
1 Filipe, M. G., Branco, P., Frota, S., Castro, S. L., & Vicente, S. G. (accepted). Affective prosody in 
European Portuguese: perceptual and acoustic characterization of one-word utterances. Speech  
Communication.  
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INTRODUCTION 

 

 

 

 

 

 

As noted, PEPS-C test has a particular subtest to evaluate the affective prosody 

(the Affect subtest) that assesses the participant’s ability to understand and produce 

pleasure (liking) or displeasure (disliking). Although the emotional cues regarding 

liking and disliking sentences are well documented for English speech, no studies were 

performed for European Portuguese (EP). Therefore, in the present chapter we intended 

to provide this characterization through acoustic and perceptual measurements. 

 

We used acoustic measurements because specific vocal profiles are associated 

with particular emotions. Juslin and Laukka (2003), among others (e.g., Banse & 

Scherer, 1996; Hammerschmidt & Jürgens, 2007; Juslin & Laukka, 2001; Paulmann, 

Pell, & Kotz, 2008; Scherer, Banse, Wallbott, & Goldbeck, 1991), have demonstrated 

that there are specific acoustic profiles associated with the vocal expression of 

emotions. For instance, happiness is characterized by a fast speech rate, medium-high 

voice intensity, medium high-frequency energy, high fundamental frequency (f0), rising 

f0, highly variable f0, fast voice onsets, and little microstructural regularity. In contrast, 

sadness is characterized by a slow speech rate, low voice intensity, little sound 

variability, little high-frequency energy, low f0, little f0 variability, falling f0 contour, 

slow voice onsets/attacks, and microstructural irregularity. In fact, acoustic variables 

including speech rate, voice intensity, voice quality, and f0 (mean, maximum, 
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minimum, and deviation can be powerful tools for categorizing emotions (Juslin & 

Madison, 1999). Indeed, acoustic tools (i.e., discriminant acoustic vocal features) have 

been proven to be efficient in profiling emotions and assisting emotional recognition, 

thus leading to several advances in psycholinguistic research in the field.  

 

In addition, we used perceptual measurements due to research has also 

demonstrated that perceptual ratings seem to detect emotion in voice with great 

accuracy (Juslin & Laukka, 2003; Pell, Paulmann, Dara, Alasseri, & Kotz, 2009; 

Scherer, 2003; Scherer, Johnstone, & Klasmeyer, 2003; Sobin & Alpert, 1999). 

However, not all emotions seem to be decoded equally well. For example, Banse and 

Scherer (1996) found that anger and sadness were decoded more reliably than joy and 

fear.  

 

 The present study was designed to address the following issues: Are liking and 

disliking perceptually recognized in EP on the basis of their prosody? Which intonation 

features are involved in the expression of liking and disliking? Do cross-language 

comparisons show some degree of language specificity? The present data is published 

in the journal Speech Communication.  

 

 

 

METHOD 

 

 

PARTICIPANTS 

 

The production data were recorded by six EP speakers (from Porto region; three 

females and three males) between 22 and 47 years (M = 31.83, SD = 10.22). These 

speakers were all untrained, neither of these had any specific vocal training. Another 30 

undergraduate students (24 females and 6 males) studying psychology at the University 

of Porto, with a mean age of 19.3 years (SD = 0.95) participated in the perceptual 
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experiment. All were native speakers of EP with no hearing difficulties or speech 

disorders.  

 

 

MATERIALS 

 

Six one-word utterances for training plus 22 one-word utterances for the acoustic 

and perceptual test were selected taking into account criteria for high frequency and age 

of acquisition equal or inferior to 5 years (Cameirão & Vicente, 2010; Gomes & 

Castro, 2003; see the complete list in the Appendix 2). The words consisted of food-

related items (e.g., laranja; orange) with different lengths in number of syllables (from 1 

to 3): in the training, 2 words for each word length; in the experiment, 1 monosyllables, 

11 disyllables, and 10 three syllables. Most words had penultimate stress, reflecting the 

most common stress pattern in the language.  

 

The 28 items were recorded by the six speakers. Six separate recording sessions 

of about one hour each were conducted, one for each speaker. All speakers were asked 

to produce the items with two different affective patterns: liking and disliking. The 

general instructions were: “Say the name of the food item as if you like it” or “Say the 

name of the food item as if you don’t like it.” Regarding to naturalness and spontaneity 

of the utterances, the authors provided feedback to the speakers during the recording 

sessions. Stimuli were recorded with a high-quality microphone in a soundproof room 

using the speech station of the Speech Laboratory at the University of Porto. The 

software used was Pro Tools LE version 5.1.1 with a 48-kHz sampling rate and 16-bit 

resolution.  

 

Post-processing of the data included the slicing recording sessions into individual 

sound files containing one-word utterances and the homogenization of start and end 

pauses, all set to 100 ms silences. A total of 12 training items (6 liking + 6 disliking), 

two from each speaker, were randomly selected, and then 264 experimental items (22 

items x 2 patterns x 6 speakers) were chosen for the perceptual test and for acoustic 

analysis. These items were divided into two blocks [Block A (132 items) + Block B 
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(132 items)] with one-minute pauses between blocks and an inter-stimulus interval of 4 

seconds. Item order was randomized. 

 

 

PROCEDURE 

 

For the perceptual test, participants were individually tested in one experimental 

session that lasted about 20 minutes. Before the two blocks of the experimental trial 

session, the training block (N = 12) was presented in order to familiarize the subject 

with the task, as well as avoid any learning curve effect. Reaction times and accuracy of 

the responses were recorded with SuperLab V4.0 (Abboud, Schultz, & Zeitlin, 2006). 

All items were presented through high-quality headphones. Participants were asked to 

perform two independent, consecutive judgments for each stimulus:  

(A) Classify each stimulus using a forced-choice task as neutral, expressing 

liking, or expressing disliking; and 

(B) Grade the speaker’s perceived intensity of the expressed emotion on a seven-

point Likert scale from 1, not intense, to 7, very intense. 

 

Finally, an acoustic analysis of f0 (f0 mean, f0 range, f0 maximum, f0 minimum, 

and f0 contour), intensity, and duration was conducted for the 264 experimental items 

using PRAAT (Boersma & Weenink, 2011). Also, in order to do a phonological 

analysis of the nuclear contour patterns obtained in the data, we adopted the 

Autosegmental-Metrical Model of intonational phonology (Ladd, 2008) and the Tones 

and Break Indices framework (Beckman, Hirschberg, & Shattuck-Hufnagel, 2005), 

which have been used for several languages including Portuguese (Frota, 2014). 

 

 

 

RESULTS 

 

 

Perceptual Analysis 
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The initial analysis explored the identification accuracy (percentage of correct 

identifications) of liking and disliking patterns. Accuracy was calculated for each 

speaker and the mean ranged between 72.6% and 90.5%. As shown in Table 1, 

participants were able to identify emotional patterns from vocal cues with great 

accuracy. Moreover, inter-participant’ consistency in the identification of the intended 

patterns was very high for every speaker: Cronbach’s alpha was 0.92. Regarding the 

intensity of the affect rating, the vast majority of the items were classified as having 5 

or more points on the seven-point scale, and there was a moderate Pearson correlation 

between the percentage of correct identifications and the intensity of expressed affect (r 

= .66, p < .001), showing that the higher the perceived intensity, the higher the accuracy 

in identification. 

 

 

Table 1. Distribution (mean %) of the participants’ responses (N = 22) for the total of 

the 264 items presented, separately for each speaker (N = 6). 

 

Speakers 

 

Gender 

Responses 

% Correct % Incorrect Mean Intensity 
Rating 

1 Female 77.6 22.4 5.71 

2 Female 72.6 27.4 5.38 

3 Female 90.5 9.6 5.83 

4 Male 88.5 11.5 5.92 

5 Male 82.2 17.8 5.30 

6 Male 84.2 15.8 5.61 

  

 

One of our primary interests was to examine the accuracy of the participants’ 

answers according to word length. Monosyllables had an overall accuracy of 79%, 

disyllables 82%, and 3-syllable words 85%. We found that word length had no 
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influence on the accuracy of the answers (F (2, 251) = 1.83; ns.). We also examine the 

accuracy of the participants’ answers according to the affective patterns, liking items 

obtained about 91.6% of correct answers, and disliking items 75.4%. Analyses of 

variance (ANOVA) showed that liking items were significantly easier to recognize than 

disliking items (F (1, 251) = 54.19; p < .001; η² = .178). Finally, stimuli produced by 

men (85% correct answers) were easier to recognize than the stimuli produced by 

women (80% correct answers; F (1, 251) = 4.52; p < .05; η² = .018), however an 

extremely low effect size was visible. Although, our results demonstrated that accuracy 

was high, and liking prosody was more easily recognized, important topics remain an 

open question, such as the analysis of individual differences or the intonation features 

involved in the expression of liking and disliking. The following acoustic analyses 

pretend to provide some responses. 

 

 

Acoustic Analysis 

 

In Table 2 are presented the mean and standard deviations of the acoustic 

measures f0 mean, f0 range, maximum f0, minimum f0, and duration. We found 

significant differences between female and male speakers for all f0 measurements. To 

control for gender variance, we used z-transformed residuals of the acoustical parameter 

scores (see Table 3). The z-scores independent of gender indicated a positive deviance 

to the mean in the liking condition whereas disliking had a negative deviance from the 

mean. Liking and disliking differed from one another in f0 mean, f0 range, f0 maximum, 

f0 minimum, and duration as revealed by one-way ANOVAs with the robust test of 

equality of means with the statistic Brown-Forsythe (F (1, 251) = 50.16; p < .001; η² = 

.161; F (1, 251) = 36.56; p < .001; η² = .123; F (1, 251) = 66.38; p < .001; η² = .202; F 

(1, 251) = 11.66; p = .001; η² = .043; F (1, 251) = 4.41 p < .037; η² = .017, 

respectively).   

 
 

 

Table 2. Mean (M) and Standard deviation (SD) of the fundamental frequency (f0), f0 

range (SD), maximum f0, minimum f0, and word duration. 
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Variables 

Mean f0 (Hz) 

M (SD) 

f0 SD (Hz) 

M (SD) 

Max. f0 (Hz) 

M (SD) 

Min. f0 (Hz) 

M (SD) 

Duration (sec) 

M (SD) 
Speaker      

Speaker 1 193 (11) 37 (7) 289 (26) 134 (17) 1.37 (0.19) 

Speaker 2 190 (22) 31 (11) 257 (42) 133 (28) 1.23 (0.22) 

Speaker 3 215 (16) 44 (11) 308 (16) 124 (20) 1.49 (0.17) 

Speaker 4 166 (18) 37 (11) 261 (46) 118 (10) 1.47 (0.19) 

Speaker 5 125 (18) 29 (12) 183 (40) 81 (4) 1.29 (0.23) 

Speaker 6 164 (43) 36 (21) 225 (67) 108 (13) 1.35 (0.19) 

Gender      

Women 199 (20) 37 (11) 284 (37) 130 (23) 1.36 (0.23) 

Men 152 (35) 34 (15) 223 (61) 102 (18) 1.37 (0.22) 

Emotion      

Like 190 (27) 41 (10) 280 (37) 122 (23) 1.34 (0.19) 

Dislike 160 (39) 31 (15) 227 (64) 111 (26) 1.39 (0.24) 

Word length      

Monosyllable 180 (41) 34 (16) 250 (68) 122 (25) 1.12 (0.19) 

Disyllable 175 (37) 34 (14) 251 (61) 119 (25) 1.29 (1.17) 

3- Syllable 174 (35) 37 (13) 257 (55) 113 (35) 1.50 (0.19) 

 

Table 3. Mean (M), standard deviation (SD) and range of the Z-scores for acoustic 

parameters (Mean f0, SD f0, Max f0, Min f0). 

 M SD Min Max 

z-score Mean f0**     

Liking 0.40 0.74 -1.12 1.60 
Disliking -0.40 1.07 -2.06 1.86 

z-score SD f0**     

Liking 0.35 0.77 -1.22 2.29 
Disliking -0.35 1.08 -2.36 2.55 

z-score Max f0**     

Liking 0.45 0.64 -1.28 1.09 
Disliking -0.45 1.09 -2.43 1.09 

z-score Min f0*     

Liking 0.20 0.92 -1.66 2.37 
Disliking -0.21 1.04 -1.93 2.06 

Note. * p= .001 ** p≤ .0001. 
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Preliminary analyses revealed that there was no violation of the assumptions for 

normality, homoscedasticity, linearity, and independence of errors. So, a standard, 

multiple regression was used to assess the significance of the dummy variable “affective 

pattern” (i.e., liking vs. disliking) predicted by the z-scores of each acoustic parameter. 

The variables were always entered in the model by the enter method. The model (R2 = 

0.25, F (5, 257) = 17.188; p < .001) that predicted the emotional patterns was composed 

by duration (b = -.108), maximum f0 (b =.246), mean f0 (b = -.058), minimum f0 (b = -

.079), and f0 range (b = -.016). The strongest predictor seemed to be f0 maximum, 

followed by duration. 

 

As an illustration of f0 contours involved in the expression of like and dislike in 

European Portuguese, we plotted the mean f0 for one word (the word limão, lemon, 

which was chosen for its all sonorant nature, thus providing a continuous f0 trace; limão 

is a word with final stress). Liking and disliking contours differed from each other on 

the acoustic parameters analysed in this study. Figures 1 and 2 illustrate the typical 

phonological nuclear configuration of liking and disliking, according to the 

autosegmental-metrical framework for the analysis of intonation: liking is expressed by 

a high plateau on the stressed syllable followed by a fall (H* L%), whereas disliking is 

conveyed by a fall into the stressed syllable yielding a low plateau (H L* L%). 

Importantly, the stressed syllable is high in the liking pattern (H*) and low in the 

disliking pattern (L*). Regarding the second strongest parameter, duration, the disliking 

was longer than the liking pattern. In the case of this word the strongest indicator 

seemed to be f0 maximum, with liking having a higher f0 peak on the stressed syllable. 

For disliking, results showed a flatter f0 pattern with a fall on the stressed syllable. 

 

 

Figure 1. f0 contour of the word Limão (lemon) for liking. The label tiers indicate the 

tonal analysis and the orthographic transcription, respectively. 
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Figure 2. f0 contour of the word Limão (lemon) for disliking. The label tiers indicate 

the tonal analysis and the orthographic transcription, respectively. 

 
 

 

DISCUSSION 
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As current research on emotional prosody had not identified the vocal cues for 

liking and disliking in European Portuguese, the purpose of this study was to describe 

and analyse the perceptual and acoustic correlates of these two patterns applied to one-

word items. Our results proved that listeners linked specific vocal profiles to a particular 

pattern. There were clear differences between the acoustic profiles of the liking and 

disliking patterns. In general, the intonation feature most frequently associated with 

liking was a wider and higher f0 pattern, with a peak on the stressed syllable, as well as 

an overall rising-falling prosodic contour (H* L%). For disliking, results showed a 

flatter melodic pattern with a fall into the stressed syllable which displays low pitch (H 

L* L%). Duration was also a strong indicator, with disliking one-word utterances being 

longer than linking utterances. The features of liking were more easily recognized than 

the features of disliking. 

 

Our findings showed that individuals were able to identify these emotional voice 

patterns with great accuracy and regardless of the speaker (72.6% to 90.5%). The 

degree of accuracy was comparable to what has been found in several studies on the 

identification of emotion categories using semantically neutral sentences spoken in 

different intonations. For instance, in Portuguese, Castro and Lima (2010) reported a 

mean correct of 75% for sentences and 71% for pseudosentences for the seven emotions 

studied. In English, the results were similar: Adolphs and colleagues (2002) reported 

81% correct identification of the five emotions studied (happy, sad, angry, afraid, and 

surprised). Moreover, our results suggested that the two emotional patterns of liking and 

disliking were not easily decoded equally, as the negative pattern (disliking) was less 

easily recognized when compared to the positive one (liking). A similar difference 

between negative and positive patterns has been suggested by several authors (e.g., 

Adolphs, Damasio, & Tranel, 2002; Banse & Scherer, 1996; Scherer et al., 1991). One 

possible explanation could be the fact that in natural conversation, negative patterns 

(e.g., disgust) are probably expressed by face mimicking together with voice (Castro & 

Lima, 2010). However, even if not all emotions have the same accuracy level in 

identification, it is clear that humans identify emotions from voice with a very high 

degree of accuracy. 
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The second question addressed the characterization of the intonation features 

involved in the expression of liking and disliking in EP. Consistent with previous 

research (e.g., Banse & Scherer, 1996), the present experiment also indicated that a 

series of specific acoustic features was related to affective patterns. Listeners were able 

to recognize reliably different patterns on the basis of vocal cues. In EP, the intonation 

feature most indicative of liking is a wider and higher f0 and a rising-falling contour to 

express positive affect. For disliking, the results showed a flatter melodic pattern with 

low pitch on the stressed syllable. 

 

Finally, the last question addressed was the cross-language comparison of the 

vocal profiles for affection patterns. The profile for European Portuguese is similar to 

English with respect to the intonation of liking (Portuguese and English show a rising-

falling contour), but different from Spanish which shows a falling-rising contour. For 

disliking, Portuguese is similar to Spanish showing a flat pattern with a fall and low 

pitch on the stressed syllable, which is different from the fall-rise found in English 

(Martínez-Castilla & Peppé, 2008). Nevertheless, across languages, wider and higher 

pitch seem to be general features of the liking pattern. These results suggest that the 

phonological contours linked to affect patterns may differ across languages (possibly, 

depending on the independent features of their specific intonation systems) whereas the 

phonetic implementation of affect patterns seems to be universal (possibly along the 

lines of affective interpretations of biological codes in pitch range, as suggested by 

Gussenhoven in 2004). Further cross-linguistic research is needed to determine whether 

these suggestions are on the right track. 
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STUDY 2 

Selection and Validation of Auditory Stimuli 
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INTRODUCTION 

 

 

 

 

 

 

The control and manipulation of the set of properties or attributes of a word is 

essential for the completion of stimulus selection procedures for a given test or task. 

Indeed, we proceeded to the selection of PEPS-C stimulus words taking into account 

their psycholinguistic features, as well as to the recording of selected stimuli according 

to specific patterns described for EP. Certain prosodic patterns were associated with the 

characteristics of question vs. statement (Turn-End subtest), liking vs. disliking (Affect 

subtest), prosodic boundaries (Chunking subtest), and focus (Focus subtest) through 

linguistic judgment tasks in which participants recognize and categorize stimuli. With 

this study we aim to identify and categorize intonation contours associated with 

different types of illocutionary acts, based on the hypothesis that listeners have the 

ability to identify stimuli unequivocally. Note that the stimuli of the formal level tests 

were not an object of this kind of study since they result from computer manipulation of 

auditory stimuli at the function level. 

 

It should be pointed out that solely the second preliminary validation study of 

auditory stimuli will be presented because the auditory stimuli used in the subtests 

Turn-End, Chunking, and Focus have shown some artificiality in the first study. In any 

case, this first preliminary validation study of auditory stimuli is published in the 

Proceedings of the VIII Iberoamerican Congress of Psychological Assessment under the 
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title “A test of prosodic abilities for European Portuguese speakers” (Filipe & Vicente, 

2011). 

 

 

 

METHOD 

 

 

PARTICIPANTS 

 

 A total of 114 subjects divided in two groups, group 1 and group 2, participated 

in this study. Group 1 categorized the stimuli corresponding to the Turn-End, Chunking, 

and Focus subtests, and group 2 categorized the stimuli corresponding to the Affect 

subtest. Each of these groups was further divided into two subgroups, the adolescents 

and the adults. We obtained the informed consent of the adolescent participants’ parents 

or guardians. All participants have in common the fact that they speak European 

Portuguese (EP) as their mother tongue and the absence of any auditory or visual 

problems. Information on the age of participants in groups 1 and 2 is shown in Tables 4 

and 5, respectively. 

 

 

Table 4. Mean (M), standard deviation (SD), and range for age in the Group 1.  
Group M/F M SD Range 

Adolescents (N = 10) 6/4 14.00 1.15 12-16 

Adults (N = 20) 6/14 26.10 3.78 20-34 

Note. The column M/F corresponds to the gender, male and female, respectively. Calculated age 
in years and tenths of years. 

 

 
Table 5. Mean (M), standard deviation (SD), and range for age in the Group 2. 

Group M/F M SD Range 

Adolescents (N = 30) 9/21 12.80 0.96 11-14 

Adults (N = 54) 28/26 21.37 2.92 18-33 
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Note. The column M/F corresponds to the gender, male and female, respectively. Calculated age 
in years and tenths of years. 

 

 

 In group 1, a total of 10 subjects in the adolescent subgroup participated, with 

ages between 12 and 16 years (M = 14.00; SD = 1.15), attending 7th to 10th grade. 

Approximately 40% were girls (n = 4), recruited from various educational institutions 

of the Porto district. 

 

In the adult subgroup within group 1, a total of 20 subjects aged between 20 and 

34 years (M = 26.10; SD = 3.78) participated, approximately 70% were female (n = 14), 

all were students or recent graduates of the University of Porto (1st to 6th year). 

 

In group 2, a total of 30 individuals in the adolescent subgroup participated, 

aged 11 to 14 years (M = 12.80; SD = 0.96), attending 6th to 9th grade. Approximately 

70% were girls (n = 21), recruited from various educational institutions of the Porto 

district. 

 

With respect to the subgroup of adults in group 2, a total of 54 individuals aged 

between 18 and 33 years (M = 21.37; SD = 2.92) participated, approximately 48% were 

male (n = 26), all of them students of the University of Porto (1st to 6th year). 

 

 

MATERIALS 

 

All the items that compose each of the receptive (N = 2 example + 2 training + 

16 experimental) and expressive (N = 2 example + 2 training + 16 experimental) tasks 

were selected for Portuguese, resulting in a total 24 example items, 24 rehearsal items, 

and 192 experimental items for all tasks. 

 

After the selection phase, we proceeded with the validation of the auditory 

stimuli that compose the items of the different receptive tasks. The stimuli were 

recorded by a female speaker at the Speech Laboratory station in the Faculty of 
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Psychology and Education Sciences, University of Porto (FPCEUP). The audio files 

were separated (wav format) and the stimuli were arranged in a pseudorandom order, 

with an interstimulus interval of 4 seconds, into different block. There was one block 

for the Turn-End subtest (N = 20), another one for the Affect subtest (N = 22), two 

separate blocks for the Chunking subtest, for each stimulus type (colour of socks N = 10 

blocks and compound words vs. simple words N = 10), and one block for the Focus 

subtest (N = 19). The length of each block was approximately 3 minutes. 

 

Answer sheets were prepared for the classification of auditory stimuli by the 

subjects. For the block related to the Turn-End and Affect subtests, the participants had 

to categorize auditory stimuli within two possible alternatives (statement vs. question 

and liking vs. disliking, respectively). For the Chunking block we had two tasks. In the 

stimuli block related to socks, the intention was that the participant discriminated the 

socks of one colour vs. bicolour. The subject listened to the audio file and was asked to 

check the box corresponding to the colour of one-coloured socks (e.g., for the stimulus 

ROSAS&VERDES E BRANCAS, the participant should check the BRANCAS). In turn, 

for the stimulus block compound vs. simple words, the subject heard an audio file and 

had to decide if they heard a sentence formed by a compound word and a single word or 

a sentence with three simple words (e.g., BOLO-REI E PORTA or BOLO, REI, E 

PORTA). In the Focus block the objective was that the participant recognized where the 

focus in a set of five possible alternatives laid. Thus, for each task the participant 

responded by rating each auditory stimulus within a range of possible alternatives (the 

option “I don’t know” was not available). 

 

 The materials required for the administration of this task included: (a) 

information sheet for the participant; (b) blocks of auditory stimuli; (c) audio device to 

play the sound files; (d) answer sheet; and (e) pencil or pen. 

 

 

PROCEDURE 
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The subjects were tested individually, in a quiet and peaceful setting, each 

session lasting approximately 20 minutes. The blocks were split. Group 1 participated in 

the task that included the Turn-End, Chunking, and Focus subtests, while group 2 

analysed the block with the Affect subtest only. 

 

Each participant was given a laptop with the stimuli relating to the Turn-End, 

Chunking, and Focus subtests, or to the Affect subtest. The instructions were provided 

orally before the completion of the respective tasks, followed by the request to put on 

the headset. 

 

The instructions for the test block Turn-End were that food names would be 

heard pronounced with either a question or a statement intonation and that the 

participant should check the appropriate box (statement vs. question). For the test block 

Affect the participants should check the box corresponding to either an intonation of 

liking or disliking, according to the auditory stimulus. In the first block of the Chunking 

subtest, participants were told they would hear several stimulus sentences about two 

pairs of socks. In each sentence there was always a pair of socks with just one colour 

and a pair of socks with two colours. The participant was asked to check the box with 

the colour of the one-coloured pair of socks. For the second block of the Chunking 

subtest, participants were told they would hear sentences with words of different types. 

In each sentence there could be (a) a compound word corresponding to an object and a 

simple word corresponding to another object (e.g., BOLO-REI E PORTA); or (b) three 

simple words that correspond to three different objects (e.g., BOLO, REI E PORTA). 

The participant was asked to check the box stressed by the speaker by ticking the 

appropriate rectangle. In the Focus block participants should check the box 

corresponding to the focus in a set of five possible alternatives laid. 

 

At the end of the instructions, participants were asked if they had any questions. 

After the completion of the tasks each participant was asked about their performance. 

To conclude, we thanked participants for taking part in the study. 
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RESULTS AND DISCUSSION 

 

 

For each of the stimuli in the different blocks we calculated the average 

percentage of inter-participant agreement, separately for each block and participant 

subgroup. 

 

For the stimuli related to question vs. statement and liking vs. disliking we 

obtained a minimum of 90% agreement and 95%, respectively (see Tables 6 and 7). For 

the stimuli related to the colours of pairs of socks all items showed a minimum 

agreement of 87% (see Table 8). Regarding the stimuli consisting of compound words 

vs. simple words the level of agreement was superior to 90% for all stimuli (see Table 

9). As can be seen in Table 10, for all stimuli relating to the placement of Focus 

percentages higher than 85% agreement were observed. 

 

 

Table 6. Turn-End Subtest: Average percentage of agreement in identifying the 

question versus statement, separately for each stimulus (N = 22), separately for 

subgroup of participants (adolescents and adults). 

Stimuli (categories) 1* 2** Stimuli (categories) 1* 2** 

1- Bolo (question) 90 90 11- Uvas (question) 100 100 

2- Leite (statement) 100 100 12- Gelado (statement) 100 100 

3- Pão (statement)  100 100 13- Iogurte  (statement) 100 100 

4- Massa (question) 95 100 14- Peixe (question) 95 100 

5- Bolacha (question) 100 95 15- Ovo (statement) 100 100 

6- Pêra (statement) 100 100 16- Sumo  (statement) 100 100 

7- Banana (question) 100 100 17- Queijo (statement) 100 100 

8- Tomate (statement) 100 100 18- Ovo (question) 100 100 

9- Água (question) 100 100 19- Gelado (statement) 100 100 

10- Laranja (question) 100 100 20- Salsicha (statement)  100 100 

Note. *Adolescents. **Adults.  
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Table 7. Affect Subtest: Average percentage of agreement in identifying the liking 

versus disliking, separately for each stimulus (N = 22) subgroup of participants 

(adolescents and adults). 

Stimuli (categories) 1* 2** Stimuli (categories) 1* 2** 

1- Maçã (liking) 95 100 12- Peixe (disliking) 100 100 

2- Bolacha (liking) 100 100 13- Gelado (liking) 95 100 

3- Tomate (disliking) 100 97.5 14- Laranja (disliking) 100 100 

4- Banana (liking) 100 100 15- Bolo (liking) 100 100 

5- Ovo (disliking) 100 100 16- Pão (liking) 100 100 

6- Iogurte (liking) 95 100 17- Cenoura (disliking) 100 97.5 

7- Massa (liking) 100 100 18- Ervilhas (disliking) 100 97.5 

8- Uvas (disliking) 95 100 19- Sumo (liking) 100 97.5 

9- Leite (liking) 100 100 20- Pera (disliking) 100 100 

10- Salsicha (liking) 100 100 21- Ovo (disliking) 100 100 

11- Queijo (liking) 95 97.5 22- Limão (disliking) 95 100 

Note. *Adolescents. **Adults.  
 

 

Table 8. Chunking Subtest: Average percentage of agreement in identifying the colour 

of the socks with just one colour (N = 10), separately for subgroup of participants 

(adolescents and adults). 

Note. *Adolescents. **Adults.  
 
 
 

 
Stimuli 

Pretas  Verdes  Azuis  Rosas 
1* 2**  1* 2**  1* 2**  1*   2** 

1- Meias azuis&rosas e pretas 90 95  5 -  5 5  - - 

2- Meias pretas e rosas&verdes 95 100  5 -  - -  - - 

3- Meias azuis e rosas&pretas 5 -  - -  95 100  - - 

4- Meias pretas&verdes e rosas - -  - -  5 -  95 100 

5- Meias rosas&pretas e verdes - -  100 100  - -  - - 

6- Meias pretas e verdes&rosas 100 100  - -  - -  - - 

7- Meias rosas&pretas e verdes - -  100 100  - -  - - 

8- Meias pretas&rosas e azuis - -  - -  100 100  - - 

9- Meias pretas e rosas&azuis 95 100  - -  5 -  - - 

10- Meias rosas e pretas&verdes - -  5 -  - -  95 100 
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Table 9. Chunking Subtest: Average percentage of agreement in identifying compound 

nouns vs. simple nouns (N = 9), separately for subgroup of participants (adolescents and 

adults). 

Note. *Adolescents. **Adults.  
 

 

Table 10. Focus Subtest: Average percentage of agreement in identifying the correct 

focus (N = 19), separately for subgroup of participants (adolescents and adults). 

Note. *Adolescents. **Adults. The words written in capital letters represent the location where the focus should 
be noted. 

 

 

In summary, the results show very high percentages of inter-participant 

agreement, above 85% in all cases. Thus, we chose to include all recorded auditory 

stimuli in the Portuguese version of the PEPS-C. 

 

Stimuli 1* 2** Stimuli 1*  2** 

1- Bolo-rei e porta 100 100  6- Bolo, rei e porta 100 100 

2- Saco, cama e couve 95 100  7- Saco-cama e couve 100 100 

3- Porta, chaves e leite 100 100  8- Peixe-espada e laranja 100 100 

4- Couve-flor e cama 95 100  9- Couve, flor e cama 90 100 

5- Porta-chaves e leite 100 100  10- Peixe, espada e laranja 100 100 

Stimuli 1* 2**    Stimuli 1*  2** 

1- Meias verdes e PRETAS 90 100 11- Meias VERDES e pretas 100 100 

2- Meias PRETAS e vermelhas 90 100 12- Meias pretas e VERMELHAS 95 95 

3- Meias verdes e AZUIS 100 100 13- Meias vermelhas e AZUIS 100 100 

4- Meias azuis e BRANCAS 100 100 14- Meias azuis e VERDES 95 95 

5- Meias PRETAS e verdes 95 100 15- Meias AZUIS e brancas 95 100 

6- Meias VERMELHAS e pretas 95 100 16- Meias vermelhas e PRETAS 95 95 

7- Meias azuis e PRETAS 100 100 17- Meias pretas e VERDES 90 85 

8- Meias azuis e VERMELHAS 95 95 18- Meias AZUIS e vermelhas  100 100 

9- Meias AZUIS e pretas 90 90 19- Meias VERDES e azuis 100 100 

10- Meias AZUIS e verdes 100 100    
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STUDY 3 

Selection and Validation of Visual Stimuli 
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INTRODUCTION 

 

 

 

 

 

 

Images are often used as stimuli in different fields of research. However, the 

selection process should be careful and requires the use of validated material since 

images are idiosyncratic and vary according to visual complexity, mode of 

representation, and familiarity. In addition, the relationship between the name and the 

image is often ambiguous, since a given image can evoke different names, and reversely 

a particular name can evoke different images. After the pioneering work of Snodgrass 

and Vanderwart (1980) many researchers have focused their attention on issues 

concerning image validation (e.g., Bonin, Peereman, Malardier, Méot, & Chalard, 

2003). Presently, several studies indicate that the variables related to the agreement 

between name and image, conceptual familiarity, visual complexity, image variability, 

and age-of-acquisition have a strong influence on a variety of cognitive tasks (e.g., 

idem). 

 

Validation studies of images for populations of children have also been 

undertaken. For example, Cycowicz, Friedman, Rothstein, and Snodgrass (1997), in 

order to provide normative data for 400 images, developed a naming task in which 

children were asked to say how often they thought about that image (familiarity) and if 

they found it difficult to draw that same picture (visual complexity). Whenever children 
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weren’t able to name the picture, an evaluation was done of whether or not they were 

aware of the concept associated with it.  

 

In this sense, the present study aims to select, build, and validate the visual 

stimuli using the Portuguese version of the PEPS-C. For this purpose, following the 

construction of images, these will be tested in a naming task with children, adolescents, 

and adults. 

 

This previous validation study of visual stimuli is published in the Proceedings 

of the VIII Iberoamerican Congress of Psychological Assessment, entitled “A test of 

prosodic abilities for European Portuguese speakers” (Filipe & Vicente, 2011). 

 

 

 

METHOD 

 

 

PARTICIPANTS 

 

 A total of 68 subjects organized into two age groups, the children and 

adolescents’ group and the adults’ group, participated in this study. All have EP as their 

mother tongue and they don’t have auditory or visual problems.  

 

Regarding the children and adolescents’ group, a total of 43 subjects participated 

with ages from 5 to 15 (M = 9.86, SD = 3.43), organized into three age subgroups (see 

Table 11). Approximately 53% were boys (n = 23) and 47% girls (n = 20). All 

participants were recruited from various educational institutions in the district of Porto. 

 

 

Table 11. Mean (M), standard deviation (SD), and range for age in the group of children 

and adolescents (N = 43).  
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Age subgroups M/F M SD Range 
5 - 6 years (n = 12) 

7 - 10 years (n = 14) 

11 - 15 years (n = 17) 

Total (N = 43) 

6/6 

7/7 

10/7 

23/20 

5.58 

9.07 

13.53 

9.86 

0.51 

0.99 

1.17 

3.43 

5-6 

7-10 

10-15 

5-15 

Note. The column M/F corresponds to the gender, male and female, respectively. Calculated age 
in years and tenths of years. 

 

 

In the adult group, a total of 25 subjects aged 19 to 33 years (M = 22.52, SD = 

4.17) participated, four of them male. All were students or recent graduates of the 

University of Porto. 

 

 

MATERIAL 

 

The visual stimuli included in the PEPS-C tests were a total of 37 drawings 

corresponding to 37 stimulus words selected in the preliminary study. The selection and 

elaboration of drawings for the Portuguese version of PEPS-C followed the guidelines 

of the original English: drawings with a simple layout and easy to identify. The images 

were created by architect Sara Mesquita and revised several times before arriving at a 

final version for testing. 

 

In order to validate the visual stimuli that make up the items of the different 

tasks, we prepared a naming task. The 37 images were arranged in a pseudorandom 

order and assembled in a PowerPoint presentation, with one image per slide. 

 

 An answer sheet was created. In this sheet, in addition to the spaces regarding 

the identification of the participant (e.g., gender, date of birth, schooling, date of 

administration, and participant identification code), there was a space to write down the 

answer for each image presented in PowerPoint (N = 37). 
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The materials required for the administration of this naming task included: (a) 

images created for the Portuguese version of PEPS-C (N = 37); (b) computer; (c) 

answer sheet; and (d) a pen or pencil. 

 

 

PROCEDURE 

 

All participants were assessed individually in a quiet, peaceful setting, and with 

adequate lighting conditions. For the different groups, the administration of the naming 

task took place in an individual session of approximately 8 minutes. Thirty-seven 

images were presented on the computer screen and the subject was asked to identify 

each one of them. When the participants could not name the image, they were asked 

questions that helped to determine whether or not they knew the concept (e.g., “What 

can we do with this?” or “Where do you usually see it?”). If the participant could not 

answer these questions then they did not know what the picture represented. The 

answers were written down by the administrator on the answer sheet created for this 

purpose. 

 

 

 

RESULTS AND DISCUSSION 

 

 

 All the answers in the naming task were classified either as correct or incorrect, 

and all other types of answers (e.g., alternative answers and absence of answer) were 

analysed qualitatively. All answers that corresponded to the previously defined names 

were marked as correct. We proceeded to the calculation of inter-participant agreement 

for correct responses, separately for each of the 37 images. The inter-participant 

agreement average percentage values for each of the images can be seen in the 

following Table. 
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Table 12. Average percentage of correct responses in the naming task, separately for 

image and subgroup of participants. 
 

 Stimuli 1 2 Stimuli 1 2  Stimuli 1 2 Stimuli 1 2 

Água 100 100 Ervilhas 100 100 Massa 79 68 Queijo 98 100 
Banana 100 100 Espada 100 100 Ovelha 93 100 Rei 100 100 
Bolacha 100 100 Flor 100 100 Ovo 100 100 Saco 98 100 
Bolo 100 100 Gelado 100 100 Pão 100 100 Saco-cama 81 92 
Bolo-rei 86 100 Iogurte 100 100 Peixe 100 100 Salsicha 67 68 
Cama 100 100 Laranja 100 100 Peixe-espada 88 80 Sumo 100 96 
Cenoura 100 100 Leite 100 100 Pêra 100 100 Tomate 100 100 
Chave 100 100 Limão  100 100 Porta 100 100 Uva 100 100 
Couve 74 100 Maçã 100 100 Porta-chaves 86 92 Vaca 100 100 
Couve-flor 63 84          

Note. 1- Adolescents; 2- Adults. 
 

 

 For both drawings with an agreement percentage of less than 75% in the adult 

group (MASSA - NOODLES and SALSICHA - SAUSAGE images), the qualitative 

analysis of the answers allowed us to identify variables that contributed to the 

ambiguity of these images. The image of the noodles was identified as spaghetti (this 

was not observed in younger participants). The image of the sausage, in turn, was often 

named pepperoni, wiener, among others, in both groups. Therefore, we chose to change 

only the image of sausage. 

 

 In other drawings in which a percentage of less than 75% agreement was 

observed no changes were made since the naming errors were restricted to younger 

children, suggesting that the words in question may not yet have been acquired 

(problems relating to Age-of-Acquisition). However, this situation will be overcome by 

the initial vocabulary test included in the PEPS-C to ensure that children are familiar 

with the images and name them correctly. 

 

The two previous studies described in this chapter allowed to select, prepare, and 

validate the auditory and visual stimuli that integrate the PEPS-C - Portuguese Version. 

In order to verify the performance of the battery, a pilot study was conducted. 
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STUDY 4 

Pilot Study 
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INTRODUCTION 

 

 

 

 

 

 

The Portuguese version of the PEPS-C battery was tested with 18 children 

between 4 and 9 years of age in order to find out if the instructions were understood. At 

the same time, we intended to evaluate the specificities of the protocol itself (e.g., 

session duration and design). We intended to verify in particular the possible 

consequences of the application sequence of expressive and receptive tasks on the 

participants’ performance. Nevertheless, this preliminary study allowed us to analyse 

the possible difference between expressive and receptive skills throughout the 

development of children between 4 and 9 years of age.  

 

 

 

METHOD 

 

 

PARTICIPANTS 

 

Eighteen participants aged between 4 and 9 years (9 girls, M = 6.00; SD = 1.64) 

were divided into four age groups: 4-year olds (n = 3); 5-year olds (n = 7) 6/7-year olds 

(n = 3), and 8/9 year-olds (n = 5). All were native speakers of European Portuguese 
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(EP) and had no hearing or visual impairments, presenting a nonverbal intelligence level 

equal or higher than the average expected for their age, assessed by Raven’s Coloured 

Progressive Matrices (Raven, 1995; Portuguese version, Simões, 2000). 

 

 

MATERIAL 

 

The evaluation protocol included the PEPS-C – Portuguese version, along with 

Raven’s Coloured Progressive Matrices (RCPM, Raven, 1995; Simões, 2000) as a 

measure for assessing non-verbal intelligence. A tape recorder was used to record the 

expressive tasks of the different tests. The materials required for the administration of 

this naming task included: (a) the PEPS-C – Portuguese version; (b) a computer; (c) an 

answer and scoresheet; (d) a tape recorder; and (e) a pencil or pen. 

 

 

PROCEDURE 

 

The administration of RCPM and PEPS-C was held in an individual session with 

an approximate duration of 45 minutes in a calm, quiet place, with adequate lighting. 

The instruments were administered in the same order for all participants: RCPM 

followed by the PEPS-C. The PEPS-C tests were applied in the following order: 

Interaction, Affect, Chunking, and Focus. The order of the expressive and receptive 

tasks was counterbalanced for the PEPS-C battery: half of the participants started with 

the receptive tasks and the other half with the expressive tasks. The performances in 

expressive tasks were recorded and subsequently reassessed by the experimenter. 

 

 

 

RESULTS AND DISCUSSION 
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Separate analyses were performed for the receptive and expressive tasks of each 

of the PEPS-C – Portuguese version subtests (Turn-End, Affect, Chunking, and Focus). 

For the total of 16 experimental items of each task, the correct answers were scored 1 

and the incorrect ones 0, according to the criteria of the original version (Peppé, 

McCann, Gibbon, O’Hare, & Rutherford, 2006). 

 

The results obtained in the subtests Turn-End, Affect, Chunking, and Focus were 

analysed by age groups (the 4 groups defined in the Participants section). For each age 

group mean, standard deviation, and range of variation of the results obtained were 

calculated, separately for each task. Analyses were performed in order to verify: (1) 

whether the order of presentation of the tasks influenced the results; and (2) the 

evolution of each prosodic competence by making comparisons between receptive and 

expressive components. We chose to use nonparametric tests given the small sample 

size. 

 

Regarding the topic of the effect of presentation order of tasks on the subjects’ 

performance, we used the Mann-Whitney U test for independent samples. In fact, there 

was no statistical evidence to support the idea that the order in which 

expressive/receptive components were administered, or vice-versa, had a significant 

impact on the subjects’ performance regardless of age (Turn-End – Reception task: U = 

29.00; z = -1.03; p = .30; Turn-End – Expression task: U = 36.00, z = -0.40, p = .69; 

Affect – Reception task U = 36.00, z = -0.511, p = .609; Affect – Expression task: U = 

39.00, z = -0.13, p = .894; Chunking – Reception task: U = 21.00, z = -1744 , p = .081 ; 

Chunking - Expression U = 33.00, z = -0.67, p = .50; Focus – Reception task: U = 

28.50, z = -1.07, p = .29; Focus – Expression test: U = 27.50, z = -1.17, p = .243). We 

therefore concluded that the order of presentation of the tasks does not influence the 

participants’ performance in PEPS-C. 

 

The analysis focused on exploring the developmental evolution of prosodic 

competence profile was based on the Kruskal-Wallis H test; the performance on each 

task was the dependent variable and the age group the independent variable. The 
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Wilcoxon test for two related samples was used to analyse the differences between the 

reception and expression in each test. 

 

 

TURN-END SUBTEST 

 

As shown in Table 13, the results in the receptive task of the Turn-End subtest 

were higher for the age groups of 6/7 and 8/9 year-olds (M = 15.00 vs. 14.40, SD = 1.00 

vs. 2.30, respectively) compared to the age groups of 4 and 5 year-olds (M = 11.00 vs. 

12.29, SD = 3.60 vs. 3.14 respectively). However, the Kruskal-Wallis H test suggests 

that these differences were not statistically significant (H = 4.73; p = .193). In turn, in 

the expressive task the performance for age groups 5, 6/7 and 8/9 was higher (M = 

10.71 vs. 13.67 vs. 13.00, SD = 4.03 vs. 4.04 vs. 5.13, respectively) compared to the 

group of children aged 4 (M = 2.67, SD = 4.61), and these differences were significant 

(H = 7.91, p = .048). The Wilcoxon test showed statistical evidence of the gap between 

the expressive and receptive parts of this test (z = -2.70, p = .007), with a visible 

preeminence of the receptive part. 

 

 

Table 13. Mean (M), standard deviation (SD), and range for the Turn-End subtest, 

separately for group age. 
Subtests M SD Min. Max. 

Turn-End – Reception     

4 years (n = 3) 11.00 3.60 8 15 

5 years (n = 7) 12.29 3.14 8 15 

6-7 years (n = 3) 15.00 1.00 14 16 

8-9 years (n = 5) 14.40 2.30 8 16 

Turn-End – Expression*     

4 years (n = 3) 2.67 4.61 0 8 

5 years (n = 7) 10.71 4.03 4 16 

6-7 years (n = 3) 13.67 4.04 9 16 

8-9 years (n = 5) 13.00 5.13 0 16 

Note. * p≤ .05. 
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AFFECT SUBTEST 

 

 In the receptive task of the Affect subtest similar performances in all age groups 

were observed (see Table 14; M = 15.67 vs. 15.71 vs. 15.67 vs. 15.80, SD = 12.57 vs. 

12.48 vs. 12.57 vs. 0.44, respectively, for the four age groups, H = 0.23; p = .972). 

However, the expressive task of this test yielded lower results for the 4 year-olds (M = 

4.33, SD = 4:04) and higher for the age groups 6/7 and 8/9 (M = 15.67 vs. 13.40, SD = 

0.57 vs. 2.79, respectively), and these differences were significant (H = 11.51 = H, p = 

.009). Again, the Wilcoxon test stressed the superiority of the receptive domain 

compared to the expressive skills in this test (z = -3.31, p < .001). 

 

 

Table 14. Mean (M), standard deviation (SD), and range for the Affect Subtest, 

separately for group age. 
Subtests M SD Min. Max. 

Affect – Reception     

4 years (n = 3) 15.67 0.57 15 16 

5 years (n = 7) 15.71 0.48 15 16 

6-7 years (n = 3) 15.67 0.57 15 16 

8-9 years (n = 5) 15.80 0.44 15 16 

Affect – Expression*     

4 years (n = 3) 4.33 4.04 0 8 

5 years (n = 7) 9.71 3.20 5 14 

6-7 years (n = 3) 15.67 0.57 15 16 

8-9 years (n = 5) 13.40 2.79 10 16 

Note. * p≤ .05. 

 

 

 

CHUNKING SUBTEST 

 



Chapter 3. PEPS-C: Previous Studies on the Portuguese Version 

!

136 

The results obtained in the Chunking subtest are described in Table 15. In the 

receptive task we obtained higher values in older children, 8/9 year-olds (M = 14.00, SD 

= 2.12) compared with all other age groups (M = 11.00 vs. 11.71 vs. 12.67, SD = 1.73 

vs. 1.79 vs. 2.08, respectively, by age group). However, there is no statistical evidence 

that showed significant differences (H = 4.80, p = .187). In the expressive task similar 

results were obtained for the four age groups (M = 9.00 vs. 8.57 vs. 9.00 vs. 9.00 vs. 

9.60, SD = 1.00 vs. 2.99 vs. 4.58 vs. 1.81; H = 0.92, p = .822). The Wilcoxon test 

showed the gap between the expressive and receptive parts of this test (z = -3.32, p < 

.001), again there was a visible preeminence of the receptive part. 

 

 

Table 15. Mean (M), standard deviation (SD), and range for the Chunking Subtest, 

separately for group age. 
Subtests M SD Min. Max. 

Chunking – Reception     

4 years (n = 3) 11.00 1.73 10 13 

5 years (n = 7) 11.71 1.79 9 15 

6-7 years (n = 3) 12.67 2.08 11 15 

8-9 years (n = 5) 14.00 2.12 11 16 

Chunking – Expression     

4 years (n = 3) 9.00 1.00 8 10 

5 years (n = 7) 8.57 2.99 5 13 

6-7 years (n = 3) 9.00 4.58 5 14 

8-9 years (n = 5) 9.60 1.81 7 12 

 

 

 

FOCUS SUBTEST 

 

In the receptive task of the Focus test we obtained significantly better results for 

the 8/9 year-olds (M = 12.40, SD = 1.81) compared to the 4, 5 and 6/7 year-olds (M = 

7.67 vs. vs. 9.29 vs. 9.33, SD = 2.51 vs. 1.49 vs. 1.52, respectively; H = 8.78; p = .032). 

In the expressive task of the Focus subtest we observed slightly better results in the 8/9 

year-olds (M = 8.80, SD = 4.65) when compared to the 4, 5 and 6/7 year-olds (M = 3.00 
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vs. 5.14 vs. 3.00, SD = 5.19 vs. 3.07 vs. 5.19, respectively), but the differences were not 

significant (H = 3.67; p = .299). Again, the Wilcoxon test showed a gap between the 

expressive and receptive sides of this test (z = -3.26, p < .001), again there was a visible 

superiority of the receptive part. 

 

 

Table 16. Mean (M), standard deviation (SD), and range for the Focus Subtest, 

separately for group age. 
Subtests M SD Min. Max. 

Focus – Reception*     

4 years (n = 3) 7.67 2.51 5 10 

5 years (n = 7) 9.29 1.49 7 11 

6-7 years (n = 3) 9.33 1.52 8 11 

8-9 years (n = 5) 12.40 1.81 10 15 

Focus – Expression     

4 years (n = 3) 3.00 5.19 0 9 

5 years (n = 7) 5.14 3.07 0 8 

6-7 years (n = 3) 3.00 5.19 0 9 

8-9 years (n = 5) 8.80 4.65 3 16 

Note. * p≤ .05. 

 

As can be observed in the scatter plots (cf. Figure 3), the overall results 

suggested unequal performances by the children. Ceiling effects were found in almost 

all tests (except Chunking – Expressive task, and Focus – Receptive task) as well as low 

performers (except for the Affect test – Receptive task). However, most of the children 

were successful in carrying out the different tasks. The Focus test (Expressive task) was 

the one where lowest results were found, and the Affect test (Receptive task) showed 

the highest results. 
 

Figure 3. Box plots for results distribution in Turn-End, Affect, Chunking, and Focus 

Subtests.  
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An important contribution of this study is to clarify the implications of the order 

of administration of the PEPS-C expressive and receptive tasks on the overall 

performance of the participants. The results indicate that the order of application of 

tasks does not have an influence on the performance, suggesting that the use of the 

Portuguese version of the PEPS-C in clinical practice or research can follow any order. 

These results are consistent with those found for the English version (Wells et al., 

2004). 

 

The comparative analysis of performance based on age corroborates the idea that 

prosody continues to develop throughout schooling and that receptive prosodic skills 

precede productive ones in terms of acquisition. In fact, important developments in 

prosodic skills seem to occur even after the age of 5. At the level of each prosodic 

competence in particular, the results suggest that mastery at the level of affective 

competence (like vs. dislike) comes first, followed by the turn-end and chunking skills, 

while focus is last prosodic competence to be acquired in EP. In general, these data are 

consistent with the trend observed in a preliminary study with the previous version of 

PEPS-C (Filipe, Vicente, Martins, & Santos, 2011). However, the results obtained in 

this study for the Focus test (Receptive task) were much lower than originally found 

(from the age of 6.2 to 7.5: M = 15.75, SD = 0.45; from 7.6 to 9.5: M = 14.58, SD = 
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2.27), revealing a higher sensitivity of this new version of the test. The results also 

suggest that in the context of EP, receptive prosodic skills precede expressive skills. 

 

Although these results are part of a pilot study of the PEPS-C, Portuguese 

version, recently reviewed, and even though with a small number of participants, the 

new version of the battery seems to display a good sensitivity in the evaluation of 

prosodic skills at different ages. However, it is necessary to continue the adaptation 

process of the test and to evaluate a larger number of children, adolescents, and adults. 
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3.4 – CONCLUSION 

 

 

 

 

 

 The four previous studies described here allowed to select, prepare, and validate 

the auditory and visual stimuli that integrate the different subtests of this instrument, 

and to test the adequacy of the PEPS-C Portuguese Version. 

 

The PEPS-C is a test for assessing prosody which seems highly relevant both at a 

clinical and scientific level, since it emphasizes the importance of assessing receptive 

and expressive prosodic skills, while evaluating a wide range of prosodic features and 

analysing furthermore the relationship between prosodic form (phonetic equivalents of 

acoustic parameters) and function (the linguistic use of phonetic attributes). Thus, the 

PEPS-C has the advantage of introducing in the Portuguese context a test for the 

assessment of prosodic skills that was not yet available. The evaluation of expressive 

and receptive prosodic skills could improve the quality of assessment and differential 

diagnosis. This fact is particularly relevant since clinical intervention in this type of 

development has not been explored due mainly to the lack of appropriate evaluation 

instruments. 
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4.1- INTRODUCTION 

 

 

 

 

 

Playing a key role in spoken communication, prosody mediates the phonetic 

substance of speech within a wide range of linguistic and non-linguistic functions. It 

plays an important part in the production and comprehension of the organizational 

structure of speech, manifested by patterns of intonation, timing, prominence, and the 

chunking of spoken utterances. Without well-developed measurement tools for prosodic 

skills, researchers and clinicians cannot accomplish assessment to determine when goals 

have been achieved and when new ones should be targeted. Thus, given this need for 

assessment procedures for prosodic abilities, an English test – the Profiling Elements of 

Prosody in Speech-Communication (PEPS-C; Peppé & McCann, 2003) – was adapted 

for Portuguese speakers and this process was described in the previous chapter. This 

version follows the structure of the original test, because all the communicative 

functions evaluated are characteristic of both languages. However, it is important to 

highlight that prosody may vary from language to language. Therefore, in the present 

chapter, we analysed the European Portuguese (EP) specificities using the first data 

collected with this version. We assessed the development of several receptive and 

expressive components between 5 and 18 years. Specifically, we analysed formal and 

functional components (auditory discrimination and the voice skills required to perform 

the tasks, as well as the following communicative functions: turn-taking, affect, 

chunking, and focus). 
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4.2- METHOD 

 

 

PARTICIPANTS 

 

One hundred nine participants were recruited and were organized in six age 

groups: 5 to 6 year-olds (n = 14; M = 5.14; SD = 0.36); 7 year-olds (n = 19; M = 7.54; 

SD = 0.26); 8 year-olds (n = 18; M = 8.14; SD = 0.38); 9 to 10 year-olds (n = 20; M = 

9.40; SD = 0.50); 11 to 14 year-olds (n = 22; M = 12.91; SD = 1.06); and 15 to 18 year-

olds (n = 16; M = 16.25 years; SD = 1.29). All were native speakers of EP, born and 

raised in monolingual homes in the North of Portugal, with no visual or hearing 

problems, and no learning difficulties according to teacher and/or parent reports. All 

children scored within the normal range in the Raven’s Coloured Progressive Matrices 

(RCPM; Raven, 1995; Simões, 2000). Informed consent was obtained from the 

participants’ parents or caregivers. 

 

 

MATERIAL 

 

The PEPS-C (Peppé & McCann, 2003) adapted to EP (Filipe & Vicente, 2011) 

was used to capture the children’s prosodic abilities. This test assesses receptive and 

expressive prosodic skills of children aged 4 and above, and it is composed of two types 

of tests, called formal and functional level tests. More systematic information about the 

original and the Portuguese version of PEPS-C can be found in the Chapter 3 and in the 

Appendix 1. 

 

 

PROCEDURE 
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The administration of PEPS-C was performed in one session lasting 

approximately 45 minutes. Participants were assessed in a quiet room with adequate 

lighting conditions. The material administration order was the same for all the 

participants: Short-Item, Long Item, Turn-End, Affect, Chunking, and Focus. Half of 

the participants started with the receptive tasks and the other half with the expressive 

tasks. 

 

 

 

4.3- RESULTS 

 

 

In this study results were analysed separately for each subtest: Short-Item, Long-

Item, Turn-end, Affect, Chunking, and Focus. Analyses were performed in order to 

examine the development of prosodic abilities, comparing receptive and expressive 

skills. No effects of presentation order were found.  

 

Results for the formal level showed significant differences between the 

performance of the youngest group of children and all the other age groups for Short-

Item tasks (reception: F (5, 108) = 6.04; p < .001; expression: F (5, 108) = 6.99; p < 

.001) and between the two youngest groups and the other age groups for the Long-Item 

tasks (reception: F (5, 108) = 6.19; p < .001; expression: F (5, 108) = 9.24; p < .001). 

Furthermore, the formal receptive skills were acquired before than the expressive ones 

(Short-Item: t (108) = 5.69; p < .0001; Long-Item: t (108) = -4.11; p < .0001). As shown 

in Figure 4, the results for Short-Item Discrimination suggested variable performances 

at ages 5 and 6, whereas for Long-Item Discrimination the more variable results were 

still visible in children aged 7. 

 

Regarding the functional level, the results of the Turn-end receptive and 

expressive tasks were significantly lower for the youngest children (5 to 6 year-olds) 

compared with the other age groups (F (5, 108) = 5.48; p < 0.001; F (5, 108) = 15.66; p 

< 0.001; respectively). Moreover, the paired t-test between the expressive and receptive 
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performances showed the receptive turn-end skill was acquired before than the 

expressive turn-end ability (t (108) = 7.01; p < .0001). As can be seen in Figure 4, the 

results suggested quite variable performances in children aged 5 to 7 years in the 

receptive task, and in those aged 5 to 8 years in the expressive task. Performance was 

consolidated in subsequent developments.  

 

 

Figure 4. Box plots for the PEPS-C subtests: Receptive (left panel) and expressive 

(right panel) performances.  
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The receptive task performance in the Affect subtest showed no significant 

differences between groups. Again, the development of receptive affect skill seemed to 

occur before that of expressive affect ability (t (108) = 8.81; p < .0001). As illustrated in 

the boxplot, the Affect receptive task results suggested that participants achieved ceiling 

scores very early on in development; for the Affect expressive task, however, 

participants presented variable performances in general (see Figure 4). 
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In the Chunking receptive task, the youngest group presented the lowest scores, 

which were significantly different from those of the other age groups (F (5, 108) = 

12.84; p < .001)). For the expressive task, the results were not similar to the ones 

obtained in the receptive task. Indeed, progress was found only after age 7 (F (5, 108) = 

13.68; p < .001). Once again, the chunking receptive skills developed before the 

expressive ones (t (108) = 8.12; p < .0001). The boxplots showed irregular 

performances for the younger children, which became more stable from age 15 (see 

Figure 4). 

 

The Focus receptive performance was significantly lower in the youngest group 

compared to the older ones (F (5, 103) = 10.62, p < .001). The expressive results were 

significantly lower between age 5/6 and all the other age groups, together with 

significant progress visible from the age of 7 to 15/18 (F (5, 103) = 6.64, p < 0.001). 

The more frequent kind of errors is the stress in the final sentence final word or a 

sentence without stress. The gap between expressive and receptive performance was 

consistent, once again, with a clear advantage of the focus receptive skills (t (108) = 

11.51; p < .0001). The box plots showed a clear and wide dispersion of the results that 

stabilize around 11 years of age for the receptive performance. However, the expressive 

performance only improved and became less variable from the age of 15 (see Figure 4). 

 

 

 

4.4- DISCUSSION 

 

 

Overall, the results corroborated findings from other studies that prosody 

continues to develop throughout the school years and that the acquisition of receptive 

prosodic skills precedes the expressive ones (e.g., Wells, Peppé, & Goulandris, 2004). 

Additionally, the youngest groups do not reach competence in many of the prosodic 

tasks, and the pattern of prosodic performance was globally similar for several domains. 

We observed significant improvements between the youngest group performance and 
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all the other age groups for Short-Item discrimination, Short-Item imitation, Turn-end 

reception, Turn-end expression, Chunking reception, and Focus reception subtests. In 

the Long-Item discrimination, Long-Item imitation, and Chunking expression subtests, 

significant progress was found only after age 7. In the Focus expressive task, there were 

significant changes between age 5/6 and all the other age groups, together with 

significant progress visible from the age of 7 to 15/18. Finally, for the Affect subtest 

there were no age differences. As these findings are broadly in line with what is known 

about prosodic development in Western European Romance languages, and there is no 

reason to suppose that EP is a special case, it would appear that this adaptation of the 

PEPS-C is a valid instrument for assessing prosodic skills in EP. 

 

 European Portuguese 5/6 year-olds are able to use prosody in communication, 

however, there are some aspects of prosody that continue to develop after the age of 

five. Similar patterns were found for other languages, like English and Spanish (e.g., 

Martínez-Castilla & Peppé, 2008; Wells et al., 2004).  Particularly, the period between 5 

and 7 years of age was identified as a remarkable stage for maturation of the prosodic 

system in EP. Some prosodic contrasts (namely, focus expression) are hard to achieve 

for younger children, being only mastered by fourteen-years-olds, showing age-related 

changes in prosodic processing and production.  

 

In the Focus subtest, the participants frequently exhibited difficulties in focus 

production. This skill is acquired by age 5 in British English children, but for EP 

speakers this is acquired later on development. Martínez-Castilla and Peppé (2010) 

highlight that the Focus subtest structure that assesses pre-final contrastive focus may 

not be measuring the most common strategy for expressing focus in Spanish, which is 

based on word order.  However, this comparison is not informative since, in EP, as in 

English or Dutch, pre-final contrastive focus is used as a common strategy both in 

comprehension and expression (Chen, 2011; Fernandes, 2007; Frota, 2000; Frota 2012). 

In fact, in EP children produce prosodic focus early on development in a way 

phonetically close to the adult (Frota & Vigário 2008, Frota 2012). Results obtained 

with a questionnaire about Portuguese prosodic development (Proso-Quest) showed that 

children perceived focus at 12 months and produce focus at 18 months (Vigário, 
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Correia, & Butler, 2013). Also, adult Portuguese speakers showed no difficulties in 

carrying out the Focus subtest. Even though it may be necessary to further adjust this 

subtest to the prosodic specificities of the target language, in the case of EP we can 

assume that the use of this skills is acquired later than the turn-end, affect and, chunking 

prosodic abilities.  

 

From a cross-linguistic analysis we can conclude that prosodic functions 

evaluated with the original version of PEPS-C are valid for EP, specifically the use of 

prosody to indicate sentence-type, to signal affective states, to convey phrase 

boundaries. English-speaking children can use pitch and duration to guide grammatical 

interpretation and begin to use affective intonation to indicate meaning by the age of 

five. The same general pattern was found for Portuguese. However, more refined skills 

for using and understanding prosodic features continue to develop for English, Spanish, 

and Portuguese (e.g., Martínez-Castilla & Peppé, 2008; Wells et al., 2004).  

 

 The first results from typically developing EP children should be useful for 

educators, teachers, therapists, and other professionals, providing information 

guidelines about the development and mastery of prosodic skills between 5 and 18 years 

of age. The results support the idea that prosody continues to develop throughout the 

school years, and that the period between 5 to 7 years is an important stage for the 

maturation of prosodic skills in EP. 

 

 The PEPS-C, while an improvement in terms of prosodic assessment, has still 

some concerns: it is still time consuming, and ecological validity needs to be tested (i.e., 

measures need to be feasible for real-world settings). So further research on this 

measure should develop a screening module with more sensitive scales. Also, 

automated analyses can be developed to classify prosodic productions as within or 

outside parameters defined by large normative samples. Future studies should study 

typical and atypical prosody, and we hope to be part of this important effort. 
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CHAPTER 5.  

PROSODY IN CHILDREN WITH ASPERGER SYNDROME2  

                                                
2 Filipe, M. G., Frota, S., Castro, S. L., & Vicente, S. G. (2014). Atypical prosody in Asperger syndrome: 
Perceptual and acoustic measurements. Journal of Autism and Developmental Disorders, 44(8), 1972-
1981. doi:10.1007/s10803-014-2073-2 
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5.1- INTRODUCTION 

 

 

 

 

 

Prosodic impairments are one of the earliest signs of autism spectrum disorder 

(ASD; e.g., Tager-Flusberg, Paul, & Lord, 2005). These impairments range from subtle 

deviations with no impact on comprehension to severe distortions that undermine 

communication (Bonneh, Levanon, Dean-Pardo, Lossos, & Adini, 2011; DePape, 

Chen, Hall, & Trainor,  2012; Green & Tobin, 2009). In either case, they may become a 

barrier to social interaction and approval (Shriberg et al., 2001). Importantly, prosodic 

atypicalities often persist even when other areas of language improve (McCann & 

Peppé, 2003), and they may continue throughout life (e.g., Baltaxe & Simmons, 1985; 

Paul, Orlovski, Marcinko, & Volkmar, 2009; Schoen, Paul, & Chawarska, 2010; Tager-

Flusberg et al., 2005).  

 

As no consensus has emerged on the characterization of the prosodic profile in 

ASD, in this study we focus on one subtype only: Asperger Syndrome (AS). Individuals 

with AS do not have a history of language delay, and their cognitive development is 

within the normal range; nevertheless, they show significant impairments in social 

interaction, imagination, and communication, particularly involving pragmatics and 

prosody (as in ASD; American Psychiatric Association, 2000; Klin, Volkmar, & 

Sparrow, 2000). We also focus on one type of linguistic prosody: the distinction 

between statements and questions through the modulation of intonation. Statements and 

questions are frequent sentence types, which are crucial for communication. Intonation 
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is one of the most frequent means to distinguish a question from a statement in most 

languages of the world (Dryer, 2011). For example, in European Portuguese (EP) this 

sentence type contrast is conveyed by pitch contour (Frota, 2002; Falé & Faria, 2005; 

Frota, Butler, & Vigário, 2013). As prior studies have revealed prosodic difficulties, but 

not impairment in understanding and producing statements and questions in individuals 

with autism (Koegel, Koegal, Green-Hopkins, & Barnes, 2010; Paul et al., 2005; Peppé, 

McCann, Gibbon, O’Hare, & Rutherford, 2007), we aimed to examine this specific 

contrast in the prosody of AS children. To this end, we used the Turn-End subtest of the 

Profiling Elements of Prosody in Speech-Communication (PEPS-C; Peppé & McCann, 

2003). Our participants were Portuguese children (speakers of EP) with AS and 

typically developing peers, and we examined whether the use of intonation to 

differentiate questions from statements was impaired in AS children. First, we analysed 

whether the children could categorically comprehend and produce statements or 

questions. Secondly, we studied the acoustic parameters of the children’s productions in 

order to identify whether the speech of AS children differed in duration, pitch, and 

intensity from that of their peers. Additionally, in order to obtain a perceptual 

characterization of prosodic atypicality, we examined if the utterances produced by the 

children were perceived as sounding natural or odd by adult listeners who were unaware 

of whether they came from AS or typically developing children. The present data is 

published in the Journal of Autism and Developmental Disorders.  

 

 

 

5.2- METHOD 

 

 

PARTICIPANTS 

 

A total of 29 Portuguese children participated in this study, 12 with AS and 17 

typically developing (TD) peers. The clinical group included 10 boys and 2 girls aged 

between 8 and 9 years (M = 8.58, SD = 0.51); they all met the ICD-10 (World Health 

Organization, 1992) and DSM-IV-TR (American Psychiatric Association, 2000) criteria 
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for AS. The Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 

1994) and the Autism Diagnostic Observation Schedule (ADOS; Lord et al., 1989), 

were used to establish the diagnosis. In agreement with the DSM-IV-TR criteria, no 

children with the diagnosis of schizophrenia, obsessive-compulsive disorder, attention 

deficit hyperactivity disorder, or learning disorders were included. The TD group were 

10 boys and 7 girls matched to the AS children on age (M = 8.35, SD = 0.49) and 

nonverbal intellectual level, as assessed with the Raven’s Coloured Progressive 

Matrices (Raven’s CPM; Raven, 1995) (see Table 17). They were attending the first and 

second years of elementary school; none had learning difficulties, according to teacher 

and/or parent reports. All children scored within the normal range in the Raven’s CPM 

test (Portuguese adaptation and norms by Simões, 2000).  

 

 

Table 17. Mean (M), standard deviation (SD), and range for age and score in Raven’s 

Coloured Progressive Matrices (RCPM) in the Asperger syndrome (AS) and typically 

developing (TD) children.  

Group   M SD Range 

AS (n = 12) Age  8.58 0.51 8 – 9 

RCPM score 23.42 3.72 17-29 

TD  (n = 17) Age  8.35 0.49 8 - 9  

RCPM score 27 4.84 18-32 

 

 

A group of 35 master’s students in the Education program at the University of 

Aveiro participated in the study. They were on average 22.11 years old (SD = 4.88). 

Their task was to rate how natural the children’s one-word productions sounded. All 

participants (children and undergraduate students) were native speakers of EP. The 

children were born and raised in monolingual homes in the region of Porto. None of the 

participants had hearing difficulties or uncorrected visual problems. Informed consent 

was obtained from the children’s parents or caregivers and from the adult participants. 
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MATERIAL 

 

To capture the children's ability to distinguish statements from questions, we used 

the Turn-End subtest of the PEPS-C (Peppé & McCann, 2003) adapted to EP (Filipe & 

Vicente, 2011). More systematic information about the original and the Portuguese 

version of PEPS-C can be found in the Chapter 3 and in the Appendix 1. Specifically, 

the Turn-End subtest has two tasks – receptive and expressive – each with 20 items (2 

examples + 2 training items + 16 experimental items). In the receptive task the 

participants are given two pictures, one representing statements (a child reading a book) 

and the other representing questions (e.g., a child offering a carrot), and then hear a 

word produced with a falling or rising intonation (e.g., Carrot? vs. Carrot.). Their task is 

to indicate whether they heard a statement or a question by pointing to the 

corresponding picture. The expressive task is analogous to the receptive one: presented 

with a picture showing a person reading a book about food, the name of the food item 

should be stated (e.g., Carrot.); if the picture shows a person offering food, the name of 

the food item should be produced as a question (e.g., Carrot?). A digital recorder was 

used to record all the children productions. 

 

For the atypicality judgments performed by the adult participants, the one-word 

utterances produced by each child were digitally prepared. The 16 utterances 

corresponding to the experimental trials were arranged sequentially with a 4-second 

inter-stimulus interval; 29 tapes were produced, one per child.  

 

 

PROCEDURE 

 

The children were evaluated in a quiet room of their school, in one individual 

session lasting for approximately 30 minutes. They completed the Turn-End subtest 

starting with the receptive task followed by the productive one. The session was 

recorded for subsequent analyses of the children’s utterances. The distance of the 

speaker from the recorder was kept constant at approximately one foot. 
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The adult participants listened to the 29 tapes of the children’s productions in the 

expressive task. The tapes were presented in a pseudorandom order with an interval of 

10 seconds between tapes. The adults were asked to judge the typicality of the 

utterances disregarding articulation errors or regional accents. A 5-point scale from 1, 

common, to 5, uncommon, was used to rate how natural or odd they sounded. They were 

told not to value articulation errors or regional accent. Judges had no information about 

the objectives of the study. 

 

For the acoustic analyses, the one-word utterances produced by the children in the 

expressive task were spliced into individual sound files (one per word), and the 

duration, pitch (range, mean, maximum, and minimum), and intensity (mean, 

maximum, and minimum) were measured. PRAAT software (Boersma & Weenink, 

2011) was used for all the acoustic measurements. 

 

 

 

5.3- RESULTS 

 

 

With the goal of analysing performance differences between the AS and TD 

groups on the Turn-end subtest, a comparative analysis was conducted. Results for the 

Turn-End subtest are shown in Figure 5. An analysis of variance (one-way ANOVA) on 

the results obtained in the receptive task, with Group as a factor (AS vs. TD children), 

revealed that the performance of the two groups did not differ (F < 1; AS: M = 14.50, 

SD = 2.61; TD: M = 13.67, SD = 2.77). In the expressive task, the average scores were 

similar in the two groups (AS: M = 12.62, SD = 3.39; TD: M = 11.76, SD = 3.81; F [1, 

27] = 1.521; ns). 

 

 

Figure 5. Box plots for the receptive (left) and expressive (right) Turn-End subtest in 

the Asperger Syndrome (AS) and typically developing (TD) children. 
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Regarding perceptual analyses, blind judges perceived AS children’s productions 

as sounding significantly more atypical or uncommon than those from TD children (M 

= 3.42 vs. 2.39, respectively, for AS and TD; F [1, 27] = 10.98; p = .003; η² = .202). 

Figure 6 shows box plots for the typicality ratings of the two groups.  

 

 

Figure 6. Box plots for the atypicality ratings given to utterances from Asperger 

syndrome (AS) and typically developing (TD) children. 
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Box plots for the acoustic measurements separately by group are shown in Figure 

7. Since the prosodic aspects of speech are acoustically reflected in fundamental 

frequency, duration, and intensity, a multivariate analysis of variance (MANOVA) was 

carried out to assess whether the factor Group (TD vs. AS children) had a significant 

effect on these variables. The MANOVA revealed a significant effect of Group, F (1, 

27) = 5.216; p = 0.03; ηp² = 0.612; power = 0.941. In order to further specify whether 

the pattern of acoustic measurements for statements and questions differed between 

groups, analyses of variance with Modality (statements vs. questions) as within-subject 

factor and Group (AS vs. TD) as between-subject factor were conducted for each 

acoustic parameter. The average duration of statements ranged from 0.86 to 1.40 

seconds in the AS group, and from 0.70 to 1.12 seconds in the TD group (M = 1.08 vs. 

0.89, SD = 0.17 vs. 0.12, respectively). The average duration of questions ranged 

between 0.84 to 1.34 seconds in the AS group and between 0.70 to 0.99 seconds in the 

TD group (M = 1.08 vs. 0.88, SD = 0.13 vs. 0.88, respectively). The analysis of variance 

revealed that duration was longer in the AS group, for statements as well as for 

questions (for Group, F (1, 27) = 19.72; p < .001; η² = .422; no interaction). Pitch range 

was also higher in AS children than in their TD peers, for statements (M = 108 vs. 70, 

SD = 40 vs. 27, respectively) and for questions (M = 175 vs. 124, SD = 54 vs. 45, 

respectively; F [1, 27] = 13.06; p = .001; η² = .326). Mean pitch was also significantly 

increased in the AS group, both for statements (M = 243 vs. 224) and questions (M = 

286 vs. 261; F [1, 27] = 6.32; p = .018; η² = .190). The same pattern was observed for 

maximum pitch, higher in AS children than in their peers, for statements (M = 255 vs. 

222, SD = 36 vs. 28, respectively) and questions (M = 332 vs. 281, SD = 41 vs. 48, 

respectively; F [1, 27] = 14.71; p = .001; η² = .353). 

 

By contrast, no differences between AS and TD children were found for minimum 

pitch (statements: M = 146 vs. 151, SD = 23 vs. 21; questions: M = 156 vs. 157, SD = 

24 vs. 20; F < 1). Also, no differences were found in the intensity parameters (mean 

intensity for statements F [1, 27] = 2.453, ns, for questions, F [1, 27] = 2.175, ns; 

minimum intensity for statements F < 1, for questions F [1, 27] = 1.034, ns; maximum 

intensity for statements F [1, 27] = 3.792, ns, for questions: F [1, 27] = 2.928, ns). 

Additionally, in order to see if the results could be biased due to the small number of 
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girls in the clinical group, the results were analysed again without the girls and the 

pattern of results remained the same. 

 

 

Figure 7. Box plots for acoustic measurements (duration, pitch range, f0 mean, f0 max, 

and f0 min) of utterances from Asperger Syndrome (AS) and typically developing (TD) 

children. 
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A standard multiple regression was used to assess the success of different models 

including significant parameters as predictors of atypicality judgments. All predictor 

variables were included in the backward stepwise method (see Table 18). The best-fit 

model (R2 = 0.63, F [5, 23] = 10.484; p = < .001) for predicting atypical prosody was 

composed by question maximum pitch (beta = .499), statement maximum pitch (beta = 

-.586), question mean pitch (beta = -.605), statement mean pitch (beta = .525), and 

question duration (beta = .749).  
 
 
 

Table 18. Regressions predicting atypical prosody.  
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 Beta Standard Error p-value 

Model 1    

   Maximum pitch question .712 .001 .296 

   Maximum pitch statement -.443 .001 .290 

   Mean pitch question -.644 .010 .066 

   Mean pitch statement .399 .012 .249 

   Span pitch question -.176 .001 .752 

   Span pitch statement -.106 .001 .758 

   Duration statement .079 .000 .816 

   Duration question .709 .000 .047 

   Adjusted R2 0.58   

Model 2    

   Maximum pitch question .733 .001 .267 

   Maximum pitch statement -.475 .001 .220 

   Mean pitch question -.665 .010 .045 

   Mean pitch statement .440 .010 .134 

   Span pitch question -.200 .001 .708 

   Span pitch statement -.081 .001 .799 

   Duration question .775 .000 <.001 

   Adjusted R2 0.60   

Model 3    

   Maximum pitch question .803 .001 .174 

   Maximum pitch statement -.557 .001 .008 

   Mean pitch question -.684 .009 .031 

   Mean pitch statement .475 .009 .063 

   Span pitch question -.266 .001 .560 

   Duration statement .766 .000 <.001 

   Adjusted R2 0.62   

Model 4    

   Maximum pitch question .499 .000 .050 

   Maximum pitch statement -.586 .000 .004 

   Mean pitch question -.605 .008 .030 

   Mean pitch statement .525 .008 .028 

   Duration question .749 .000 <.001 

   Adjusted R2 0.63   
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An inspection of the fundamental frequency contours revealed that the 

productions of AS speakers were characterized by heterogeneous contour patterns, 

unlike the productions of their TD peers that were overall more consistent. This is in 

line with the higher variability (SD values for pitch range and maximum pitch) found in 

the utterances produced by AS children compared to the TD children. 

 

 

 

5.4- DISCUSSION 

 

 

The present chapter aimed to describe the perception and production of the 

prosody of statements and questions expressed by intonation by EP speaking children 

with AS, and to identify potential markers of prosodic impairment in this clinical 

population. As previous findings on prosodic abilities in AS are inconsistent, in this 

study the focus was set on the combination of perception and production approaches, 

and on the acoustic characterization of the children’s one-word productions. Twelve 

children with AS were matched to 17 typically developing (TD) peers on age and non-

verbal intelligence, and they were evaluated with the Turn-end subtest of the PEPS-C. 

The results showed that prosodic contours associated with statements and questions in 

children with AS were categorically accurate in perception (receptive skills) and in 

production (expressive skills): children with AS performed similarly to TD children in 

the comprehension of the two intonation patterns and in the production of the two 

prosodically different categories. However, acoustic measurements of the utterances 

from AS children showed alterations in duration and pitch, and children with AS had 

greater variability in fundamental frequency contours compared to TD peers. 

Additionally, adults unaware of the origin of the utterances rated those produced by AS 

children as atypical in comparison with the one produced by TD peers. These findings 

indicate that although the perception of statement and question intonation is not 

impaired in AS children, the acoustic form of the utterances they produced is. 

 



Chapter 5. Prosody in Children with Asperger Syndrome!

!

164 

The present results did not find any differences between children with AS and TD 

peers in the production and perceptual classification of statements and questions. This is 

consistent with those obtained by Paul et al. (2005), Peppé et al. (2007), and Peppé, 

Cleland, Gibbon, O’Hare, and Mastínez-Castilla (2011) for English. Therefore, this 

specific prosodic ability seems to be accurate in children with AS. Also in line with 

previous findings for lexical stress production, emotional sentence production, or 

speech-like vocalizations (e.g., Schoen et al., 2010; Grossman, Bemis, Plesa-Skwerer, 

& Tager-Flusberg, 2010; Peppé, 2007; Grossman, Edelson, & Tager-Flusberg, 2013), 

judges identified atypicality in productions of children with AS. Indeed, previous 

studies of prosody in high-functioning autism using perceptual ratings have also found 

atypical prosody in these individuals (Nadig & Shaw, 2012; Shriberg et al., 2001). 

Thus, atypical prosody can be considered a hallmark of the autistic spectrum. These 

atypicalities in expressive prosody may induce the listener to perceive the utterances as 

odd, and this can have implications for social interaction. Atypical perception of 

prosody has severe consequences for social integration, as documented in literature 

(e.g., Baron-Cohen & Stauton, 1994; Paul et al., 2005).  

 

Several studies have disclosed specific acoustic patterns in the speech of children 

with AS (Bonneh et al., 2011; DePape et al., 2012; Diehl et al., 2009; Diehl & Paul, 

2013; Green & Tobin, 2009; Kanner, 1943; Sharda et al., 2010; Shriberg et al., 2001). 

For instance, monotonous speech and narrow f0 range has traditionally been described 

as characteristic of autism (Kanner, 1943). However, in line with our results, greater 

variability in pitch and higher pitch peaks have been documented in several studies, in 

spite of no differences in minimum pitch and intensity parameters (Bonneh et al., 2011; 

DePape et al., 2012; Diehl et al., 2009; Diehl & Paul, 2013; Green & Tobin, 2009; 

Sharda et al., 2010; Shriberg et al., 2001). Recently, Diehl and Paul (2013) also found 

characteristic acoustic patterns in the speech of children with AS: they spoke more 

slowly than their peers. These findings are in line with the predictions of Bellon-Harn, 

Harn, and Meline’s (2007) hypothesis of a significant deficit in duration. The 

researchers found consistent deviation in rates and inappropriate pausing in the 

productions of children with AS. More recently, Demouy et al. (2011) suggested that 

prosodic features such as rising intonation can be markers of ASD pathology. The 
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results of our study indicate that increased pitch variability may be a marker for AS, and 

that alterations in duration, mean and maximum pitch are good acoustic predictors of 

perceived atypicality of AS speech. Interestingly, these acoustic predictors seem to be 

independent of the children’s native language, given the convergent results found in 

English and Portuguese AS children. Our results are also suggestive of specificities in 

fundamental frequency contours in AS. These contours have more consistent patterns in 

TD children, in contrast with the high variability of the f0 contours found in AS 

children. Taken as a whole, our findings show that increased pitch range as a consistent 

prosodic characteristic in the speech of AS children. Therefore, contrary to the common 

impression of monotonic speech in autism (Baltaxe & Simmons, 1985), children with 

AS have greater variability in pitch than their TD peers. The same was found in children 

with high and lower functioning autism (Baltaxe, 1984; Diehl et al., 2009).  

 

In sum, this study provides evidence of acoustic specificities in the prosody of 

children with AS with no apparent impact on the distinction and use of the grammatical 

meanings of statement and question, which are conveyed by prosody.  As expressive 

prosody plays a vital role in the way listeners react to a speaker, knowing more about 

the prosodic profile of these individuals would help to design better intervention 

strategies. However, further research is needed in order to address current limitations. 

First, studies should incorporate larger sample sizes to obtain representative findings. 

Second, other aspects of prosody (such the use of chunking, or emphasis) need to be 

investigated to assess the generalizability of current findings. Third, it is necessary to 

explore prosodic measures in more naturalistic settings, such as conversations. Fine, 

Bartolucci, Ginsberg, and Szatmari (1991) showed that naturalistic speech could be 

more sensitive to subtle characteristics of prosody production in particular for autism 

populations. Finally, the parameters analysed may not capture all the factors that could 

contribute to atypical expressive prosody (for example, a phonological analysis of 

intonation patterns in AS speech is still to be done). In order to capture the extent of 

prosodic impairments in ASD, future work should address these issues, by building on 

the practical and scientific implications of the present study.  
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CHAPTER 6.  

PROSODY IN CHILDREN WITH HIGH-FUNCTIONING AUTISM3 

                                                
3 Filipe, M. G., Frota, S., Villagomez, A., & Vicente, S. G. (to appear). Prosody in children with high-
functioning autism. In M. Armstrong, M. M. Vanrell, & N. C. Henriksen (Eds.), Issues in hispanic and 
lusophone linguistics. Philadelphia, USA: John Benjamins. 
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6.1- INTRODUCTION 

 

 

 

 

 

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized 

by social communication impairment and restricted interests/repetitive behaviours 

(American Psychiatric Association, 2013). A wide range of variability, from low-

functioning autism to high-functioning autism (HFA), characterizes this disorder. 

Individuals with low-functioning autism are characterized by more profound 

impairments and lower intellectual functioning, whereas individuals with HFA are 

characterized by higher verbal and intellectual functioning. Prosodic abilities have 

attracted researchers’ attention in this clinical population, because prosodic atypicalities 

are a common feature in autism (e.g., McCann & Peppé, 2003; McCann, Peppé, 

Gibbon, O’Hare, & Rutherford, 2007; Shriberg et al., 2001). Still, research has not yet 

provided a detailed characterization of this deficit, and there is a lack of research on this 

topic for European Portuguese (EP) speaking children. In this chapter, 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., formal level), and/or difficulties related to 

conveying and comprehending important meanings expressed using prosody (i.e., 

functional level). Importantly, prior to the current study, little research attempted to 

analyse whether prosody is independent from further aspects such as nonverbal 

intelligence, executive function, attention, or other neuropsychological processes. 

Therefore, our second aim was to analyse the association between prosody and other 
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developmental domains including nonverbal intelligence, vocabulary, phonological 

awareness, pragmatics, attention, and executive function. Furthermore, given the 

importance of variability within the autism spectrum, two case studies were conducted 

to illustrate prosodic impairments in children with HFA. The present data is published 

in the book Issues in hispanic and lusophone linguistics. 

 

 

 

6.2- METHOD 

 

 

PARTICIPANTS 

 

A total of 15 Portuguese children with HFA, aged 5 to 9 years (M = 7.33; SD = 

1.39), and living in the districts of Porto and Aveiro, participated in this study. 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 

DSM-V (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 on age (M = 

7.27; SD = 1.43) and nonverbal intelligence in order to eliminate nonspecific factors as 

performance explanations, such as intellectual disability. All participants were native 

speakers of EP, without visual or hearing impairments, and demonstrated a level of 

nonverbal intelligence at or above the expected average for the age, assessed with the 

Raven Coloured Progressive Matrices (RCPM; Raven, 1995; Simões, 2000). The 

groups were not significantly different on measures of nonverbal intelligence (RCPM) 

and attention (Children's Colour Trails Test, CCTT; Llorente, Williams, Satz, & D`Elia, 

2003), but were significantly different on measures of language (Griffiths Mental 

Development Scales 2-8 years - Sub-scale Language, GMDS; Luiz et al., 2007), 
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receptive vocabulary (Peabody Picture 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 (Behaviour Rating Inventory of Executive Function, BRIEF; 

Gioia, Isquith, Guy, & Kenworthy, 2000; Teles & Vicente, 2011) (see Table 19). 

Written parental informed consent was obtained. 

 

 

Table 19. Mean (M), Standard Deviation (SD) and Range for Age, Nonverbal 

Intelligence, Language - Griffiths Subscale, Phonological Awareness, Vocabulary, 

Pragmatics, Attention, and Executive Functions in the High-Functioning Autism (HFA) 

and Typically Developing (TD) Children.  

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. Score 
for Attention Problems (Interference index): M = 0.86; SD = 0.52. Maximum score for 
Executive Functions Problems = 105. 

 

 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 
Intelligence 

24.67 3.43 17 – 32  24.40 4.54 17 – 32  >.05 

Language 84.38 19.95 40 – 115  105.81 10.77 90 – 123  <.05 

Phonological 
Awareness 

7.53 5.66 0 - 12  11.20 3.09 0 – 12  <.05 

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 

Attention 1.09 0.94 0.1 – 3.0  0.81 0.70 0.1 – 2.2  >.05 

Executive 
Functions 

64.93 11.09 49 – 88  53.87 9.60 37 – 71  <.05 
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MATERIAL 

 

The EP Version of PEPS-C was implemented to evaluate receptive and expressive 

prosodic skills (see Chapter 3 and Appendix 1 for details). Participants were also 

evaluated in several domains with the following measures: 

 

(1) Raven's Coloured Progressive Matrices (RCPM; Raven, 1995; Simões, 2000). 

This test assesses nonverbal Intelligence. It provides a 36-item paper format, and, in 

each test item, participants are asked to identify the missing item that completes the 

pattern. Participants point to the pattern piece they select. 

 

(2) Peabody Picture Vocabulary Test (PPVT; Dunn & Dunn, 2007; Vicente et al., 

2011). This is a measure of receptive vocabulary. Participants are required to point to 

one of four pictures that best represent the meaning of a verbally presented stimulus 

word. 

 

(3) Assessment of reading skills in European Portuguese - Metalinguistic 

Awareness of the Phoneme Test (ALEPE; Sucena & Castro, 2012). This test assesses 

phonological awareness. A list of 12 word pairs is presented. Participants repeat each 

pair and identify the same sound presented. 

 

(4) Pragmatic Protocol (Prutting & Kirschner, 1987). This protocol aim to 

evaluate pragmatics and it is completed after observing individuals engaged in 

spontaneous, unstructured conversation with a communicative partner for 15 minutes. 

There are 30 pragmatic aspects of language that are judged as “appropriate”, 

inappropriate,” or “not observed.” 

 

(5) Children's Colour Trails Test (CCTT; Llorente, Williams et al., 2003). The 

CCTT assesses sustained attention. The CCTT 1 requires the connection of one set of 

encircled numbers (1–15) in ascending order. The CCTT 2 consists of two sets of 

encircled numbers (1–15), one set printed in a pink background and another set printed 
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in a yellow background. The participant is required to link the numbers in ascending 

order, alternating between pink and yellow circles. Outcome variables used in this study 

included the interference score (difference in performance between CCTT 2 and CCTT 

1 divided by CCTT 1).  

 

(6) Behaviour Rating Inventory of Executive Function – Short Parental Version - 

(BRIEF; Gioia et al., 2000; Teles & Vicente, 2011): The BRIEF – Short Parent Form is 

a report measure regarding the parents’ views of the child’s behavioural functioning 

within the daily environment. This test is composed of 35 items divided into eight 

nonoverlapping clinical scales, pertaining to various aspects of executive dysfunction. 

Outcome variables used in this study included the overall Global Executive Composite.  

 

 

PROCEDURE 

 

Children were seen individually in a quite room with adequate lighting conditions. 

The assessment was carried out in accordance with the manual instructions and 

performed across three to five sessions lasting approximately 45 minutes each and 

completed within a month.  The order of the tests tries to alternate between verbal and 

nonverbal tasks and was the same for all participants: (1) RCPM; (2) PEPS-C; (3) 

CCTT; (4) ALEPE; (5) PPVT; (6) Pragmatic Protocol.  

 

The questionnaire BRIEF was administrated 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. The expressive performance was recorded and subsequently 

re-evaluated. 

 

 

 

6.3- RESULTS 

 

 



Chapter 6. Prosody in Children with High-Functioning Autism 

!

174 

 

 

Results were analysed to investigate the differences between autistic and typically 

developing children on prosody.  In general, children with autism demonstrated lower 

performance on prosodic abilities. The differences were statistically significant in Short-

Item Discrimination (F (1, 28) = 4.244; p = .049; η² = .132) and Imitation (F (1, 28) = 

10.975; p = .003; η² = .282), Long-Item Imitation (F (1, 28) = 6.316; p = .018; η² = 

.184), Turn-End Reception (F (1, 28) = 4.847; p = .036; η² = .148), Turn-End 

Expression (F (1, 28) = 4.959; p = .034; η² = .150), and Affect Expression (F (1, 28) = 

6.322; p = .018; η² = .184; see Figure 8).  

 

 

Figure 8. Means scores for the PEPS-C subtests in the typically developing children 

and in children with High-Functioning Autism (HFA) with the same chronological age 

and non-verbal intelligence.  

 

 
 

 

 

Furthermore, in order to analyse the relationship of possible prosodic 

impairments to other basic deficits, Pearson correlations were calculated between 

variables. We used a composite score for prosody tasks (overall mean scores). Prosodic 

abilities in general were strongly correlated with language Griffiths subscale (Pearson r 

= .53; p = .002) phonological awareness (Pearson r = .73; p < .0001), vocabulary 



Chapter 6. Prosody in Children with High-Functioning Autism 

!
!

175 

(Pearson r = .69; p < .0001), and pragmatics (Pearson r = .78; p < .0001). There was no 

correlation between prosodic skills and the other abilities: executive functions (Pearson 

r = .16; p = .262) and attention (Pearson r = .19; p = .299). 

 

Individual differences are important and there is a wide variability that 

characterizes the autism spectrum. Therefore, 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 relationship.  Two case studies of children with HFA were 

conducted to examine and illustrate prosodic deficits. 

 

 

CASE A.  

 

 Case A is a child 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 9 

illustrates his performance on each of the domains assessed and compares it with the 

performance of a typically developing peer (TD) of the same chronological age and 

nonverbal intelligence. This comparison consisted of the standardized scores for each 

test that were derived from raw scores using the norming information gathered when the 

test was developed. By comparing Case A’s performance with the typically developing 

child, we identified difficulties in each of the areas assessed.  Furthermore, the data 

suggested a probable association between language and prosodic impairments.  

 

 

Figure 9. Standardized scores for all the domains assessed regarding A.’s (child with 

High-Functioning Autism, HFA) and a typically developing peer (TD, child with the 

same chronological age and non-verbal intelligence). 
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 Case A demonstrated difficulties in prosody (see Figure 10).  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 that executive functions deficits are influencing A’s prosodic 

performance. This could have an important impact in the context of implementing 

interventions.  Specifically, practitioners may consider integrating executive training in 

future intervention efforts to prosodic skills.  

 

 

Figure 10. Standardized scores for all the PEPS-C tasks regarding A.’s (child with 

High-Functioning Autism, HFA) and a typically developing peer (TD, child with the 

same chronological age and non-verbal intelligence). 
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CASE B. 

 

 Case B is also a child diagnosed with HFA at age 3 and was five years old at the 

time he participated in this study. He attended a regular kindergarten. By comparing B’s 

performance with a child of similar nonverbal mental age and chronological age (see 

Figure 11), we found that Case B exhibits a very significant deficit in prosodic ability 

congruent with other impairments. In fact, difficulties were found in each of the 

assessed areas (i.e., prosodic abilities, vocabulary, phonological awareness, pragmatics, 

attention, and executive functions). 

 

 

Figure 11. Standardized scores for all the domains assessed regarding B.’s (child with 

High-Functioning Autism, HFA) and a typically developing peer (TD, child with the 

same chronological age and non-verbal intelligence). 
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 B’s performance in PEPS-C showed a generalized prosodic deficit, exhibiting 

problems in all tasks (Short-Item Discrimination, Short-Item Imitation, Long-Item 

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 12). B’s prosodic profile was very poor 

and consistent, the performance in the Affect expression task being the most affected. 

As demonstrated in this case, prosodic performance is altered at both form and 

functional levels.  This has an important impact in planning intervention: practitioners 

in this case should concentrate on specific aspects of prosodic abilities.   

 

 

Figure 12. Standardized scores for all the PEPS-C tasks regarding B.’s (child with 

high-functioning autism, HFA) and a typically developing peer (TD, child with the 

same chronological age and non-verbal intelligence). 
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6.4- DISCUSSION 

 

 

 Prosody is a crucial communication skill used to convey meaning. Therefore, in 

the present chapter 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 

functions. 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 (with pairwise matching one-to-one) suggested significant 

differences in prosodic performance of children with HFA from typically developing 

peers, and that language abilities were strongly correlated with prosody. The results are 

consistent with findings in other languages, where children with HFA performed 

significantly poorer than controls in at least one prosodic task (e.g., Peppé el al., 2007; 

Rutherford, Baron-Cohen, & Wheelwright, 2002).  
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 Overall, results showed that autistic children have difficulties imitating or 

perceiving prosodic patterns (formal level), as well as problems with questions / 

statements and liking / disliking prosodic affective contours (functional level). No 

problems emerged in the understanding or producing 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.  

 

 In addition, this study demonstrates a relationship between prosody and other 

language abilities (such as phonological awareness, receptive vocabulary, and 

pragmatics). Previous studies have also shown that prosody still correlates strongly with 

language (e.g., McCann, Peppé, Gibbon, O'Hare, & Rutherford, 2007). Indeed, it could 

be argued that participants performed significantly lower because they did not 

understand the tasks; however, tasks included two examples and two training items, 

which ensured that participants understood the task. Additionally, the instructions are 

suitable for children over the age of 4 years with linguistic or developmental disorders. 

 

 It is tempting to conclude that prosodic impairment is simply a manifestation of 

the language impairments of children with autism because language and prosody require 

the same understanding or inter-subjective connection with a communication partner. 

However, 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 autism. However, future studies should 

consider possible implications of other neuropsychological processes in the assessment 
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of prosodic impairments. In this context it is important to understand the relationship 

between prosody and the more common social-cognitive theories of autism (e.g., 

Theory of Mind; Baron-Cohen, Leslie, & Frith, 1985; Weak Central Coherence Theory, 

Frith, 1989; and Theory of Executive Dysfunction; Rajendran & Mitchell, 2007). For 

instance, the Theory of Executive Dysfunction identifies difficulties in planning, 

initiation, and inhibition skills as a core deficit that underlines this disorder (Rajendran 

& Mitchell, 2007). In this theoretical view, people with autism 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. Indeed, other theoretical accounts can contribute with relevant hypotheses 

that seem to be related with the development of prosodic skills. It seems that the 

relationship between social-cognitive theories of autism and prosody will continue to 

reveal important features. Future research should continue to explore the relationship 

between prosody and each of the social-cognitive theories. 

 

 It is notable that the study of prosody and language in autism has not been further 

explored in the context of linguistics, cognitive science, and psychology perspectives. 

The present chapter aims to strengthen this link. Future research should further explore 

these questions with larger samples size and more robust statistic analyses in order to 

verify if the present pattern of findings can be replicated.  
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7.1- MAIN FINDINGS OF THE PRESENT STUDY 

 

 

 

 

 

 

Language is one of the most fascinating cognitive functions. It consists of the 

continuous process of coding and decoding symbols and process meaning, which 

contributes to social communication/interactions. Within language development, 

prosodic systems (prosodic structure, intonation, rhythm) play a key role in spoken 

language. In the beginning of this thesis we point out the idea that the study of prosody 

is related with the production and comprehension of the organizational structure of 

speech, including the patterns of intonation, timing, prominence, and chunking of 

spoken utterances. They mediate the phonetic substance of speech within a wide range 

of communicative functions. Indeed, prosody is a communicative element of great 

importance, and without it the understanding and the expression of language would be 

compromised. Difficulties with these abilities can dramatically influence daily 

conversations, social and professional interactions, and even typical language 

development. Therefore, the present thesis was aimed at studying prosodic skills in 

typically developing children and those diagnosed with autism spectrum disorder. 

 

 We considered that in order to study prosodic skills and to provide effective 

assessment and intervention guidelines for prosodic impairments, we first need to: (1) 

have a test sensitive to developmental change; (2) use tasks that have ecological validity 

and clinical properties, such as length and ease of administration, that allow them to 
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become part of standard language assessment batteries; and (3) have a representative 

normative comparison sample and understand the typical sequence of prosodic 

acquisition. In previous research on Portuguese children, prosody has not been a main 

focus. When we started this project, there were neither established methods for assess 

prosody, nor detailed descriptions of the typical sequence of prosodic acquisition. 

Therefore, the development of an assessment method for European Portuguese (EP) in 

Chapter 3 and the characterization of the development profile in Chapter 4 were of 

major importance to increase the accuracy of description of prosodic 

delays/impairments. We chose the Profiling Elements of Prosody in Speech-

Communication (PEPS-C; Peppé & McCann, 2003) test because it examines receptive 

and expressive prosodic ability in adults and children, does not requires specialized 

transcription skills in the tester, the samples of speech are elicited in a homogeneous 

way across subjects, responses are the same for all participants, and instructions are 

suitable for individuals who may have low cognitive level. Thus, seems that PEPS-C is 

a valuable test to assess prosody in both clinical and research settings.  

 

Furthermore, communication impairments in autism spectrum disorders (ASD) 

are often marked by atypicalities in prosody (Baltaxe, Simmons, & Zee, 1984; Bonneh, 

Levanon, Dean-Pardo, Lossos, & Adini, 2011; Green & Tobin, 2009; Kjelgaard & 

Tager-Flusberg, 2001; McCann & Peppé, 2003; Paul, Augustyn, Klin, & Volkmark, 

2005; Paul, Orlovski, Marcinko, & Volkmar, 2009; Sharda et al., 2010; Shriberg et al., 

2001; Nadig & Shaw, 2012; Tager-Flusberg, Paul, & Lord, 2005). Although there is 

research quantifying expressive and receptive disorders in ASD, no consensus has 

emerged on the characterization of the prosodic profile. Research has not yet provided a 

detailed characterization of this deficit, and from earlier research it is not clear whether 

impaired prosody is related to language impairments and/or to specific cognitive or 

neurodevelopmental profiles. There is also a paucity of research on this topic for EP 

speaking children. Therefore, in Chapter 5 and 6 we explored different aspects of 

prosody in Asperger syndrome (AS) and high-functioning autism (HFA), because 

individuals with ASD vary greatly in their language abilities (from nonverbal to 

fluency) and thus vary in their prosodic skills. These studies show that prosodic 

problems are frequent in Portuguese children with ASD, but in a different way across 
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the autistic spectrum. More functional children with ASD, namely AS, can have no 

problems with functional and categorically distinctions in prosody (e.g., they can 

produce and comprehend questions and statements), but they are perceived as atypical 

and revealed atypical acoustic measurements. Our study also suggests that some 

children with HFA (less functional than AS) have problems perceiving or imitating 

prosodic patterns, and do not understand some of the communicative functions 

conveyed by prosody. Therefore, atypical prosody seems to be a hallmark of the ASD. 

Still, future studies should compare prosodic skills within and between ASD groups. 

Moreover, it is crucial to differentiate prosodic problems in different subgroups 

according to the linguistic level at which they occur as well as according to possible 

etiologies. 

 

 In sum, this thesis investigated prosodic skills in individuals with typically and 

non-typically development, and to this general aim we achieved seven specific 

objectives: (1) To adapt a test to assess prosodic abilities to EP; (2) To conduct a 

systematic assessment of prosodic abilities, including both functional and formal skills 

as well as expressive and receptive abilities, in order to build up a comprehensive 

picture of prosodic skills development (5 to 18 years old); (3) To explore the relation 

between prosodic skills and other developmental topics (e.g., vocabulary, phonological 

awareness, attention, and executive functions); (4) To understand the prosody 

impairments in the ASD; (5) To do cross-linguistic comparisons (English, Spanish, and 

Portuguese); (6) To release the Portuguese version of Profiling Elements of Prosody in 

Speech-Communication (PEPS-C); and (7) To disseminate scientific material 

constructed as well as theoretical knowledge about prosodic acquisition in typically and 

non-typically developing children.  

 

  

 

 

7.2- IMPLICATIONS FOR PROSODIC ASSESSMENT 
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In the absence of an assessment tool of prosody in Portuguese, the PEPS-C has 

proved to be worthwhile for identifying impairments in prosodic expression and 

comprehension in typically development and in individuals with ASD. Therefore, the 

EP version of the PEPS-C is an useful test (for researchers and clinicians) to assess 

prosody in individuals with typically and non-typically development. This test is 

sensitive to developmental change and has now a representative normative comparison 

sample. However, alterations in prosody can be seen even when the individual has a 

“typical” score in this test showing that clinicians need to consider other measures to 

assess prosody (such as acoustic measures and phonological categorization). 

 

 Language ability (encompassing articulation, phonological processing, 

vocabulary, grammatical, and semantic skills) is highly variable in ASD, ranging from 

the high end of normal distribution to completely non-verbal (Lord & Paul, 1997; 

Kjelgaard & Tager-Flusberg, 2001). Therefore, prosody produced by people with 

autism has also been described on a continuum from having a dull quality at one end to 

having a singsong quality at the other end. We need to comprehend this striking feature, 

as well as to comprehend the different manifestation of prosodic impairments, and we 

suggest the following types of prosodic impairments: (1) Use of acoustic parameters 

and form level; (2) Use the acoustic parameters to convey functions; and/or (3) 

Perceptual atipicalities in prosody.  

 

 

 

7.3- CLINICAL IMPLICATIONS FOR PROSODIC INTERVENTION 

 

 

 

As prosody plays a vital role in the way listeners react to a speaker, knowing more 

about the prosodic profile of these individuals would help to design better intervention 
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strategies. With regard to intervention in ASD, there is an agreement that this should 

start from early on, be intensive, and involve families as actively as possible (e.g., 

Prizant & Wetherby, 1988, cited by Ozonoff, Rogers & Hendren, 2003). It is also 

critical that interventions have solid theoretical constructs, rigorous methodologies, and 

be empirically based (Rogers, 1998; Schreibman, 2000 cited by Ozonoff, Rogers & 

Hendren, 2003).  

 

Although prosodic impairments in the autistic spectrum and their implications for 

the social context have been discussed in previous research (e.g., Baron-Cohen & 

Stauton, 1994), a systematic study about prosody rehabilitation, to our knowledge, does 

not exist. Therefore, research on prosody intervention is a current need. Importantly, the 

results of the present study have several clinical and scientific implications in that field. 

From a clinical point of view, prosodic intervention should focus both on the categorical 

linguistic level (i.e., the comprehension and production of different grammatical 

meanings expressed by prosody), and on the acoustic level (i.e., the acoustic form of the 

prosodic patterns produced), targeting specific communicative goals and acoustic 

performance. Our results demonstrate that although children with AS do not have 

difficulties with perceiving and expressing one grammatical distinction of intonation, 

they can have impairments in the use of some prosodic acoustic cues. Therefore, in the 

case of impaired prosody, it is important for a therapist to thoroughly identify an 

individual's strengths and weaknesses, and focuses on the dimensions where deviations 

from typical prosody occur. On the other hand, prosody is normally learned without a 

conscious effort, and it is difficult to teach it to individuals with autism. Therefore, 

prosodic intervention should include the conscious training of acoustic patterns within 

meaningful contexts, which may have an impact on the ability to use prosody 

effectively in speech. Specifically, duration and pitch are very important aspects to 

focus on to improve the social integration of children with AS. By and large, our 

findings open possibilities for further research, which may impact on the current 

language intervention techniques, and efforts might be directed for training of the 

prosodic aspects of language.  
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7.4- UNANSWERED QUESTIONS 

 

 

 

Prosodic impairments, such as acoustic deviations in prosodic markers, observed 

in autistic children’s speech could be a signal for delay or for impairment. On the one 

hand, delay means that children will reach typical development stages at some point 

(like a train being delayed, but reaching its destination). On the other hand, the 

impairment hypothesis suggests a disordered profile with gaps in developmental 

milestones with progress occurring in a non-sequential pattern. How can the prosodic 

markers studied in the literature contribute to this debate? Are prosodic deviations a 

signal of delay or of impairment? Our findings showed that word duration was 

significantly longer in the clinical population with AS. Because duration diminishes 

with age (e.g., Harnsberger, Shrivastav, Brown, Rothman, & Hollien, 2008), we 

strongly suggest that this acoustic parameter is delayed in children with AS. In the case 

of fundamental frequency contours, it has been described that they are generally 

different from those of the typically developing peers. As variation in pitch decreases 

with age in typical development (Whiteside & Hodgson, 2000), it is quite possible that 

these differences may be also due to a relative delay in this prosodic cue. However, as 

prosody in children with Asperger Syndrome is atypical that suggests disorder than 

delay. Prosodic markers are important whether they represent a delay or impairment, 

and this particular distinction should be analysed for intervention planning. 

 

Disordered prosody is a specific feature of ASD and therefore we must look to 

autism-specific explanations at the cognitive level. Therefore, another important 

unanswered question is the relationship between the major theoretical perspectives that 

try to understand the neurocognitive atypicalities of ASD (Theory of Mind, Weak 

Central Coherence, and Theory of Executive Dysfunction) and the development of 

prosodic skills: 

 

(1) As the Theory of Mind is related to the ability to comprehend thoughts, 
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desires, and emotions of others, prosody can be considered an advanced test of 

this theory (Rutherford, Baron-Cohen, & Wheelwright, 2002). Thus, problems 

with the functional level of prosody can be related with this particular problem. 

However, this is not clear, because, as Leslie and Frith (1988) showed, children 

with specific language impairments have problems with prosody but have no 

difficulties with Theory of Mind.  

  

(2) The Weak Central Coherence explores the difficulty with integrating meaning 

in higher-level representations or problems with processing the whole information 

(Frith, 1989). In this framework, prosodic problems may be due to the difficulty 

in the integration of information in the acoustic signal. However, once again, this 

relationship is unclear. 

 

(3) The Theory of Executive Dysfunction identifies difficulties in planning, 

initiation, and inhibition skills as a core deficit that underlines this disorder 

(Rajendran & Mitchell, 2007). In this theoretical view, people with autism 

misunderstand prosody because they find difficulties with these abilities (e.g., to 

inhibit the default response). 

 

It seems that the relationship between social-cognitive theories of autism and 

prosody will continue to reveal important facets of the disorder. In fact, disordered 

prosody seems more likely to be due to impaired theory of mind, weak central 

coherence, or executive dysfunction, than to be a simple result of delayed language.  

 

 

 

 

7.5- EXTENSIONS OF THIS WORK 
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We need to provide other measures of psychometric soundness for the PEPS-C, 

such as data on reliability, standard error of measurement, sensitivity, among others. 

This test, while an improvement in terms of assessment procedure, is still very long for 

a clinical assessment, especially when used in the context of a full-blown 

neuropsychological/language evaluation. Therefore, further research on this measure, 

need to identify the most sensitive scales for a range of developmental levels. In 

addition, there is a need for more ecological models of assessment. It would also be 

desirable to develop new strategies that allow the assessment of prosodic skills early in 

development. Future studies should continue to develop these methods. 

 

In addition, it is notable that the study of prosody and language in autism has not 

been further explored in the context of linguistics, cognitive science, and psychology 

perspectives. This multidisciplinary perspective should be consider in future 

investigation as it is crucial to understand whether the prosodic patterns are related to a 

general developmental delay or if these atypical patterns are specific to ASD. This 

information would provide important insight whether or not the prosodic impairments 

warrant specific and direct treatment. Moreover, it is crucial to differentiate prosodic 

problems in different subgroups as well as according to possible etiologies. The 

relationship between prosody and subgroups of ASD could provide insight into the 

nature and etiology of this disorder. Future research should also continue to explore the 

relationship between prosody and each of the social-cognitive theories (Theory of Mind, 

Theory of Central Coherence, and Theory of Executive Functioning).  

 

All the questions presented should be explored with larger samples size and more 

robust statistic analyses in order to verify if the present pattern of findings can be 

replicated. Also of interest would be to compare the prosodic profile over several years 

in order to understand the prosodic development specificities in autism. Finally, this 

experimental approach can be applied to other populations in which perceptual learning 

relevant to language and communication is of interest (e.g., second-language learning, 

aging, cochlear implant recipients, among others). 
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7.6- CONCLUDING 

 

 
 
 

In a series of empirical studies, the present work makes a unique contribution to 

an under-researched aspect of communication—prosody in typically and non-typically 

speakers of EP—with implications for its assessment and intervention for both clinical 

and scientific environments. Particularly, (1) we adapted a prosodic assessment method 

for EP speakers. (2) We found that (2.1) EP prosody continues to develop throughout 

the school years, (2.2) the acquisition of receptive prosodic skills precedes the 

expressive ones, and (2.3) the age between 5 and 7 years is a remarkable stage for the 

maturation of the prosodic system in this language. (3) We showed that, although 

children with AS could produce categorically accurate prosodic patterns, their prosodic 

contours were perceived as odd by adult listeners, and acoustic measurements showed 

alterations in duration and pitch. (4) We also found that EP children with HFA have 

(4.1) difficulties perceiving and imitating prosodic patterns as well as difficulties 

understanding or effectively producing some of the communicative functions conveyed 

by prosody; (4.2) findings also suggest a significant positive correlation between 

prosody and other language domains. In sum, although prosodic impairments in ASD 

may display similar features across languages, there is some language specificity that 

calls for further research. We hope that this work will pave the way for a more detailed 

exploration for further basic, applied, and translational research. Therefore, we hope 

that this ending is just the beginning of new beginnings. 
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APPENDIX 1 

 

 
Description of the PEPS-C functional level by receptive and expressive tasks  

 

 

             Subtest Assessment Target                                Child Task 

Short-item 
Discrimination 
(Discriminação de 
Itens Curtos) 

Ability to perceive differences 
in intonation in words of 1-2 
syllables 

Participants see a picture and hear two intonation 
patterns. After, they choose if they are the same or 
different. 
 

Short-item 
Imitation(Imitação de 
Itens Curtos) 

Ability to imitate differences 
in intonation in words of 1-2 
syllables 

Participants have to imitate intonation patterns. 

Long-item 
Discrimination 
(Discriminação de 
Itens Longos) 

Ability to imitate prosodic 
forms in utterances of 6-7 
syllables 

 
Participants see a picture and hear two intonation 
patterns. After, they choose if they are the same or 
different. 

Long-item Imitation 
(Imitação de Itens 
Longos) 

Ability to imitate prosodic 
forms in utterances of 6-7 
syllables 

Participants have to imitate intonation patterns. 

 

Turn-end Reception 
(Interação – Tarefa 
Recetiva) 

 

Ability to understand 
questioning versus declarative 
intonation. 

Participants see a picture and hear a question or a 
statement (e.g., Carrot vs. Carrot?). After, they choose 
if they heard a question or a statement. 

Turn-end Expression 
(Interação – Tarefa 
Recetiva) 

 

Ability to produce questioning 
versus declarative intonation. 

If participants see a picture of a person reading about 
food, they will say name of food with the prosody that 
expresses statement (e.g., Carrot); If participants see a 
picture offering food, they will say name of food as if 
were asking a question (e.g., Carrot?). 

Affect Reception 
(Afeto – Tarefa 
Recetiva) 

Ability to understand liking or 
disliking intonation. 

Participants see a picture and hear like or dislike 
intonation (e.g., Cheesev vs. Cheese^). After, they have 
to choose if they heard like or dislike intonation. 

Affect Expression 
(Afeto – Tarefa 
Expressiva) 

Ability to express liking or 
disliking intonation. 

Participants see a picture of a food; say name of food 
with the prosody that expresses like (e.g., Cheese^) or 
dislike (e.g., Cheesev). After indicate whether if they like 
or don’t like of the food item.  

Chunking Reception Ability to comprehend Participants see a picture and hear a phrase that 
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(Segmentação – 
Tarefa Recetiva) 

syntactically ambiguous 
phrases disambiguated by 
prosody. 

represents two or three pictures (e.g., Fish-Fingers and 
Fruit vs. Fish, Fingers and Fruit). After, they have to 
choose if they heard a phrase with two or three pictures. 

Chunking Expression 
(Segmentação – 
Tarefa Expressiva) 

Ability to produce 
syntactically ambiguous 
phrases disambiguated by 
prosody. 

Phrases accompanied by two or three pictures (e.g., 
Fish-Fingers and Fruit vs. Fish, Fingers and Fruit); 
participants describe what are seen. 

Focus Reception 
(Foco – Tarefa 
Recetiva) 

Ability to identify focus. Participants see a picture with two colours and hear a 
phrase with focus in one colour (e.g., Blue and BLACK 
socks). After, they have to choose which colour was 
focused (e.g., Black). 

Focus Expression 
(Foco – Tarefa 
Expressiva) 

Ability to produce focus. Participants see a picture and hear a sentence that didn’t 
match (e.g., The black cow has the ball). After they have 
to correct the speaker (e.g., No, the RED cow has the 
ball). 

Note. For each PEPS-C subtest there are two examples, two items for training and 16 experimental items.  
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APPENDIX 2 

 

One-word utterances included in the training and experimental sessions 

 

Training Item (Translation)  Experimental Item (Translation)  Experimental Item (Translation) 

1) Noz (Nut)  1) Limão (Lemon)   12) Pão (Bread) 

2) Figo (Fig)  2) Salada (Salad)   13) Maçã (Apple) 

3) Pepino (Cucumber)  3) Ervilhas (Peas)  14) Iogurte (Yogurt) 

4) Mel (Honey)  4) Ovo (Egg)  15) Sumo (Juice) 

5) Café (Coffee)  5) Laranja (Orange)  16) Massa (Pasta) 

6) Cebola (Onion)  6) Uvas (Grapes)  17) Salsicha (Sausage) 

  7) Bolacha (Cookie)  18) Banana (Banana) 

  8) Peixe (Fish)  19) Pêra (Pear) 

  9) Cenoura (Carrot)  20) Bolo (Cake) 

  10) Leite (Milk)  21) Queijo (Cheese) 

  11) Tomate (Tomato)  22) Gelado (Ice Cream) 
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I - ENQUADRAMENTO TEÓRICO 

 

 

No presente manual é apresentado um teste de avaliação das competências prosódicas, 

desenvolvido por Peppé e McCann, em 2003, para a língua inglesa – o Profiling Elements of Prosody 

in Speech-Communication (PEPS-C) – adaptado para o Português Europeu (PE). Este instrumento 

tem como principal objectivo avaliar qualquer indivíduo a partir dos 4 anos de idade com suspeita de 

perturbação na prosódia. O PEPS-C analisa não só a capacidade de expressão (output), mas 

também a compreensão da prosódia (input), bem como considera dois níveis que, apesar de 

relacionados, podem ser analisados separadamente (Peppé, 1998): (1) o Nível Formal; e (2) o Nível 

Funcional. 

1) Nível Formal: Avalia a capacidade de receção e processamento do som e a capacidade 

de imitação de estímulos relacionados com o nível mais básico do processamento fonético, no qual o 

significado não está envolvido. Este nível é avaliado por duas provas, nomeadamente a prova Itens 

Curtos e a prova Itens Longos. As tarefas da prova Itens Curtos utilizam estímulos de uma só palavra, 

enquanto que, as tarefas da prova Itens Longos utilizam estímulos de quatro a seis palavras. Nas 

tarefas forma-receção o objectivo é avaliar se o participante apresenta alterações ao nível da 

capacidade de receção e processamento do som, sendo que para tal é utilizado o paradigma 

discriminação “igual versus diferente”. São apresentados estímulos sonoros laringeográficos, isto é, 

gravações do sinal emitido pela laringe, onde só existe prosódia, sem qualquer informação 

segmental. Depois de cada par de estímulos laringeográficos o sujeito apenas tem que escolher se os 

sons que ouviu são iguais e optar pela imagem que simboliza igual (dois círculos vermelhos iguais), 

ou se os sons são diferentes e, nesse caso, optar pela imagem que simboliza o diferente (um círculo 

vermelho e um quadrado verde). As tarefas do nível forma-expressão avaliam a capacidade de 

imitação de estímulos semelhantes aos utilizados nas tarefas do nível da função. Durante estas 

tarefas o examinado tem que imitar o estímulo que ouviu. 

2) Nível Funcional: Avalia a capacidade para compreender e expressar prosódia utilizada 

para veicular as funções afetiva, pragmática, gramatical e interativa. Estas funções são avaliadas em 

quatro provas. A primeira prova, Interação, refere-se à compreensão e utilização da prosódia na 
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conversação, onde se indica através da entoação de pergunta ou de afirmação que tipo de resposta é 

esperada. A prova Afeto diz respeito à compreensão e utilização da prosódia para expressar agrado 

ou desagrado. Por sua vez, a terceira prova, Segmentação, determina se existe a capacidade da 

utilização e compreensão da prosódia para sinalizar fronteiras no discurso quer lexicais quer 

sintáticas. Por último, a prova Foco refere-se à capacidade para dar ênfase a uma palavra do 

enunciado através da prosódia. Segue-se a descrição mais completa e detalhada de cada uma das 

provas deste nível. 

A prova Interação enquadra-se na função pragmática e de interação da prosódia. O objectivo 

desta tarefa é perceber se o sujeito consegue realizar a distinção entre dois tipos de frases, 

nomeadamente declarativas e interrogativas. São utilizados nomes de alimentos. Na tarefa recetiva 

da prova Interação, o examinado ouve um determinado estímulo auditivo que varia entre uma 

entoação interrogativa (e.g., MAÇÃ?) e uma entoação declarativa (e.g., MAÇÃ). No ecrã aparecem duas 

imagens, uma representa alguém a oferecer comida, associada à entoação interrogativa, e outra 

representa alguém a olhar para o mesmo alimento num livro, associada à entoação declarativa. O 

examinado tem que selecionar a imagem que corresponde ao estímulo que ouviu. Na tarefa 

expressiva da mesma prova, o examinado vê no ecrã imagens de alimentos que podem ser 

oferecidos ou lidos num livro e é pedido que diga o nome do alimento consoante a situação 

apresentada. Por exemplo, se a imagem apresentada é um alimento a ser oferecido, o examinado 

tem que utilizar uma entoação interrogativa (e.g., LEITE?), no entanto, se a imagem mostrar o alimento 

como se estivesse a ser lido, o sujeito tem que utilizar uma entoação declarativa (e.g., LEITE).  

A prova Afeto baseia-se na função da prosódia para transmitir preferências. Nesta tarefa são 

igualmente usados nomes de alimentos. Na componente recetiva da prova surge um alimento no ecrã 

e um estímulo auditivo a acompanhar, nomeadamente o nome do alimento pronunciado com 

desagrado (e.g., QUEIJOv 1) ou com agrado (e.g., QUEIJO^ 2). A resposta do examinado consiste em 

selecionar no ecrã uma das duas imagens que aparecem de seguida e em simultâneo: uma cara 

sorridente no caso de considerar que o estímulo corresponde a agrado, ou triste se o estímulo for de 

desagrado. Na componente expressiva da prova as imagens dos mesmos alimentos da tarefa 

recetiva aparecem e é pedido ao participante para produzir o nome do alimento de forma a indicar se 

ele próprio gosta ou não dele, usando as suas preferências como guia. O examinador certifica-se das 

preferências do examinado, em relação ao alimento, pedindo-lhe que após expressar a intenção 
                                                
1 ^ simboliza entoação ascendente-descendente  
2 ^ simboliza entoação descendente-ascendente 
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comunicativa desejada escolha o rosto de agrado ou de desagrado. Assim, se aparecer uma imagem 

que representa um tomate e o examinado não gostar deste alimento vai dizer a palavra com uma 

entoação de desagrado (e.g., tomatev) e clicar no rosto que representa esta preferência. 

A prova Segmentação enquadra-se na utilização da prosódia para delimitar o discurso em 

unidades linguísticas ou chunks, processo que na maioria das vezes reflete divisões sintáticas e/ou 

lexicais. Na prova de receção, o examinado ouve o estímulo sonoro e seleciona a imagem apropriada 

ao fraseamento prosódico. As imagens consistem em pares de meias de diferentes cores ou objetos. 

Por exemplo, quando as meias são utilizadas como estímulo, o examinado terá que distinguir se o 

que ouviu corresponde a um par de meias pretas com uma parte em vermelho mais um par de meias 

rosa (MEIAS PRETAS&VERMELHAS3 E ROSAS) ou a um par de meias pretas mais um par de meias 

vermelhas com cor-de-rosa (MEIAS PRETAS E VERMELHAS&ROSAS). No caso dos objetos, o examinado 

tem que distinguir se são palavras isoladas (e.g., BOLO, REI E PORTA) ou se existem palavras 

compostas (e.g. BOLO-REI E PORTA). Na vertente de expressão surgem no ecrã imagens semelhantes 

à tarefa de receção e é pedido ao sujeito que nomeie aquilo que vê. A título de exemplo, se o 

examinado estiver a ver uma imagem de um bolo-rei e uma porta tem que dizer “BOLO-REI E PORTA”. 

Contudo, se estiver a ver uma imagem com um bolo, um rei e uma porta deverá acrescentar uma 

pausa após o primeiro elemento e dizer “BOLO, REI E PORTA”. 

A prova Foco pressupõe a colocação de ênfase em informação importante. Esta tarefa 

assenta na noção básica de que a informação mais importante de uma frase é indicada através da 

prosódia. Na tarefa de receção, o examinado tem de identificar a palavra acentuada em frases como 

MEIAS AZUIS E PRETAS, onde a palavra PRETAS é acentuada. Nesse sentido, aparecem duas 

manchas de tinta no ecrã correspondentes às duas cores que são incluídas na frase e o examinado 

tem que escolher a cor que foi acentuada. A vertente de produção utiliza um jogo de futebol com 

animais (vacas e ovelhas) de várias cores que está a ser descrito por um comentador distraído. O 

examinado pode ver, por exemplo, uma imagem de uma vaca verde no ecrã e ouvir o comentador 

dizer a “VACA PRETA TEM A BOLA”. O sujeito é instruído a corrigir o comentador e neste caso deveria 

responder “NÃO, A VACA VERDE TEM A BOLA”, com foco na palavra VERDE. O sítio esperado da 

acentuação oscila entre a cor ou o animal. 

Através desta diferenciação, este instrumento indica com detalhe de que forma a prosódia 

está afetada: se afeta apenas o modo como o indivíduo usa a prosódia para se exprimir, ou se 

                                                
3 “&” simboliza a junção de duas cores num par de meias, correspondendo no Português a “E”.  
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também afeta o nível da receção. Não obstante, analisa ainda se somente a função prosódica está 

afetada, isto é, se afeta a comunicação no discurso, ou se também afeta a forma, ou seja, se afeta a 

discriminação auditiva e as competências vocais necessárias. Desta forma, em termos de 

diagnóstico, esta estrutura tem a vantagem de indicar onde é que a alteração da prosódia se insere. 

Se o discurso do participante apresenta uma prosódia atípica, o teste irá sugerir se isto afecta: (1) o 

modo como o indivíduo usa as competências fonéticas (nível forma; componente expressiva); (2) a 

utilização da prosódia para alcançar a sua função comunicativa (nível função; componente 

expressiva); (3) as competências fonéticas ao nível da receção (nível forma; componente recetiva); 

ou ainda (4) a habilidade de processar as funções da prosódia (nível função; componente recetiva). 

Esta organização permite também investigar se problemas ao nível da receção poderão justificar 

alguns problemas ao nível da produção. Por este motivo, o conteúdo das tarefas é semelhante de 

modo a que possam ser comparadas entre si. 

O programa do teste funciona através da reprodução de imagens sucessivas num ecrã e no 

Anexo A pode ser encontrada a folha de cotação. A Figura 1 e a Tabela 1 sintetizam a informação 

relativa à organização das diferentes tarefas. 

 

Figura 1. 

Descrição das tarefas do PEPS-C consoante o nível (Forma e Função) 
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Tabela 1. 

Descrição das tarefas do PEPS-C consoante o nível (Forma e Função) e modo (Input e Output) 

 

Nível Modo              Tarefa Descrição 

 

 

 

 

Forma 

Input Discriminação de itens 
curtos 

Avalia a competência para perceber mudanças de 
entoação em estímulos laringeográficos curtos. 
Os estímulos provêm de itens das tarefas 
Interação e Afeto.  

Output Imitação de itens curtos Avalia as competências de voz requeridas para 
imitar várias formas de entoação em estímulos 
curtos. Os estímulos provêm de itens das tarefas 
Interação e Afeto. 

Input Discriminação de itens 
longos 

Avalia a competência de discriminação de formas 
prosódicas em estímulos laringeográficos longos. 
Os estímulos provêm de itens das tarefas 
Segmentação e Focos. 

Output Imitação de itens longos Avalia a competência de imitação de formas de 
prosódia em estímulos longos. Os estímulos 
provêm de itens das tarefas Segmentação e 
Focos. 

 

 

 

 

 

Função 

Input Interação – receção Avalia as competências para distinguir a entoação 
interrogativa e declarativa em palavras simples.  

Output Interação – expressão Avalia as competências para produzir a entoação 
interrogativa e declarativa em palavras simples. 

Input Afeto – receção Avalia as competências para compreender a 
entoação que exprime Afeto (agrado ou 
desagrado) em palavras simples. 

Output Afeto – expressão Avalia as competências para produzir entoação 
afetiva (agrado ou desagrado) em palavras 
simples. 

Input Segmentação – receção Avalia as competências de compreensão sintática 
de frases ambíguas através do uso da prosódia.  

Output Segmentação – expressão Avalia as competências para produzir frases 
ambíguas de forma desambigua através da 
prosódia. 

Input Foco – receção Avalia as competências para identificar o foco.  

Output Foco – expressão Avalia as competências para produzir o foco. 

Nota. Os nomes das tarefas originais em inglês são os seguintes: Short Item Reception, Short Item 

Expression, Long Item Reception, Long Item Expression, Turn-End Reception, Turn-End Expression, 

Affect Reception, Affect Expression, Chunking Reception, Chunking Expression, Focus Reception e 

Focus Expression. 
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Todas as provas do PEPS-C são compostas por figuras e estímulos sonoros caracterizados 

como culturalmente inofensivos, familiares a crianças mais novas e fáceis de pronunciar (em relação 

aos sons). Note-se ainda que todas as palavras-estímulo foram alvo de caracterização 

psicolinguística. Cada tarefa é composta por 16 itens experimentais, número suficiente para que os 

resultados não sejam obtidos à sorte e para que se mantenha o nível de atenção das crianças. As 

tarefas de receção foram construídas com apenas duas possibilidades de resposta para cada item, 

para evitar que as tarefas dependessem em demasiado da memória auditiva. 

 

O PEPS-C dispõe de informação orientadora do nível de rendimento de 120 crianças (entre 

os 5 e os 14 anos) sem alterações do desenvolvimento do sudoeste da Grã-Bretanha (Wells, Peppé, 

& Goulandris, 2004), podendo ainda ser consultados os resultados de grupos com desenvolvimento 

típico em vários trabalhos (e.g., Peppé, McCann, Gibbon, O’Hare, & Rutherford, 2006; 2007). 

Atualmente, o PEPS-C encontra-se disponível para o inglês britânico, escocês, norte-americano e 

australiano, encontrando-se também adaptado ao espanhol, francês, holandês e norueguês (Peppé 

et al., 2006). 
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II – Avaliação 
 
 

As provas são administradas por um examinador que deve usar o manual de utilização do 

PEPS-C (Versão Portuguesa), as respectivas folhas de cotação (ver Anexo A), um computador e um 

gravador (para gravar as tarefas expressivas de todas as provas). O teste funciona em PowerPoint e 

implica que o examinado ouça os estímulos sonoros, veja e escolha imagens e produza expressões 

verbais.   

 

III – Cotação 
 

Para a cotação o experimentar deve utilizar as respectivas folhas de cotação depois de ter 

realizado o programa de treino para o PEPS-C para a versão Portuguesa. Cada tarefa é composta 

por dois itens de exemplo, dois itens de treino e 16 itens experimentais (excepto a prova de 

vocabulário e do conceito igual/diferente). Apenas os 16 itens experimentais são cotados para obter a 

pontuação total. 

 

Tarefas recetivas (Interação, Afeto, Segmentação e Foco, Discriminação de Itens curtos e 

Discriminação de Itens Longos): O examinado pontua um ponto para uma resposta correta. A 

pontuação máxima é de 16 e a mínima é 0 para cada tarefa. 

 

Tarefas expressivas (Interação, Afeto, Segmentação e Foco): O examinado pontua um ponto 

se o julgamento do examinador coincidir com a resposta correta. A pontuação máxima é de 16 e a 

mínima é 0. As respostas ambíguas são cotadas com 0 pontos. 

 

Tarefas de imitação (Imitação de Itens Curtos, Imitação de Itens Longos): O examinado 

pontua 1 ponto para uma resposta boa, 0.5 para uma resposta razoável e 0 para uma resposta pobre 

(ver especificidades desta cotação na pág. 16 e 30 deste manual). 

 

O total de toda a pontuação é 192. 
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IV – Como Começar? 

 

A avaliação deve ser realizada em sessões individual em locais com adequadas condições de 

luminosidade, conforto e sonoridade. O teste tem a duração aproximada de 45 minutos. Deve-se 

reforçar de forma positiva os examinados, contudo não devem ser dadas informações sobre o seu 

desempenho ao longo do teste em tarefas específicas. Note-se, ainda, que as respostas dos 

sujeitos não devem ser modeladas pelo experimentador. 

 

As instruções do examinador encontram-se escritas a azul escuro neste manual e devem ser 

seguidas da forma mais rigorosa possível. 

 

É recomendado, mas não obrigatório, seguir as tarefas na ordem apresentada. Todavia, as 

provas Vocabulário e Conceito Igual/Diferente devem ser completadas antes de todas as outras 

tarefas. 

 

É possível completar o PEPS-C numa única sessão, contudo alguns examinadores podem 

preferir dividir a avaliação em duas ou três sessões. Neste caso, é aconselhável completar a 

avaliação num período de duas semanas. Pode ser necessário reaplicar a prova de vocabulário 

depois de uma segunda sessão. 

 

Apresenta-se de seguida a descrição das provas do PEPS-C com os objectivos, instruções, 

estímulos, cotação e critérios de seleção.  
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V – Descrição das Tarefas 

 

1. Prova de vocabulário 

 

Objectivo: Assegurar que o sujeito conhece e é capaz de nomear todos os itens usados nas tarefas 

do PEPS-C. 

 

- Esta prova é a primeira a ser aplicada. É composta por imagens representativas de todos os itens 

que vão aparecendo ao longo do teste.  

 

- A primeira imagem a aparecer é o Rei.  

 

Examinador: “O que achas que isto é?” [Se acertar, é importante reforçar o examinado de forma 

positiva. Se não, deve dizer-se “Eu acho que é um Rei”. Carrega-se no rato para aparecerem as 

próximas imagens]. 

 

NOTA: Em relação à imagem das meias, deve-se explicar que as meias podem ser de uma só cor ou 

podem ter duas cores. Em relação aos nomes compostos, deve-se explicar ao sujeito que deve dizer 

sempre as duas palavras (e.g., couve-flor e não couve).  

 

Não reconhecer uma imagem que surja no teste pode ser um motivo para o sujeito demorar a dar 

uma resposta. Contudo, como não se trata de um teste de nomeação, o vocabulário deve ser dado 

assim que for solicitada ajuda nesse sentido. 

 



Appendix 3: PEPS-C – Portuguese Manual 

 

12 

2. Conceito igual/diferente  

 

Objectivo: Assegurar que o sujeito conhece os conceitos de “igual” e “diferente”. 

 

- Compreender os conceitos de “igual” e “diferente” é importante para desempenhar corretamente as 

provas de discriminação de estímulos curtos e de estímulos longos.  

 

- Quando se começa esta prova aparece no ecrã o símbolo que corresponde ao conceito de “igual”.  

 

 

 

 

 

 

 

Examinador: “O que notas nestes dois círculos?” [Se o sujeito acertar e disser “são iguais” 

devemos reforçar. Se der outras respostas como “são círculos” ou “são vermelhos”, deve-se procurar 

que veja o que existe para além disso. De seguida, carrega-se no rato para aparecer o símbolo que 

corresponde ao conceito “diferente”]. 

 

 

 

 

 

 

 

“E agora, o que notas nesta imagem?” [Deve repetir-se o mesmo procedimento em relação à 

resposta dada na imagem anterior]. 

 

NOTA: O examinador deve assegurar-se que o sujeito compreendeu o conceito de “igual” e 

“diferente” antes de avançar para as próximas provas. Caso isto não ocorra, dever-se-á recorrer a 

outros exemplos para facilitar a compreensão destes dois conceitos. 
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3. Discriminação de Itens Curtos  

 

Objectivo: Avaliar a competência do sujeito para perceber mudanças de entoação em estímulos 

curtos (uma palavra). 

 

Quando esta tarefa começa, aparecem os seguintes símbolos no ecrã. 

 

 

 

 

 

 

 

Examinador: “Vamos ouvir alguns barulhos e tu vais dizer se eles são iguais ou diferentes”.  

 [clicar no símbolo          para ouvir o primeiro som] 

“Estes são diferentes, então tens que carregar no símbolo diferente”. [clicar na metade 

do ecrã com um quadrado e com um círculo]”.  

 

[voltar a carregar no símbolo       para ouvir o segundo som]  

“Mas estes são iguais, então tens que carregar neste símbolo”. [clicar na parte do ecrã 

com dois círculos]”.  

 

 “Agora tenta tu.” 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser fornecida qualquer ajuda. 
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Estímulos da Tarefa Discriminação de Itens Curtos  

 

Discriminação de itens curtos 

ORDEM ESTÍMULO CATEGORIA 

Exemplo1 Gelado AFI-AGR 

Exemplo2 Banana QUE- QUE 

Treino1 Queijo AGR-AFI 

Treino2 Sumo AFI-AGR 

1 Bolo QUE-AGR 

2 Salsicha AGR-AGR 

3 Ovo DES-DES 

4 Massa AGR-QUE 

5 Iogurte AFI-AGR 

6 Peixe DES-DES 

7 Tomate AFI-DES 

8 Água QUE-QUE 

9 Ovo DES-AFI 

10 Laranja QUE-QUE 

11 Cenoura QUE-DES 

12 Bolacha AGR-AGR 

13 Pão AFI-AFI 

14 Uvas DES-QUE 

15 Pera AFI-AFI 

16 Leite AFI-AGR 

Nota: DES – desagrado; AGR – agrado; AFI – afirmação; QUE – questão 

 

 

Cotação: Cada resposta é registada na folha de cotação com uma cruz no número 1 se o sujeito 

escolher a resposta do lado esquerdo do ecrã ou com uma cruz no número 2 se o sujeito escolher a 

resposta do lado direito do ecrã. Cada resposta correta é contabilizada com 1 ponto e cada resposta 

incorreta é cotada com 0 pontos. 
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4. Imitação de Itens Curtos  

 

Objectivo: Avaliar competências para a imitação de diferentes tipos de entoação em estímulos curtos 

(uma palavra). 

 

Quando esta tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

 

Examinador: “Vais ouvir algumas palavras e terás que imitar a forma como a pessoa no 

computador as disse. Eu vou fazer a primeira, ouve”  

[clicar no ícone        para aparecer o primeiro som e dar a resposta adequada]   

 

“Primeiro o computador fala e depois tu falas. Estás a compreender?”.  

[clicar no ícone        para aparecer o segundo som e dar a resposta adequada]   

 

“Agora tenta tu” 

[clicar no ícone        para aparecer o terceiro som e pedir ao sujeito para imitar o estímulo] 

 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. Os sujeitos devem ser 

encorajados a ouvir atentamente antes de imitar os estímulos.  
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Estímulos da tarefa Imitação de Itens Curtos  

 

Imitação de Itens Curtos 

ORDEM ESTIMULO CATEGORIA 

Exemplo1 Massa Agrado 

Exemplo2 Gelado Afirmação 

Treino1 Cenoura Desagrado 

Treino2 Massa Questão 

1 Bolo Questão 

2 Tomate Afirmação 

3 Ovo Desagrado 

4 Bolachas Agrado 

5 Salsicha Afirmação 

6 Água Questão 

7 Sumo Agrado 

8 Peixe Desagrado 

9 Laranja Desagrado 

10 Gelado Agrado 

11 Leite Afirmação 

12 Banana Questão 

13 Iogurte Agrado 

14 Pera Afirmação 

15 Laranja Questão 

16 Uvas Desagrado 

Nota: DES – desagrado; AGR – agrado; AFI – afirmação; QUE – questão 

  

 

Cotação: Consideram-se “Boas” respostas (cotadas com 1 ponto) aquelas que refletem de forma 

perfeita a entoação do estímulo. São cotadas como respostas “Razoáveis” (cotadas com 0.5 pontos) 

aquelas que não refletem uma imitação exata mas que mantêm a função. As respostas “Pobres” são 

cotadas quando ocorre uma imitação fraca ou incorreta (cotada com 0 pontos). Ver programa de 

treino para exemplos. 



Appendix 3: PEPS-C – Portuguese Manual 

 

17 

 

 

Critérios de seleção de estímulos da prova Itens Curtos 

 

Os estímulos desta prova foram selecionados, de modo aleatório, a partir dos itens que 

compõem as provas Afeto e Interação uma vez que esta prova tem como objectivo avaliar se o 

examinado possui competências de discriminação auditiva e de imitação para completar essas 

mesmas provas.  

À semelhança dos restantes estímulos que compõem as provas Interação e Afeto, são 

palavras mono a trissilábicas que fazem parte do vocabulário infantil de crianças em idade pré-

escolar (5 anos). Todas elas são nomes concretos e fazem parte da categoria semântica dos 

alimentos. O procedimento específico de seleção dos estímulos encontra-se desenvolvido com mais 

detalhe nas páginas 22 e 27 deste mesmo manual (secções relativa às provas de Interação e Afeto). 

No que diz respeito à organização dos itens, foram elaboradas duas listas distintas para as 

tarefas receção e expressão. Os estímulos foram ordenados de modo a que não se repetissem itens 

com o mesmo fonema na posição inicial. A ordem dos estímulos das provas Interação e Afeto foi 

ainda invertida na maioria dos estímulos. 

 No caso da tarefa de receção, os pares de categorias prosódicas foram igualmente 

distribuídos ao longo da lista de itens, de forma a que não se repetissem mais do que duas vezes em 

sequência. No caso da tarefa expressão, foram aleatoriamente distribuídos 5 itens por cada uma das 

categorias prosódicas pertencente às provas Afeto e Interação. Os estímulos foram gravados numa 

cabine insonorizada com um microfone de alta qualidade do Laboratório de Fala da Universidade do 

Porto. O software utilizado foi o Pro Tools LE versão 5.1.1 com uma frequência de amostragem de 48 

kHz e 16 bits de resolução. No seguimento, estes estímulos foram sujeitos a um “low-pass filtering 

(limite superior 500Hz) usando o programa PRAAT (Boersma & Weenink, 2011) de forma  a substituir 

as gravações da laringe utilizadas na versão original (ou seja, gravações sem informação lexical). 
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5. Interação – Tarefa Recetiva 

 

Objectivo: Avaliar as competências para distinguir entoação interrogativa e declarativa em estímulos 

curtos (uma palavra). 

 

Quando a tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

 

Examinador: “Vais ouvir uma pessoa no computador a dizer o nome de alguns alimentos. Às 

vezes ela vai dizer o nome do alimento que está a ler no livro.” [clica-se no ícone     que 

corresponde à entoação afirmativa] “Então, tu carregas neste desenho.” [o examinador clica em 

cima da figura da metade direita do computador] 

 

“Outras vezes ela vai oferecer algum alimento, assim” [clica-se no ícone       que corresponde à 

entoação interrogativa] “Então tu escolhes esta imagem.” [o examinador clica em cima da figura da 

metade esquerda do computador] 

 

“Agora é a tua vez.” 

 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da prova Interação – Tarefa Recetiva 

 

 

Interação – Tarefa Recetiva 

ORDEM ESTÍMULO CATEGORIA 

Exemplo1 Pera Declarativa 

Exemplo2 Água Interrogativa 

Treino1 Massa Interrogativa 

Treino2 Iogurte Declarativa 

1 Peixe Interrogativa 

2 Banana Interrogativa 

3 Sumo Declarativa 

4 Tomate Declarativa 

5 Queijo Declarativa 

6 Bolacha Interrogativa 

7 Ovo Interrogativa 

8 Pão Declarativa 

9 Salsichas Declarativa 

10 Uvas Interrogativa 

11 Bolo Interrogativa 

12 Cenoura Interrogativa 

13 Leite Declarativa 

14 Ovo Declarativa 

15 Laranja Interrogativa 

16 Gelado Afirmação 

 

 

Cotação: Cada resposta é registada na folha de cotação com uma cruz no número 1 se o sujeito 

escolher a resposta do lado esquerdo do ecrã ou com uma cruz no número 2 se o sujeito escolher a 

resposta do lado direito do ecrã. Cada resposta correta é contabilizada com 1 ponto e cada resposta 

incorreta é cotada com 0 pontos. 

 



Appendix 3: PEPS-C – Portuguese Manual 

 

20 

6. Interação – Tarefa Expressiva  

 

Objectivo: Avaliar as competências do sujeito para produzir entoação interrogativa e declarativa em 

estímulos curtos (uma palavra).  

 

Quando esta tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

 

 

Examinador: “Vais ver uns desenhos que vão aparecer no ecrã um a um. Se a imagem mostrar 

alguém com o alimento no prato ou na mão como se estivesse a oferecer - como por exemplo, 

assim [o examinador aponta para a figura que aparece no ecrã] - tu dizes o nome do alimento 

como se estivesses a perguntar-me a mim se eu o quero comer.” [O examinador fornece uma 

resposta possível e clica no ecrã para aparecer a próxima figura] 

 

“Se a figura mostrar alguém a ler no livro o nome do alimento - como nesta imagem [o 

examinador aponta para o ecrã] - dizes o nome desse mesmo alimento como se tu estivesses a 

dizer-me como é que esse alimento se chama.” 

 

“Agora tenta tu.” 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 
ajudado. A partir do 4º estímulo não deve ser fornecida qualquer ajuda. O examinador não olha para 
o ecrã nem para a cara do sujeito enquanto toma a decisão para não ser influenciado por factores 
não prosódicos. 
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Estímulos da prova Interação – Tarefa Expressiva 

 

 

Interação – Tarefa Expressiva 

ORDEM ESTIMULO CATEGORIA 

Exemplo1 Maçã Interrogativa 

Exemplo2 Ervilhas Declarativa 

Treino1 Peixe Interrogativa 

Treino2 Gelado Declarativa 

1 Pão Interrogativa 

2 Uvas Interrogativa 

3 Bolacha Declarativa 

4 Cenoura Declarativa 

5 Massa Declarativa 

6 Laranja Interrogativa 

7 Tomate Interrogativa 

8 Salsicha Declarativa 

9 Iogurte Interrogativa 

10 Ovo Declarativa 

11 Sumo Declarativa 

12 Bolo Interrogativa 

13 Queijo Interrogativa 

14 Leite Interrogativa 

15 Banana Declarativa 

16 Limão Declarativa 

 

 

 

Cotação: Na folha de cotação selecionamos “(?)” para uma entoação interrogativa, “(-)” para uma 

entoação declarativa, “(A)” para uma resposta ambígua e “(N)” para uma resposta nula. Uma resposta 

correta é cotada com 1 ponto e uma resposta incorreta, ambígua ou nula é cotada com 0 pontos. Ver 

programa de treino para exemplos.  
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Critérios de seleção de estímulos da prova Interação 

 

Os estímulos da prova Interação (receção e expressão) foram escolhidos através de um 

processo de seleção realizado a partir de bases lexicais informatizadas, nomeadamente a 

PORLEX (Gomes & Castro, 2003) e a CORLEX (Nascimento et al., s.d.). Foram ainda utilizados 

estudos particulares que descrevem índices psicolinguísticos, nomeadamente a idade de 

aquisição (AOA, Cameirão & Vicente, 2010) de palavras portuguesas. Com este procedimento, 

pretendeu-se controlar e manipular um conjunto de propriedades ou atributos das várias 

palavras-estímulo uma vez que este procedimento é fundamental na realização do processo de 

seleção de estímulos para uma determinada prova ou tarefa. Para esta seleção os primeiros 

critérios estabelecidos foram a extensão silábica (de uma a três sílabas) e a frequência. Foi 

também controlado o facto de serem palavras de fácil representação e a idade de aquisição igual 

ou inferior a 5 anos. Após uma seleção de palavras correspondentes a estes critérios, optou-se 

por utilizar estímulos correspondentes à categoria de alimentos (à semelhança do que acontece 

na versão inglesa). Posteriormente foram analisadas as seguintes propriedades dos estímulos: 

1) número de entrada nas bases lexicais; 2) ortografia; 3) fonologia; 4) classe gramatical; 5) 

tensão silábica; 6) extensão de letras; 7) extensão silábica; 8) extensão fonémica; 9) extensão 

fonológica da sílaba; 10) ponto de unicidade; 11) número de vizinhos; 12) frequência; 13) idade 

de aquisição; 14) imaginabilidade; e 15) familiaridade subjetiva. 

Depois de realizada a seleção dos estímulos que iriam compor a prova Interação, 

precedeu-se à sua organização em duas listas separadas, nomeadamente a lista da tarefa 

receção e a lista da tarefa expressão. Na primeira lista os estímulos foram organizados de modo 

a que não fossem repetidos itens com o mesmo fonema inicial e também que não fossem 

repetidas subcategorias semânticas. Na organização da segunda lista, os itens que se 

encontravam a partir da 10ª posição na tarefa receção passaram para as primeiras posições na 

tarefa de expressão e vice-versa. 

Após a obtenção das duas listas, foram atribuídas as categorias prosódicas a cada 

estímulo: ascendente (questão) ou descendente (afirmação). Em cada tarefa, recetiva e 

expressiva, existe um igual número de itens com entoação ascendente e descendente, 

encontrando-se os mesmos pseudoaleatoriamente distribuídos, sendo que nenhum deles se 

repete mais do que 3 vezes seguidas. 

Concluído o processo de seleção, os estímulos foram gravados numa cabine 

insonorizada com um microfone de alta qualidade do Laboratório de Fala da Universidade do 

Porto. O software utilizado foi o Pro Tools LE versão 5.1.1 com uma frequência de amostragem 

de 48 kHz e 16 bits de resolução. As melhores produções para cada estímulo foram 

selecionadas de acordo com o julgamento dos autores. Posteriormente, foram realizados testes 

perceptivos, sendo que todos os estímulos foram ainda sujeitos a uma validação fonética-

fonológica (realizada em colaboração com a Faculdade de Letras da Universidade de Lisboa). 
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7. Afeto – Tarefa Recetiva 

 

Objectivo: Avaliar as competências do sujeito para compreender a entoação que exprime Afeto 

(agrado vs. desagrado) em estímulos compostos por palavras únicas. 

 

Quando esta tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

Examinador: “Agora vamos descobrir quais os alimentos que a pessoa do computador gosta. 

Esta figura mostra uma maçã [no ecrã aparece a imagem de uma maçã]. Como a pessoa do 

computador gosta de maçãs, ela vai dizer isto [clicar no ícone      onde a palavra maçã é 

produzida com uma entoação de agrado. Depois do som aparece no ecrã uma cara triste e uma cara 

contente]. “E então tu carregas numa cara contente” [o examinador demonstra carregando na cara 

contente].  

 

 

 

 

 

 

 

[Depois aparece uma imagem de ervilhas] “Isto são ervilhas e como ela não gosta de ervilhas vai 

dizer assim [carregar no ícone       onde a palavra ervilhas é dito com um tom de desagrado]. [Depois 

aparece novamente a cara triste e contente]. E então carregas na cara triste. Agora tenta tu.” 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da prova Afeto – Tarefa Recetiva 

 

Afeto – Tarefa Recetiva 

ORDEM ESTIMULO CATEGORIA 

Exemplo1 Maçã Agrado 

Exemplo2 Ervilhas Desagrado 

Treino1 Bolacha Agrado 

Treino2 Tomate Desagrado 

1 Banana Agrado 

2 Ovo Desagrado 

3 Iogurte Agrado 

4 Massa Agrado 

5 Uvas Desagrado 

6 Leite Agrado 

7 Salsicha Agrado 

8 Queijo Agrado 

9 Pera Desagrado 

10 Peixe Desagrado 

11 Gelado Agrado 

12 Laranja Desagrado 

13 Bolo Agrado 

14 Pão Agrado 

15 Cenoura Desagrado 

16 Sumo Agrado 

 

 

 

Cotação: Cada resposta é registada na folha de cotação com uma cruz no número 1 se o sujeito 

escolher a resposta do lado esquerdo do ecrã ou com uma cruz no número 2 se o sujeito escolher a 

resposta do lado direito do ecrã. Cada resposta correta é contabilizada com 1 ponto e cada resposta 

incorreta é cotada com 0 pontos. 
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8. Afeto – Tarefa Expressiva 

 

Objectivo: Avaliar as competências do sujeito para expressar Afeto (agrado vs. desagrado) usando a 

entoação em estímulos curtos compostos por palavras únicas.  

Quando esta tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

Examinador: “Agora vou tentar adivinhar que alimentos é que tu gostas. Vão aparecer 

desenhos de alimentos no ecrã um a um. Se tu gostares desse alimento, vais dizer o seu nome 

como se realmente gostasses de o comer agora e depois carregas na cara com um sorriso. Se 

não gostares diz o nome do alimento como se não o quisesses comer e depois carregas numa 

cara triste”.  

 

 “Tenta dizer o nome deste alimento de maneira a que eu consiga adivinhar se tu gostas ou 

não de pera.” 

[depois do sujeito dizer o nome do alimento, carregar no ecrã para aparecerem as seguintes imagens] 

 

 

 

 

 

 

“Agora carrega na cara que tem mostra aquilo que tu achas desse alimento”.   

NOTAS:  

- O examinador não olha para o ecrã nem para a cara do sujeito enquanto toma a decisão para não 
ser influenciado por factores não prosódicos. Se o sujeito tem dificuldade a reproduzir os tipos de 
entoação presentes nesta tarefa poder-se-á sugerir vocalizações simples tipo “mmmm” para mostrar 
o que ele sente, imediatamente antes de dizer o nome dos alimentos.  
- Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 
ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da prova Afeto – Tarefa Expressiva 

 

 

Afeto – Tarefa Expressiva 

ORDEM  ESTIMULO 

Exemplo1  Pera 

Exemplo2 Ervilhas 

Treino1 Bolo 

Treino2 Leite 

1 Banana 

2 Gelado 

3 Cenoura 

4 Limão 

5 Massa 

6 Sumo 

7 Tomate 

8 Iogurte 

9 Peixe 

10 Salsicha 

11 Laranja 

12 Pão 

13 Uvas 

14 Queijo 

15 Ovo 

16 Bolacha 

 

 

Cotação: Na folha de cotação selecionamos (☺) para uma resposta que pretenda transmitir agrado, 

(") para uma resposta que pretenda transmitir desagrado, (A) para uma resposta ambígua e (N) para 

uma resposta nula. Uma resposta correta é cotada com 1 ponto e uma resposta incorreta, ambígua 

ou nula é cotada com 0 pontos. Ver programa de treino para exemplos. 
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Critérios de seleção de estímulos da prova Afeto 

 

Os estímulos da prova Afeto (receção e expressão) correspondem aos mesmos itens 

utilizados na prova Interação, derivando do mesmo processo de seleção realizado a partir das 

bases de dados anteriormente descritas (ver pág. 22). 

 Foram construídas duas listas correspondentes às tarefas de receção e expressão. Os 

itens foram organizados na prova de receção de modo a que não se repetissem estímulos com o 

mesmo fonema inicial ou com a mesma subcategoria semântica. No caso da prova expressão, 

foi utilizado o mesmo método usado na prova Interação, ou seja, os itens que ocupavam as 

posições iniciais na tarefa de receção passaram para posições intermédias e finais da tarefa de 

expressão e vice-versa. 

 No seguimento, procedeu-se à organização das diferentes categorias prosódicas. Nesta 

prova estão presentes a categoria agrado e a categoria desagrado. A organização das 

categorias prosódicas foi feita de forma pseudoaleatória, tentando-se distribuir de forma 

igualitária itens de agrado e desagrado (10 itens para cada uma das categorias). Um dos 

critérios utilizado foi o facto dos itens não se poderem repetir em sequências mais do que 3 

vezes seguidas. 

 Em relação à tarefa de receção, foi também tido em conta o critério de congruência, este 

critério pressupõe que ocorria uma situação de congruência quando a um alimento que 

normalmente as crianças gostam era associada a categoria prosódica correspondente a agrado 

e uma situação de incongruência quando esta correspondência não ocorria. O critério de 

congruência foi utilizado para evitar que as crianças não respondessem à prova apenas com 

base se gostavam daquele alimento mas sim com base na compreensão dos aspectos 

prosódicos. 

Concluído o processo de seleção, os estímulos foram gravados numa cabine 

insonorizada com um microfone de alta qualidade do Laboratório de Fala da Universidade do 

Porto. O software utilizado foi o Pro Tools LE versão 5.1.1 com uma frequência de amostragem 

de 48 kHz e 16 bits de resolução. As melhores produções para cada estímulo foram 

selecionadas de acordo com o julgamento dos autores. Posteriormente, foram realizados testes 

perceptivos, sendo que todos os estímulos foram ainda sujeitos a uma validação fonética-

fonológica (realizada em colaboração com a Faculdade de Letras da Universidade de Lisboa). 
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9. Discriminação de Itens Longos 

 

Objectivo: Avaliar as competências para perceber diferenças prosódicas em estímulos longos (frases 

de três a seis palavras). 

 

Quando esta tarefa começa, aparecem os seguintes símbolos no ecrã. 

 

 

 

 

 

 

 

 

 

Examinador: “Agora vamos ouvir, outra vez, um conjunto de barulhos iguais ou diferentes, 

contudo desta vez terás que ouvir com mais cuidado porque eles são mais compridos. Olha, 

estes são iguais [clicar no ícone       para ouvir o primeiro som]. Então carregas em igual.” [o 

sujeito clica no símbolo de igual no ecrã]  

 

“Estes são diferentes [clicar no ícone      para ouvir o som]. Então clicas em diferente.” [o sujeito 

clica no símbolo de diferente no ecrã]  

 

 “Agora vamos fazer mais.” 

 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da tarefa Discriminação de Itens Longos 

 

Discriminação de Itens Longos  

ORDEM ESTÍMULO 

Ex1 
 

Meias pretas&verdes e rosas; 
Meias pretas&verdes e rosas. 

Ex2 
 

Meias AZUIS e verdes; 
Meias azuis e VERDES. 

T1  
 

Bolo, rei e porta;  
Bolo-rei e porta. 

T2 
 

Meias azuis e PRETAS; 
Meias azuis e PRETAS 

1  
 

Meias pretas e rosas&azuis; 
Meias pretas e rosas&azuis. 

2  
 

Meias azuis e BRANCAS; 
Meias AZUIS e brancas. 

3 
 

Saco, cama e couve; 
Saco-cama e couve. 

4  
 

Meias azuis e rosas& pretas; 
Meias azuis e rosas& pretas. 

5  
 

Meias VERDES e azuis; 
Meias VERDES e azuis. 

6  
 

Meias AZUIS e vermelhas; 
Meias azuis e VERMELHAS. 

7  
 

Peixe, espada e laranja; 
Peixe, espada e laranja. 

8  
 

Meias vermelhas e PRETAS; 
Meias VERMELHAS e pretas. 

9  
 

Meias azuis&rosas e pretas; 
Meias azuis e rosas&pretas. 

10 
 

A ovelha VERMELHA tem a bola; 
A ovelha VERMELHA tem a bola. 

11  
 

Meias verdes e AZUIS; 
Meias VERDES  e azuis. 

12 Couve, flor e cama; 
Couve, flor e cama. 

13  
 

Porta-chaves e leite; 
Porta, chaves e leite. 

14  
Meias PRETAS e vermelhas 
Meias PRETAS e vermelhas. 

15  
 

Meias pretas&verdes e rosas; 
Meias pretas e verdes&rosas. 

16   A VACA verde tem a bola; 
A VACA verde tem a bola 

Nota:  O sinal “&“ assinala a junção de duas cores numa meia; As palavras escritas com 
letras maiúsculas assinalam o foco. 
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Cotação: Cada resposta é registada na folha de cotação com uma cruz no número 1 se o sujeito 

escolher a resposta do lado esquerdo do ecrã ou com uma cruz no número 2 se o sujeito escolher a 

resposta do lado direito do ecrã. Cada resposta correta é contabilizada com 1 ponto e cada resposta 

incorreta é cotada com 0 pontos. 
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10. Imitação de Itens Longos 

 

Objectivo: Avaliar a competência para imitar formas de prosódia em expressões de três a seis 

palavras. 

 

Quando esta tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

 

 

Examinador: “Agora vamos imitar algumas palavras do computador, contudo desta vez 

teremos mais palavras. Eu vou fazer primeiro.” 

 

Exemplo 1: [clicar no ícone        para aparecer o primeiro som e fornecer a resposta adequada]  

“Assim o computador fala e depois falas tu. Tenta tu agora. Lembra-te de repetir exatamente o 

mesmo que o computador disser.” 

 

Exemplo 2: [clicar no ecrã para aparecer a próxima imagem e clicar no ícone       para ouvir o 

segundo som. O sujeito imita o estímulo] 

 

 

NOTAS:  

- Os estímulos pretendem elucidar nuances de prosódia, não apenas uma distinção funcional entre 

duas formas. Assim, os sujeitos devem ser encorajados a ouvir com cuidado antes de imitar os 

estímulos. Não devem ser penalizados por erros segmentais ou lexicais. 

- Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da tarefa Imitação de Itens Longos 

 

Imitação de Itens Longos 

ORDEM ESTÍMULO 

Ex1 Meias pretas e verdes&rosas 

Ex2 Meias VERDES e azuis 

T1 Bolo-rei e porta 

T2 Meias verdes e AZUIS 

1  Meias pretas e verdes&rosas 

2 Meias AZUIS e verdes   

3 Meias rosas e pretas&verdes 

4   Meias pretas e VERDES 

5 Peixe, espada e laranja 

6 Meias pretas e rosas&azuis 

7 Saco, cama e couve 

8  Meias VERMELHAS e pretas 

9   Meias azuis e VERMELHAS  

10 Meias vermelhas e PRETAS 

11 Couve-flor e cama 

12  Meias azuis e rosas&pretas 

13  Meias AZUIS e vermelhas 

14 Meias PRETAS e verdes  

15 Saco-cama e couve 

16   Meias vermelhas e PRETAS 

Nota: O sinal “&“ assinala a junção de duas cores numa meia; As palavras escritas com 
letras maiúsculas assinalam o foco. 
 

 

Cotação: Consideram-se “Boas” respostas (cotadas com 1 ponto) aquelas que refletem de forma 

perfeita a entoação do estímulo. São cotadas como respostas “Razoáveis” (cotadas com 0.5 pontos) 

aquelas que não refletem uma imitação exata mas mantêm a função. As respostas “Pobres” são 

cotadas quando ocorre uma imitação fraca ou incorreta (cotada com 0 pontos). Ver programa de 

treino para exemplos. 
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Critérios de seleção da prova Itens Longos 

 

Os estímulos desta prova foram retirados de forma aleatória das provas Segmentação e 

Foco, uma vez que esta prova pretende avaliar se o examinado possui as competências de 

discriminação e imitação auditiva necessárias para completar estas mesmas provas.  

À semelhança dos restantes estímulos das provas Segmentação e Foco, os estímulos são 

compostos por frases de três a seis palavras que utilizam nomes concretos relacionados com o 

vocabulário infantil. O procedimento específico de seleção dos estímulos encontra-se desenvolvido 

com mais detalhe nas páginas 38 e 43 deste manual (secções relativas às provas de Segmentação e 

Foco, respectivamente).  

Relativamente à organização dos itens, foram elaboradas duas listas diferentes para as 

tarefas de receção e expressão. Para a organização dos itens, os estímulos foram distribuídos de 

forma a que não se repetissem itens com o mesmo fonema inicial. A ordem dos estímulos das provas 

Segmentação e Foco foi também invertida na maior parte dos estímulos. 

A escolha aleatória dos estímulos das tarefas Segmentação e Foco seguiu o critério da prova 

original referente à colocação das pausas (na prova de Segmentação) e do foco (no caso da prova 

Foco). Foram escolhidos 9 estímulos da prova de Segmentação e 9 da prova Foco para cada uma 

das tarefas, encontrando-se os mesmos pseudoaleatoriamente distribuídos, sendo que nenhum 

deles se repete mais do que 3 vezes seguidas. 

Concluído o processo de seleção, os estímulos foram gravados numa cabine 

insonorizada com um microfone de alta qualidade do Laboratório de Fala da Universidade do 

Porto. O software utilizado foi o Pro Tools LE versão 5.1.1 com uma frequência de amostragem 

de 48 kHz e 16 bits de resolução. No seguimento, estes estímulos foram sujeitos a um “low-pass 

filtering (limite superior 500Hz) usando o programa PRAAT (Boersma & Weenink, 2011) de forma  a 

substituir as gravações da laringe utilizadas na versão original (ou seja, gravações sem informação 

lexical).  
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11. Segmentação – Tarefa Recetiva 

 

Objectivo: Avaliar as competências de compreensão sintática e lexical de frases que deixam de ser 

ambíguas com o uso do fraseamento prosódico.  

Quando a tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

Examinador: “Nós vamos ouvir uma pessoa no computador a dizer algumas frases. Tu 

precisas de decidir se a imagem que melhor corresponde à frase é a deste lado [o examinador 

indica o lado esquerdo] ou se a imagem deste lado é melhor [o examinador indica o lado direito]. 

Aqui [indicar o lado esquerdo] nós temos meias rosas e pretas&verdes. “E aqui [indicar o lado 

direito] nós temos meias rosas&pretas e verdes. Ouve.” [clicar no ícone        para ouvir o primeiro 

exemplo] “Neste exemplo a resposta é esta [indicar o lado direito] então tu tens que clicar na 

imagem.” [o sujeito clica no lado direito do ecrã] 

“Agora vamos ter outros objetos.” 

 

 

 

 

 

 

 

“Neste lado, [indicar o lado esquerdo] nós temos bolo-rei e porta, enquanto que neste lado, 

[indicar o lado direito] está bolo, rei e porta. Ouve.”[clicar no ícone        para ouvir o segundo 

exemplo] “Qual pensas que será?” [o sujeito clica no lado esquerdo do ecrã] 

“Agora tu fazes o resto.” 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 
ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da prova Segmentação – Tarefa Recetiva 

 

Segmentação – Tarefa Recetiva 

ORDEM ESTÍMULO 

Ex1 Meias rosas&pretas e verdes 

Ex2 Bolo-rei e porta 

T1  Meias pretas e rosas&azuis 

T2 Bolo-rei e porta 

1  Meias pretas&rosas e azuis 

2  Saco-cama e couve 

3   Meias rosas e pretas&verdes 

4   Meias pretas e verdes&rosas 

5  Peixe, espada e laranja 

6  Meias rosas&pretas e verdes 

7  Meias pretas&verdes e rosas 

8  Couve-flor e cama 

9  Porta, chaves e leite 

10 Meias pretas e rosas&verdes 

11  Couve, flor e cama 

12  Porta-chaves e leite 

13  Peixe-espada e laranja 

14  Meias azuis e rosas&pretas 

15   Saco, cama e couve 

16   Meias azuis&rosas e pretas 

 Nota: O sinal “&“ assinala a junção de duas cores numa meia. 

 

Cotação: Cada resposta é registada na folha de cotação com uma cruz no número 1 se o sujeito 

escolher a resposta do lado esquerdo do ecrã ou com uma cruz no número 2 se o sujeito escolher a 

resposta do lado direito do ecrã. Cada resposta correta é contabilizada com 1 ponto e cada resposta 

incorreta é cotada com 0 pontos. 
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12. Segmentação – Tarefa Expressiva 

 

Objectivo: Avalia a competência de produzir frases sintática e lexicalmente ambíguas de forma 

desambigua.  

 

Quando esta tarefa se inicia, aparece uma imagem semelhante à que se segue. 

 

 

 

 

 

 

 

 

Examinador: “Vão aparecer figuras no ecrã e eu quero que tu me digas o que vês. Para esta 

figura tu deverias dizer: Meias rosas e verdes&pretas. Dizes isto, porque estás a ver um par de 

meias cor-de-rosa e outro par de meias de cor verde com pontas pretas. Contudo, se estiveres 

a ver um par de meias cor-de-rosa com postas verdes e outro par preto dizes: Meias 

rosas&verdes e pretas.” [clicar no ecrã para aparecer próxima figura]. 

“Agora tentas tu.” 

[No exemplo 2 o examinador modela uma resposta possível, e clica no ecrã para aparecer a próxima 

figura] 

“Diz o que vês, e eu vou adivinhar qual a figura que tu estás a ver pelo modo como tu dizes”. 

[clicar no ecrã para aparecer próxima figura] 

 

 

NOTAS:  
- Os examinados precisam de ser desencorajados a dizer “meias rosas e meias pretas e verdes”. Se 
isto acontecer, o sujeito deve ser encorajado a dizer só as cores (“diz só as cores, por exemplo, rosas 
e pretas&verdes”). De modo semelhante, precisam de ser desencorajados a dizer “e” ou “um(a)” 
depois do primeiro item dos estímulos relacionados com as palavras compostas versus palavras 
simples (por exemplo, um Bolo, um Rei e uma Porta). Quando tal acontece, os itens devem ser 
cotados como nulos uma vez que o julgamento do examinador foi influenciado pelas palavras usadas 
e não pela prosódia.  
 
-O examinador não olha para o ecrã nem para a cara do sujeito enquanto toma a decisão para não 
ser influenciado por factores não prosódicos. 
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Estímulos da prova Segmentação – Tarefa Expressiva 

 

Segmentação – Tarefa Expressiva 

ORDEM ESTÍMULO 

Ex1 Meias rosas e verdes&pretas 

Ex2 Bolo, rei e porta 

T1 Meias pretas e azuis&rosas  

T2 Bolo-rei e porta 

1  Meias pretas e rosas&azuis 

2 Meias verdes&pretas e rosas 

3   Saco-cama e couve 

4   Porta-chaves e leite 

5  Saco, cama e couve 

6  Peixe-espada e laranja 

7  Meias azuis e rosas&pretas 

8  Meias pretas e rosas&verdes 

9   Meias azuis&rosas e pretas 

10  Peixe, espada e laranja 

11  Couve-flor e cama 

12  Meias pretas&rosas e verdes 

13  Meias pretas&rosas e azuis 

14  Meias pretas&verdes e rosas 

15   Meias pretas e rosas&azuis 

16   Meias verdes&pretas e rosas 

Nota:  “e”  – assinala a separação através de uma pausa 
  “&“ – assinala a junção de duas cores 
  “-“   – assinala a formação de uma palavra composta 

 

Cotação: Na folha de cotação selecionamos (1) se o examinado marcar o limite na primeira opção, 

(2) se o examinado marcar o limite na segunda opção, (A) para uma resposta ambígua e (N) para 

uma resposta nula. Uma resposta correta é cotada com 1 ponto e uma resposta incorreta, ambígua 

ou nula é cotada com 0 pontos. Ver programa de treino para exemplos. 
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Critérios de seleção de estímulos da prova Segmentação 

 

Todos os estímulos selecionados para esta prova são familiares ao vocabulário infantil, 

usados em combinações de três a seis palavras. Contudo, os estímulos da versão Portuguesa 

diferenciam-se em alguns aspectos dos itens utilizados na versão Inglesa, uma vez que foram 

necessárias alterações de acordo com as características particulares da língua. 

Relativamente aos estímulos relacionados com as cores de meias, a versão Inglesa 

utiliza as cores: cor-de-rosa (PINK), verde (GREEN), preto (BLACK), e vermelho (RED). Na versão 

Portuguesa, optou-se por excluir o VERMELHO uma vez que esta é uma palavra extensa e 

interfere com o VERDE. Desta forma, optou-se por inserir o AZUL em substituição do VERMELHO, já 

que este se distingue facilmente das cores anteriores, sendo ainda uma palavra curta e de fácil 

pronúncia. Realizando apenas esta alteração, seguiu-se uma tarefa de tradução direta do inglês, 

para as tarefas expressiva e recetiva, respeitando a ordem dos estímulos. 

Quanto aos estímulos que usam palavras compostas e palavras isoladas, ao contrário do 

que acontece no Inglês, a formação da maioria das palavras compostas no Português é feita 

através da partícula de ligação “de”. Assim, por exemplo, apesar de no inglês existir a palavra 

CHOC-CAKE, no português a palavra composta transforma-se em BOLO DE CHOCOLATE. Desta 

forma, foi necessário mudar a natureza dos estímulos e deixar de usar apenas a categoria dos 

alimentos, procurando outras categorias semânticas para o Português. Foram excluídas todas as 

palavras que isoladamente não correspondessem a objetos concretos (por exemplo, LAVA-

LOUÇA, já que LAVA não representa um objecto concreto). No final, seis palavras figuraram como 

melhores opções: COUVE-FLOR, BOLO-REI, SACO-CAMA, PEIXE-ESPADA, MEIAS-CALÇAS E PORTA-

CHAVES. Optou-se por não inserir MEIAS-CALÇAS pelo facto de existirem na mesma tarefa 

estímulos com meias. Para substituir FRUIT, que deveria aparecer quer em palavras isoladas 

quer em palavras compostas, usou-se a palavra PORTA. A palavra CHOC, usada tanto de forma 

isolada como em palavra compostas, foi substituída por PEIXE. BUNS, também usado em palavras 

isoladas e compostas, substituiu-se por CAMA. As duas palavras que aparecem apenas em 

situação isolada, ou seja MILK e JAM, foram substituídas por LEITE e LARANJA, itens já usados na 

prova Interação.  

Concluído o processo de seleção, os estímulos foram gravados numa cabine 

insonorizada com um microfone de alta qualidade do Laboratório de Fala da Universidade do 

Porto. O software utilizado foi o Pro Tools LE versão 5.1.1 com uma frequência de amostragem 

de 48 kHz e 16 bits de resolução. As melhores produções para cada estímulo foram 

selecionadas de acordo com o julgamento dos autores. Posteriormente, foram realizados testes 

perceptivos, sendo que todos os estímulos foram ainda sujeitos a uma validação fonética-

fonológica (realizada em colaboração com a Faculdade de Letras da Universidade de Lisboa). 

 

 



Appendix 3: PEPS-C – Portuguese Manual 

 

39 

13. Foco – Tarefa Recetiva 

 

Objectivo: Avaliar a capacidade para identificar o foco. 

 

Esta tarefa inicia-se com esta imagem, que aparecerá no ecrã do computador: 

 

 

 

 

 

 

 

 

Examinador: “Ouve com atenção. Hoje de manhã, a pessoa do computador comprou algumas 

meias. Mas quando chegou a casa percebeu que se tinha esquecido de comprar uma cor. Se 

ela disser...” [clicar no ícone      para ouvir o primeiro exemplo] 

 

“Isto significa que a pessoa se esqueceu de comprar o par de meias de cor preta, pois ela 

disse [Meias azuis e PRETAS], por isso tu carregas no preto.” [carregar na mancha do lado 

direito que corresponde à cor – preto] 

 

“Mas se ela disser isto:” [clicar no ícone       para ouvir o segundo exemplo] 

 

 “Isto significa que a pessoa se esqueceu de comprar o par azul, porque ela disse [Meias 

AZUIS e pretas], por isso tu carregas no azul.” [carregar na mancha do lado esquerdo que 

corresponde à cor azul]. 

 

“Agora é a tua vez.” 

 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 

ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da prova Foco – Tarefa Recetiva 

 

Foco – Tarefa Recetiva 

ORDEM ESTÍMULO 

Ex1 Meias azuis e PRETAS 

Ex2 Meias AZUIS e pretas 

T1  Meias AZUIS e brancas 

T2 Meias azuis e BRANCAS 

1  Meias PRETAS e vermelhas 

2  Meias azuis e VERDES 

3   Meias vermelhas e PRETAS 

4   Meias AZUIS e vermelhas 

5  Meias VERDES e azuis 

6  Meias verdes e PRETAS 

7  Meias azuis e VERMELHAS 

8  Meias VERDES e pretas 

9  Meias AZUIS e brancas 

10 Meias PRETAS e verdes 

11  Meias verdes e AZUIS 

12  Meias VERMELHAS e pretas 

13  Meias pretas e VERDES 

14  Meias AZUIS e verdes 

15   Meias vermelhas e AZUIS 

16   Meias pretas e VERMELHAS 

Nota: As palavras escritas com letras maiúsculas correspondem ao local onde o foco é 
assinalado. 

 

Cotação: Cada resposta é registada na folha de cotação com uma cruz no número 1 se o sujeito 

escolher a resposta do lado esquerdo do ecrã ou com uma cruz no número 2 se o sujeito escolher a 

resposta do lado direito do ecrã. Cada resposta correta é contabilizada com 1 ponto e cada resposta 

incorreta é cotada com 0 pontos. 
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14. Foco – Tarefa Expressiva 

Objectivo: Avaliar a capacidade para produzir foco 

Esta tarefa inicia-se com esta imagem que aparecerá no ecrã do computador: 

 

 

 

 

 

 

Examinador: “As vacas e as ovelhas estão a jogar futebol. Esta é a equipa das ovelhas 

[apontar], todas elas têm cores diferentes. Aqui está uma ovelha preta [apontar], uma ovelha 

vermelha [apontar], uma ovelha branca [apontar], uma ovelha verde [apontar] e uma ovelha azul 

[apontar]. E esta é a equipa das vacas [apontar]: aqui está uma vaca branca [apontar], uma vaca 

preta [apontar], uma vaca vermelha [apontar], uma vaca azul [apontar] e uma vaca verde 

[apontar]. Neste jogo de futebol também existe um comentador. Ele vai dizendo o que acontece 

durante o jogo, só que é um pouco distraído e diz coisas erradas.” [O examinador carrega no 

ecrã e aparece a imagem] “Ele vai dizer-te quem ele acha que tem a bola e tu tens de o corrigir.” 

 

 

 

 

 

 

[carregar no ícone         para ouvir o primeiro exemplo] 

“Tens de dizer: A VACA verde tem a bola.” 

“Agora é a tua vez.” 

[carregar no ícone       para ouvir o segundo exemplo] 

Resposta: “A ovelha VERDE tem a bola.” [carregar no ecrã para continuar] 

NOTA: Os dois estímulos seguintes constituem estímulos de treino e por isso o sujeito ainda pode ser 
ajudado. A partir do 4º estímulo não deve ser dada qualquer ajuda. 
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Estímulos da prova Foco – Tarefa Expressiva 

 

Foco – Tarefa Expressiva 

ORDEM ESTÍMULO AUDITIVO 

Ex1 A OVELHA verde tem a bola 

Ex2 A ovelha VERMELHA tem a bola 

T1 A vaca PRETA tem a bola 

T2 A VACA verde tem a bola 

1  A VACA azul tem a bola 

2 A OVELHA azul tem a bola 

3   A ovelha BRANCA tem a bola 

4   A ovelha VERDE tem a bola 

5  A OVELHA preta tem a bola 

6  A vaca VERDE tem a bola 

7  A vaca BRANCA tem a bola 

8  A OVELHA vermelha tem a bola 

9   A vaca VERMELHA tem a bola 

10  A VACA preta tem a bola 

11  A VACA branca tem a bola 

12  A ovelha AZUL tem a bola 

13  A VACA vermelha tem a bola 

14  A ovelha PRETA tem a bola 

15   A vaca AZUL tem a bola 

16   A OVELHA branca tem a bola 

Nota: As palavras escritas com letras maiúsculas correspondem ao local onde o foco é 
assinalado. 

 

Cotação: Na folha de cotação selecionamos (1) se o examinado acentuar a primeira opção, (2) se o 

examinado acentuar a segunda opção, (A) para uma resposta ambígua e (N) para uma resposta nula. 

Uma resposta correta é cotada com 1 ponto e uma resposta incorreta, ambígua ou nula é cotada com 

0 pontos. Ver programa de treino para exemplos. 
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Critérios de seleção de estímulos da prova Foco 

 

Os estímulos que constituem a prova Foco derivam da tradução do Inglês para o Português, 

não se verificando alterações dos estímulos em relação à prova original. Deste modo, a prova 

recetiva manteve as manchas com as mesmas cores (preto, branco, vermelho, verde e azul) e na 

prova de expressão, a categoria animal (vacas e ovelhas) foi mantida assim como as cores (preto, 

branco, vermelho, verde e azul). 

Concluído o processo de seleção, os estímulos foram gravados numa cabine 

insonorizada com um microfone de alta qualidade do Laboratório de Fala da Universidade do 

Porto. O software utilizado foi o Pro Tools LE versão 5.1.1 com uma frequência de amostragem 

de 48 kHz e 16 bits de resolução. As melhores produções para cada estímulo foram 

selecionadas de acordo com o julgamento dos autores. Posteriormente, foram realizados testes 

perceptivos, sendo que todos os estímulos foram ainda sujeitos a uma validação fonética-

fonológica (realizada em colaboração com a Faculdade de Letras da Universidade de Lisboa). 
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Anexo A: Folha de Cotação do PEPS-C: Versão Portuguesa 

 

 



 1 

FOLHA DE COTAÇÃO 

Prova de Avaliação da Prosódia em Crianças e Jovens 

Adaptação Portuguesa do Teste PEPS-C 

 

 

 

Identificação 

 

 

Número de Identificação: __________  Examinador: _____________________ 

 

 

Data de nascimento: ___ / ___ / ___   Data de aplicação: ___ / ___ / ___ 

 

Idade: ____      Sexo: ____ 

  

Escolaridade: _______________________ 

 

Instituição:__________________________________________________________________________________ 

 

 

Duração da aplicação: _____  min. 

 

 

Dados sócio-económicos: 

Escolaridade / profissão da mãe: ____________________________ /____________________________ 

Escolaridade / profissão do pai: ____________________________ /_____________________________ 

 

 

 

Observações: 
 

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________

________________________________________________________________________________________________ 
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1. Prova de vocabulário 
 

  

 

Por favor registe a resposta do participante no quadro que se segue: 

 

 
 

Estímulo 

 

Resposta 

 

Estímulo  

 

Resposta 

 1 Rei  24 Sumo  

2 Bolo  25 Tomate  

3 Peixe  26 Queijo  

4 Espada   27 Bolachas   

5 Bolo-rei  28 Iogurte  

6 Leite  29 Banana  

7 Flor  30 Limão  

8 Couve-flor  31 Pão  

9 Laranja  32 Salsicha  

10 Peixe-espada  33 Uvas  

11 Couve  34 Cenoura  

12 Porta  35 Gelado  

13 Chaves  36 Meias  

14 Saco  37 Vaca  

15 Porta-chaves  38 Ovelha  

16 Cama  39 Rosa  

17 Saco-cama  40 Azul  

18 Maçã  41 Preto  

19 Ervilhas  42 Vermelho  

20 Ovo  43 Verde  

21 Pêra  44 Branco  

22 Água  45 Agrado  

23 Massa  46 Desagrado  

 
 
 

2. Conceito Igual / Diferente 
 
 

O participante compreendeu os conceitos de igual e diferente:        SIM  !        NÃO  !  
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 3. Discriminação de Itens Curtos 
 
 

Por favor registe a resposta do participante no quadro que se segue: 

 
 

Estímulos 
 

Resposta  
 

Cotação 
 

Ex1 Gelado (Afi-Agr)   

Ex2 Banana (Que-Que)   

T1 Queijo (Agr-Afi)   

T2 Sumo (Afi-Agr)   

1 Bolo (Que-Agr)   

2 Salsicha (Agr-Agr)   

3 Ovo (Des-Des)   

4 Massa (Agr-Que)   

5 Iogurte (Afi-Agr)   

6 Peixe (Des-Des)   

7 Tomate (Afi-Des)   

8 Água (Que-Que)   

9 Ovo (Des-Afi)   

10 Laranja (Que-Que)   

11 Cenoura (Que-Des)   

12 Bolacha (Agr-Agr)   

13 Pão (Afi-Afi)   

14 Uvas (Des-Que)   

15 Pêra (Afi-Afi)   

16 Leite (Afi-Agr)   

Legenda: 
Agr – Agrado; Des – Desagrado 
Afi – Afirmação; Que – Questão  

Critérios de cotação: 
1 – se a resposta for a do lado esquerdo do ecrã  
2 – se a resposta for a do lado direito do ecrã  
a negrito – resposta correcta 
 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

TOTAL = 

 4 

4. Imitação de Itens Curtos 

 

 

Por favor verifique se são apresentados todos os estímulos pela respectiva ordem e pontue cada 

um dos 16 itens experimentais. 

 
 
 

Estímulos Categoria Resposta Cotação 

Ex1 Massa Agrado   

Ex2 Gelado Afirmação   

T1 Cenoura Desagrado   

T2 Massa Questão    

1 Bolo Questão B / R / P  

2 Tomate Afirmação B / R / P  

3 Ovo Desagrado B / R / P  

4 Bolachas Agrado B / R / P  

5 Salsicha Afirmação B / R / P  

6 Água Questão B / R / P  

7 Sumo Agrado B / R / P  

8 Peixe Desagrado B / R / P  

9 Laranja Desagrado B / R / P  

10 Gelado Agrado B / R / P  

11 Leite Afirmação B / R / P  

12 Banana Questão B / R / P  

13 Iogurte Agrado B / R / P  

14 Pêra Afirmação B / R / P  

15 Laranja Questão B / R / P  

16 Uvas Desagrado B / R / P  

Critérios de cotação: 
B – resposta boa  
R – resposta razoável  
P – resposta pobre 

TOTAL = 
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5. Interacção – Tarefa Receptiva 

 

Por favor registe a resposta do participante no quadro que se segue: 

 
 

Estímulo Categoria Resposta  Cotação 

Ex1 Pêra Afirmação 
  

Ex2 Água Questão 
  

T1 Massa Questão 
  

T2 Iogurte Afirmação 
  

1 Peixe Questão 
  

2 Banana Questão 
  

3 Sumo Afirmação 
  

4 Tomate Afirmação 
  

5 Queijo Afirmação 
  

6 Bolacha Questão 
  

7 Ovo Questão 
  

8 Pão Afirmação 
  

9 Salsichas Afirmação 
  

10 Uvas Questão 
  

11 Bolo Questão 
  

12 Cenoura Questão 
  

13 Leite Afirmação 
  

14 Ovo Afirmação 
  

15 Laranja Questão 
  

16 Gelado Afirmação 
  

Critérios de cotação: 
1 – se a resposta for a do lado esquerdo do ecrã  
2 – se a resposta for a do lado direito do ecrã  
a negrito – resposta correcta 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

TOTAL = 

 6 

6. Interacção – Tarefa Expressiva 

 

 

Por favor verifique se são apresentados todos os estímulos pela respectiva ordem e pontue cada 

um dos 16 itens experimentais. 

 
 
 

Estímulos 
 

Categoria 
 

Resposta Cotação 

Ex1 Maçã Questão   

Ex2 Ervilhas Afirmação   

T1 Peixe Questão   

T2 Gelado Afirmação   

1 Pão Questão ? / - / A / N  

2 Uvas Questão ? / - / A / N  

3 Bolacha Afirmação ? / - / A / N  

4 Cenoura Afirmação ? / - / A / N  

5 Massa Afirmação ? / - / A / N  

6 Laranja Questão ? / - / A / N  

7 Tomate Questão ? / - / A / N  

8 Salsicha Afirmação ? / - / A / N  

9 Iogurte Questão ? / - / A / N  

10 Ovo Afirmação ? / - / A / N  

11 Sumo Afirmação ? / - / A / N  

12 Bolo Questão ? / - / A / N  

13 Queijo Questão ? / - / A / N  

14 Leite Questão ? / - / A / N  

15 Banana Afirmação ? / - / A / N  

16 Limão Afirmação ? / - / A / N  

Critérios de cotação: 
? – resposta interrogativa  
- – resposta afirmativa  
A – resposta ambígua 
N – resposta nula 

TOTAL = 
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7. Afecto – Tarefa Receptiva 

 

Por favor registe a resposta do participante no quadro que se segue: 

 
 

Estímulo Categoria Resposta  Cotação 

Ex1 Maçã Agrado 
  

Ex2 Ervilhas Desagrado 
  

T1 Bolacha Agrado 
  

T2 Tomate Desagrado 
  

1 Banana Agrado 
  

2 Ovo Desagrado 
  

3 Iogurte Agrado 
  

4 Massa Agrado 
  

5 Uvas Desagrado 
  

6 Leite Agrado 
  

7 Salsicha Agrado 
  

8 Queijo Agrado 
  

9 Pêra Desagrado 
  

10 Peixe Desagrado 
  

11 Gelado Agrado 
  

12 Laranja Desagrado 
  

13 Bolo Agrado 
  

14 Pão Agrado 
  

15 Cenoura Desagrado 
  

16 Sumo Agrado 
  

Critérios de cotação: 
1 – se a resposta for a do lado esquerdo do ecrã  
2 – se a resposta for a do lado direito do ecrã  
a negrito – resposta correcta 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

TOTAL = 
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8. Afecto – Tarefa Expressiva 

 

 

Por favor verifique se são apresentados todos os estímulos pela respectiva ordem e pontue cada 

um dos 16 itens experimentais. 

 
 

Estímulos 
 

Resposta 

auditiva 

Resposta 

visual 

Cotação 

Ex1 Pêra ! / " / A / N   

Ex2 Ervilhas ! / " / A / N   

T1 Bolo ! / " / A / N   

T2 Leite ! / " / A / N   

1 Banana ! / " / A / N ! / "  

2 Gelado ! / " / A / N ! / "   

3 Cenoura ! / " / A / N ! / "  

4 Limão ! / " / A / N ! / "  

5 Massa ! / " / A / N ! / "  

6 Sumo ! / " / A / N ! / "  

7 Tomate ! / " / A / N ! / "  

8 Iogurte ! / " / A / N ! / "  

9 Peixe ! / " / A / N ! / "  

10 Salsicha ! / " / A / N ! / "  

11 Laranja ! / " / A / N ! / "  

12 Pão ! / " / A / N ! / "  

13 Uvas ! / " / A / N ! / "  

14 Queijo ! / " / A / N ! / "  

15 Ovo ! / " / A / N ! / "  

16 Bolacha ! / " / A / N ! / "  

Critérios de cotação: 
! – se a resposta demonstrar agrado  
" – se a resposta demonstrar desagrado  
A – resposta ambígua 
N - Nulo 

TOTAL = 
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9. Discriminação de Itens Longos 
 
 

Por favor registe a resposta do participante no quadro que se segue: 

 
 

Estímulos 
 

Resposta  
 

Cotação 
 

Ex1 
Meias pretas&verdes e rosas 
Meias pretas&verdes e rosas   

Ex2 
Meias AZUIS e verdes 
Meias azuis e VERDES 

  

T1 
Bolo, rei e porta; 
Bolo-rei e porta 

  

T2 
Meias azuis e PRETAS; 
Meias azuis e PRETAS 

  

1 
Meias pretas e rosas&azuis; 
Meias pretas e rosas&azuis   

2 
Meias azuis e BRANCAS 
Meias AZUIS e brancas.   

3 
Saco, cama e couve; 
Saco-cama e couve 

  

4 
Meias azuis e rosas&pretas; 
Meias azuis e rosas&pretas   

5 
Meias VERDES e azuis; 
Meias VERDES e azuis 

  

6 
Meias AZUIS e vermelhas; 
Meias azuis e VERMELHAS 

  

7 
Peixe, espada e laranja; 
Peixe, espada e laranja 

  

8 
Meias vermelhas e PRETAS; 
Meias VERMELHAS e pretas;   

9 
Meias azuis&rosas e pretas; 
Meias azuis e rosas&pretas   

10 
A ovelha VERMELHA tem a bola; 
A ovelha VERMELHA tem a bola 

  

11 
Meias verdes e AZUIS; 
Meias VERDES  e azuis   

12 
Couve, flor e cama; 
Couve, flor e cama 

  

13 
Porta-chaves e leite; 
Porta, chaves e leite 

  

14 
Meias PRETAS e vermelhas; 
Meias PRETAS e vermelhas   

15 
Meias pretas&verdes e rosas; 
Meias pretas e verdes&rosas   

16 
A VACA verde tem a bola; 
A VACA verde tem a bola 

  

Critérios de notação: 
& – assinala a junção de duas cores 
Maiúscula  – assinala o foco 
a negrito – resposta correcta 

Critérios de cotação: 
1 – se a resposta for a do lado esquerdo do ecrã  
2 – se a resposta for a do lado direito do ecrã  
a negrito – resposta correcta 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

TOTAL = 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

 10 

10. Imitação de Itens Longos 

 

Por favor verifique se são apresentados todos os estímulos pela respectiva ordem e pontue cada 

um dos 16 itens experimentais. 

 
 

Estímulos Resposta Cotação 

Ex1 Meias pretas e verdes&rosas   

Ex2 Meias VERDES e azuis   

T1 Bolo-rei e porta   

T2 Meias verdes e AZUIS   

1 Meias pretas e verdes&rosas B / R / P  

2 Meias AZUIS e verdes B / R / P  

3 Meias rosas e pretas&verdes B / R / P  

4 Meias pretas e VERDES B / R / P  

5 Peixe, espada e laranja B / R / P  

6 Meias pretas e rosas&azuis B / R / P  

7 Saco, cama e couve B / R / P  

8 Meias VERMELHAS e pretas B / R / P  

9 Meias azuis e VERMELHAS B / R / P  

10 Meias vermelhas e PRETAS B / R / P  

11 Couve-flor e cama B / R / P  

12 Meias azuis e rosas&pretas B / R / P  

13 Meias AZUIS e vermelhas B / R / P  

14 Meias PRETAS e verdes B / R / P  

15 Saco-cama e couve B / R / P  

16 Meias vermelhas e PRETAS B / R / P  

Critérios de notação: 
& – assinala a junção de duas cores 
Maiúscula  – assinala o foco 
a negrito – resposta correcta 

Critérios de cotação: 
B – resposta boa  
R – resposta razoável  
P – resposta pobre 

TOTAL = 
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11. Segmentação – Tarefa Receptiva 

Por favor registe a resposta do participante no quadro que se segue: 
 
 

Estímulos 
 

Resposta  
 

Cotação 
 

Ex1 Meias rosas&pretas e verdes   

Ex2 Bolo-rei e porta   

T1 Meias pretas e rosas&azuis   

T2 Bolo-rei e porta   

1 Meias pretas&rosas e azuis   

2 Saco-cama e couve   

3 Meias rosas e pretas&verdes   

4 Meias pretas e verdes&rosas   

5 Peixe, espada e laranja   

6 Meias rosas&pretas e verdes   

7 Meias pretas&verdes e rosas   

8 Couve-flor e cama   

9 Porta, chaves e leite   

10 Meias pretas e rosas&verdes   

11 Couve, flor e cama   

12 Porta-chaves e leite   

13 Peixe-espada e laranja   

14 Meias azuis e rosas&pretas   

15 Saco, cama e couve   

16 Meias azuis&rosas e pretas   

Critérios de notação: 
& – assinala a junção de duas cores 
a negrito – resposta correcta 
 

Critérios de notação: 
1 – se a resposta for a do lado esquerdo do ecrã  
2 – se a resposta for a do lado direito do ecrã  
a negrito – resposta correcta 
 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

TOTAL = 

 12 

12. Segmentação – Tarefa Expressiva 

Por favor verifique se são apresentados todos os estímulos pela respectiva ordem e pontue cada 

um dos 16 itens experimentais. 

 
 

Estímulos Resposta Cotação 

Ex1 Meias rosas e verdes&pretas   

Ex2 Bolo, rei e porta   

T1 Meias pretas e azuis&rosas   

T2 Bolo-rei e porta   

1 Meias pretas e rosas&azuis 1 / 2 / A / N  

2 Meias verdes&pretas e rosas 1 / 2 / A / N  

3 Saco-cama e couve 1 / 2 / A / N  

4 Porta-chaves e leite 1 / 2 / A / N  

5 Saco, cama e couve 1 / 2 / A / N  

6 Peixe-espada e laranja 1 / 2 / A / N  

7 Meias azuis e rosas&pretas 1 / 2 / A / N  

8 Meias pretas e rosas&verdes 1 / 2 / A / N  

9 Meias azuis&rosas e pretas 1 / 2 / A / N  

10 Peixe, espada e laranja 1 / 2 / A / N  

11 Couve-flor e cama 1 / 2 / A / N  

12 Meias pretas&rosas e verdes 1 / 2 / A / N  

13 Meias pretas&rosas e azuis 1 / 2 / A / N  

14 Meias pretas&verdes e rosas 1 / 2 / A / N  

15 Meias pretas e rosas&azuis 1 / 2 / A / N  

16 Meias verdes&pretas e rosas 1 / 2 / A / N  

Critérios de notação: 
& – assinala a junção de duas cores 

 
Critérios de cotação 

1 – limite na 1ª opção 
2 – limite 2ª opção 
A – Ambíguo 
N - Nulo  

TOTAL = 



 13 

13. Foco – Tarefa Receptiva 

Por favor registe a resposta do participante no quadro que se segue: 

 

Estímulos Resposta  Cotação 

Ex1 Meias azuis e PRETAS 
  

Ex2 Meias AZUIS e pretas 
  

T1 Meias AZUIS e brancas 
  

T2 Meias azuis e BRANCAS 
  

1 Meias PRETAS e vermelhas 
  

2 Meias azuis e VERDES 
  

3 Meias vermelhas e PRETAS 
  

4 Meias AZUIS e vermelhas 
  

5 Meias VERDES e azuis 
  

6 Meias verdes e PRETAS 
  

7 Meias azuis e VERMELHAS 
  

8 Meias VERDES e pretas 
  

9 Meias AZUIS e brancas 
  

10 Meias PRETAS e verdes 
  

11 Meias verdes e AZUIS 
  

12 Meias VERMELHAS e pretas 
  

13 Meias pretas e VERDES 
  

14 Meias AZUIS e verdes 
  

15 Meias vermelhas e AZUIS 
  

16 Meias pretas e VERMELHAS 
  

Critérios de notação: 
Maiúscula  – assinala o foco 
a negrito – resposta correcta 
 

Critérios de cotação: 
1 – se a resposta for a do lado esquerdo do ecrã  
2 – se a resposta for a do lado direito do ecrã  
a negrito – resposta correcta 
 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

TOTAL = 
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14. Foco – Tarefa Expressiva 

Por favor verifique se são apresentados todos os estímulos pela respectiva ordem e pontue cada 

um dos 16 itens experimentais. 
 

 Estímulo Auditivo Resposta pretendida Resposta Cotação 

Ex1 A OVELHA verde tem a bola A VACA verde tem a bola   

Ex2 A ovelha VERMELHA tem a bola A ovelha VERDE tem a bola   

T1 A vaca PRETA tem a bola A vaca VERDE tem a bola   

T2 A VACA verde tem a bola A OVELHA verde tem a bola   

1 A VACA azul tem a bola A OVELHA azul tem a bola 
1 / 2 / A / N  

2 A OVELHA azul tem a bola A VACA azul tem a bola 
1 / 2 / A / N  

3 A ovelha BRANCA tem a bola A ovelha PRETA tem a bola 
1 / 2 / A / N  

4 A ovelha VERDE tem a bola A ovelha AZUL tem a bola 
1 / 2 / A / N  

5 A OVELHA preta tem a bola A VACA preta tem a bola 
1 / 2 / A / N  

6 A vaca VERDE tem a bola A vaca BRANCA tem a bola 
1 / 2 / A / N  

7 A vaca BRANCA tem a bola A vaca VERMELHA tem a bola 
1 / 2 / A / N  

8 A OVELHA vermelha tem a bola A VACA vermelha tem a bola 
1 / 2 / A / N  

9 A vaca VERMELHA tem a bola A vaca AZUL tem a bola 
1 / 2 / A / N  

10 A VACA preta tem a bola A OVELHA preta tem a bola 
1 / 2 / A / N  

11 A VACA branca tem a bola A OVELHA branca tem a bola 
1 / 2 / A / N  

12 A ovelha AZUL tem a bola A ovelha BRANCA tem a bola 
1 / 2 / A / N  

13 A VACA vermelha tem a bola A OVELHA vermelha tem a bola 
1 / 2 / A / N  

14 A ovelha PRETA tem a bola A ovelha VERMELHA tem a bola 
1 / 2 / A / N  

15 A vaca AZUL tem a bola A vaca PRETA tem a bola 
1 / 2 / A / N  

16 A OVELHA branca tem a bola A VACA branca tem a bola 
1 / 2 / A / N  

Critérios de notação: 
Maiúscula  – assinala o foco 
 

Critérios de cotação: 
1 – 1ª opção acentuada 
2 – 2º opção acentuada 
A – Ambíguo 
N - Nulo   

 

TOTAL = 

!TOTAIS = 


