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0.2 Abstract

The purpose of this study is to contribute to the knowledge on the impact of common European

Portuguese (EP) phonetic-phonological processes in second language (L2) learners. It is well es-

tablished that L2 listening is a complex process, and that the most common difficulties among L2

learners are related to speech segmentation and word recognition. Due to the occurrence of con-

nected speech processes, sounds are altered and the word boundaries can be hard to determine.

Vowel reduction within and across word boundaries is usually described as a very frequent pro-

cess in EP. The reduction of vowels is even more evident in spontaneous speech, e.g. the word

‘telefone’ ([t1ł1"fOn1] in the citation form, ‘telephone’) can be produced as [t"fOn]. The interplay

between these processes can be particularly impactful for L2 learners, in word recognition. Further-

more, this correlation is scarcely studied in a classroom setting.

The present study explores the impact of vowel reduction and connected speech processes in

word recognition tasks from isolated words to continuous speech. Furthermore, it aims to under-

stand the main difficulties that L2 learners, at the intermediate level B1, experience dealing with

these phenomena. Lastly, it will contribute to understand not only the acquisition of vowel reduc-

tion and connected speech processes but also whether L2 learners could cope with them.

Therefore, it was designed a set of perception experiments involving these phenomena in in-

creasing degrees of difficulty: single word identification without (i) and with vowel reduction (ii);

word identification with simple (iii) and complex connected speech processes (iv). The experiments

were conducted in an ecological setting of an intensive Portuguese course, of the intermediate level

B1, at the University of Lisbon. A control group of EP native speakers also performed the experi-

ments.

The overall scores revealed a decreasing tendency: (i) 94%; (ii) 65%; (iii) 31%; (iv) 16%.

The results reveal that word recognition is compromised due to the connected speech processes.

Vowel reduction and the consequent deletion of segments also affects the recognition of isolated

spoken words even in read speech. The didactic outcomes of the experiments are relevant to con-

tribute to the design of a proposal of a set of listening exercises focused on the practice of these

1



phonetic-phonological phenomena. The sequence is based on the use of Computer-Assisted Lan-

guage Learning (CALL) technology, and includes two games and a set of perception exercises in

which songs are also used as input.

Key words: Second Language; Perception; Vowel Reduction; Connected Speech Processes;

CALL.
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0.3 Resumo

Este estudo tem como objetivo contribuir para o conhecimento do impacto dos processos fonético-

fonológicos do Português Europeu (PE), em aprendentes de PE Língua Segunda (L2). Pela nossa

experiência como falantes nativos, sabemos que ouvir na própria língua nativa (L1) é um processo

natural e intuitivo, ainda que complexo. No entanto, talvez por experiência própria também se saiba

que, quando se aprende uma língua estrangeira, um dos maiores desafios está relacionado com a

compreensão oral. Os mecanismos auditivos que intervêm na compreensão oral da língua nativa

são os mesmos que intervêm na compreensão oral da L2.

Ouvir e compreender uma língua estrangeira é um processo muito complexo. Quando ouvimos,

é necessário segmentar o discurso, e reconhecer as palavras no contínuo sonoro. No entanto, devido

à ocorrência de processos fonéticos, próprios do discurso oral, os sons são alterados e coarticulados.

Ao processar a L1, os falantes nativos não têm quaisquer dificuldades. Pelo contrário, os apren-

dentes L2 podem ter várias dificuldades no que diz respeito ao reconhecimento de palavras no

contínuo sonoro. Dada a ocorrência dos vários fenómenos de coarticulação, as fronteiras de palavra

deixam de ser percetíveis e evidentes.

Em PE, a redução vocálica está bem descrita na literatura, e é referida como um processo muito

produtivo. Uma das suas características é promover a redução e o apagamento de vogais átonas.

Como resultado, há uma frequente ocorrência de sequências fonéticas de consoantes nas produções

orais. Interessa também salientar que a redução vocálica não só ocorre em fala espontânea como

também é frequente em fala semi-espontânea e não espontânea.

O PE também é rico em processos de coarticulação, e muitos deles estão em direta relação com

a redução e o apagamento das vogais átonas. Os processos de discurso oral contínuo muito bem es-

tudados e descritos. Entre os processos de coarticulação estão os encontros vocálicos, os fenómenos

de sândi, a assimilação do vozeamento e a inserção da iode [j]. Estes processos causam diversas

alterações nos sons das palavras, sobretudo nos que estão presentes nas fronteiras de palavra. Além

disso, promovem ainda a realização e a inserção de outros sons, que não têm uma representação

gráfica. Outros são responsáveis pela restruturação da estrutura silábica, causando a articulação
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entre os sons das palavras vizinhas.

Do que é conhecido da literatura, a interação entre a redução vocálica e os fenómenos de sândi

externo, coarticulação, assimilação, etc. , e o seu impacto na compreensão oral de aprendentes L2

ainda não está estudada. Além disso, ainda não existem estudos realizados em contexto ecológico

de sala de aula, que se debrucem sobre esta correlação. Pelo que se sabe, também, o ensino destes

processos fonético-fonológicos não é amplamente explorado nos diversos referênciais e programas

de ensino de PLE. Como tal, existe a necessidade de consciencializar os alunos para a ocorrência

destes processos na oralidade, e de como têm impacto na sua compreensão oral. Isso terá também

uma relação direta com a aprendizagem e o desenvolvimento da proficiência dos estudantes.

Portanto, o presente estudo tem como objetivo explorar o impacto da ocorrência de processos

fonético-fonológicos, tais como a redução vocálica e os processos da oralidade, em tarefas de recon-

hecimento e identificação de palavra. Estas tarefas foram realizadas quer em contextos de palavra

isolada quer em contextos de discurso oral contínuo.

Além disso, este estudo procura entender, e descrever, as maiores dificuldades dos aprendentes

L2, no nível intermédio B1, face à presença destes processos fonéticos na oralidade. Finalmente,

este estudo será não só um contributo para um melhor conhecimento do processo de aquisição da

redução vocálica e dos fenómenos de coarticulção, mas também para entender em que momento do

processo de aprendizagem os estudantes precisam de treinar estas estruturas.

Portanto, foi criada uma sequência de testes percetivos que incluíram a ocorrência destes fenó-

menos em diferentes níveis de complexidade: tarefas de reconhecimento de palavra isolada sem (i)

e com a produção de redução vocálica (ii); tarefas de reconhecimento de palavra com ocorrência

dos processos de discurso oral em contextos simples (iii) e complexos (iv). Os testes de perceção

foram aplicados em contexto ecológico de sala de aula de um curso intensivo anual de Português

Para Estrangeiros (PLE), do nível intermédio (B1), na Universidade de Lisboa. Todos os partici-

pantes eram falantes nativos do Chinês Mandarim. Os testes também foram aplicados a um grupo

de controlo, composto por falantes nativos do PE.

Nos resultados obtidos houve, em geral, uma tendência de decréscimo das percentagens para
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as respostas corretas conforme o aumento da complexidade das estruturas linguísticas: (i) 94%; (ii)

65%; (iii) 31%; (iv) 16%. Estes resultados indicam que a ocorrência dos fenómenos do discurso

oral comprometeram a tarefa de reconhecimento de palavra, nos diversos contextos. No entanto,

este impacto foi bastante evidente nos contextos que testaram fala (semi-) espontânea. Além disso,

a redução vocálica, e o consequente apagamento de vogais átonas, afetou ainda o reconhecimento

de palavras isoladas.

Para complementar estes resultados, foi também realizada a análise das transcrições ortográ-

ficas dos alunos que permitiu a descrição dos erros ortográficos mais frequentes. Por outro lado,

contribuiram também para entender a interação entre a oralidade e a escrita na sua aprendizagem do

PE como L2.

As transcrições revelaram também que a presença da redução vocálica aumentou a produção de

grupos consonânticos fonéticos, algo que se tornou evidente pelo facto de, frequentemente, apenas

partes das palavras-alvo (ou apenas consoantes) terem sido transcritas. É importante também salien-

tar que, aquando da realização das tarefas de identificação de palavras em contexto de fala (semi-)

espontânea (com a presença de fenómenos de coarticulação), vários alunos transcreveram sequên-

cias de palavras articuladas, incluindo os sons articulados e alterados por processos de assimilação,

por exemplo.

Do ponto de vista didático, os resultados obtidos foram relevantes para a construção de uma

proposta de uma sequência didática com exercícios para a prática e para o treino da componente

auditiva. Esta proposta de exercícios tem um especial ênfase no ensino dos processos fonético-

fonológicos do PE. Esta sequência é baseada na tecnologia existente para a Aprendizagem de Lín-

guas Assistida por Computador (ALAC).

Portanto, foram desenhados dois jogos, uma versão do clássico ’Jogo da Forca’ e o jogo das

’Palavras Bomba-Relógio’. Finalmente, a sequência também inclui uma série de exercícios de

perceção oral, intitulada ’À Procura dos Limites’ no qual se pretende praticar o reconhecimento

das fronteiras das palavra em diferentes contextos de coarticulação. Além disso, a série inclui uma

secção de exercícios lúdica, nos quais são utilizadas músicas portuguesas como input auditivo.
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Palavras chave: Língua Segunda; Perceção; Redução Vocálica; Processos de discurso oral;

ALAC.
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Chapter 1

Introduction

The present dissertation attempts to understand the impact of common European Portuguese (EP)

phonetic-phonological processes (Andrade and Viana, 1992; Frota, 2000; Mateus and Andrade,

2000; Mateus et al., 2005; Vigário, 2011) in word recognition with second language (L2) learners.

Specifically, to understand the interplay of vowel reduction and connected speech processes (CSP)

in isolated spoken words, and in continuous speech. This project also aims to contribute to teaching

EP as a second language, providing materials and tools for teaching these processes.

Research in second language listening and teaching concluded that the main difficulties that

L2 learners experience concerns word recognition in continuous speech (Henrichsen, 2006; Goh,

2000; Altenberg, 2005; Snijders et al., 2007; Cutler, 2012a; Mitterer and Tuinman, 2012; Grant,

2014; Alameen and Levis, 2015; Alammar, 2015; Graham and Santos, 2015; Goh et al., 2016; Reed,

2019). The alterations in the sounds (reductions, deletions, merges, assimilations, articulations, etc.)

caused by the phonetic - phonological processes have a great impact in the students’ perception,

affecting their listening (Altenberg, 2005; Alameen and Levis, 2015; Alammar, 2015; Reed, 2019).

Consequently, learners have difficulties spotting words and identifying its boundaries, and fail to

recognize known words in the stream sound.

Portuguese research on L2 teaching is focused on the discrimination of segments, and on the

development of didactic materials to give the students perceptual training on segments to improve
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their discrimination skills (Castelo and Santos, 2017; Castelo, 2018, 2019; Castelo and Freitas,

2019; Zhou et al., 2019, 2021).

Furthermore, EP research on natural language processing (NLP), and computer-assisted lan-

guage learning (CALL) (Marujo, 2009; Marujo et al., 2009; Baptista et al., 2010; Correia, 2010;

Correia et al., 2010; Ribeiro et al., 2010; Pellegrini et al., 2011; Silva et al., 2011; Pellegrini et al.,

2012; Silva et al., 2012), contributed with exercises focused on the practice of perception and read-

ing skills, grammar and vocabulary.

To our knowledge, research on the perception of vowel reduction and connected speech pro-

cesses with L2 learners, at intermediate levels, is not explored yet in an ecological setting. Besides,

there are no EP didactic materials that ensure the acquisition of vowel reduction and connected

speech processes, and that give effective, and regular, perceptual practice of these processes so far.

Taking into account the linguistic literature review and the competencies for the B1 level, we

put for the hypotheses of our work that:

(i) if connected speech processes and vowel reduction are present it will have a clear effect on

the recognition of words in continuous speech; (ii) at the B1 level, if vowel reduction occur it will

have a low effect on the recognition of spoken isolated words; (iii) if particular connected speech

processes are present, it will differently affect the word recognition process.

Furthermore, these phonetic-phonological phenomena are more frequent in spontaneous than in

read speech. Therefore, we put for the hypothesis that if different type of inputs are tested (read

speech vs semi-spontaneous speech) it will have an effect on the perception of L2 learners.

To test our hypotheses, we designed two perceptual experiments with word identification tasks,

increasing the difficulty from isolated words to continuous speech. A series of four tasks were

designed and conducted to two groups: (i) 12 L2 students of EP and (ii) a control group composed

of 12 EP native speakers. The first experiment encompassed words in citation form and words

produced with vowel reduction, in read speech. Experiment two, concerned common connected

speech processes, in semi-spontaneous and spontaneous speech, with vowel reduction naturally

present in the spoken words.
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The aim of this project is to contribute to a better understanding of the difficulties L2 learners, at

the intermediate level B1, face dealing with vowel reduction and CSP whether with isolated words

or continuous speech (in EP). Moreover, it will rely not only on the acquisition of these phenomena

but also on the skills that students need to practise, and when is the right moment, in the learning

process, to give that practice. This project aims to complement existing EP that aims to improve

learners’ L2 perception and pronunciation at the segmental level. Therefore, it proposes a didactic

sequence of listening exercises, concerning these processes, with the existing methods and tools of

Computer-Assisted Language Learning (CALL), described in the EP literature.

Chapter 2 provides a review of the recent research on the topic of speech perception, comparing

both native and L2 listening, focusing in word recognition. It also describes vowel reduction and

connected speech processes provided EP literature review. A discussion about the research in second

language teaching focused on the effect of connected speech processes in L2 perception is also

given. Lastly, it contains a review of the state of art including the EP research on the design of L2

teaching materials, for a classroom context, and on the use of CALL technology in the production

of didactic materials.

Chapter 3 contains a detailed description of the methods used in the current study. The aim of

this dissertation is to understand the impact of these phonetic-phonological processes in L2 learners,

in a classroom setting. Therefore, the chapter provides a description of the classroom environment

(since the researcher attended the classes) of a B1 course of Portuguese as a Foreign Language as

well as the students, and the activities they performed during the course. The perceptual experiments

applied to those students are also detailed.

Chapter 4 presents the overall results for the perceptual experiments as well as the results for

each phenomenon. Finally, it also reports an analysis of the students’ transcriptions. The discussion

of the results with relevant literature, and a summary of the main findings of the experiments, are

given in Chapter 5.

Chapter 6 briefly discusses the interplay of the main outcomes of the present study, and the

previously presented criteria for the design of L2 teaching materials. It also describes the guidelines

for the design of a proposed set of listening exercises focused on the practice of vowel reduction
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and CSP.

The proposed didactic sequence includes two games - ’O Jogo da Forca’ (’The Hangman

Game’) and ’Palavras Bomba-Relógio’ (’The Time-Bomb Words’) - and a set of listening exercises

focused on the detection of word boundaries in short sequences of words, and in real speech samples

- ’À Procura dos Limites’ (’Searching for the Boundaries’). This last set also uses Portuguese songs

as input.

Finally, Chapter 7 summarises the main findings of the perceptual experiments described in

Chapter 3 (reported in Chapter 4 and discussed in Chapter 5), and provides a review of the proposed

didactic sequence, described in Chapter 6. Lastly, the limitations and issues identified in the current

study are mentioned, and some lines of future work are therefore suggested.
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Chapter 2

State of Art

In the present chapter it will be reviewed the body of research on the topic of the listening process.

Therefore, section 2.1 will describe the state of art of the speech perception topic, exploring both

native and L2 listening. It will also provide a discussion on the similarities, and the differences, be-

tween these both processes. Section 2.2 will describe vowel reduction, a frequent process in EP, and

the EP connected speech processes. It will also include remarks on the interplay of these phonetic-

phonological processes on spontaneous speech. This last section presents a further discussion on

the impact of these processes in L2 listening.

Finally, section 2.3 will afford the major challenges in L2 teaching provided empiric data, and

present research on the development of teaching strategies, and the design of didactic materials,

for a classroom context. Furthermore, it will present EP state of art on the application of CALL

technology on the design of didactic materials for Portuguese as a foreign language.

2.1 Speech Perception

The ability to communicate is a primary skill that distinguishes humans from non-human species.

Listening skills are a key aspect of human communication. Commenting on spoken language pro-

cessing, Sawusch (2005:7) argues that speech ”is the starting point for the listening”. Speech is a
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continuous acoustic signal that our ear receives. Animals also deal with speech. Hear it, they will,

but they are incapable of decode and parse the input. In other words, non-human species do not

achieve the interplay of perception and listening processing.

Tatham and Morton (2006:201) define perception as ”the active assignment of a symbolic rep-

resentation to what is heard”. Listeners map the acoustic input into linguistic representations in

the brain. So, what makes speech perception so special is what happens in listeners’ minds, and

what abstract information, in the repertoire of listeners’ native language, can be encouraged in the

perception process (Cutler, 2012b; Heald and Nusbaum, 2014).

In summary, listening is a human-specific ability due to the human exclusive brain structures

and the cognitive processes that support listening. For this reason, no native listener needs to be

told how to process speech. Human perception skills are so intuitive as heartbeats. The Figure 2.1

below shows a spectrogram of the spoken sentence ’Eu gosto de aprender Português’ (’I like to learn

Portuguese’), produced by an European Portuguese native speaker.

Figure 2.1: Spectrogram of the example sequence ’Eu gosto de aprender Português’ (’I like to learn

Portuguese’)

In contrast to written pages, there are no spaces between the words since in continuous speech

all sounds are linked and articulated. EP native speakers would map this physical input into discrete

units when listening to the spoken sentence, determining which sounds and words were produced,
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allocating the word boundaries. They would also do it in a matter of milliseconds with minor, and

perhaps no effort.

Over the last decades, most research in speech perception has emphasised that listening occurs

in modular stages. The mapping between the stream sound and comprehension is described in

serial and static stages of processing (Swinney, 1979; Tanenhaus et al, 1979; Marslen-Wilson, 1987

apud in Magnuson (2016). Recently, significant advances in cognitive neurosciences have allowed

a better understanding of the complex brain structures that support listening. Therefore, recent

theories of speech perception (Heald and Nusbaum, 2014; Gaskell and Mirkovic, 2016; Magnuson,

2016) are discarding modular approaches towards assumptions that listening is an active process,

and that cognitive factors such as attention, experience and plasticity are involved.

The following sections describe listening on the light of the dynamic interaction of the linguistic

levels, and of what listeners deal with in word recognition without assuming a speech perception

theory.

2.1.1 Native Listening

The key research question on this work is related to L2 listening. However, clearly understand

how perception in second language happens, it is important to recognise the inherent complexity of

native listening.

Human listening ability is unique. During perception, listeners segment speech, discriminate

sounds and recognise small parts of speech (Cutler, 2012a; Mattys and Bortfeld, 2016). The brain

decodes the continuous auditory signal and creates linguistic representations of that stream. Thus,

listeners retain the perceptual information in memory to further assign it to abstract representations.

Linguistic information, such as sound categories in the phonological repertoire, is already provided

by the listener’s L1 (Tatham and Morton, 2006; Weber and Cutler, 2006; Cutler, 2012b,a).

Speech perception involves recognising words and their boundaries from the stream speech.

Listeners may use different cues that encourage word retrieval. Several lines of evidence suggest

that the activation of potential word candidates, and its consequent competition, may be promoted
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by low-level information, such as phonotactic cues (Mattys et al., 2007) and stress (Correia et al.,

2015). Moreover, other independent categories of representation such as morphemes may also

play an important role at early stages of processing even ”before phonological representations are

computed in detail” as Johnsrude and Buchsbaum (2016:7) points out. Cutler (2012a) also claims

that word recognition is dependent on the temporal distribution of the sounds in the utterances.

Therefore, listeners do not have to wait to hear the entire word to begin the lexical activation.

This is even more impressive given the complexity of the native mental lexicon and how fast

listeners recognise words. In a lecture about comprehension of the written Portuguese, a teacher

compared the native mental lexicon to the most extensive library worldwide, as if all libraries in the

world were merged in just one giant library. The teacher underlined that finding a specific book in

such a library would take a considerable time. The native vocabulary is similar to that vast library.

During word identification, the brain retrieves a specific word from the ’mental library’ which is

structured with thousands of words, connections of meanings, and morphological and syntactic

categories. The cognitive processes that support this process are so effective that word retrieval

occurs in frames of milliseconds.

Hence, it is evident that the dynamic structure of the mental lexicon contributes to the complex-

ity of the word recognition process. The native vocabulary is not an abstract list of words with forms

and meanings. Cognitive processes allow an impressive semantic richness (Goh et al., 2016) and

a dynamic interaction of complex semantic networks. In fact, Nenadic et al. (2019:97) suggested

that when vocabulary is activated, "word meanings are accessed, not just their form". Therefore, in

word recognition, there is a strong interplay of the complexity of the semantic connections in the

vocabulary and the cognitive processes.

Existing research also recognises the important role played by the syntactic level in spoken

word recognition. Mattys et al. (2007) tested ambiguous word sequences, such as ’takespins’, and

explored how the syntactic context would encourage the listeners to associate the sound [s] to the

word ’takes’, as an inflexion marker, or to the word ’spins’, integrating an object noun phrase. In

this study, the authors concluded that listeners make use of syntactic cues to segment and recognise

spoken words.
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Concerning other linguistic levels, there is evidence that prosody also plays a crucial role in

speech perception. Lindfield et al. (1999) apud in Severino (2011) investigated the interplay of seg-

mental information and prosodic features, in word recognition. The research indicated that listeners

can recognise words even when the minimum of segmental information is presented if prosodic

features are provided.

Native speakers are able to cope with speech variability due to their listening flexibility (Cutler,

2012a). For instance, the acoustic variability can be related to changes in sounds in the continuous

stream. Spoken words do not retain their citation forms as in dictionaries: sounds are altered, linked,

articulated or even deleted. Hence, the way a word sounds in isolation is different than when it is

embedded in a sentence.

Listeners also deal with the speaker variability (Johnsrude and Buchsbaum, 2016), or even with

pauses, repetitions and reformulations that speakers do in spontaneous speech (Moniz, 2006), as part

of the parsing process. Moreover, the acoustic variability is encouraged by sociolinguistic factors,

speech rate and even speech style (Lass, 1984; Mateus et al., 2005; Moniz et al., 2014; Mata and

Moniz, 2016).

Listeners do not always face the ideal circumstances of listening, and perhaps there might exist

noise in the environment. In these situations, the success in listening is related to the active role that

the brain plays by masking the noise (Heald and Nusbaum, 2014). Therefore, the listening flexibility

is proof of the crucial role that cognitive structures such as memory, attention and plasticity play in

speech perception.

In conclusion, native listening is a complex process characterised by an interwoven of the lin-

guistic levels and cognitive structures. Listeners also cope with extralinguistic variables such as

sociolinguistic factors and speech variability. Despite the mentioned challenges in speech percep-

tion, speakers can achieve a successful listening.

It is impossible to decode speech, and achieve comprehension, unless the listener knows the

language. Given this fact, it is interesting to address the questions: Would an L2 listener successfully

decode speech as a native speaker? Do L2 listeners use other relevant cues in listening? Is L2
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decoding easier, intuitive and automatic as native decoding is?

The current subsection presents native listening on the lights of the interaction of the different

linguistic levels and the cognitive processes. The following subsection discusses L2 listening and

the common difficulties learners experience in second language learning.

2.1.2 L2 Listening

A key research question in speech perception concerns how perception in second language happens.

There are similarities between native and second language listening. Biological mechanisms such

as the auditory system and the brain structures are the same whether processing a native or a second

language. Decoding L2 speech also implies the interplay of linguistic (and extralinguistic) levels

and cognitive processes (Heald and Nusbaum, 2014).

It has previously been observed that, to successfully listen, speakers have to segment speech and

discriminate sounds (Cutler, 2012a; Mattys and Bortfeld, 2016), recognise words in stream speech

and activate vocabulary from the memory (Magnuson, 2016). Data from several studies suggest

that semantic richness, semantic networks (Goh et al., 2016; Nenadic et al., 2019), the language

structure (Mattys et al., 2007) and prosodic information (Severino, 2011) play a vital role in word

retrieval. Furthermore, the listening flexibility (Cutler, 2012b) is highlighted in the successful way

listeners cope with an enormous acoustic variability, such as speaker variability (Lass, 1984; Cutler,

2012a) or noisy environments (Heald and Nusbaum, 2014).

However, it is well known, even from self experience, that listening in second language is harder

than in first (Cutler, 2012a). Despite the similarities with native processing, L2 listening has consid-

erably more issues involved turning it into a challenge to L2 learners. Their performance has also

been shown to be related to their knowledge about the target language. In other words, it depends

on the level of proficiency.

A frequent question on speech perception topic concerns whether the native language inhibits

or promotes L2 perception. Learners transfer properties from their L1 to the L2 they are learning.

In fact, recent research concluded that even in more advanced levels speakers transfer properties

16



from their L2 (Cutler, 2012a; Zhou et al., 2017), and experience difficulties especially in listen-

ing (Altenberg, 2005).Thus, in addition to the importance of the level of proficiency, an extensive

experience with the language is also crucial (Gustafson and Bradlow, 2016).

The learners’ L1 acts as a filter when learning a second language (Cutler, 2012a), and this

’filtering’ affects listening. Speakers use language-specific strategies to segment speech (Alammar,

2015). Moreover, parsing the stream speech turns out to be more difficult when the range of native

sounds does not match with the L2’s range (Snijders et al., 2007), because learners may apply cues

that are productive in their L1 but do not facilitate the segmentation of the L2 (Altenberg, 2005;

Alammar, 2015; Reed, 2019). Consequently, the application of that segmentation strategy inhibits

the recognition of words and its boundaries (Goh, 2000).

L2 learners may not be aware of how L2 sounds change in connected speech as well, and they

may not be familiarised with these processes from the L1 (Weber and Cutler, 2006; Alameen and

Levis, 2015). Hence, learners may recognise spoken isolated words but they may not when these

same words occur in connected speech (Mitterer and Tuinman, 2012; Vandergrift and Goh, 2012).

A study conducted by Snijders et al. (2007) tested event-related potentials (ERP) techniques

to understand the brain responses of native speakers, and L2 learners, when listening to known

spoken words in isolation and embedded in sentences. The results revealed that the brain responses

were slowed for the L2 learners, in comparison to native speakers. This corroborates the fact that

decoding and segmenting continuous speech in a second language is a challenge. Furthermore, this

reveal that the cognitive processes are affected during L2 processing.

The interaction of linguistic levels such as the vocabulary and semantics are known to influ-

ence L2 word recognition. The native vocabulary is much more developed and complex than L2

vocabulary (Cutler, 2012a). However, until a learner is an advanced and experienced user of the

L2, the size of the vocabulary and the complexity of the semantic connections are conditioned. As

a result, there might be a delay in the activation of words from the vocabulary during listening,

compromising word recognition.

Other existing body of research on L2 perception indicates that syntactic cues promote the
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recognition of spoken words and the vocabulary activation. For instance, Vandergrift and Goh

(2012) suggests that content words are relevant cues during listening comprehension (when com-

paring to function words).

L2 listeners can also make use of suprasegmental information (Maastricht, 2018) such as prosodic

features or rhythmic cues that encourage them to locate word boundaries. In addition, process-

ing both linguistic and contextual information may promote the activation of pragmatic knowledge

(Cook and Liddicoat, 2002, apud in Vandergrift and Goh, 2012). It is important, however, to high-

light that a successful listening is influenced not only by the level of proficiency but also by the

experience that speakers have using the language.

In sum, this section included a comparison between native and L2 listening processes, and

described the main challenges L2 listeners experience. It was also discussed the role of the phono-

logical processes in speech perception. As mentioned, some processes cause alterations in sounds,

which may inhibit speech segmentation and the allocation of word boundaries. In addition, if these

processes are not familiar to the learners, the impact of the linguistic transfer may be more evident.

In European Portuguese, the occurrence of phonetic-phonological phenomena is very produc-

tive. The following section 2.2 will describe how these processes occur in spoken EP, and how L2

learners’ perception is affected.

2.2 EP Phonetic-Phonological Phenomena

Phonetic-phonological processes occur in every language and European Portuguese is not an excep-

tion. These processes are present in read speech but they are even more frequent in spontaneous

speech. They promote alterations in sounds and, as a consequence, those sounds can be deleted,

contracted, linked, assimilated, coarticulated, etc.

This section focuses on which phonetic-phonological phenomena occur in EP, according to the

linguistic literature, and on their impact in L2 perception. Subsection 2.2.1 describes vowel re-

duction, a productive process in EP. Section 2.2.2 will describe the variety of connected speech
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processes that occur in spoken EP: vowel encounters, voicing assimilation, production of [j], hap-

lologies, and external sandhi with [l] and [R].

2.2.1 Vowel Reduction

Vowel reduction is a phonological process in which the vowels, in unstressed positions, are altered.

European Portuguese (Mateus and Andrade, 2000; Mateus et al., 2005; Vigário, 2011), has seven

stressed vowels: /i, e, E, o, O, u/. The reduction of vowels consists in the raising of /e, E, a, o, O/ and

the centralisation of /e, E/. This process resumes the seven vowels to four phonetic vowels [i, 1, u, 5]

when produced in unstressed positions (pre- and post-tonic positions, with some exceptions).

A consequence of these alterations is the deletion of the reduced vowels. Portuguese research

on this topic (Delgado Martins, 1975; Freitas, 1997; Fikkert and Freitas, 2006; Mateus et al., 2005;

Vigário, 2011; Veloso, 2016) indicates that [u] and [1] are the most deleted vowels, and that this

elision is influenced by syllable and word position, word frequency, and other features, such as

speech rate and speech style.

The high deletion of vowels in unstressed syllables results in the production of sequences of

phonetic consonant clusters. For instance, in word ’desprevenir’ ([d1SpR1v1"niR], ’fail to provide’)

and word ’telefone’ ([t1ł1"fOn1], ’telephone’) (Mateus and Andrade, 2000:44) two to three vowels

in the following syllables are deleted contributing to the production of sequences of three ([tł"fOn])

and six ([dSpRv"niR]) consonants. Native speakers cope with the massive deletions of vowels, how-

ever, some parsing problems may arise. In a study investigating the perception of contrasts between

lexical clusters and phonetic sequences, (Cunha, 2015) reported that the deletion of vowels and the

consequent consonantal overlap can temporarily mislead EP native speakers. For instance, partic-

ipants perceived words such as ’querer’ ([k(1)"ReR], ’to want’) and ’crer’ ([k"ReR], ’to believe’) as

homophones. Thus, native speakers can rely on other cues such as context to recognise words. Nev-

ertheless, more research on the frequency of occurrence of this process in spontaneous speech (and

how it affects L2 perception) is needed.
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2.2.2 Connected Speech Processes

European Portuguese has a variety of connected speech processes. The occurrence of these phonetic

processes depends on features, such as the prosodic structure or stress (Frota, 2000; Mateus et al.,

2005; Andrade, 2020). Vowel reduction, previously described, plays an important role across word

boundaries. Hence, the consequent deletion of vowels also has an impact in connected speech

processes (Mateus and Andrade, 2000). They can occur in both prepared and spontaneous speech

(although with much more frequency in the former), and it appears that certain social and linguistic

factors may affect the frequency, quality, and contexts of some CSP (Mateus et al., 2005; Oliveira

et al., 2014; Oliveira, 2016; Paulino, 2016).

2.2.2.1 Vowel Encounters

The different occurrences of vowel encounters are well described in the EP linguistic literature

(Andrade and Viana, 1992; Frota, 1995, 2000; Andrade, 2020). The reduction of vowels causes the

deletion of sounds even within words. In vowel encounters across words, the deletion of vowels in

word final position encourages an articulation process to the first vowel of the following word like

Andrade and Viana (1992:61) illustrates: in the sequences ’triste amigo’ (["tRiSt5"migw], ’sad friend’)

and ’fosse obrigado’ (["fosObRi"gadw], ’was obligated’) the final vowel [1] of the word ’triste’ and

’fosse’ is deleted. Consequently, these words link to the following vowel resulting in the production

of one articulated sequence. This is also true for the sequence ’deixe o livro’ (["d5jSu"livRw], ’leave

the book’) in which the last vowel of the word ’deixe’ ([1]) is deleted and this word links to the

following one, which is the article ’o’ ([u]). Frota (2000:84) gives an example with a different final

unstressed sound, e.g. ’oito amigas’ (["ojt5"mig5S], ’eight friends’). In this case, the unstressed

sound [u] is deleted and the first word links to the following sound, which is [5].

Vowel encounters also stem from alterations in vowels that lead to the merge of both sounds.

Andrade and Viana (1992:63) give examples such as the sequences ’diga Aldina’ (["digał"din5], ’say

Aldina’) and ’a abóbora’ ([a"bObwR5, ’the pumpkin’) . The unstressed sound [5], at the end of word

’diga’, merges with the first sound of the word ’Aldina’ ([a]) which is also at an unstressed position.
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The same happens with the second sequence: the article ’a’ ([5]) merges with the first vowel, [5], of

the following word ’abóbora’. The merge of both sounds, in both previous examples, results in the

production of [a].

It is interesting to highlight that prosodic features, prominence constraints, stress (Frota, 1995,

2000) and extralinguistic factors (Mata and Moniz, 2016; Paulino and Frota, 2016) affect vowel

encounters by promoting or inhibiting them.

2.2.2.2 Production of Glides

In European Portuguese, some vowels are produced as a semi-vowel (or glide). Data from several

studies suggest that the production of [j] is determined not only by prosodic features (Frota, 2000;

Vigário, 2011; Mata and Moniz, 2016) but also by sociolinguistic features (Oliveira et al., 2014;

Oliveira, 2016), e.g. dialects, age and speech style. (Andrade and Viana, 1992) illustrates some of

these occurrences:

• disse-o (’said it’, ["disju], Andrade and Viana (1992:61))

• quinze armas (’fifteen guns’, ["k̃izj"ARm5S], Andrade and Viana (1992:63))

• onze horas (’eleven hours’, ["õzj"OR5S], Andrade and Viana (1992:63))

According to the authors, some numerals are not produced with the production of [j], as with

’sete’ (’seven’) and ’dezassete’ (’seventeen’). There are also cases of variation in the production of

the glide as in (1) and (2).

1. It is possible to produce ’nove horas’ (’nine hours’) as ["nOv"ORaS] or ["nOvj"ORaS] (Andrade and

Viana, 1992:63).

2. ’porque é que veio’ (’why did it come’) may be produced as ["pwRkEk"v5ju] (Andrade and

Viana, 1992:62) or ["pwrkjEk"v5ju].
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2.2.2.3 Voicing Assimilation

Voicing assimilation is very well explored in the EP literature (Andrade and Viana, 1992; Frota,

1995, 2000; Mateus and Andrade, 2000; Mateus et al., 2005), and it consists in the assimilation

of voicing features from neighbour segments within and across words (Mateus et al., 2005). The

fricative sound [S] is produced as [Z] (2) if the following sound is voiced, or as [z] (3) if it is

succeeded by a vowel. When unvoiced segments occur, the sound of the fricative is not altered and

it is produced as [S] (1).

In connected speech, the fricative assimilates the voicing features of the first sound of the fol-

lowing word. The examples in Frota (2000:53) clearly illustrates this point .

1. lápis preto (’blue pencil’) - lápi[S]preto

2. lápis branco (’white pencil’) - lápi[Z]branco

3. lápis azul (’blue pencil’) - lápi[z]azul

The realisation of [z] and the consequent linking process imply a restructuration in the syllabic

structure. Thus, [z] fills the onset position of the following syllable. The prosodic structure is a

key factor in voicing assimilation (Frota, 2000, 2014). In the following sentence, the assimilation is

blocked across IP boundaries: the final sound [S] in word ’jornalistas’ (’journalists’) is not produced

as [z], as expected, because the following word does not belong to the same IP. Therefore, the sound

of [S] is not altered.

• (Aos jornalistas,)IP (as angolanas ofereceram especiarias.)IP

(Frota, 2014:14)

2.2.2.4 External sandhi with [l] and [R]

Articulation processes are very productive in EP. External sandi with the liquids [l] and [R] is well

documented in EP research (Mateus et al., 2005) and its occurrence is associated with a consequent
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syllabic reestructuracion. Mateus et al. (2005) points out that the grapheme <l> is produced as [ł]

in coda position, as in words ’sa[ł]’ (’salt’) and ’sa[ł]gado’ (’salted’) (Mateus et al., 2005:229).

In contrast, if the following word starts with a vowel the final sound [ł] is altered and produced

as [l] due to a linking process that causes a resyllabification. For instance, in the sequence ’sal

amargo’ (’sour salt’), [l] fills the onset position of the word ’amargo’ thereby altering the syllabic

structure (["sa.l5."maR.gw]). Furthermore, sandhi occurs with the sound [R], in coda position. For

instance, in the sequence ’mar azul’ (’blue sea’), the final sound [R] of ’mar’ (’sea’) links to the

following word, and its syllabic structure is altered: ["ma.R5.zuł] (Mateus et al., 2005:229).

2.2.2.5 Haplologies

The existing body of research on phonetic-phonological phenomena recognises haplologies as a

frequent process in EP (Andrade and Viana, 1992; Frota, 2000). Haplologies occur when the final

syllable of a word is similar, or identical, to the first syllable of the following word. By way of

illustration, Andrade and Viana (1992) and Frota (2000) show data (see examples (1)-(3)) in which

the vowel of the last syllable is deleted, the consonant segments geminate (2) or only a consonant is

produced (1) and (3).

1. Faculdade de Letras (’Faculty of Arts’, [f5kwł"dad"letR5S] (Andrade and Viana, 1992:65))

2. disse sim (’said yes’, ["di"s̃i] (Andrade and Viana, 1992:65))

3. campo poluído (’poluted field’, ["c5̃pwlu"idw] (Frota, 2000:999))

2.2.3 Impact of Vowel Reduction and Connected Speech Processes in L2 Perception

As mentioned in section 2.1.2, L2 listening is a complex process (Cutler, 2012a). It is well es-

tablished that speech segmentation and word recognition are far the major challenges in second

language acquisition (Reed, 2019; Altenberg, 2005). Goh (2000) conducted a series of interviews

with beginner and advanced learners of English to explore the difficulties students experienced

in second language learning. The primary challenge students reported was recognising words in
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continuous speech (even known words). This difficulty is a consequence of the presence of the

phonetic-phonological processes in spoken speech (articulations, assimilations, reductions, dele-

tions and insertions) that occur, in some form, in every language.

Graham and Santos (2015) interviewed intermediate L2 learners of English to understand the

impact of these processes in listening. A common view amongst the students was that speech

seemed unbroken, turning hard to know whether a word ended or started. Therefore, students, on

the whole, reported difficulties in word boundaries allocation. Also, Henrichsen (2006) studied the

impact of connected speech processes in L2 learners of English (of different proficiency levels).

Participants were exposed to isolated sentences recorded with the absence and presence of sandhi

phenomena. The results reveal that even the advanced students experienced difficulties in listening

when continuous speech processes were present.

Therefore, the success in listening and segmenting speech depends on whether the occurrences

are familiar from the listener’s native language, and how/if learners are aware of these processes in

the L2. Unfortunately, there is a lack of materials and effective perceptual training in L2 teaching

concerning these phenomena (Cutler, 2012a; Alammar, 2015).

So far, there is little research on the impact of connected speech processes or reductions in L2

learners. Besides, most studies are lab-based, so they do not encompass, or replicate, spontaneous

speech features such as disfluencies, and different prosodic and discoursive patterns (Mitterer and

Tuinman, 2012).

In European Portuguese, vowel reduction causes alterations in the sounds and promotes the

deletion of vowels in unstressed positions. As a result, there can be a massive production of pho-

netic sequences of consonants. Native speakers cope with this deletion despite temporarily parsing

problems (Cunha, 2015). However, L2 learners may have difficulties recognising reduced forms of

words that they would recognise in written form or when spoken in isolation.

Connected speech processes are also responsible for various alterations in sounds, e.g. restruc-

turings in the syllabic structure and merges of segments across words. Consequently, L2 listeners

may have difficulties determining the word boundaries. Continuous speech processes and vowel re-
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duction occur in both read and spontaneous speech. However, the interplay of these phenomena and

the frequency of occurrence is even more evident in spontaneous speech than in carefully reading

(Mateus et al., 2005; Cutler, 2012a; Mata and Moniz, 2016).

It is interesting to highlight that most foreign speakers and L2 learners of European Portuguese

express a common opinion about EP speech. Listeners perceive the differences between a canonical

pronunciation and a reduced form in spontaneous speech. The following citations were selected

from two question and answer (Q&A) websites. The first is from Portuguese Language Stack 1, a

discussion forum about the Portuguese language, and the second citation is from Reddit website 2.

“I have noticed that in European Portuguese, many native speakers don’t necessarily pronounce words the

same way as the textbook would teach a foreign student to; in that many vowels are elided or even deleted. One

example is in the Cidade FM slogan “só se quiseres”: when actually read out by the Portuguese announcer,

it becomes something like “sósquisers”. I’m not really sure how this vowel deletion works, or how to specify

it, except that Portuguese natives typically delete the last vowels of words?”

(in Portuguese Language Stack)

“Can someone explain disappearing vowels in European Portuguese? Is there a pattern to it? Does

everyone in Portugal do it? Is there some sort of pattern to the disappearing vowels in Portuguese words?

Is it a colloquial thing? Does everyone do it in casual speech or is it more related to an area? For instance,

does this occur in news broadcasts?”

(in Reddit)

The citations reveal that both speakers were sensitive to the deletion of vowels in spontaneous

speech. Interestingly, a speaker reported that EP native speakers do not produce words as the canoni-

cal form taught in textbooks. This indicates that there is also a lack of effective L2 teaching materials

focused on connected speech processes and vowel reduction.

In general, research in second language speech perception is limited. Our knowledge of L2

1http://www.portuguese.stackexchange.com/questions/6420/are-there-any-rules-for-vowel-deletion-in-european-portuguese
2http://www.reddit.com/r/Portuguese/comments/ao9g2x/can_someone_explain_disappearing_

vowels_in/
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perception in EP is even more so. So far, there is no research on how L2 learners of EP cope

with phonetic-phonological processes in a real ecological context. This dissertation aims to explore

the abilities of L2 learners of EP to segment speech and recognise words. Furthermore, it aims to

understand the impact of vowel reduction and connected speech processes in word recognition.

2.3 L2 Teaching

The major goal of L2 learners is to have an active role in real communicative situations with native

speakers. Therefore, recent research on second language teaching (Grant, 2014; Graham and San-

tos, 2015; Reed, 2019; Richards and Cotos, 2019) is exploring new teaching tips to help students

improve their production and perception skills to prepare the students for real contexts.

The following section will present some strategies focusing on listening practise in a classroom

context. Besides, some criteria for the design of teaching materials will also be discussed. Section

2.3.2 will mostly present EP state of art on the development of tools for teaching EP as a second

language using Computer-Assisted Language Learning (CALL) technology.

2.3.1 Classroom context

Investigating the listening process is a continuing concern within the second language teaching field.

Teachers are aware that listening in L2 is a challenge. Recently, considerable literature, e.g. Graham

and Santos (2015); Castelo and Santos (2017); Castelo (2018); Maastricht (2018) and Reed (2019)

has grown up around the theme of which are the most common difficulties L2 students experience

during listening, and how it has implications in comprehension.

Segmenting continuous speech and detecting word boundaries appear to be the greatest chal-

lenges among L2 students (Cutler, 2012a; Vandergrift and Goh, 2012) and these are the determining

factors of the success in word identification and recognition. In fact, students may recognise words

in written form or when spoken in isolation. However, they may have difficulties recognising those

same words when they are embedded in sentences.
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Continuous speech processes and reductions in vowels occur, in some form or other, in every

language. Therefore, it is clear that investing in listening practise is useful even a lower levels

of proficiency. L2 teachers might be aware of what difficulties that students have in listening.

However, teachers also have their own challenges selecting listening materials that are adequate to

the students’ needs.

Brito and Hernandez (2020) interviewed 95 teachers of Portuguese (Brazilian Portuguese) as a

second language in the United States to understand the difficulties they have specially when teaching

reduced forms, in the classroom. Interestingly, 65% of the teachers reported that the main challenge

in teaching spoken reduced forms is the lack of adequate teaching materials. Some teachers pointed

out that, despite they intend to expose lower level students to these forms, it is not easy to find

attractive and interesting materials.

Furthermore, the authors concluded that curricular constraints and the lack of time to practise

the listening skills in the classroom is another concern among the teachers. They find it essential to

practise these reduced spoken forms since this is the type of input the students will deal with outside

the classroom. Despite the use of videos, web media and recordings, some teachers reinforced the

need for more materials to teach the reduced forms and the phonetic processes. Another common

view among them is that teaching the phonetic-phonological phenomena (which cause alterations in

sounds and the reduced forms of spoken words) is essential to be addressed in Portuguese courses

for foreigners.

Cuicui (2012) also conducted a questionnaire to 127 teachers of Portuguese as a foreign lan-

guage (PFL), and to 125 students of Portuguese (native speakers of Mandarin Chinese) about the

use of teaching materials in PFL classes. 44% of the teachers reported that the lack of adequate ma-

terials is a challenge. Also, 81% of the participants (teachers and students) reported that the use of

interesting materials is "extremely important" in the listening practise, and 79% (of the participants)

pointed out that the use of varied listening materials is "extremely important".

These findings suggest that it is important to invest in adequate teaching materials focused on the

mentioned phonetic phenomena. A key factor on the development of teaching materials in that they

must be adapted to a particular teaching scenario, based on the students’ needs. They also should
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accomplish the learning goals pertaining to the respective levels of proficiency, and guarantee that

the students receive that right skills at the right moment of the learning process (Azevedo, 2012).

Another important factor concerns the feedback and the evaluation that students can receive.

Evaluating their progress will help the teachers to understand the students’ needs, and the skills

they need to practise. Giving feedback about their learning progression will motivate the students,

encourage them to be autonomous and improve their self-evaluation ability (Castelo, 2018).

The majority of materials used in listening exercises are similar to lab-based input used in speech

perception studies. Some of the listening materials are audio files with pre recorded sentences or

texts, recorded by a native who is carefully reading (Mitterer and Tuinman, 2012). As a conse-

quence, this type of materials do not include typical features of spontaneous speech, such as the

variety of prosodic and discursive features or variations in speech rate. Besides, in casual speech

alterations, deletions, articulations and changes in sounds are more frequent than in read speech

(Altenberg, 2005). Authentic input also includes features such as disfluencies, e.g. pauses, breaks

and repetitions which are natural in spontaneous speech (Moniz, 2006; Mata and Moniz, 2016).

Research in English as a Second Language (ESL) (Reed, 2019) also indicated that exposing

learners to connected speech processes contributes to the development of their segmentation skills.

Therefore, to design materials that rely on phonetic-phonological processes, teachers must take into

account the type and the amount of input they expose the students to.

Using authentic speech materials containing real communicative situations will prepare the stu-

dents for ’the outsides classroom speech’ (Castelo, 2018), and contributes to the development of

their segmentation skills. Teachers may find various examples of authentic speech including differ-

ent communicative contexts on youtube, ted talks, podcasts, interviews, radio, news, commercials,

movies or other available resources. Barbosa (2014) also stated that the use of songs could be an

efficient strategy, since it may result in interesting, dynamic, and attractive classes, and improve the

students’ memory.

Alves (2015) and Castelo (2018) also demonstrated that, despite the essential role of authentic

speech materials, teachers at initial stages may use more controlled input and progressively integrate
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spontaneous speech related to the topics taught in the classroom. Therefore, the teachers should

always focus on the potential didactic outcomes of the selected input taking into account the type

and the amount of that input.

Using authentic speech materials into the topics taught in the classroom could also be useful

to integrate the vocabulary that students need to acquire in real contexts (Castelo, 2018). In this

study, students had difficulties recognising spoken words they knew due to vowel reduction and the

consequent deletions of segments. Therefore, including the target vocabulary in listening exercises

may help students to be aware of how spoken words differ from their written form.

Research on second language teaching (Reed, 2019) has suggested methodological approaches

to teach connected speech processes, specially in English. One of the most common suggested

activities is the dictation task. Besides, researchers also indicated that including reflection questions

will encourage the students to be sensitive to the occurrence of these processes and the changes they

cause in the sounds. For instance, questions such as “What did you hear?”, “Does it make sense?”

or "What was really said?” (Reed, 2019:407).

Other approaches (Graham and Santos, 2015) suggest the presentation of the vocabulary as a

list of spoken isolated words and in connected speech contexts, e.g. a spoken sentence, and ask

the students about the changes they perceived in the sounds. Further questions about the phonetic

contexts for the occurrence of these processes are also useful. Another interesting suggestion to

teach the connected speech processes is to present sentences or small texts with no space between

words and then ask students to listen to its productions, mark the word boundaries and rewrite the

text correctly.

Research in EP (Castelo and Santos, 2017; Castelo, 2018, 2019; Castelo and Freitas, 2019;

Zhou et al., 2019, 2021) is mostly dedicated to the discrimination and production skills, and it is

also focused on the perceptive training of segmental features of the EP repertoire of vowels and

consonants (since this is also a common difficulty among L2 learners of EP). There is also interest

on the development of activities and didactic materials to improve the students’ production and

writing skills, in a classroom context. There is no evidence of EP research concerning the perceptual

practise of vowel reduction and the occurrences of connected speech processes.
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2.3.2 CALL

Nowadays, with the advances in technology for information systems much improvement has been

done in the development of applications. One of the areas of these advances is the use of Computer-

Assisted Language Learning (CALL). These systems aim to complement second language teaching

and learning with the use of computer technology. This approach early aimed to supplement or

replace the direct relation teacher-student in the classroom.

The design of these applications aims to offer the students interactive materials according to

their learning necessities. Another advantage of these applications is that they motivate students

and promote self-study.

The technology used in CALL includes NLP tools and even Text-To-Speech (TTS) synthesis

and Authomatic Speech Recognition (ASR) systems to develop materials targeting the practice of

different skills. One of the aims of the use of this technology in L2 didatics field is the automatic

generation of learning materials. Some of these generated exercises may be included in web pages

with static designs, e.g. fill in the blanks. Moreover, recent approaches included the development of

more interactive environments such as games with high quality graphics or audios, and 3D games.

When performing these activities, the users can also receive feedback and scores so that the students

can feel motivated.

One of the challenges in the development of these sources resides in maintaining a close connec-

tion between CALL activities and the real communicative contexts that students will face outside

the classroom. Therefore, the input should reflect natural speech features in order to ensure the

authenticity of the sources (Chapelle, 2001).

Recent resources have been developed mostly for English. For instance, Accent Perfect: Amer-

ican English Pronunciation App 3 is focused on the production skills but it also gives perceptual

practise on the discrimination of American English sounds and includes a component containing

sentences targeting some examples of the connected speech processes where the user can listen to

3http://www.apps.apple.com/us/app/accent-perfect-american-english-pronunciation-app/

id959744135

30

http://www.apps.apple.com/us/app/accent-perfect-american-english-pronunciation-app/id959744135
http://www.apps.apple.com/us/app/accent-perfect-american-english-pronunciation-app/id959744135


the sentences. The webbased software English Accent Coach 4 aims to give perceptual training

of English segments. Also, the purpose of the software Youglish (2019) 5 is to expose the user to

natural stream speech. For instance, users can type in a word and listen to various productions of

that word in context. Thus, they can train their perception skills concerning some connected speech

processes.

EP research on this topic also contributed to the development of more useful tools and software

to teach EP as a second language. For instance, REAP.PT (REAder-specific Practice PorTuguese)

(Marujo, 2009; Marujo et al., 2009), a Portuguese version of REAP (Collins-Thompson and Callan,

2004; Heilman et al., 2006) (REAder-specific lexical Practice for improved reading comprehen-

sion), aims the practice of reading, listening, grammar and the learning of vocabulary, providing an

interactive and individualised experience to the users (Baptista et al., 2010). The system automati-

cally generates authentic study materials that are adequate to the needs and interests of the students.

For instance, they are exposed to text-based exercises in which they can listen to the correspondent

audio and learn new vocabulary. The system also generates questions about words included in the

document (Correia et al., 2010; Correia, 2010).

An interesting application of the ASR technology on the development of this resource contains

the automatic transcription of an EP daily broadcast news, contributing to the use of multimedia

documents as learning materials. REAP.PT also includes exercises in a gaming context (Ribeiro

et al., 2010; Silva et al., 2011, 2012), such as using 3D gaming environments, attractive to the

students, motivating them.

Pellegrini et al. (2011) and Pellegrini et al. (2012) also describe the development of different

listening comprehension games. For instance, in ’word-puzzle’ games, the users can listen to sen-

tences (automatically selected) and then reconstruct them (as in a puzzle) using a given list of words.

Other exercises allowed the students to watch broadcast news and follow the automatic transcription

of the audio. Interestingly, a karaoke feature added to these exercises allowed the user to follow the

transcription as words were highlighted as they were produced.

4http://www.englishaccentcoach.com/index.aspx
5https://youglish.com/
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Chapter 3

Methodology

This chapter describes the methodology used in this dissertation. Firstly, it will briefly characterise

the attendance at an annual course of Portuguese as a Foreign Language, describing the students

and some activities performed by them. Next, it will outline the design of a set of exercises handed

out to those students and to a group of European Portuguese native speakers.

3.1 Level adequacy and classes

To understand the main difficulties that L2 learners experience in listening, including the researcher

in the students’ classroom context was considered to be an essential first step. Therefore, we were

given permission to attend a course of Portuguese as a foreign language, taught at Instituto de

Cultura e Língua Portuguesa (ICLP), at Faculdade de Letras da Universidade de Lisboa (FLUL).

The current study aims to understand the acquisition trajectory of vowel reduction and connected

speech processes, and understand the right moment in the learning process to teach them. Thus, the

learning goals and listening skills pertaining to different proficiency levels were take into account.

According to the Common European Framework of Reference for Languages (CEFR) 1, the six

1https://www.coe.int/en/web/common-european-framework-reference-languages/

the-cefr-descriptors
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levels of proficiency in a given language are divided into three main groups: ’Basic Users’ (A

levels), ’Independent users’ (B levels) and ’Proficient users’ (C levels).

Proficient users (C levels) are expected to have a native-like performance. As mentioned, even

advanced L2 students have difficulties in speech segmentation (Altenberg, 2005). Despite these

difficulties, exploring the segmentation abilities of advanced students may not contribute to under-

stand the initial stages of the acquisition of the phonetic-phonological processes, and the students’

learning trajectory.

Students at A levels (A1 and A2) have a fundamental knowledge. The size of the vocabulary

of a beginner is much smaller than an intermediate or an advanced user (Cutler, 2012a). The se-

mantic and syntactic knowledge is also limited. Regarding the overall listening skills, the CEFR

indicates that students at A2 levels can understand general topics, expressions, keywords and main

points related to immediate priority topics provided slowly articulated speech. Thus, students might

recognise some words in connected speech if the speech is slowly articulated. However, this speech

style may not encourage the natural interplay of vowel reduction and connected speech processes

(as expected in spontaneous speech (Mateus et al., 2005)). Therefore, exploring the listening skills

of A levels may not contribute to clearly understand the impact of these processes in continuous

speech since students are not able to cope with standard speech.

Finally, the CEFR also indicates the ’Independent Users’ (intermediate levels B1 and B2) can

cope with standard spoken language. For instance, B2 students can understand native speakers on

both familiar and unfamiliar topics. They can also understand TV news, plays, live interviews, films

and radio documentaries, and follow lectures, talks and discussions. These learners can actively

engage in conversations between native speakers. These students might experience difficulties in

noisy environments, but they can use contextual clues to achieve a clear comprehension.

B1 students understand both general messages and main points of extended discussions, conver-

sations, lectures, talks, news, TV programmes and audio broadcasts in clearly articulated standard

speech. This input must be on familiar matters and related to topics of personal interest or everyday

situations. However, they will sometimes need to ask the interlocutor to repeat particular words

and phrases. The students can also recognise unknown words in continuous speech and deduce its
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meaning from the context (if they are familiar with it).

The goal of this study is to understand what is the right moment, in the learning process, to

aware students of how the phonetic-phonological phenomena affect listening, and give adequate

perceptual training to improve the students’ segmentation skills. B levels are a transitory stage in

which learners cope with spontaneous speech and recognise words in the continuum stream. Thus,

the B1 level may be the starting point of the development of strategies to deal with vowel reduction

and connected speech processes, recognise words in spontaneous speech, and make use of other

clues such as context to identify words. Therefore, we were given permission to attend an annual

B1 course.

3.2 B1 level classroom assistance

The class consists of 12 students, all female, aged between 20 and 25. They were Mandarin Chinese

native speakers, with the exception of a student who also spoke Cantonese. Previously to the course,

the students learned Portuguese in China and then took the intensive course at ICLP. Among the

course subjects, Compreensão Oral e Escrita (’Oral and Written Comprehension’), Conversação

(’Conversation’) and Actividades de Imersão (’Language Immersion Activities’) were the mostly

dedicated to listening, oral comprehension and spoken interaction.

The students performed listening exercises such as fill in the blanks, and listening comprehen-

sion with true or false questions, for instance. The teacher mostly used news, commercials, radio

podcasts, interviews and songs as input. As homework tasks, for instance, the teacher asked the

students to listen to interviews (with native speakers) and transcribe them. To train the production

skills, the teacher asked the students to work on discussions, debates, oral Q&A, oral presentations

and to perform role-play tasks. Also, the students frequently interviewed EP natives. With these

exercises, students trained the spoken interaction among themselves, the teacher and other EP native

speakers.

Overall, the students proved to have adequate skills pertaining to their proficiency level regard-

ing both writing and reading components. They also had an adequate knowledge of the grammar
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and vocabulary. The listening component revealed to be the one in which students experienced

more difficulties and this was evident when the students tried to understand the general message

and the main points of news, commercials, radio podcasts and broadcast audio materials delivered

in standard speech. Besides, they revealed difficulties following the teacher’s explanations, talks

and questions (in oral Q&A) despite the delivery in clear articulated speech. The students reported

that they only recognised some keywords. In those situations, the teacher repeated the questions

and the explanations in slowly articulated speech to make herself understood. She also simplified

the structure of her sentences and used synonyms of some expressions.

This highlights that at the B1 level students are developing the necessary skills to segment

oral input in order to achieve a successful listening comprehension. It is interesting to underline

that in discussions or spoken interactions among the students, they better understood each other’s

utterances than the teacher’s productions. This is consistent with previous research by Van Engen

et al. (2010), which concluded that L2 learners with shared L1 understand each other better than an

L2 learner of a particular language understands a native speaker of that language.

Despite some difficulties, the students revealed to achieve the pertaining production skills for

their level. However, it is interesting to highlight that it was noticed that students do not produce

vowel reduction and connected speech processes. This resulted in the production of more vocalic

segments (than expected in fluent EP), either in reading tasks or in (semi-)spontaneous speech.

Even semi-vowels (present in diphthongs, Mateus et al. (2005)) were generally produced as their

corresponding vowels. This is consistent with research on rhythmic patterns of L2 Chinese learners

of EP (Zhou et al., 2017), which revealed that B1 students produced more vocalic segments than

more advanced learners (C2 level).

Interestingly, the researcher also noticed that the students produce flat intonation patterns, and

that they utter every word (even the unstressed words) as stressed applying a tone. Together these

facts are evidence of linguist transfer (Cutler, 2012a; Maastricht, 2018), as expected for this profi-

ciency level.
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3.3 Perceptual experiments

This section describes two perceptual experiments applied to the B1 classroom (previously charac-

terised) and to a control group of EP native speakers. Each experiment included two word identifi-

cation tasks increasing the complexity of the structures - from single words to continuous speech.

So that the exercises could be seen as a natural extension of the classroom dynamics, they were

integrated into the topics taught in the course.

The design and the time frame of the experiments aim to understand the acquisition trajectory

of the phonetic-phonological processes (concerning the competences for B1 levels), and underpin

the didactic outcomes of the results. Before performing the experiments, both groups completed

and signed an informed consent, and the researcher clarified the aim of the project.

3.3.1 Isolated word identification tasks

The first experiment took place around a month after the beginning of the course. It consisted of two

single word identification tasks, similar to a dictation activity. Therefore, the students’ transcriptions

may give clues to understand not only the main difficulties they experience in listening, but also what

they really perceived in the stream speech.

The first task tested stressed words targeting the frequent EP patterns of vowel reduction (Del-

gado Martins, 1975; Mateus et al., 2005). However, the words were produced as citation forms

without applying vowel reduction. Thus, the vowels were not altered or deleted. To avoid tiring

effects caused by an increase of the duration of the task, only ten words were selected. The target

words were nouns with an average extension of 4 syllables.

Vocabulary also has a significant influence in speech perception. Therefore, to ensure students

knew the words they were all selected from exercises performed in their classes within the same

teaching unit or topic. The words were recorded by an EP native speaker, in a silent room, using

the recording system from a Samsung Galaxy Note II smartphone. Recordings were then converted
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Table 3.1: Examples of words targeted in task 1.

Word Translation Transcription

Identificação Identification [idẽtifik5’s5̃w̃]

Promoção Promotion [pRumu’s5̃w̃]

Telefone Telephone [t1l1’fOn1]

Table 3.2: Examples of words targeted in task 2.

Word Translation Transcription

Atividade Activity [5tvi’dad]

Produtores Producers [pRud’toRS]

Entrevista Interview [ẽtR’viSt5]

from m4a to WAV format with an online converter 2 and edited in Praat software (Boersma and D,

2009). Each recording included 20 milliseconds (ms) of silence before and after the production of

the word. The following Table 3.1 presents some of the words tested in this task.

The students were given a form with written instructions about the task. After reading it, the

researcher resumed the instructions of the experiment. The students were instructed to write down

the words, in their form, as soon as they identified them. The words were presented twice in a

random order. Unfortunately, it was noticed that the acoustic conditions of the room were not the

ideal ones, but a real scenario. The task took around 10 minutes to be completed.

In the second task, the students were exposed to words produced with vowel reduction and

the consequent deletion of segments. The vowel reduction patterns followed the frequent ones

described for EP (Delgado Martins, 1975; Mateus et al., 2005) such as the centralization of [i] (and

its deletion), and the deletion of [u] and [1], in unstressed positions. The stimuli were again ten

stressed words, all nouns, with an averaged extension of 4 syllables. The target words were also

2https://onlineconvertfree.com/pt/convert-format/m4a-to-wav/
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selected from the teacher’s exercises to ensure the students were familiar with the vocabulary. The

recording and edition processes were replicated.

Before performing the task, the researcher briefly reviewed the instructions. The students heard

the stimuli of each isolated word, which was presented twice, and wrote them down. The presenta-

tion of the stimuli was randomised. Table 3.2 includes some of the selected words for task 2.

Finally, the students were questioned about the difficulties they had when performing this ex-

periment. Overall, the students reported that task 2 was more challenging than task 1, because the

words were pronounced faster, and some letters and sounds were missing.

3.3.2 Cross word identification tasks with vowel reduction and connected speech

processes

So far, L2 perception studies with European Portuguese have not addressed connected speech pro-

cesses yet. These phenomena cause significant changes in the sounds, compromising listening.

Consequently, even if learners know words in isolation, they may not recognise those same words

in continuous speech (Vandergrift and Goh, 2012). This study aims to explore how word identifica-

tion and perception are affected when words are embedded in connected speech processes.

Therefore, to increase the difficulty of the experiment, two more tasks were designed to test word

identification in continuous speech combining vowel reduction (naturally present) with connected

speech processes. This experiment replicates the fill in the blanks exercises performed in the course.

The students’ transcriptions will indicate their difficulties and how they perceived word boundaries

when these phenomena are present.

For this reason, it was essential to use authentic speech material presenting real communicative

contexts. Thus, for task 3 it was selected a news video 3, 01:29 minutes long, related to the topics

the students were learning. The students were given an incomplete script of the audio with nine

word pairs missing (totalling 18 different words). Table 3.3 illustrates the processes targeted in

the sequences: vowel encounters (Andrade and Viana, 1992) (top row) and voicing assimilation

3https://sicnoticias.pt/pais/2017-05-26-Ha-cada-vez-mais-jovens-a-sair-do-pais
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Table 3.3: Examples of word sequences in task 3.

Word Translation Transcription

nove anos nine years ["nOv"5nuS]

já estava was already ["ZaS"tav5]

jovens saem youngster leave ["Zov5̃̃jS"saj5̃̃j]

países preferidos preferred countries [p5"izSpRf"RidS]

dois mil two thousand ["dojZ’miì]

depois vêm then come [d"pojZ’v5̃̃j5̃̃j]

melhores oportunidades better opportunities [m"LORzOpRtuni’dadS]

país onde country where ["p5iz"õd]

patterns such as the production of [S], [Z] or [z] (Mateus et al., 2005) (second, third and fourth rows,

respectively).

To avoid an increase of the duration of the task, there were two occurrences for each category.

The target sequences encompassed lexical words, all stressed, with three syllables on average. The

words were familiar to the students since they were also taken from exercises they performed in

their classes. Before performing the task, the students read the transcription in their forms, and they

were told it was a fill in the blanks exercise. This task lasted around 8 minutes and only the audio

of the video was presented (twice).

The design of task 4 was similar to the previous one but targeted more complex connected

processes (Andrade and Viana, 1992; Mateus et al., 2005), increasing the difficulty of the task. It was

selected an excerpt of a news video 4 (from Youtube), of 02:36 minutes, including real interviews.

Therefore, the students were exposed to more spontaneous speech (Cutler, 2012a). The students

were given a script of the audio with 11 word sequences (totaling 29 different words) missing. As

Table 3.4 presents, the target sequences included vowel encounters (row 1), production of [j] (row

4https://www.youtube.com/watch?v=9yWX0gqBdgo
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Table 3.4: Examples of word sequences in task 4.

Word Translation Transcription

vinte à hora twenty per hour [’ṽita"OR5]

uma antiga colega an old colleague [ũmã"tig5kw"lEg5]

sabe que o knows that the ["sabkju]

penso que a I think that the ["pẽskj5]

resultado do encontro meeting result [rzuł"tad:wẽ"kõtRw]

sede de trabalhar thirst to work ["sed:tR5b5"LaR]

tentar a sorte try your luck [tẽ"taR5"sORt]

mil euros a thousand euros ["mil"ewROS]

2), haplologies (row 3), and resyllabification with [R] and [l] (row 4). Only two target sequences

for each process were selected, and the interval time between these occurrences was also controlled

to avoid tiring effects. The sequences included stressed and unstressed words (clitics, see Vigário

(2011:179) from different lexical categories, ranging between 1 to 6 syllables.

The audio of the video was presented twice and this task lasted around 10 minutes. Both tasks

3 and 4 were performed on the same day, and implemented two weeks after the first experiment.

Finally, the researcher questioned about the difficulty of the exercises. The participants on the

whole commented that the first task was easier than the second one (task 4). Also, they reported that

they had difficulties understanding the interviewees in the audio of task 4, since they spoke too fast.

3.3.3 Control Group

To set up a baseline, the experiments were also applied to a group of 12 EP native speakers aged

between 23 and 27. Participants were either undergraduate or postgraduate students at the University

of Lisbon. These participants performed the same sequence of tasks in different moments. The
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experiments were applied in silent rooms such as libraries and study or meeting rooms.

After carrying out the activities, the researcher also asked about the difficulty of the tasks. Re-

garding the first experiment, participants reported that words in task 1 were hyper articulated, but

the pronunciation in task 2 was natural. They added they were not used to perform fill in the blanks

exercises since they left high school. However, they had no difficulties performing the experiments.

42



Chapter 4

Results

This section includes the results of the perception experiments applied to the B1 classroom and

the control group of EP native speakers. Firstly, it reports the overall results for the four tasks

comparing both groups. Secondly, it describes the results per phenomena (vowel reduction and

connected speech processes). Finally, an analysis of the student’s transcriptions is also described to

explore their main difficulties in listening and the frequent errors they commit.

4.1 Results of perception experiments

In these experiments students wrote their answers in worksheets. So, to facilitate the data analysis,

the answers were transcribed to Word. When analyzing students’ answers, several orthographic

forms were used for the same word. However, it was important to ensure that words were identified

despite the occurrence of wrong orthographic transcriptions. Therefore, to evaluate the accuracy

of word identification, some criteria were carefully established to classify whether a word was

identified, or not, despite the misleads in the transcriptions. These guidelines were established on the

basis of the most common errors EP learners native speakers of Mandarin Chinese tend to commit

(Zhou, 2017; Zhou et al., 2017, 2019, 2021; Nunes, 2015; Castelo and Santos, 2017; Castelo, 2018;

Castelo and Freitas, 2019; Castelo, 2019), and on the fact that some alternations between graphemes
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are common among EP speakers during the L1 acquisition (Freitas, 1997; Fikkert and Freitas, 2006;

Freitas, 2003; Santos et al., 2014). Therefore, despite the occurrence of errors in the orthographic

transcriptions it was possible to understand if the target words were identified.

Therefore, an answer was considered correct when:

• the word was orthographically correct;

• some graphemes could correspond to the phonetic transcription of such grapheme, for in-

stance alternations between the grapheme ’i’ and ’e’, both corresponding to the sound [i], or

alternations between ’u’ and ’o’ to express [u];

• the same grapheme is used to represent voiced and voiceless segments, for instance [t] and

[d];

• changes in the order of the segments occurred as in metathesis.

The tasks in the second experiment targeted sequences of words. So, an answer was considered

correct when all the words of a such sequence were identified (on the basis of the previous criteria).

4.1.1 Overall Results

The reduced dimension of the classroom (N=12) affected the amount of collected data and can only

be seen as a representative sample. We calculated the rate of correct answers (in percentage), the

mean, and the standard deviation. The overall results, the mean of correct answers, and the standard

deviation of the four tasks are presented in Tables 4.1 (for Mandarin speakers) and 4.2 (for EP native

speakers).

As mentioned, the first experiment involved single words identification. The first task targeted

words in citation forms, and the second one words produced with vowel reduction. As shown in

the Table 4.1, the percentage of correct answers was 94% in task 1 and decreased substantially to

65% in task 2. These results reveal that students identified the majority of the words in the first

task (mean=9.4; sd= 0.8) while in the second one, students identified (on average) at least 6 words
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Table 4.1: Percentage of correct answers of each experiment for Mandarin speakers.

Tasks Correct Answers Mean s.d.

1 Single word without reduction 94% 9,4 0,8

2 Single word with reduction 65% 6,5 1,2

3 Simple connected speech 31% 2,5 1,7

4 Complex connected speech 16% 1,6 1,0

Table 4.2: Percentage of correct answers of each experiment for the control group.

Tasks Correct Answers Mean s.d.

1 Single word without reduction 100% 10 0

2 Single word with reduction 100% 10 0

3 Simple connected speech 93% 7,4 0,8

4 Complex connected speech 98% 9,8 0,4
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(mean= 6.5; sd=1.2). In both tasks, two outlier words were excluded: ’repórter’, in task 1, and

’reportagem’ in task 2.

The purpose of the second experiment was to test words embedded in connected speech pro-

cesses with vowel reduction naturally present. Thus, the target sequences included word pairs, in

task 3, and ranged between two or three words (stressed and unstressed), in task 4. What stands out

in Table 4.1 is the overall rate of correct answers, which was less than 50%: the percentage of cor-

rect answers was 31% in task 3 and even lower in task 4 (16%). There can be noticed a variability

in the responses. On average, students identified at least two sequences, in task 3, but some students

identified even more sequences (mean=2.5; sd= 1.7). The number of identified sequences varied

from one to three (mean= 1.6; sd = 1), in task 4.

An important note on the results: an outlier target sequence in task 3 was excluded (’cento

afirma’), due to the fact that it is a mathematical expression written by extent, and these expressions

are commonly considered in classes in its numeric form. In task 4, the sequence ’sede de trabalhar’

was also excluded due to its metaphorical sense, which might have compromised word recognition.

In summary, what it can be clearly seen in the results for Mandarin Speakers is a decrease in

the overall scores from task to task (see Table 4.1). For instance, there is a gap of 29% between

task 1 (with words in citation form) and task 2 (words with vowel reduction). A notorious differ-

ence of 34% in the scores occurred when word identification tasks changed from isolated words to

continuous speech. The results also show a slight decrease of 15% from task 3 to task 4.

Data from Table 4.1 can be compared with the data in Table 4.2, which shows that the control

group had higher scores, as expected. The percentage of correct answers was 100% in the first

Experiment (tasks 1 and 2). Participants scored 93% (mean=7.4; sd=0.8) in task 3, while in task 4

scored 98% (mean=9.8; sd=0.4). So, no greater differences in the scores for native speakers were

evident despite temporarily parsing problems.

Together these results provide important insights into the impact of vowel reduction and con-

nected speech processes in word recognition. Firstly, the differences in the scores for Experiment

1 and 2 reveal that recognising words in continuous speech (when connected speech processes and
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vowel reduction are present) is more difficult than in isolation.

In fact, this corroborates the initial hypothesis (i) about a clear effect of connected speech

processes and vowel reduction on the recognition of words in continuous speech. So, students

at the intermediate level experience difficulties in the recognition of known words in the continuous

stream due to the presence of these phonetic-phonological phenomena.

Besides, the results in Experiment 1 reveal that vowel reduction compromises word recognition

even when words are produced in isolation. This is a surprising outcome since higher scores were

expected to single words identification tasks according to the competences pertaining to B1 levels.

In this case, the hypothesis (ii) about the low effect of vowel reduction on the recognition of

spoken isolated words is not confirmed since the results indicate that vowel reduction had a

greater effect (than expected) on single word recognition.

Moreover, the differences in the scores also confirm the stated hypothesis (iv) about the

effect of the type of input that students are exposed to. In this research, the Experiment 1 tested

read input while Experiment 2 tested authentic materials. The scores in the Table 4.1 reveal that the

tasks with (semi-) spontaneous speech had lower scores than the tasks with read speech.

Finally, when questioned about the difficulty of the experiments, the participants were unani-

mous in the view that the speech in Experiment 1 was easier to understand than speech in the second

experiment. The students also argued that speech in task 4 seemed faster than in task 3. Together

these facts also indicate that the type of input also affects the perception of L2 learners.

4.1.2 Distribution of phonetic-phonological processes

This section details the results of both groups of participants for vowel reduction (and its absence)

tested in Experiment 1, and for connected speech processes, tested in Experiment 2.
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Table 4.3: Percentage of correct answers for each occurrence of vowel reduction for Mandarin

speakers, in both tasks 1 and 2.

Vowel Reduction Correct answers Correct answers

Patterns (citation form) (reduced form)

Centralization (and deletion) of [i] 97% 61%

Deletion of [u] 92% 58%

Deletion of [1] 94% 78%

4.1.2.1 Citation Form vs. Vowel Reduction

The words tested in task 1 (in the citation form) targeted contexts for centralization of [i] and its

deletion, deletion of [u] and deletion of [1] in unstressed positions. The second task encompassed

words produced with vowel reduction in the same target contexts. The following Table 4.3 shows

the percentage of correct answers of each vowel reduction pattern (in both tasks) for Mandarin

speakers: centralization of [i] and its deletion (row 1), deletion of [u] (row 2) and deletion of [1]

(row 3).

It can be seen from the data in Table 4.3 that no great differences were found in the scores for

citation forms in each context. Centralization and deletion of [i], as in word ’discurso’, had a rate

of 97%, deletions of [u], as in word ’comunicação’ rated 92%, and deletion of [1] in unstressed

positions, as in word ’telefone’, had 94%.

The most interesting aspect of this table is the variability in the scores for words produced with

vowel reduction. The pattern of deletion of [1] in unstressed positions had the highest percentage

(78%), but the rates for deletion of [u] as in words ’computador’ and ’produtores, and centralization

(and deletion) of [i], as in words ’atividade’ and ’exibição’, decreased to 58% and 61% respectively.

It is interesting to compare the results of both citation and reduced forms of words, in each

target context. For instance, there is a difference of 16% between the percentages for the citation

form and the reduced form of words targeting the deletion of [1], in unstressed positions. However,

the difference in the scores of these both forms increased in the contexts targeting the deletion of
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Table 4.4: Percentage of correct answers for each occurrence of vowel reduction for native speakers,

in both tasks 1 and 2.

Vowel Reduction Correct answers Correct answers

Patterns (citation form) (reduced form)

Centralization (and deletion) of [i] 100% 100%

Deletion of [u] 100% 100%

Deletion of [1] 100% 100%

[u] (34%) and centralization (and deletion) of [i] (36%).

Finally, the Table 4.4 presents the results for the control group for each target context, in both

tasks. It is notable that the percentage of correct answers was 100% in all contexts, either in citation

or reduced forms.

4.1.2.2 Connected Speech Processes

The second experiment targeted word sequences with connected speech processes and vowel reduc-

tion naturally included. Voicing assimilation and vowel encounters were tested in task 3, whereas

task 4 tested production of [j], resyllabification with [R] and [l], haplologies and other occurrences

of vowel encounters. Table 4.5 provides an overview of the correct answers, in percentage, of

these phonetic-phonological processes for both test and control groups (middle and right columns,

respectively): voicing assimilation (row 1), vowel encounters (row 2) production of [j] (row 3),

resyllabification with [R] and [l] (row 4), and haplologies (row 5).

It can be seen from the data in the Table 4.5 that the results for the control group were above 90%

whereas the results for Mandarin speakers were under 30%. Concerning this last group (see middle

column), the rate of correct answers for vowel encounters was 26%, and 24% for the occurrences

of voicing assimilation. production of [j] and resyllabification with [R] and [l] had identical scores

(21%). What is striking about the scores for L2 learners in this table is the absence of correct

answers when words targeted haplologies (0%).
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Table 4.5: Overall percentage of correct answers of each occurrence of connected speech processes

for Mandarin speakers and the control group, middle and right columns, respectively.

Processes Correct answers Correct answers

Mandarin Speakers Control Group

Voicing Assimilation 24% 93%

Vowel Encounters 26% 96%

Isertion of [j] 21% 100%

Resyllabification with [R] and [l] 21% 100%

Haplologies 0% 100%

Table 4.6: Percentage of correct answers of each occurrence of voicing assimilation for Mandarin

speakers and the control croup, middle and right columns, respectively.

Processes Correct answers Correct answers

Mandarin Speakers Control Group

Assimilation [z] 13% 92%

Assimilation [S] 29% 92%

Assimilation [Z] 29% 96%

The results set out in the Table 4.5 (see right column) show that native speakers rated 100% in

the occurrences of production of [j] and haplologies, 96% in vowel encounters and resyllabification

with [R] and [l], and 93% in the occurrences of voicing assimilation. In sum, no greater differences

in the scores for each process were observed for this group for each target process.

It is also interesting to include a further analysis on the results for voicing assimilation patterns.

In task 3, the target sequences included assimilation of [z] (row 1), assimilation of [S] (row 2) and

assimilation of [Z] (row 3). The Table 4.6 below provides the scores of each occurrence for both test

and control groups (on the middle and right columns, respectively).

From the data for Mandarin speakers, in the Table 4.6, it can be seen that the occurrences
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of assimilation of [z] (as in the sequence ’país onde’) resulted in the lowest percentage of correct

answers (13%). The scores for assimilation of [S] and [Z] were 29%. In contrast, and as expected, the

control group achieved higher scores: 92% for assimilation of [z] and [S], and 96% for assimilation

of [Z].

Together these results provide important preliminary insights into the impact of connected

speech processes in L2 perception, at level B1. According to hypothesis (iii) it was expected that

some connected speech processes had more impact than others in word recognition. In fact, the

results reveal that haplologies, for instance, might compromised word recognition, since there was

no correct responses. The detailed analysis of the scores for the occurrences of voicing assimila-

tion suggests that some patterns can affect the allocation of word boundaries. Despite the small

amount of data, these preliminary results may indicate that some connected speech processes

may have a more evident impact in L2 perception than others confirming hypothesis (iii).

4.1.3 Analysing Orthographic Transcriptions

Gap filling exercises and dictation tasks allow the students to write what they perceived in the

stream speech. For instance, students can transcribe the identified words and their transcriptions

will indicate the accuracy of both listening and writing components. Furthermore, when learners do

not recognise the words, their transcriptions will reveal which sounds and segments they actually

perceived.

In this research, the analysis of the transcriptions may give important insights on how vowel

reduction, and its consequent deletion, affects word perception (even in read speech) and how the

alterations in the sounds caused by connected speech processes affects the allocation of word bound-

aries. Therefore, this section presents the transcriptions of the students by task.

4.1.3.1 Experiment 1

Tables 4.7, 4.8 and 4.9 present the students’ transcriptions of the words tested in task 1 (words

produced without vowel reduction): centralization and deletion of [i], deletion of [u] and deletion
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Table 4.7: Transcription of the answers of Mandarin speakers for words in the citation form of

centralization and deletion of [i], in task 1

Identificação Discurso Utilização

Indentificação Descurso Utilização

Identificação Descurso Utilização

Identificação Descurso Utilização

Identificação Discurso Utilização

Identificação Discurso Utilização

Identificação Discurso Utilização

Identificação Discurso Utilização

Identificação Discurso Utilização

Identificação Discurso Utilização

Identificação Discurso Utilização

Identificação Descurso Utilização

Ecenfiticação Discurso Utilização

of [1], respectively.

From the data in the Tables 4.7, 4.8, 4.9, it is apparent that the students tend to commit the same

pattern of errors. For instance, Table 4.8 shows examples of an alternation between ’o’ and ’u’ to

represent the sound [u] in words ’documento’ and ’promoção’, which were written as ’ducomento’

and ’promução’. The students also alternated between ’i’ and ’e’ to represent the sound [i], as in

’discurso’ and ’descurso’ (see Table 4.7). Thus, the learners used different graphemes to represent

the same sound.

Furthermore, it is also common the occurrence of alternations between ’t’ and ’d’ to represent the

voiced and voiceless sounds [d] and [t], as in word ’consumitor’ (to represent ’consumi[d]or’, Table

4.8), and ’demefora’ (to represent ’[t]elefone’, Table 4.9). This indicates that the discrimination of

this pair of voiced and voiceless consonants is difficult for these students.
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Table 4.8: Transcription of the answers of Mandarin speakers for words in the citation form of

deletion of [u], in task 1.

Comunicação Promoção Documento Consumidor

Comunicação Promoção Ducomento Consumido

Comunicação Promoção Documento Consumidor

Communicação Promução Ducumento Consumitor

Comunicação Promoção Documento Consumidor

Comunicação Promução Ducomento Consumidor

Comunicação Promoção Documento Consumidor

Comunicação Promoção Documento Consumidor

Comunicação Parmação Ducomento Consumitor

Comunicação Promoção Documento Consumidor

Comunicação Durmusão Ducomento Consumidor

Comunicação Rução Documento Consumidor

Comunicação Propução Documento Consumidor
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Table 4.9: Transcription of the answers of Mandarin speakers for words in the citation form of

deletion of [1], in task 1.

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Demefora Representação Conhecimento

Telefone Representação Conhecimento

Teleforne Repersentação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento

Telefone Representação Conhecimento
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From these data it is also interesting to note that the students tend to simplify the syllabic struc-

ture of the words, avoiding consonant sequences on the onset position. Thus, a common used

strategy was metatesis, and it can be seen in the transcriptions of the word ’representação’, e.g.

’repersentação’ (see Table 4.9), and of the word ’promoção’, e.g. ’parmação’ and ’durmusão’ (see

Table 4.8). Some students also deleted the segments in coda position, as in the word ’consumidor’,

presented in the Table 4.8, which was written as ’consumido’.

Interestingly, some transcriptions may reveal which are the prominent cues even when words are

not recognised. As an example, the transcriptions of the words ’promoção’ and ’telefone’ reveal that

students mostly perceived the stressed syllable, e.g. ’parmação’, ’durmusão’, ’rução’ and ’propução’

(see Table 4.8, for word ’promoção’), and ’demefora’ (see Table 4.9, for word ’telefone’).

Turning now to the second task, Tables 4.10, 4.11 and 4.12 present the students’ transcriptions

of the words targeting the same patterns, but produced with vowel reduction: centralization and

deletion of [i], deletion of [u] and deletion of [1], respectively.

As previously established, students commit similar patterns of errors. For instance:

1. alternations between ’i’ and ’e’, as in ’esvisão’ and ’isovisão’ to represent ’[i]xibição’ (see

Table 4.10), and in ’intrevista’ to represent ’[ẽ]ntrevista’ (see Table 4.12). Also, students

represent the sound [1], as in the word ’acontecimento’, by writing ’aconticimento’ (see Table

4.12).

2. alternations between ’o’ and ’u’ to represent sound [u], as in ’compotador’, presented in the

Table 4.11, to represent ’computador’;

3. alternations between ’t’ and ’d’ to represent [t] or [d], as presented in the Table 4.12, for word

’acontecimento’, e.g. ’acondicimento’.

In addition, Table 4.12 shows examples of metathesis (a strategy to simplify the syllabic struc-

ture), as in the word ’entrevista’, which was transcribed as ’intervista’.

Another important aspect of the transcriptions can be seen in Table 4.10, when students tran-

scribed the word ’exibição’ as ’exvisão’ and ’esvisão’, and in Table 4.12, in which the word ’tele-
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Table 4.10: Transcription of the answers of Mandarin speakers for words produced with the central-

ization (and deletion) of [i], in task 2.

Participação Atividade Exibição

Participação Atividade Exhibição

Parcipação Atividade Edivição

Participação Atividade Etuição

Participação Atividade Efinição

Participação Atividade Esvisão

Participação Atividade Exibição

Participação Atividade Isuvição

Parcitação Atividade Etição

Partipação Atividade Isovisão

Partipação Atividade Edivição

Participação Atividade Exibição

Partipação Atividade Exvisão
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Table 4.11: Transcription of the answers of Mandarin speakers for words produced with the deletion

of [u], in task 2.

Comunidade Produtores Computador Educação

Comunidade Prontos Computador Educação

Comunidade Prodores Computador Emocação

Comidade Prodores Computador Educação

Comunidade Produtos Computador Educação

Comidade Quintos Computador Emigração

Comunidar Produz Computador Educação

Comunidar Produz Computador Educação

Comunidaden Quintos Compotador Equeção

Comunidade Produz Computador Educação

Comunidade Quintos Computador Educação

Comunidade Frutos Computador Educação

Conidade Produz Computador Educação
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Table 4.12: Transcription of the answers of Mandarin speakers for words produced with the deletion

of [1], in task 2.

Televisão Entrevista Acontecimento

Televisão Entrevista Acondicimento

Televisão Entrevista Acomtimento

Televisão Intrevista Aconticimento

Televisão Entrevista Aconhecimento

Televisão Entrevista Aguarcimento

Tervisão Intrevista Acontecimento

Televisão Entrevista Acontecimento

Televisão Intrevista Acontecimento

Televisão Entrevista Acontinuito

Televisão Entrevista Acontimento

Televisão Entrevista Reconhecimento

Televisão Entrevista Aquandotimento
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visão’ was transcribed as ’tervisão’. In these cases, it is evident that students perceived the deletion

of the segment [1].

Furthermore, the deletion of [u] (see Table 4.11) resulted in transcriptions such as ’prontos’,

’prodores’ and ’produz’ for word ’produtores’, and ’comidade’ and ’conidade’ for word ’comu-

nidade’. Also, some students transcribed the word ’participação’ (see Table 4.10) as ’partipação’,

’parcipação’ and ’parcitação’, and the word ’acontecimento’ (see Table 4.12) as ’acontimento’. In

these examples, the students simplified the phonetic sequence of consonants that resulted from the

deletion of the vowels.

Despite they perceived the deletion of vowels, some students intended to represent the deleted

segments with a grapheme, even without identifying the word. For instance, some students repre-

sented the deleted segment [1] (due to the centralization of [i]) in the word ’exibição’ by writing

’edivição’, ’efinição’, ’isovisão’ and ’isuvição’. The Table 4.11 also provides examples of tran-

scriptions including the representation of the deleted segment [u], as in ’comunidar’ (to represent

’comunidade’), and ’emocação’ (to represent ’educação’).

It is also interesting to highlight that students transcribed parts of the words, similar words and

non words with the same (or similar) segments, representing the stressed syllable. As an example,

the word ’acontecimento’ (presented in Table 4.12) was transcribed as ’aconnhecimento’, ’aguarci-

mento’, ’reconhecimento’ and ’aquandotimento’. Some students wrote ’equeção’ and ’emigração’

to represent the word ’educação’, and wrote ’quintos’ and ’frutos’ to represent the word ’produtores’

(both from Table 4.11). Besides, there are also occurrences of other non words, such as ’etuição’

and ’etição’ to represent the word ’exibição’, in the Table 4.10.

4.1.3.2 Experiment 2

Turning now to Experiment 2, the transcriptions of the sequences of words are set out (per phenom-

ena) in the following Tables: voicing assimilation (Tables 4.13, 4.14 and 4.15), vowel encounters

(Tables 4.16, 4.17 and 4.18) , production of [j] (Table 4.19), resyllabification with [R] and [l] (Table

4.20), and haplologies (Table 4.21).
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Table 4.13: Transcription of the answers of Mandarin speakers for words with the production of [z]

due to voicing assimilation, in task 3.

Melhores Oportunidades País Onde

Condições melhores País

Procurar País

Melhor -

Melhor oportunidade País que

Melhorar País

Melhor País

Melhores oportunidades Países

Melhor País

Cada vez mais oportunidades País onde

Melhor oportunidades -

Melhores oportunidades País

Melhorar Países

The first set presents the transcriptions of the word pairs targeting voicing assimilation, tested

in task 3: Table 4.13 presents assimilation of [z], Table 4.14 assimilation of [S], and Table 4.15

assimilation of [Z].

As these data confirms, overall, the students correctly transcribed at least one of the words, or

transcribed parts (or segments) of both words. For example, the sequences targeting the realiza-

tion of [z] (’melhor oportunidades’ and ’país onde’, in Table 4.13), were transcribed as ’melhor’,

’melhorar’, ’melhor oportunidade’, ’melhor oportunidades’, ’procurar’ (which contains segments

of word ’oportunidades’), and as ’país’ (the word "onde" was rarely transcribed).

In addition, the sequences ’jovens saem’ and ’países preferidos’, targeting the realization of

[S] (see Table 4.14), were mostly transcribed as ’jovens’, ’países’ or ’preferidos’. Also, there are

transcriptions of parts of both words, an in ’país preferidos’, ’país preferem’, ’jovens sai’, ’alguns
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Table 4.14: Transcription of the answers of Mandarin speakers for words with the production of [S]

due to voicing assimilation, in task 3.

Jovens Saem Países Preferidos

Alguns jovens Países muito felizes

Jovens saem País preferidos

Jovens sai País preferem

Jovens saem Países

Jovens País preferidos

- Países preferidos

Jovens têm Países preferidos

Jovens Países

Jovens saem Países preferidos

Jovems Países preferidos

Jovens Países

Jovens Países
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Table 4.15: Transcription of the answers of Mandarin speakers for words with the production of [Z]

due to voicing assimilation, in task 3.

Depois Vêm Dois Mil

Depois imigna imgrimos

Depois trimidor

pois que dois mils

Depois veem dois mil

Depois dois mil

Depois 2 mil

Depois dois mil

Depois duzentos

Depois vai dois mil

Depois dois mil

Pois pricar

Que trinta
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jovens’ and ’jovens têm’.

The sequences in the Table 4.15 show that students mostly transcribed one of the words of the

sequence, such as the word ’pois’ of the word pair ’depois vêm’, and ’dois’ of the sequence ’dois

mil’. Some students also wrote parts (or segments) of the words, as in ’depois vai’, ’pois que’, ’pois’

and ’que’ to represent the sequence ’depois vêm’, and there are also transcriptions including non

words, such as ’trimidor’, ’trinta’ and ’pricar’ to represent the sequence ’dois mil’. These examples

illustrate that when the words are not recognised, the segments that students transcribed included

the stressed syllable, which was already identified as a relevant cue.

Closer inspection of the Tables 4.13 and 4.14 shows that students perceived the assimilation

process, and the resulting production of the sounds [z] and [Z]. Thus, the transcriptions included

examples of the use of graphemes to represent those sounds.

For instance, the sequence ’paí[z]onde’ was transcribed as ’países’, in which the grapheme <s>

represents the sound [z]. Besides, there is a transcription of non words, such as ’imigna imgrimos’,

in which the grapheme <g> represents the sound [Z] produced in the word pair ’doi[Z]mil’.

Finally, it was also noticed in the transcriptions the use of synonymous, or related words, of the

target sequences, such as ’condições melhores’ and ’cada vez mais oportunidades’ to represent the

pair ’melhores oportunidades’, as presented in Table 4.13. Also, there are occurrences of ’duzentos’

to represent ’dois mil’, in Table 4.14, and ’países muito felizes’ to represent ’países preferidos’, as

Table 4.15 illustrates.

If we now turn to vowel encounters, Tables 4.16, 4.17 and 4.18 will show the transcriptions

of these occurrences. Table 4.16 provides the transcriptions of the word pairs targeted in task 3.

Tables 4.17 and 4.18 show the transcriptions of the sequences tested in task 4: vowel encounters

with stressed words, in Table 4.17, and with clitics (Vigário, 2011), in Table 4.18.

As already mentioned, vowel encounters had the highest rate of correct answers (26%, see

Table 4.5). Overall, students maintained a pattern in the transcriptions: recognising and writing one

of the words of the sequence. Regarding the sequences with prosodic words, Table 4.16 includes

examples in which the students mostly transcribed the word ’nove’, of the sequence ’nove anos’, and
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Table 4.16: Transcription of the answers of Mandarin speakers for words with vowel encounters, in

task 3.

Nove Anos já Estava

Nove Anos Estava

Nove Anos Estava

Noves Já estava

Nove Anos Estava

Nove Anos Estava

Nove Já estava

Nove Anos Já estável

Nove Anos Estável

Nove Anos Já estava

Nove Anos Já estava

Nove Anos Estável

Nove Estava

64



Table 4.17: Transcription of the answers of Mandarin speakers for words with vowel encounters, in

task 4.

Já Amanhã Vinte à Hora Cadeia Hoteleira

Comer - Redeira palavra

- Oitente Cabela prenta

Amanhã Vinte Cabela

- - Cabela

Passado Vinte Capeira

Na amanhã Bo hora Cateia Mdeia

Amanhã Oitenta Cadeira

- 20 Praia

- 35 horas Cadeira branca

- Oito Cabela clara

Amanhã Horas Cadeira

- - Colega

65



Table 4.18: Transcription of the answers of Mandarin speakers for words with vowel encounters

with clitics, in task 4.

De Encontrar Uma Antiga Colega

Encontrar Marquetina direito

De Encontrar Uma colega

De Encontrar Vai diga colega

De Encontrar A colega

De Encontrar A colega

Dem contrado Matica corena

De Encontrar Uma colega

De com certeza Diga

De Encontrar Antiga colega

De Encontrar Uma colega

De Encontrar Uma colega

De Encontrar Uma colega
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the word ’estava’, of the sequence ’já estava’. Also, the word ’amanhã’ was the mostly recognised

and transcribed word of the sequence ’já amanhã’, presented in the Table 4.17. In this Table, it is

also clear that the sequence ’vinte à hora’ was partly identified. For instance, students either wrote

the word ’vinte’ or ’hora’, and the word ’horas’.

Data from these Tables can be compared with the data in Table 4.18 which show that when the

sequences targeted vowel encounters with unstressed words, the same pattern is present: students

mostly identified one of the words of the sequence as, for example, the word ’encontrar’ in the

sequence ’de encontrar’, and the words ’uma colega’ and ’antiga colega’, in the sequence ’uma

antiga colega’. These results indicate that the deletion of the vowels and the articulation process,

and the assimilation and the consequent merge of vowels compromised the recognition of the target

sequences.

Furthermore, there are transcriptions of parts and segments of the target words, and transcrip-

tions of similar words, e.g. ’estável’ to represent ’já estava’ (see Table 4.16), and ’vai diga colega’

to represent ’uma antiga colega’ (see Table 4.18). Besides, there are occurrences of non words, and

pseudo words, with similar sounds, e.g. ’matica corena’ and ’marquetina direito’, to represent ’uma

antiga colega’, and ’oitente’ to represent the sequence ’vinte à hora’ (see Table 4.17).

What stands out in Table 4.17 is the occurrence of several transcriptions of the sequence ’cadeia

hoteleira’, e.g. ’cadeira’, ’cateia’, ’cabela’, ’cadeira branca’, ’cabela clara’, ’cabela prenta’, ’redeira

palavra’, ’capeira’ ,’correira’, ’redeia’, ’praia’ and ’colega’. In these cases, the students also per-

ceived some segments of the words and the stressed syllable (without identifying and recognising

the target words).

Finally, another interesting aspect of the transcriptions of vowel encounters is that some of them

indicate that students were sensitive to the articulation and assimilation processes. They transcribed

a sequence with similar sounds, indicating they perceived a merged sequence without identifying

the both words of the target sequence. For instance, the sequence ’nove anos’, in Table 4.16, was

transcribed as ’noves’, and the sequence ’de encontrar’, in Table 4.18, was transcribed as ’tem

contrado’ and ’de com certeza’.
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Table 4.19: Transcription of the answers of Mandarin speakers for words with production of [j], in

task 4.

Sabe Que o Penso Que a

Será que -

Sabe Que o -

Sabe um -

Sabe Que o Quere

Sabe o Ctou

Sabe Que o Teve que

Sabe Que o Uma

Sa -

Sabia um Q.b

Seja Prime que

Sai do -

Sabe que o -

The transcriptions of the sequences targeting the production of the semi-vowel[j] are set out in

the Table 4.19.

From these data (Table 4.19), it is clear that the students recognised one or two words of each

sequence, e.g. the students transcribed the word ’que’, in the sequence ’penso que o’, and words

such as ’sabe um’, ’sabe o’ and ’sabia um’ to represent the sequence ’sabe que o’. Besides, there

are occurrences of related words or even parts of the sequence such as ’quere’, ’ctou’, ’teve que’,

’prime que’, ’q.b’ and ’uma’ (to ’penso que a’), and ’será que’, ’seja’, ’sai do’ and ’sa’ (to ’sabe que

o’).

Turning to the occurrences of resyllabification, the Table 4.20 below presents the collected data

for this process. The left column presents the examples for resyllabification with [l], and the right

column for examples with [R].
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Table 4.20: Transcription of the answers of Mandarin speakers for words with resyllabification with

[l] and [R], in task 4.

Mil euros Tentar a Sorte

Meio ouros -

Uma milhão -

Miho Tentar

Mil euros Tentar

Million Tentar

Milhares -

Mil euros Tentar

Milhões -

Mil euros Tentar

Mil euros Entrevista

Mil euros Voltar

Milhões -
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Table 4.21: Transcription of the answers of Mandarin speakers for words with haplologies, in task

4.

Resultado do Encontro

Recionista

Prerrecutar concordo

Resutar encontro

Resultado encontro

Resultar

Resultado

Resultar por encontrar

Contrário

Resultador por encontro

Resudado

-

-

The interesting aspect of this Table 4.20 is that students perceived the pair ‘mil euros’ as an

articulated sequence, without determining the word boundaries. This is evident in some transcrip-

tions of this sequence, e.g. ’milhão’, ’milhares’, ’milhões’ and "million", which are similar to the

merged sequence. Besides, the students wrote one of the words of the sequence (or parts of it) such

as ’tentar’ and ’voltar’ to represent ’tentar a sorte’, and other words with similar sounds as ’ouros’,

representing ’mil euros’.

Finally, the Table 4.21 presents the transcriptions for the occurrences of haplologies which is

just a sequence ’resultado do encontro’, since the previous deletion of an outlier sequence, as already

mentioned.

It is apparent from this Table 4.21 that the students mostly transcribed words such as ’resultado’

and ’encontro’. There are also occurrences of parts and segments of the target sequences, similar
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words and non words with similar sounds, e.g. ’prerrecutar concordo’, ’recionista’, ’resultar’, ’re-

sulta’, ’resuta’, ’contrário’ and ’resudado’. It is also interesting to highlight occurrences such as

’resultado encontro’, ’resutar encontro’, ’resultador por encontro’ and ’resultar por encontrar’, in

which it is clear that this process affected the allocation of word boundaries and its recognition, and

some students tried to represent what they perceived by including the word ’por’.

4.2 Final Remarks

Overall, these results indicate that L2 learners had more difficulties recognising words in continuous

speech than in isolation, which is related to the occurrence of the connected speech processes and

vowel reduction. Besides, the identification of spoken isolated words was compromised due to

vowel reduction and its consequent deletion of segments.

Further analysis also reveals that some connected speech processes may bring more difficulties

in word boundaries allocation. Preliminary results indicate that some patterns of vowel reduction

may have a greater impact in word recognition than others.

The analysis of the transcriptions reveal that learners have difficulties in the perceptual discrim-

ination of some segments, and that they apply strategies such as metathesis and coda deletion to

simplify the syllabic structure of the words. It was also noticed that learners deleted consonants to

cope with the production of phonetic sequences of consonants due to the deletion of vowels.

In addition, some students transcribed parts or segments of the words, including the stressed

syllable. There are also occurrences of non-words as an attempt to represent the perceived sounds.

Despite sometimes the students did not recognise the words, their transcriptions reveal that they

perceived the deletion of the vowels, and transcribed the absence of segments.

Surprisingly, some students tried to represent the missing sounds with other graphemes. Regard-

ing the recognition of sequences targeting connected speech processes, the transcriptions reveal that

students identified whether one of the words and parts or segments of both words. Some students

also wrote similar words, sometimes synonyms, and non words (or pseudo words) including the
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segments they perceived. Some transcriptions indicate that students perceived the sequences as

a block, without determining the word boundaries, and wrote merged sequences representing the

altered sounds with graphemes.

Taken together, these results suggest that vowel reduction also had influence across word bound-

aries because students perceived the deletion of vowels and the consequent presence of the con-

nected speech processes.

72



Chapter 5

Discussion

5.1 Overall results

The results of these perceptual experiments indicate that the students, at the B1 level, have great

difficulties facing continuous speech due to the interaction of vowel reduction and the connected

speech processes. Experiment 1, with single word identification had higher rates than Experiment

2, which involved word identification in continuous speech. As mentioned, the rates of correct

answers in the tasks of the first experiment were 94% and 65% (task 1 and task 2, respectively).

Previous studies (Goh, 2000; Altenberg, 2005; Snijders et al., 2007; Cutler, 2012a; Graham and

Santos, 2015; Gaskell and Mirkovic, 2016; Reed, 2019) have demonstrated that the major challenges

in second language acquisition are related to speech segmentation and word recognition.

On the question of connected speech processes, the results for Experiment 2 indicate that word

recognition and speech segmentation can be heavily affected, due to the presence of these processes

and vowel reduction (naturally present). The rate of 31% (mean=2.5; sd=1.7) in task 3 means

that word identification is compromised when vowel reduction, voicing assimilation and vowel

encounters occurred across word boundaries.

In addition, the increased complexity of task 4 brought more difficulties to the students. In

this task, the target word pairs encompassed vowel encounters, haplologies, production of [j] and
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resyllabification with liquids [R] and [l]. This means students dealt with stressed and unstressed

words, and that some sequences targeted three words. A decrease to 16% (mean= 1.6; sd= 1) in the

scores reveal that the occurrence of these connected speech processes (which implied an increase of

the complexity of the structures) and vowel reduction (always present within words and across word

boundaries) also compromised word identification. In this case, the students identified (on average)

at least one target sequence.

In accordance with the present results, research on L2 perception (Cutler, 2012a,b; Vandergrift

and Goh, 2012; Alammar, 2015) argued that word recognition in continuous speech is a challenge,

due to the occurrence of the phonetic-phonological processes (which are present in every language).

The alterations in the sounds promoted by these phenomena compromise the recognition of

word boundaries. Consequently, L2 learners can successfully recognise isolated spoken words, but

they may not recognise those same words (or other known words) in continuous speech (Henrich-

sen, 2006; Goh, 2000; Snijders et al., 2007; Mitterer and Tuinman, 2012; Vandergrift and Goh,

2012). These findings are in line with the results for the Experiment 2, confirming that the occur-

rence of connected speech processes and vowel reduction (very productive in EP) compromises the

recognition of known words in continuous speech (at this level).

Surprisingly, vowel reduction was found to have also a great impact in word recognition even

in single word identification tasks. As mentioned, the results revealed that students successfully

identified the words in citation form (94%), when all segments were present. However, when words

were produced with vowel reduction the rate of correct answers decreased substantially to 65%.

These findings suggest that the occurrence of all the phonetic segments was useful to listeners

to recognize and identify most words. However, in task 2, vowel reduction caused alterations in the

vowels promoting its deletion and, as a result, several sequences of consonants were produced. So,

the deletion of segments and the production of consonants compromised the recognition of known

words, even in read speech. Therefore, vowel reduction affects word recognition even when they

are produced in isolation or in read speech.

These results can be explained by the fact that vowel reduction (and the CSP) are not productive
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in Mandarin Chinese (Duanmu, 2007; Lin, 2007). Thus, learners transfer properties from their L1

to the L2 they are learning (Cutler, 2012a; Maastricht, 2018). As a result, they might be applying

segmentation strategies that are productive in Mandarin Chinese but not in EP, when listening to EP

utterances (Goh, 2000; Alammar, 2015; Altenberg, 2005; Reed, 2019).

This finding is consistent with Cutler (2012a) that argues that successfully listening depends

on efficient decoding skills which are determined by whether learners are familiar with these pho-

netic processes from their L1. In addition, this transfer process is even more evident at lower and

intermediate levels (Zhou et al., 2017).

This is also in agreement with the overall opinion of the students about the difficulty of the

experiment. They reported that words in the second task were pronounced faster than in task 1,

and that some letters or sounds were missing. Thus, task 2 was more difficult than task 1. Other

comments, from web forums, mentioned in the subsection 2.2.3 also reveal that L2 learners can

perceive the deletion of segments, especially the deletion of vowels. It can thus be suggested that L2

learners perceive vowel reduction even within words, and that it has impact even in the identification

of spoken isolated words.

Furthermore, it is important to take into account the correlation between the presence of vowel

reduction and single word identification on the light of the competences pertaining to the B1 levels.

According to the CEFR, B1 levels are able to deal with connected speech, since they can understand

the general message and the main points of conversations, discussions, news etc. Thus, it is expected

that students, at this level, recognise spoken isolated words produced with vowel reduction, since

they are able to cope with more complex structures and continuous speech (in which vowel reduction

is naturally present). Therefore, higher scores were expected for single word identification tasks.

Moreover, the previous results for tasks with continuous speech also reveal that the occurrence of

these processes inhibited word recognition and compromised oral comprehension, since students do

not achieve the meaning of most target words.

In Experiment 2, the students were exposed to authentic speech materials, e.g. (semi-) spon-

taneous speech. They reported that the speech in both tasks was fast but, in task 4, some parts of

the interview were even faster, compromising their listening. In accordance with this unanimous
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opinion, previous studies (Cutler, 2012a) have demonstrated that all L2 learners might share the

same opinion that foreign languages are spoken faster, overestimating speech rates.

However, it is encouraging to compare these results with previous observations by Mitterer and

Tuinman (2012) that indicate that L2 learners should not limitate their exposure to L2 speech to

classroom or language tapes, since this type of input is close to a canonical pronunciation, and it

is far from spontaneous speech that students face outside the classroom (Moniz, 2006; Johnsrude

and Buchsbaum, 2016; Mata and Moniz, 2016). In general, therefore, it seems that it is essential

to expose students to authentic speech materials and real communicative contexts to improve their

listening skills.

Nevertheless, despite the native language of the classroom, these results are also likely to be

related to the lack of awareness of these processes (Cutler, 2012a; Alammar, 2015). It can thus be

suggested that there is a strong need of teaching and practising these phenomena in the classroom

even at lower levels.

Offering this effective perceptual training will encourage the development of the students’ seg-

mentation abilities, and promote the vocabulary activation. If students are aware of vowel reduction,

and how the sounds change in connected speech, they will then be better prepared to deal with na-

tive speakers outside the classroom. This effort will have a positive effect on the learning trajectory

since it contributes to the achievement of the learning goals. Finally, it also encourages the students’

L2 proficiency (Alammar, 2015; Reed, 2019).

The results of the control group reveal that natives do not have problems recognizing isolated

words with or without vowel reduction. In fact, the native speakers reported that the stimuli in the

first task was hyperarticulated and similar to low quality synthesised speech. In contrast, the words

in task 2 seemed more natural. This might indicate the presence of vowel reduction, and the deletion

of vowels, could be an important feature to define the nativeness of an utterance in EP, even in read

speech.

Furthermore, the scores for task 3 (93%) and task 4 (98%) indicate that natives did not have

greater difficulties processing connected speech, in comparison with the test group. However, some
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parsing problems may arise (Cunha, 2015). Some participants reported that they were not used to

perform fill in the blanks exercises, since high school. Thus, they argued that it was difficult to listen

and to write down all words correctly, and quickly, because they were focused on the comprehension

of the audio.

A limitation of this study is the small amount of collected data (10 words per task, for instance

in both tasks 1 and 2). However, it is also important to remember that testing a big amount of data

would increase the duration of the tasks and therefore cause tiring effects. Since this study aimed to

be applied in a classroom setting, the experiments were designed to be seen as a natural extension

of the materials used in the classroom.

In addition, the size of the sample is reduced (N=12). Despite that, it was essential to select

a group of students taught by the same teacher to ensure all the students followed the same teach-

ing program. Testing classrooms taught by different teachers would increase the variability of the

classroom and the results. Nevertheless, it would not be possible to ensure that different classrooms

performed similar exercises and learned the same structures at the exact moment the experiments

were applied, since the teaching program is flexible.

5.2 Distribution of phonetic-phonological processes

5.2.1 Vowel reduction

With respect to the influence of vowel reduction patterns in L2 learners’ perception, it was analysed

the rate of correct answers of each pattern, in Experiment 1. The most relevant finding (and unantic-

ipated one) was that some vowel deletion patterns might have a greater impact than others in word

recognition.

These results may be somewhat limited by the small amount of tested data. However, this

finding, while preliminary, suggests that the alterations in the vowels, due to the centralization

process (and its consequent deletion) and the deletion of [u] in unstressed positions may bring

difficulties to L2 students in word identification. EP research (Delgado Martins, 1975; Mateus
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et al., 2005) on vowel reduction patterns concluded that [u] and [1] are the most deleted vowels

in EP utterances. However, more research on this topic is needed to understand the impact of the

different vowel reduction patterns in word recognition (in isolated words and in continuous speech)

with L2 learners of EP.

In addition, a comparison between the scores of words in citation form (targeting the same

patterns) showed an evident gap of 36% between the citation form and the reduced form of the

words targeting the centralization of [i] and its deletion. A possible explanation for the highest gap

in the scores between the two tasks might be that this pattern of vowel reduction not only implies

the deletion of the vowel but also a centralization process in which the vowel [i] is produced as [1]

resulting in a spoken form distant from its canonical pronunciation (as in citation forms) taught in

the classroom or in textbooks.

5.2.2 Connected speech processes

On the question of the effect of connected speech processes, this study found that some processes

may have more impact in word recognition than others. As described in Table 4.5, the similar scores

for the different processes might indicate that they are equally difficult to the learners. However, the

absence of correct answers for the sequences targeting haplologies may suggest that the alterations

in the sounds caused by this process may heavily inhibit the allocation of word boundaries (and its

recognition).

In the same line of what was previously stated, a preliminary analysis of the scores for the

different patterns of voicing assimilation also might indicate that they can differently affect word

recognition. A possible explanation for the differences might be related to the fact that the real-

ization of [z], due to voicing assimilation, causes a restructuration in the syllabic structure (Mateus

et al., 2005; Frota, 2000) bringing difficulties in the detection of word boundaries. These results

may be somewhat limited by the small amount of tested data. However, as already mentioned, in-

creasing the target words would also increase the duration of the tasks, and the ecological classroom

setting would be compromised.
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A final note on the impact of the different connected speech processes. There is so far little

research on word recognition or on the perception of these phenomena with L2 speakers of Eu-

ropean Portuguese. Thus, these results cannot be compared with similar research. Future studies

on the perception of connected speech processes and vowel reduction patterns with L2 learners are

therefore recommended.

5.3 Analysing Orthographic Transcriptions

To complement the findings of this study, the transcriptions of the students were carefully analysed

and described in the previous section 4.1.3. Therefore, this analysis focused on understanding which

cues were prominent even when words were not identified. Also, a deep look into the students’

transcriptions contributes to understand how the alterations in the sounds, e.g. articulations, merges,

deletions etc., inhibited the detection of word boundaries since students wrote what they actually

perceived when the target words were not identified.

One interesting finding is that students tend to commit the same patterns of errors. It is clear that

the L1 of the students is acting as a filter conditioning their perception (Cutler, 2012a). Since these

facts were well established in literature (Zhou, 2017; Zhou et al., 2017; Castelo, 2019; Castelo and

Freitas, 2019; Zhou et al., 2019, 2021) they were taken into account in the criteria for the evaluation

of the answers (as described in the Section 4.1).

There are several possible explanations for these results, especially taking into account the na-

tive language of the students. In accordance with the present findings, previous studies have demon-

strated that Mandarin Chinese speakers have difficulties discriminating between the pair of voiced

and voiceless consonants [t] and [d] (Nunes, 2015). In addition, Mandarin Chinese (Duanmu, 2007;

Lin, 2007) has a simple syllabic structure allowing just a segment in the onset position and, in coda

position, there is a small set of consonants allowed to occur in this position. Also, the segment

[R] is not included in the repertoire of Mandarin Chinese consonants. Therefore, the occurrence of

metathesis is a very common strategy.

The most surprising finding concerns how the transcriptions indicate that the students perceived
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the deletion of vowels and the consequent production of consonant clusters (see Tables 4.10, 4.12

and 4.11). From the data in Table 4.17 is also evident that students tend to simplify the resulting

sequences of consonants, caused by the deletion of vowels, by deleting one (or more) of them.

The analysis of the transcriptions of words targeting connected speech processes was useful

to understand if the students noticed the changes in the sounds, and if they determined the word

boundaries. This consideration would also give insight into how the recognition of words was

affected.

The results of this analysis indicate that the students mostly recognised one of the words of

the target sequence. On the same line of the previous results, when the words were not identified

the students transcribed parts, or segments, of both words including representations of the stressed

syllable. This is consistent with (Correia et al., 2013) who indicated that stress is a prominent cues

in word identification to EP native speakers. However, more research on the impact of EP features

such as stress and suprasegmental information, for L2 learners, is therefore recommended.

Another interesting finding was that in some transcriptions it was clear that the students did

not allocate the word boundaries, and they did a direct transcription of what they really perceived.

Thus, the transcriptions reflected articulations, merges, deletions and other changes in the sounds

(see Tables 4.18, 4.16 and 4.20, in Chapter 4).

For instance, for the occurrences of voicing assimilation, the students wrote graphemes with

similar phonetic realisations as an intend to represent the altered sounds, e.g. the sequence ’paí[z]onde’

was transcribed as ’países’, in which the grapheme <s> has the same phonetic realisation as the as-

similated sound [z] (see Table 4.13).
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Chapter 6

Proposed Didactic Sequence

The section 2.3 reviewed some criteria discussed in the linguistic literature to the design of teaching

materials, and the EP research that has been done concerning perceptual training for classroom

contexts. In addition, it was briefly discussed the use of CALL technology in the production of

materials to teach EP as a foreign language.

The current study aimed to understand not only the acquisition trajectory of vowel reduction

and connected speech processes, but also whether L2 learners could cope with them. Therefore,

this chapter will review the didactic outcomes of the present study in order to set up guidelines for

the design of listening exercises using CALL tools which will, therefore, be presented as a proposal

of a didactic sequence in section 6.2.

6.1 Guidelines

The purpose of this study is to contribute with a proposal of a didactic sequence of listening exercises

that aims to give practice on the perception of the EP phonetic-phonological phenomena. Therefore,

the outcomes of the perceptual experiments are valuable to understand whether, in the learning

process, an effective listening practise targeting these phenomena should be given to the students.

The findings of the perceptual experiments applied to the students gave an insight into how
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vowel reduction and connected speech processes affected students’ perception. As mentioned, the

main outcome of this study is that word recognition is compromised due to the occurrence of vowel

reduction and connected speech processes in continuous speech. Moreover, the presence of vowel

reduction, and the consequent deletion of segments, affected the recognition of spoken isolated

words whether in read speech or in (semi-) spontaneous speech.

The analysis of the orthographic transcriptions complemented these results. Due to the deletion

of segments, some students recognised and transcribed only parts or segments of the target words

in the tasks where vowel reduction occurred. The absence of some graphemes in the transcriptions

also indicated that students perceived the deletion of segments, which compromised the recognition

of some target words.

The same happened when the sequences targeted connected speech processes. Due to the al-

terations in the sounds, the students mostly recognised one of the words of the sequence. Some

transcriptions were also similar to a phonetic transcription of the merged sequence of sounds, indi-

cating that the students perceived an articulated sequence, without determining the word boundaries.

In these last cases, some students represented the altered sounds with graphemes that have similar

phonetic realisations.

These results indicate that, at this level, students are developing their segmentation skills. There-

fore, considering the competencies for B1 levels1(already described in chapter 3, and the given out-

comes of the experiments, it is possible to conclude that the intermediate level B1 may be the right

moment in the learning process for students to receive an effective listening training.

Therefore, the proposal of the didactic sequence includes exercises that will rely on the pertained

competencies for the B1 level. Moreover, the exercises were designed considering the difficulties

learners experienced when dealing with vowel reduction and connected speech processes in word

identification tasks (previously reviewed).

However, as mentioned, vowel reduction had a greater impact in the recognition of isolated

1http://www.coe.int/en/web/common-european-framework-reference-languages/

the-cefr-descriptors
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words than expected for this level. So, this practise should rely not only on the perception of

connected speech processes, but also on vowel reduction in real speech samples.

Furthermore, this perceptual practice should be considered even at lower levels of proficiency to

ensure the students are aware of the impact of vowel reduction in isolated spoken words. This will

also contribute to the development of segmentation skills, preparing the students for the occurrence

of this process in continuous speech. Moreover, this practise will contribute to the achievement of

the mentioned learning goals for the B1 level.

Therefore, the proposal of the didactic sequence also includes exercises for the practise of vowel

reduction for A2 levels. According to the CEFR, at the A2 level, students can understand ex-

pressions and keywords related to topics of immediate priority provided slowly articulated speech.

Students can also retain essential information from TV news reporting events and can follow the

main points of short recorded materials about everyday topics. Besides, they can also understand

the general topic and exchange relevant information provided speech is slowly articulated during a

conversation, or discussion, about familiar matters.

One of the goals of the proposal of listening exercises is to encourage the progression of the

proficiency of the students. So, for the design of these exercises, the learning goals and the listening

competencies pertaining for the B2 level were also considered. B2 students can understand native

speech on both familiar and unfamiliar topics. They can also understand TV news, plays, live

interviews, films, radio documentaries and follow lectures, talks and discussions. B2 students should

be able to actively engage in conversations between native speakers. Despite some difficulties they

may have in noisy environments, they can use contextual clues, or main points spotting, to achieve

a clear comprehension.

To achieve that goals, students should receive practise on real speech contexts. Therefore, the

exercises included in the didactic sequence will also explore in different ways the use of real speech

samples to give perceptual training concerning vowel reduction and connected speech processes.

This will, therefore, encourage the progression and the proficiency of the students, targeting the

competencies for future levels of proficiency.
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A further consideration of the referencial Camões 2, developed by Camões I.P. 3 to teaching

EP as a foreign language, reveals that the practice of these phonetic-phonological processes is not

included in the recommended teaching program of the different proficiency levels. However, as well

as the CEFR, it contributes with an extensive description of the pertaining listening competencies

to all levels.

The sequence was designed considering the topics taught in the classroom so that it can com-

plement the classes and the curricular program. Given the previous summarised competencies,

designing exercises increasing the difficulty degree will also be essential to promote the students’

progression.

The design of the sets were based on the discussion (present in the section 2.3 about the guide-

lines for the production of teaching materials to apply in a classroom context, and for the ecological

use of CALL technology.

6.2 Sets of exercises

The present section describes the proposal of a didactic sequence of exercises targeting the percep-

tual practise of vowel reduction and connected speech processes. The set of exercises were designed

by the researcher, relying on the current uses of CALL technology for the production of listening

materials.

The first set is related to the classic hangman game and it aims to give practise on vowel reduc-

tion at lower levels. The Set 2 is also dedicated to the perceptual practise of vowel reduction but in a

different learning environment. This second set is named as ’Palavras Bomba-Relógio’ (’The Time-

Bomb Words’). The Set 3 is dedicated to the practise of vowel reduction and connected speech

processes in real speech samples. This set has different levels of complexity and it also includes

songs as input.

2http://www.instituto-camoes.pt/images/REFERENCIAL_ebook.pdf
3http://www.instituto-camoes.pt/activity/centro-virtual/referencial-camoes-ple
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6.2.1 Set 1

The first set of exercises, ’O Jogo da Forca’, aims to introduce and practise vowel reduction within

words, at lower proficiency levels (A levels). This exercise replicates the classic hangman game, as

presented in Figure 6.1. The purpose of this game is to practise the listening skills and, at the same

time, the writing component.

Figure 6.1: Main page of the proposed ’O Jogo da Forca’(’The Hangman Game’).

This game is divided into thematic units according to the Referencial Camões, and the user can

select which unit he/she wants to practise (see Figures 6.2 and ??).

Figure 6.2: Example of the displayed topics that users can choose in the ’O Jogo da Forca’(’The Hangman Game’).

The progress of the user is indicated, in percentage, in each topic.

In contrast to the classic hangman games, in which the players have to guess the intended word

and fill in the blanks, this game focuses on listening skills. Therefore, the players have to listen to

words and fill in the given blanks. As shown above in Figure 6.3, the user has to press the ’play’

button to listen to the audio of a word. A slowed down speech button on the right side is also

available.

In this exercise, the player has to write the letters in a unique empty gap (see Figure 6.3).

However, the user can display the blanks for each letter, and some letters, by pressing the ’Ajuda’
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Figure 6.3: Illustration of the environment of ’O Jogo da Forca’(’The Hangman Game’)

(’help’) button. For instance, when the user requests help for the first time, the gaps of each letter

are displayed. Then, each time the user presses the help button, a letter is shown (to a maximum

of three letters). Since the purpose of this game is to practise vowel reduction, only consonants are

displayed, as Figure 6.4 illustrates.

Figure 6.4: Illustration of the Hangman game environment after the ’Ajuda’ (’help’) button is pressed. The gaps and

some letters are displayed.

The user can type the letter using a virtual keyboard displayed in the page. When a letter is

correctly selected, it is written in the gap. As the user guesses the correct letters, the word will be

written without marking the blanks of the following letters (unless the gaps were already displayed).

If the user picks a wrong letter, the color of the key changes, and a song is played so that the user

understands that a wrong letter was selected. Furthermore, each time a wrong letter is selected, the

parts of the body of a stickman are drawn in the figure with a gallow (above the gaps), as Figure 6.5

presents.

When the man is completely drawn (after six errors), he is hung and the user loses the game.

Misleads in orthographic accents will not be considered as errors since the main goal of the game

is to practise listening skills. However, when the word is fully written, the orthographic accents are

replaced.

86



Figure 6.5: Illustration of the Hangman game environment when the user completes the given spaces. The parts of the

body of a stickman are drawn in the figure with a gallow, displayed above the gaps.

The users can control the level of difficulty by displaying the gaps and the letters, or by pressing

the slowed down speech button. In addition to the immediate feedback given to the user during the

selection of letters, the game also contains a progress bar on the left side. When selecting a topic,

the user can also see how much of each topic he/she already completed (see Figure 6.2).

6.2.2 Set 2

The second set is the game ’Palavras Bomba-Relógio’ (’The Time-Bomb Words’), as illustrated in

6.6, and it is also focused on the perceptual practice of vowel reduction patterns. Similar to the

previous game, the users can select the topic they want to work on, in each game, as Figure 6.7

shows. In each game the user can choose the amount of words he/she wants to include: sets of 5, 10

or 15 words (see Figure 6.8.

Figure 6.6: Main page of the proposed ’Palavras Bomba-Relógio’ (’The Time-Bomb Words’) game.

In this game, the user has to listen to the words and write them down as fast as possible. Figure

6.9 below illustrates the environment of the game: after playing the audio of the word (pressing the

’play’ button) a timer starts, and the user has to fill in the blanks with the right letters before the
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Figure 6.7: Example of the displayed topics that users can choose in the ’Palavras Bomba-Relógio’ (’The Time-Bomb

Words’) game. The progress of the user is indicated, in percentage, in each topic.

Figure 6.8: Example of the number of words that user want to include in a round, in the ’Palavras Bomba-Relógio’

(’The Time-Bomb Words’) game.

time finishes. The user has to drag the letters from the given virtual keyboard, and drop them in the

empty blanks. He/She can also play the audio many times as needed.

Figure 6.9: Illustration of the ’Palavras Bomba Relógio’ (’Time-Bomb words’) game environment when the user drags

the letters, and drop them in the given spaces.

A help button, represented by a ’?’ icon, is also present and it can be pressed a maximum of

three times. Each time the user presses it, a consonant is given. A countdown timer and a picture of

a shaking bomb are also displayed in the right corner. During the game, a background music is also

played but the user can control the volume or turn it off. When the words are correctly identified the

user earns points and, if the word is correctly transcribed before the time finishes, extra points are
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given. If the user wants to leave the game, he/she can press the button ’sair (‘leave’), but punctuation

is not given.

As presented in the Figure 6.10, when the user does not complete the task and the time finishes,

the shaking bomb blows. The user receives a message that the game is over, and two options for

leave or play again are displayed. If the user selects the play again button (’jogar outra vez’), the

system runs the same game again (with the same set of topics and words).

Figure 6.10: Illustration of the ’Palavras Bomba Relógio’ (’Time-Bomb words’) game environment when the game is

over.

6.2.3 Set 3

The following proposal of exercises is focused on the allocation of word boundaries since this a

common difficulty among L2 learners. Thus, this set targets the occurrences of connected speech

processes and vowel reduction across word boundaries. Figure 6.11 illustrates the third proposed

game: ’À Procura dos Limites’ (’Searching for the Boundaries’).

Figure 6.11: Main page of the proposed ’À Procura dos Limites’ (’Searching for the Boundaries’) game.

As presented in Figure 6.12, these exercises are divided into three main sets: word pairs, texts

and songs. The exercises in the first set aim to present sequences of words, in which a phonetic
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process is present, and contrasting sequences, in which the phonetic process does not occur. This

set targets linking processes and merges of sounds in vowel encounters, resyllabification with [l]

and [R], voicing assimilation and haplologies. The difficulty of the exercises depends not only on

the phonetic process but also on the type of input and the complexity of the structures.

Figure 6.12: Example of the displayed options of the game ’À Procura dos Limites’ (’Searching for the Boundaries’):

words, texts and songs.

After selecting a topic (see Figure 6.13), some word pairs are displayed in the screen, and the

user has to listen to the audio of the sequence, pressing a play button, and mark whether he/she

noticed were ’mingled’ or articulated. To do so, the user has to drag and drop boxes with symbols

to mark the absence and the occurrence of these processes, as illustrated in the Figure 6.14. These

boxes can be dropped in other empty boxes between the target words.

Figure 6.13: Example of the displayed topics (on words set) that users can choose in the ’À Procura dos Limites’

(’Searching for the Boundaries’) game. The progress of the user is indicated by a stars bar, in each topic.

Immediate feedback is also given when a marker is dropped in the wrong place: the box turns to

red and a short song, indicating a wrong answer, is played. In contrast, when the marker is dropped

in the right place, it turns green and also a short song is played. Also, a progress bar is filled as the

user is completing the topic.

The second set of exercises aims to present more contexts for the occurrences of connected
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Figure 6.14: Illustration of the ’À Procura dos Limites’ (’Searching for the Boundaries’) game environment when the

user drags icons, and drop them in the empty squares, to mark whether the sounds are articulated (words set).

speech processes and vowel reduction, with real speech samples. In the main page, as shown in

Figure 6.15, the user can select the topic he/she wants to work on, and the exercises rely on the

presentation of news, reports or podcasts related to the chosen topic.

Figure 6.15: Example of the displayed topics (on texts set) that users can choose in the ’À Procura dos Limites’

(’Searching for the Boundaries’) game. The progress of the user is indicated by a stars bar, in each topic.

As Figure 6.16 shows, it is presented the orthographic transcription of the audio with some

empty squares between the word boundaries. The user can play a video file, or just listen to the

audio when podcasts are presented. Then, the user has to drag and drop the boxes containing the

markers already used in the previous set of exercises to select whether the sounds were mingled, or

linked, between words. The feedback procedure is the same as the previous set of exercises. The

audios and the videos can be played many times as the user wants. When all the boxes are correctly

filled the exercise is completed.

The third set of exercises aims to practise the allocation of word boundaries, using songs. In the

initial page, the user can pick a song from a predefined playlist, as indicated in the figure 6.17. The

playlist contains music from different genres and artists, and the songs and the lyrics were selected

taking into account its didactic potential.
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Figure 6.16: Illustration of the ’À Procura dos Limites’ (’Searching for the Boundaries’) game environment when the

user drags icons, and drop them in the empty squares, to mark whether the sounds are articulated (texts set).

Figure 6.17: Example of the displayed songs that users can choose in the ’À Procura dos Limites’ (’Searching for the

Boundaries’) game.

After selecting a song, the user needs to select the level of difficulty (see Figure 6.18. Figure 6.19

illustrates the exercise when the easy level (’fácil’) is selected. As it can be seen, the corresponding

lyrics are presented, and some sentences have no spaces between words. Also, features such as

punctuation and capitalization are absent.

Figure 6.18: Example of the levels of difficulty of the songs set, in the ’À Procura dos Limites’ (’Searching for the

Boundaries’) game.

The user must use the mouse to select whether he/she wants to mark the boundary between

words. Thus, he/she has to determine the word boundaries based on orthographic cues, and when

listening to the song. To clean the answer, the user can select the icon with ’x’ to delete the mark. As
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Figure 6.19: Illustration of the ’À Procura dos Limites’ (’Searching for the Boundaries’) game environment when the

user marks the word boundaries in the given lyrics of the easy level of difficulty (songs set).

figure 6.20 illustrates, when the hard level (’difícil’) is selected, all the lyrics have no punctuation,

capitalization or white spaces between the words.

Figure 6.20: Illustration of the ’À Procura dos Limites’ (’Searching for the Boundaries’) game environment when the

user marks the word boundaries in the given lyrics of the hard level of difficulty (songs set).

The target sentences cannot have punctuation or capitalization so that the users can not use this

type of information as cues to locate the word boundaries. The user can play the song many times

as needed. After marking the word boundaries, the user can submit his/her answers. The wrong

answers will be marked in red. When the exercise is finished, a karaoke option is available so that

the student can listen to the song, as the produced words are highlighted in the lyrics.
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Chapter 7

Conclusion

As mentioned in the literature review, listening in a second language is much more challenging

than in a native language (Cutler, 2012a,b; Vandergrift and Goh, 2012; Heald and Nusbaum, 2014;

Maastricht, 2018). The major challenges L2 listeners experience are related to speech segmentation

and word recognition (Altenberg, 2005; Snijders et al., 2007; Cutler, 2012a; Mitterer and Tuinman,

2012; Alameen and Levis, 2015; Alammar, 2015; Reed, 2019).

The occurrence of phonetic-phonological processes in the stream speech can contribute to the

mentioned difficulties (Altenberg, 2005; Alameen and Levis, 2015; Alammar, 2015; Reed, 2019).

These processes occur in some form or other in every language and they are responsible for alter-

ations in the sounds. Therefore, L2 learners have difficulties in segmenting speech and detecting

word boundaries, as research in second language teaching also confirmed (Henrichsen, 2006; Goh,

2000; Grant, 2014; Graham and Santos, 2015; Goh et al., 2016).

Vowel reduction is very productive in EP (Mateus and Andrade, 2000; Mateus et al., 2005), and

it promotes alterations in the vowels and its consequent deletion (Delgado Martins, 1975; Cunha,

2015). In addition, it has been it has been reported in the EP literature that connected speech

processes (Mateus and Andrade, 2000; Mateus et al., 2005; Andrade and Viana, 1992; Frota, 2000)

have a strong relationship with vowel reduction (Andrade and Viana, 1992; Frota, 1995, 2000).

However no data was found on the association between these phonetic-phonological phenomena
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and word recognition in EP with L2 learners. Moreover, there is no evidence of research about

the emergence of abilities to deal with theses processes in L2 listening. To our knowledge, no L2

perception studies were conducted in a classroom setting, in EP, with L2 intermediate students.

For those reasons, the purpose of the current project was to identify the main difficulties that

L2 learners of EP experience in word recognition due to the presence of vowel reduction and the

connected speech processes, in the stream speech. This project also aimed to understand how these

processes affect the recognition of words not only in continuous speech but also in isolation. Finally,

it aimed to understand the acquisition trajectory of these processes. From the didactic point of view,

this fact is interesting to ensure that the right skills are trained at the right moment of the learning

process in order to encourage a progression of the students’ proficiency.

The present study was applied to a group of students of EP at the B1 level, and it was conducted

in a classroom setting. It was set out to determine the effect of vowel reduction and connected

speech processes, in word recognition, from isolated words to continuous speech. Therefore, a

series of perceptual experiments with four word recognition tasks was designed.

These experiments increased the complexity of the structures, starting from isolated word iden-

tification including words in citation forms (task 1) and words produced with vowel reduction (task

2). Word recognition was also tested in semi-spontaneous and casual speech, with authentic input,

in which the target sequences had contexts for the occurrence of common EP connected speech

processes (task 3 and 4). Vowel reduction was naturally present in the stimuli of tasks 3 and 4, since

authentic speech materials were used as input.

As mentioned, the first experiment involved two tasks of single word identification, and it was

similar to dictation tasks. The second one, which included two word identification tasks in continu-

ous speech, replicated fill in the blanks exercises.

Taking into account the review of the state of art about perception in L2 and the impact of

connected speech processes and vowel reduction in L2 students, the following hypotheses were

stated: (i) a clear effect of connected speech processes and vowel reduction on the recognition

of words in continuous speech; (ii) a low effect of vowel reduction on the recognition of spoken
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isolated words, at the B1 level; (iii) the presence of particular connected speech processes will

differently affect word recognition; (iv) an effect of the type of input (read speech vs semi-

spontaneous speech) on the perception of L2 learners.

The higher percentages of correct answers for the first experiment (see table 4.1.1: 94% in

task 1, and 65%, in task 2) reveals that students, at this level, successfully identify isolated words.

However, the difference of 34% between both tasks indicates that the production of vowel reduction

(and the deletion of segments) affected the students’ perception, and the recognition of the spoken

isolated words in task 2.

The gap between the scores of task 2 (single word identification with vowel reduction) and task

3 (word identification with CSP) suggests that recognising words in continuous speech is harder

than in isolation (the rates for tasks 3 and 4 were 31% and 16%, respectively, according to table

4.1). The students had difficulties identifying known vocabulary when it was in continuous speech

or, in other words, embedded in CSP.

In sum, the overall results highlight that the accuracy in word identification depends on the

complexity of the structures. For instance, word recognition is much more challenging in continuous

speech than when words are produced in isolation. Furthermore, the interplay of vowel reduction

and connected speech processes have a great impact on the perception of the word boundaries.

Therefore, the occurrence of these phonetic-phonological affects the recognition of spoken words.

Lastly, the deletion of segments and the production of phonetic clusters of consonants (due to vowel

reduction) compromised the recognition of isolated known words, even in read speech.

It is also important to highlight that Mandarin Chinese is phonologically distant from EP. There-

fore, some features such as the syllabic structure of words or the inventory of sounds are different

between these two languages (Duanmu, 2007; Lin, 2007). Moreover, the vowel reduction process is

not frequent in Mandarin Chinese. Consequently, the students may apply segmentation and decod-

ing strategies that are productive in Mandarin Chinese but not in EP (Goh, 2000; Altenberg, 2005;

Alammar, 2015; Zhou, 2017; Reed, 2019; Zhou et al., 2019, 2021). This is evidence of a linguistic

transfer, a common process in a L2 learning process (Cutler, 2012a; Castelo and Santos, 2017; Zhou

et al., 2017; Castelo, 2018; Maastricht, 2018; Castelo, 2019; Castelo and Freitas, 2019).

97



On the basis of these conclusions, the hypothesis (i) about a clear effect of connected speech

processes and vowel reduction on the recognition of words in continuous speech was con-

firmed. As mentioned, the scores for the recognition of spoken isolated words in the first experi-

ment were lower than expected (considering what is required for the listening competences for the

B1 level, according to the CEFR). Therefore, it can be concluded that the hypothesis (ii) about a

low effect of vowel reduction on the recognition of spoken isolated words, at the B1 level, is

not confirmed.

Furthermore, the results also indicate that the type of input also affected the perception of the

students, since the interplay of vowel reduction and the CSP, and the presence of speech features,

such as disfluencies, was more evident in the (semi-) spontaneous speech samples presented in

tasks 3 and 4. Therefore, the hypothesis (iv) about the effect of the type of input (read speech vs

semi-spontaneous speech) on the perception of L2 learners is also confirmed.

Further analysis on the effects of vowel reduction patterns (see table 4.3) revealed a greater gaps

between the scores of the citation and reduced forms of the words targeting the centralization of

[i] and its deletion, and the deletion of [u]. This finding may indicate that these patterns of vowel

reduction may have a greater impact in the identification of words.

The overall results for connected speech processes (see table 4.5) reveal that vowel encounters

had the highest rates (31%), followed by voicing assimilation with 24% and, lastly, both resyllabi-

fication with [l] and [R] and production of [j] with 21%. In contrast, the occurrences of haplologies

had 0%. These preliminary results may suggest that CSP have different impacts on the student’s

perception.

The different scores for each pattern of voicing assimilation (see table 4.6) may also reveal, for

instance, that learners may be more sensitive to the production of sound [z] than the alternations

between [S] and [Z]. With this in mind, hypothesis (iii) that stated that the presence of particular

connected speech processes would differently affect word recognition is also confirmed.

The analysis of the students’ transcriptions (see tables 4.7 to 4.21) reveal that, at this level, stu-

dents still transfer properties from their L1. Learners have difficulties in the perceptual discrimina-

98



tion of some segments, and they apply strategies, such as metathesis and coda deletion, to simplify

the syllabic structure of the words. It was also noticed that learners deleted consonants to cope

with the massive production of sequences of consonants due to the deletion of vowels. When the

words were not identified, the students transcribed parts or segments of both words, also including

representations of the stressed syllable.

Another interesting finding was that in some transcriptions it was clear that the students did

not allocate the word boundaries, and they did a close transcription of what they really perceived,

reflecting linking processes, merges, deletions and other changes in the speech.

A final note on the didactic outcomes of the experiment. The findings of the perceptual experi-

ments were also useful to understand whether in the learning process an effective listening practice,

concerning these phenomena, should be given to the students.

Despite the fact that the phonetic-phonological processes are well described in the literature,

there is a lack of teaching these processes, and giving practise on them, in L2 classes. This is an

important factor, since the knowledge (or the lack of it) about these phonetic-phonological processes

can promote, or inhibit, the development of L2 speech segmentation abilities.

It can thus be suggested that there is a strong need for awareness on such topics even at lower

levels, and therefore offer an effective perceptual training to the students. Consequently, it will

encourage the accuracy of their segmentation abilities, the recognition of spoken words, and the

activation of the vocabulary. Finally, it will have a positive effect on the didactic side, since it will

contribute to the achievement of the learning goals, encouraging the proficiency of the students.

This dissertation gives a contribution to the methods of teaching EP as a second language. The

aim of the proposed set of listening exercises is to give practise on the perception of phonetic-

phonological phenomena in study, based on the existent CALL technology tools, well explored in

EP literature (Marujo et al., 2009; Baptista et al., 2010; Correia et al., 2010; Correia, 2010; Ribeiro

et al., 2010; Pellegrini et al., 2011; Silva et al., 2011; Pellegrini et al., 2012; Silva et al., 2012).

One of the goals of the proposed didactic sequence is to promote the acquisition of these pro-

cesses which is a strong need, as suggested by the findings of the perceptual experiments in this
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study. The exercises were designed considering the learning goals, and the listening competen-

cies, pertaining to the A2, B1 and B2 levels (according to the CEFR) to, therefore, encourage the

progression of the students.

Furthermore, the difficulties that the participants in this study experienced dealing with vowel

reduction and connected speech processes, in word identification tasks (previously described), were

also considered in the design of the exercises.

The sequence of exercises includes two games: ’O Jogo da Forca’ (’The Hangman Game’) and

’Palavras Bomba-Relógio’ (’The Time-Bomb Words’). It was also designed a set of listening exer-

cises named ’À Procura dos Limites’ (’Searching for the Boundaries’). The focus of the sequence

is to give practise on the detection of word boundaries whether in short sequences of words or in

real speech samples. This set also includes a component with songs in which the users must mark

the boundaries of the words in the lyrics, and there is also a karaoke feature to encourage the users

to sing along the songs, to practise both perception and production skills.

Future work will tackle students of more levels of proficiency to compare the acquisition trajec-

tory of these processes in long term. More improvements in the methods applied in this study are

therefore recommended: (i) targeting more stimuli to ensure more data are collected, (ii) increase

the number of participants in both test and control groups, (iii) design more exercises to target

connected speech processes, (iv) use different types of input taking into account the speech rates.

In addition, the proposed set of exercises and games should be improved, completed, tested, and

evaluated.
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