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            Abstracts
 
          
 
           
            Ronice Müller de Quadros, Tarcísio de Arantes Leite, Juliana Tasca Lohn, Deonísio Schmitt and Carolina Pego
 
            
              Brazilian Sign Language Documentation
 
              This study reports on the development of Brazilian Sign Language (Libras) corpora involving both vernacular and academic contexts of use. Regarding the first context, the article describes work on a Libras inventory in the Florianópolis area. Deaf people from a range of age groups participated in sociolinguistic interviews aimed at documenting vernacular registers of Libras. This data included life stories, debates on controversial issues, narrative renditions of cartoons, and elicitations of grammar and vocabulary from stimulus specifically designed for linguistic research. Regarding the second context, the chapter discusses the creation of a corpus of students’ academic activities taken from the ‘Letter-Libras’ undergraduate distance course, which marked the first substantial entry of deaf people into higher education in Brazil. This project benefited from the immense volume of data already available in the Letters-Libras virtual platform, which constitutes a Libras corpus closer to academic registers. The potential for linguistic, educational and historical research of this data is highlighted. The chapter focuses on the core methodological issues of corpora building, including the selection of participants and ethical issues of authorization; data collection, storage and organization; data transcription; and the dissemination of data for both scientific and general awareness-raising purposes.
 
              Ana Regina e Souza Campello

             
            
              Aspects of the historical development of Brazilian Sign Language: from the 18th to the 21st century
 
              This chapter looks at the history of Brazilian Sign Language (Libras) from the 18th century to the present. There are few historical records of Libras or studies of its origins, because it exists in the visual-spatial modality and the technology for capturing this was not available until relatively recently. The justifications for the research are that: a) little is known about the historical development of Libras; b) deaf Brazilians are very interested in knowing more about the origins of their language; and c) Libras has become an educational subject and is recognized as the language of instruction by law (10.436/2002, regulated by decree 5626/2005). The analysis here relies on four sources, three of which are dictionaries of Libras. The chapter compares historical sources with newer data and examines the development of Libras from the input language, French Sign Language. The theoretical basis for the analysis derives from Battison (1978), Karnopp (1995) and Supalla (2006).
 
              Rossana Finau

             
            
              Tense and aspect system description for Brazilian Sign Language
 
              Spoken languages, especially those from the Indo-European family, often express temporal distinctions through verbal inflection. In contrast, Libras (Brazilian Sign Language) is usually cited as an example of a system in which there is no inflection for this category, and instead uses time adverbs. This chapter examines this question through a semantic and pragmatic description of the data. The analysis points to temporal/aspectual references in Libras being expressed in a dynamic way through the linguistic structure. Theoretical support for this is derived from research on pragmatics (Levinson, 2000) and semantics, specifically the area of aspect (Verkuyl, 1993). This analysis demonstrates that time may be denoted by three means: specific temporal operators; semantic inflection given by the aktionsart of the verb; and generalized conversational implicature. Future tense is analyzed as a stereotyped structure, involving a specific temporal operator; past tense involves the occurrence of both the operator and the lexical value of the verbs; and present tense is the default when no marking is present. Aspect is expressed through the inflectional organization of the linguistic system plus the interpretation of the syntactic and semantic composition of the utterances, in interaction with pragmatic principles.
 
              Carolina Ferreira Pêgo

             
            
              A study of morpholexical features of mouth morphemes: outlining the linguistic status of non-manual markers in Libras
 
              This study aims to expand our understanding of the morphology of Libras by focusing on non-manual expressions, particularly mouth-morphemes, as relevant morpho-lexical units. The ELAN transcription and analysis revealed that mouth-morphemes in Libras have morpho-lexical properties similar to those documented by Bickford and Fraychineaud (2008), namely the ASL mouth-morpheme WHAT and mouth-lexeme PURPOSE. We observe that they are regulated by specific linguistic rules, with which they coordinate time and carry specific meanings. We emphasize the importance of documenting and analyzing mouth-morphemes, because research on Libras morphology has not yet described the properties of non-manual morphemes. The data indicate that the non-manual signals assume morphological and lexical functions, so we must take a fresh look at the faces of signers, which have a linguistic status.
 
              André Nogueira Xavier and Plínio Almeida Barbosa

             
            
              The variation in the number of hands of Libras signs as a result of coarticulation
 
              Signs, the lexical building blocks of signed languages, can be characterized as one-handed or two-handed (Battison, 1978; Klima & Bellugi, 1979). Research mostly on American Sign Language has found that signs can vary in relation to the ‘number of hands’ articulatory parameter (e.g. Woodward & DeSantis, 1977). According to Liddell & Johnson (1989), in some cases this variation can result from the influence of the phonological context, since one-handed signs are observed to be produced with two hands when following and/or preceding two-handed signs and vice-versa. The same phenomenon is reported for Auslan by Johnston & Schembri (1999), who described it as ‘coarticulation’. We aimed to test whether the variation in the number of hands of certain signs in Brazilian Sign Language (Libras) can also be explained in terms of coarticulation. We carried out an experiment in which three Libras signs (ALREADY, NEED and WANT) were elicited in isolation (in order to determine the basic form of those signs for each signer) and in controlled contexts where they were embedded in glossed utterances and appeared before or after one- and two-handed signs. In order to test whether a faster signing speed can also increase the occurrence of coarticulation, as has been reported for spoken languages (Hardcastle, 1985; Farnetani, 1990; Farnetani & Recasens, 1993), our four deaf participants produced the context-controlled utterances at two speeds: normal and fast. Our results show that the occurrence of coarticulation in the ‘number of hands’ articulatory parameter varies across signers, signs and signing speeds.
 
              Guilherme Lourenço and Ronice Müller de Quadros

             
            
              The syntactic structure of the clause in Brazilian Sign Language
 
              This chapter aims to present an overview of the syntactic structure of the clause in Brazilian Sign Language (LSB). In order to do so, we investigate the underlying word order of LSB and claim that the language has a basic word order, which is SVO. We support our analysis by presenting some sentences with adverbs, modals and negation; and by discussing their respective word orders. In addition, we argue that the other word orders found in LSB (SOV, OSV and VOS) derive from the SVO order and result from syntactic operations such as topicalization and focalization. We observe an asymmetry between two groups of verbs in LSB: plain verbs (without morphological agreement) and non-plain verbs (with morphological agreement). This asymmetry seems to generate a double phrase structure representation, one for each of these groups. Finally, we discuss the auxiliary (aux) in LSB. After presenting the contexts in which this element occurs, we show that aux is actually a topic marker that indicates that both subject and object were moved to a topic position (and is consequently notated as an indexical topic marker, xixy). Therefore, the claim is that xixy is situated in a topic projection located between CP and TP, called αP (Miyagawa, 2010). The chapter presents a brief comparison between this indexical topic marker and some auxiliaries found in other sign languages, providing an additional piece of evidence that, in LSB, this element is not an auxiliary.
 
              Anderson Almeida-Silva, Ronald Taveira da Cruz and Nize Martins-Paraguassu

             
            
              Evidence for determiners (articles) in Brazilian Sign Language: an analysis of the syntactic-semantic evidence found in nominals
 
              This chapter presents a preliminary study of how reference and determination are encoded in Libras based on naturalistic data from native users, by analyzing the semantic and syntactic evidence found in the nominals of this language. The sample included data collected from both virtual and real sources. The analysis was conducted using the tests proposed by Boskovic (2006) for the identification of languages with or without the DP structure. We aimed to identify the extent to which some realizations of determiner-like items would reflect the existence of an overt definite and indefinite marking within DPs in Libras. We find that (in)definite readings in Libras are associated with occurrences of deictic (index) signs, lexical signs, classifiers, non-manual markings and body movements. We conclude that Libras may have article-like items in its determiner structure. This is supported by the results of Boskovic’s (2006) tests on DP/NP languages. A further investigation is required to shed light on whether the presence of a D can be a non-obligatory pattern in Libras.
 
              Bruna Crescêncio Neves and Ronice Müller de Quadros

             
            
              Bimodal bilingualism: analysis of the narratives of children of deaf parents
 
              Bimodal bilingualism has been the subject of studies by many researchers who seek to investigate the acquisition of two languages from different modalities, oral/aural and visual/spatial. To understand how this acquisition works for children who use Brazilian Sign Language (Libras) and Brazilian Portuguese (BP), we examined the narratives of children of deaf parents (Codas or Kodas) who are naturally acquiring spoken and signed language. The narratives used in this research are part of a database for the Brazil-US ‘Bilingual bimodal development’ project led by Ronice Muller de Quadros. Libras and BP narratives were chosen from seven bimodal bilingual children and one bimodal bilingual adult. Narratives are generally the type of text with which children have their first contact, because across cultures children tend to learn through the action of telling fictional or real events. Our analysis shows that the narratives exhibit Labov and Waletzky’s (1967) structural elements and the typical characteristics of each modality. Despite the elaborate stories belonging to different languages, the study shows that these children develop narrative competence in spoken language and sign language equally, without favoring one or the other.
 
              Deonísio Schmitt

             
            
              The history of sign language: diachronic variation in Libras in Santa Catarina
 
              This research aims to identify linguistic variation and change in Brazilian Sign Language (Libras), in the period from 1946 to 2010, through the analysis of the filmed narratives of three generations of deaf signers. Group I is formed of individuals over 60 years old; Group II comprises individuals aged between 30 and 60; and Group III includes those aged between 15 and 30. In the first part of this research, we present a theoretical-methodological review based on Labov (2008 [1972]) about the social context of changes observed in Martha’s Vineyard and New York City. We believe the theory of language variation and change can help us investigate the history of Libras in Santa Catarina. Using Labov’s theory, we analyze certain sociolinguistic patterns that were identified in this research. We consider the fact that the linguistic development of an entire deaf community was heavily influenced by just one person: Francisco Lima Júnior, a teacher who came from Rio de Janeiro to Florianópolis in 1946. This is why our chosen time span starts in 1946. We trace the path of language change and observe historical and social transformations within the Santa Catarina deaf community leading up to the present context, exemplified by the youngest signers in Group III.
 
              Ronice Müller de Quadros and Aline Lemos Pizzio

             
            
              Acquisition of Brazilian Sign Language as a first language
 
              This chapter aims to present an overview of the sign language acquisition studies that have been conducted in Brazil with the deaf children of deaf parents. This research began in the 1990s, with a study on the acquisition of the ‘pro-drop’ parameter by Quadros (1995) and work on handshape acquisition by Karnopp (1995). These studies involved deaf children who had deaf parents and were acquiring Brazilian Sign Language (Libras) as their first language. In the following decade, scholars compared the acquisition of Libras to that of ASL (Lillo-Martin and Quadros, 2009; Quadros and Lillo-Martin, 2010) and investigated different aspects of Libras grammar in different acquisition contexts. Pizzio (2006) investigated deaf children’s word-order acquisition, identifying types of constructions such as focus and topicalization in the language acquisition process. Anater (2009) analyzed structure acquisition associated with non-manual markers, and Silva (2010) focused on aspectual markers. Quadros (2009) examined the language acquisition of deaf and hearing children from deaf parents, including deaf children with cochlear implants. Then scholars began targeting the bimodal bilingualism of the hearing children of deaf parents (e.g. Lillo-Martin, Quadros, Chen Pichler and Zoe, 2016; Quadros, Lillo- Martin and Chen Pichler, 2013, 2014; Quadros, Cruz and Pizzio, 2012). In addition to providing an overview of these studies, this chapter considers future perspectives on sign language acquisition research in Brazil.
 
              Carina Rebello Cruz, Ana Beatriz Arêas da Luz Fontes and Ingrid Finger

             
            
              Phonological Awareness Studies in Brazilian Sign Language – Libras
 
              Studies of spoken language users’ phonological awareness have shown that the ability to detect and manipulate sound units favors the learning of an alphabet code for reading and writing. Studies of deaf people’s phonological awareness initially concentrated on spoken language, but more recently have included sign language. In this chapter, we present two studies on deaf signers’ phonological awareness of Brazilian Sign Language (Libras). The first study is a pioneering proposal for a new phonological awareness test (‘PAT-Libras’) focusing on the handshape parameter (HS). The applicability and efficiency of the test are analyzed, as is the performance of the deaf children who took part in the experiment, who all started acquiring Libras before the age of 4 (Cruz, 2008). In the second study, a new version of PAT-Libras is presented, with three parameters: HS, location/place of articulation, and movement. We used the test with deaf children and adolescents who started acquiring Libras at different ages. These studies contribute to research on both early and late sign language acquisition, phonological awareness, test elaboration in sign languages, and innovations that relate signers’ phonological awareness to the learning of alphabetic-code reading and writing.
 
              Audrei Gesser

             
            
              Oral, written and signed modalities: linguistic uses and cultural constructions in Brazilian Sign Language classes for hearing people
 
              This chapter is part of a doctoral dissertation discussion (Gesser, 2006) and aims at describing naturally occurring classroom interactions in a setting where hearing students are learning Brazilian Sign Language (Libras) from a deaf teacher. This study is grounded in ethnographic methods (Agar, 1980; Erickson & Shultz, 1981; Mason, 1997) and follows Interactional Sociolinguistics to analyze language in its social context (Gumperz, 1982, 1986; Schiffrin, 1996). It takes into account the notions of cultural capital (Bourdieu, 1992), graphocentric habitus (Souza, 2001) and tactics/strategies (de Certeau, 1994, 1996) to interpret the classroom data. The analysis reveals that modality-switching and overlapping by hearing students depends on the meanings constructed and identities projected in the face-to-face interaction. Cultural differences between the deaf teacher and some hearing students were identified as having an impact. Although in this context both languages – Libras and Portuguese – are recognized and used by most part of participants, some conflicts were observed during the classroom interaction related to the distinct values attributed to these two languages and their modalities. The findings reveal a need for integration between the fields of Applied Linguistics (especially Language Pedagogy), Deaf Studies and Bilingual Education, as they have valuable contributions to make to each other.
 
              Simone Gonçalves de Lima da Silva and Sandra Patrícia de Faria do Nascimento

             
            
              Reading strategies for deaf students learning Portuguese as a second language
 
              This research explores strategies used by Deaf students while reading and interpreting Portuguese texts. In order to identify strategies that can be employed in the teaching of reading, data were generated from a trial lesson in a class of Deaf students who were used to bilingual methods. In this class, written Portuguese is understood as the second language and Brazilian Sign Language (LSB or Libras), as the first. Our hypothesis, which was confirmed, was that all strategies identified in the reading process of Deaf students were visual and built on LSB and their visual experiences with language and visual understanding of the world. The analyses were based on reading concepts advocated by Kleiman (2012) and Solé (1998). Much remains to be investigated about the second-language reading strategies used by Deaf students. However, we identified a number of strategies that may be useful for teachers. For example, just like hearing readers, Deaf readers employ conscious and unconscious strategies to interpret what they read. Deaf students’ process of reading written texts in Portuguese, an oral language, needs to be systematized, and requires the mediation of a teacher who is bilingual in LSB and Portuguese, and conscious of Deaf learners’ linguistic and cultural specificities and the way they understand texts.
 
              Rachel Sutton-Spence and Fernanda Araujo de Machado

             
            
              Libras Poetry
 
              Our chapter describes some of the recent exciting growth in Libras (Brazilian Sign Language) poetry and related research. In the past two decades, the Brazilian deaf community has increasingly recognized their poetry. Libras poetry festivals have been held within deaf associations and universities. Research conducted at masters, doctoral and post-doctoral levels has led to Libras poetry courses at every stage of education, as it is introduced to deaf children at school, to community members, and to students on Libras Studies courses at undergraduate and post-graduate levels. Internet technology has made it easier than ever to post performances of Libras poetry online for wide distribution. In this chapter, we describe the development of Libras poetry and existing research in relation to its linguistic structure, such as neologism, symmetry and rhythm. We consider the relationship of signing poets to their audiences. Research on the interpretation of Libras poetry has explored options for translating its corporal, moving images into a static written form and asked what non-signers need to understand during a live poetry performance. We show how Libras poetry may be used in education, describing a pioneering internet-based course in which deaf participants across Brazil collaborate to learn and develop Libras poetry techniques. The greater availability of material and increased interest in Libras poetry have created a need for a representative collection of poems so that we may study, enjoy and develop this art form. We conclude by considering what is necessary to achieve this.
 
              Marianne Rossi Stumpf, Janine Soares de Oliveira and Ramon Miranda Dutra

             
            
              The Letras-Libras Glossary as a tool for the study of terminological units in Libras (Brazilian Sign Language)
 
              New technology and the growing involvement of deaf scholars in the Brazilian academic environment have expanded the prospects for research on Brazilian Sign Language (Libras). The Federal University of Santa Catarina has been exploring how to use these resources to bolster the lexicon of Libras, especially in the fields of education and linguistics. This is the focus of the Letras-Libras Glossary project. The proposal of new signs for academic concepts fosters direct communication and ensures a space of comfort for deaf people within the academic environment. Sign Writing is also used to present specialized terms and promote the use and appreciation of sign language in the academic space. This chapter describes the development of this lexical repertoire, highlighting key methodological decisions involving linguistic knowledge and the relevance of Sign Writing as a basis for organizing the system. The structure of the glossary is based on the constituent elements of lexical units in Libras, to allow bidirectional use by deaf signers as well as hearing non-signers. In its current stage of development, the Letras-Libras Glossary aims to create a methodology for a differential search system based on visual aspects of sign language such as Hand Configuration and Sign Location. For this, it is necessary to rely on linguistic studies of sign languages mainly related to phonology and morphology as an essential reference for the organization of lexicographical repertoires.

             
           
         
      
       
         
           
            Introduction to the volume
 
          

           
            Ronice Müller de Quadros 
            
 
          
 
          This book brings together a representative collection of sign language research from Brazil,1 spanning the last few decades. Brazilian Sign Language (Língua Brasileira de Sinais, or Libras) was legally recognized as the national language of Deaf communities in Brazil in 2002 (Law 10.436), which was an achievement that resulted from an indigenous Deaf social movement as well as from two decades of linguistic research. The first studies on Libras were carried out in the late 1980s and early 90s, and demonstrated that it features all the characteristics and components of a natural language. Subsequently, studies into sign language acquisition showed that Deaf children learn sign languages in a similar way to how hearing children acquire spoken languages. This academic direction reflected the need to prove that Libras was a language. After this was established, researchers began studying the origins and structure of Libras, along with applied aspects. This book attempts to mirror this evolution in the scholarly study of Libras by including work from each phase.
 
          
            Libras documentation
 
            The volume starts with a research group presenting a project that is documenting Libras at the Federal University of Santa Catarina. As a part of policies and planning to support this language, the project involves a corpus of academic Libras, an anthology of Libras poetry, and a collection of Libras data from the metropolitan area of Florianópolis, whose model is to be replicated in other Brazilian states with the purpose of constituting a National Inventory of Libras. The authors focus mainly on this Inventory of Libras, and the authors present the methodological procedures for gathering and recording data, documenting the videos, collecting metadata, making transcriptions, and retrieving corpus information. They first introduce the reader to the language policies that contribute to Libras documentation, and then they explain the emerging methodology and guidelines being used to create the Libras Inventory at Santa Catarina.
 
            The investigation into documentation continues by focusing on the historical development of Libras phonology from the 18th to the 21st century. Ana Regina e Souza Campello compiled one of the first chapters from Brazil on this topic. Despite minimal documentation because of the visual-spatial modality of the language and lack of video recording technology for much of this period, this project responded to Brazilian Deaf people’s curiosity concerning the evolution of their language. The data and methodology for the analysis are based on entries from four dictionaries, three of which are from Libras, and the diachronic phonetic-phonological changes that they reveal. The analysis of these facilitates a discussion of modern Libras and its development from contact with French Sign Language (Langue des signes française, or LSF).

           
          
            Morphology
 
            Libras morphology is explored in Rossana Finau’s typological description of morphological elements marking tense and aspect. This description shows that the time notion in this language is influenced by aspectual morphology. Time markers and operators may have their denotation altered when they receive morphological inflections of aspect. In this chapter, the theoretical conceptions for such elements are based mainly on Comrie (1976), Klein (2007[1994]), Verkuyl (1972, 1999) and Velupillai (2012), and the analyses of aspect rely on a perspective of compositionality between lexical and grammatical aspects, as well as verbal arguments.
 
            This focus on morphology takes a different turn in the contribution by Carolina Ferreira Pêgo, who shares her study of morpholexical features of mouth morphemes. Outlining the linguistic status of non-manual markers in Libras, she aims to expand what is known about the morphology of this language by analysing non-manual expressions as morpholexical units, using ELAN (Eudico Linguistic Annotator) annotation software. Her analysis reveals that these mouth morphemes have morpholexical properties like those documented by Bickford and Fraychineaud (2008) for American Sign Language (ASL), which included the mouth morpheme WHAT and the mouth lexeme ON PURPOSE. Pêgo observes that mouth morphemes in Libras are governed by specific linguistic rules, through which they coordinate time and assign specific meanings. She emphasizes the importance of documenting and analysing these morphemes because current research in the field does not tend to demarcate the concept of ‘morpheme’ or describe the properties of non-manual morphemes. The data indicate that non-manual signs assume morphological and lexical functions, so Pêgo encourages sign language researchers to take a fresh look the linguistic status of signers’ facial expressions.
 
            Moving back to manual features, the chapter by André Nogueira Xavier and Plínio Almeida Barbosa examines variation in the number of hands used for Libras signs as a result of coarticulation. This research finds that the occurrence of coarticulation varies across signers, among signs, and according to signing speed. Lexical signs can be characterized as one- or two-handed (Battison, 1978; Klima & Bellugi, 1979), and signs can vary in relation to this articulatory feature (Woodward & DeSantis, 1977, among others). In some cases this variation can result from phonological influence, since one-handed signs are produced with two hands when they follow and/or precede two-handed signs and vice versa (Liddell & Johnson, 1989). The same phenomenon is reported for Australian Sign Language (Auslan) by Johnston & Schembri (1999) and described by the authors as coarticulation. To test if the one versus two hand variation for certain Libras signs also results from coarticulation, the authors carried out an experiment with four deaf participants in which three signs (ALREADY, NEED and WANT) were elicited in controlled contexts, to determine the option preferred by each signer. They tested whether the number of hands varies when the target sign follows or precedes a one or two-handed sign, and whether an increase in the signing speed increases the occurrence of coarticulation, as has been reported for spoken language (Hardcastle, 1985; Farnetani, 1990; Farnetani & Recasens, 1993). The participants produced the utterances containing the target signs at two speeds: normal and fast. The results show that coarticulation in the articulatory parameter of number of hands varies across signers, signs and speeds.

           
          
            Syntax
 
            This volume introduces research into the structure of Libras with a contribution by Guilherme Lourenço and Ronice Müller de Quadros, who present an overview of its clause syntax. They discuss the underlying word order and argue that Libras has a basic SVO order, whilst exploring the relevant restrictions and considering sentences with subordination and adverbs. They assert that the other word orders found in Libras (SOV, OSV and VOS) derive from SVO and result from syntactic operations such as topicalisation and focalisation. An asymmetry between two groups of verbs is observed: plain (verbs without morphological agreement) and non-plain (verbs with morphological agreement). Finally, they discuss the auxiliary (AUX), presenting the contexts in which this element occurs and showing that it is actually a topic marker which indicates that both subject and object were moved to a topic position. Consequently, they notate it as an indexical topic marker – xIXy – and claim that xIXy is situated in a topic projection between CP and TP, called αP (Miyagawa, 2010).
 
            Syntax is also the focus of research by Anderson Almeida da Silva, Ronald Taveira da Cruz and Nize da Rocha Santos Paraguassu Martins, who examine an area of grammar not often explored in sign language linguistics. They investigate determiners and articles in Libras through an analysis of syntactic-semantic evidence from nominals. Their discussions centre on reference and determination marks in both elicited and spontaneous utterances of native Libras signers. The occurrences of definite and indefinite determiner phrases (DPs) were isolated to identify the overt phonological realisation of determiners. Their analysis is informed by the tests proposed in Boskovic (2008), who asserts that languages with or without articles respond differently to certain syntactic and semantic generalisations. The results confirm that IXdet (pre-nominal index) and NMMind (non-manual marker of indefiniteness) function as genuine articles in Libras, triggering definite and indefinite readings of the nouns they modify, respectively.

           
          
            Sociolinguistics and bilingualism
 
            A burgeoning area of interest is bimodal bilingualism. Bruna Crescêncio Neves and Ronice Müller de Quadros analyse the narratives of hearing children who have deaf parents (i.e. hearing children/kids of deaf adults, abbreviated as CODAs or KODAs). To understand how these bimodal bilingual children deal with signed language (Libras) and spoken language (BP – Brazilian Portuguese), the researchers focus on their narrative ability. Some of the narratives that they use are from a database for a project entitled ‘Binational bimodal bilingual development: An interlinguistic study of deaf children with cochlear implants and signing hearing children’. These narratives allow the comparison of two pairs of oral-aural and visual-gestural languages: a) Libras and BP, and b) ASL and English. In addition, seven bimodal-bilingual children and one adult produced narratives. The children’s stories were collected by the BiBiBi project researchers and transcribed in ELAN by annotators fluent in both Libras and BP. Labov and Waletzky (1967) present the narrative as a method of summarising experiences that is structurally divided as follows: abstract, orientation, complicating action, evaluation, resolution and coda. The analysis finds that the narratives have these structural elements as well as the typical characteristics of each modality, auditory-oral and visuo-spatial. Therefore, this research suggests that the children have developed narrative competence in both their spoken and signed language.
 
            Turning to sociolinguistic research, Deonísio Schmitt explores the historical development of Libras by studying language variation and change in the state of Santa Catarina from 1946 to 2010. The author analyses the filmed narratives of three generations of deaf signers, aged 60+, 30-60, and 15-30. After providing a historical overview of Libras, he discusses evidence for diachronic changes affecting Libras, using Labov’s (2008 [1972]) sociolinguistic patterns.

           
          
            Language acquisition
 
            Ronice Müller de Quadros and Aline Lemos Pizzio give an overview of sign language acquisition studies with deaf children of deaf parents in Brazil. These studies began in the 1990s, with Quadros’s (1995) work on pro-drop parameter acquisition in Libras and Karnopp’s (1995) research into handshape acquisition. In the following decade, this area of research increased substantially, with comparisons of Libras and ASL acquisition (Lillo-Martin and Quadros, 2009; Quadros and Lillo-Martin, 2010); an analysis of the acquisition of topic and focus constructions (Pizzio, 2006); research into non-manual markers (Anater, 2009); and an investigation into aspect marker acquisition (Silva, 2010). Scholars also started to examine the language acquisition of deaf children who have hearing parents (Quadros, 2009); deaf children with cochlear implants (Quadros, Cruz & Pizzio, 2012); and CODAs (e.g. Quadros, Lillo-Martin & Chen Pichler, 2013, 2014; Lillo-Martin, Quadros, Chen Pichler & Zoe, in press). This chapter evaluates the direction of such research, and indicates some possible perspectives for future Libras acquisition studies.
 
            A different aspect of language acquisition is addressed in a review of recent studies on Libras phonology by Carina Rebello Cruz, Ana Beatriz Arêas da Luz Fontes and Ingrid Finger. They look at research into phonological awareness in various sign languages and present two Brazilian studies in which awareness tests were created to investigate first language acquisition of Libras. The first focuses on deaf children with early acquisition and the second involved deaf children and teenagers with early and late acquisition of Libras. Their results suggest that phonological awareness may impact both the linguistic development of a signed first language and the process of learning a written second language.

           
          
            Applied linguistics
 
            Audrei Gesser writes about hearing people’s language usage and cultural constructions in Libras classes, encompassing the oral, written and signed modalities. The research aims to describe spontaneous interactions in a classroom where a deaf instructor teaches Libras as a second language. This study is grounded in ethnographic methods (Agar, 1980; Erickson & Shultz, 1981; Mason, 1997), and interactional sociolinguistics, which analyses language in social contexts (Gumperz, 1982, 1986; Schiffrin, 1996). In addition, the notions of cultural capital (Bourdieu, 1992), graphocentric habitus (Souza, 2001), and tactics/strategies (de Certeau, 1994, 1996) form the conceptual basis for interpreting the spontaneous data. The analysis reveals that hearing students’ modality-switching and overlapping depends on the meanings constructed and the identities projected in face-to-face interaction. Culture shock was observed, since deaf-hearing cultural differences were at stake in the classroom. Although both Libras and Portuguese are recognized by the participants as full-fledged natural languages, some conflicts arose during the interaction, with participants’ distinct values being attributed to language and their respective modalities. The findings hint at the need for integration between the fields of applied linguistics (especially pedagogy), deaf studies, and bilingual education, which each have valuable contributions to offer.
 
            Continuing the thread of classroom-based research, Simone Gonçalves de Lima da Silva and Sandra Patrícia de Faria do Nascimento delve into Portuguese reading strategies for deaf second language learners. This research explores strategies that these students use while interpreting written texts in class, to identify ways to improve literacy pedagogy. The data were generated from a trial lesson that used bilingual methods wherein written Portuguese is understood as a second language and Libras as the first language. The authors confirmed their hypothesis that all strategies identified in the reading process were visual, building on their visual experience with Libras and their skills in understanding the visual world. In a bespoke didactic comprehension activity, the deaf readers employed both conscious and unconscious reading strategies, and this suggests that their process of interpreting written texts needs to be systematized. This requires the mediation of a bilingual (Libras-Portuguese) teacher who is cognisant of the linguistic and cultural specificities of deaf learners and conscious of the way in which they understand texts.

           
          
            Language resources
 
            In the penultimate chapter, Rachel Sutton-Spence and Fernanda Araujo de Machado take the volume into the realm of literary work as they describe some exciting developments in the scholarly study of Libras poetry. In the past two decades, the Brazilian deaf community has increasingly celebrated this poetry, including at festivals hosted by deaf associations and universities. Research at masters, doctoral and post-doctoral levels has led to courses in Libras poetry at every level of education; it has been introduced to deaf schoolchildren, community members, and university students, and internet technology has permitted its wide distribution. In this chapter, the authors describe research on the linguistic structure of Libras poetry, incorporating neologism, symmetry and rhythm. They also consider the relationship of signing poets to their audiences. Research has also explored options for translating a form of poetry that draws on corporal moving images into a static written text and asked what non-signers need to understand during a live performance. The authors show how Libras poetry may be used in education for deaf children and adults, describing a pioneering internet-based Libras poetry course, in which deaf participants across Brazil collaborated to learn and develop Libras poetry techniques. The greater availability of material and increased interest have created a need for a representative collection of Libras poems to enable people to study, enjoy and cultivate this art-form; hence, the chapter concludes with some ideas to facilitate this.
 
            The final chapter explores another electronic resource, a Libras glossary. Authors Marianne Rossi Stumpf, Janine Soares de Oliveira and Ramon Miranda Dutra discuss advances in Libras research that have been propelled by accessibility legislation and language recognition and the resulting increase in deaf people’s inclusion in academic environments. The Federal University of Santa Catarina has explored how to harness new technology to extend the prospects for such research and cooperation among deaf scholars even further. The translation team of their distance-learning Letras Libras undergraduate course has undertaken a project to develop a ‘Letras Libras Glossary’. The authors describe how this resource has been built, highlighting key methodological decisions, the application of Libras linguistics, and the use of Sign Writing.
 
            Each chapter shares an interesting and valuable aspect of sign language research in Brazil. We hope that this book not only gives readers an insight into Libras research, but also illuminates how the various approaches that are used in Brazilian studies have enriched the field of sign language linguistics as a whole.
 
           
          
            Notes

            1
              This material is partially based upon work supported by CNPQ (Conselho Nacional de Desenvolvimento Científico e Tecnológico) Grant No. 440337/2017–8.
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            Abstract
 
            This study reports on the development of Brazilian Sign Language (Libras) corpora involving both vernacular and academic contexts of use. Regarding the first context, the article describes work on a Libras inventory in the Florianópolis area. Deaf people from a range of age groups participated in sociolinguistic interviews aimed at documenting vernacular registers of Libras. This data included life stories, debates on controversial issues, narrative renditions of cartoons, and elicitations of grammar and vocabulary from stimulus specifically designed for linguistic research. Regarding the second context, the chapter discusses the creation of a corpus of students’ academic activities taken from the ‘Letter-Libras’ undergraduate distance course, which marked the first substantial entry of deaf people into higher education in Brazil. This project benefited from the immense volume of data already available in the Letters-Libras virtual platform, which constitutes a Libras corpus closer to academic registers. The potential for linguistic, educational and historical research of this data is highlighted. The chapter focuses on the core methodological issues of corpora building, including the selection of participants and ethical issues of authorization; data collection, storage and organization; data transcription; and the dissemination of data for both scientific and general awareness-raising purposes.
 
          
 
          
            Resumo
 
            Este capítulo apresenta a documentação da Língua Brasileira de Sinais (Libras) implementado pela Universidade Federal de Santa Catarina como parte de um planejamento de políticas linguísticas. A proposta envolve vários projetos de documentação que incluem produções no contexto contexto acadêmico, uma antologia de poesias e – o objetivo principal deste projeto – o Inventário da Grande Florianópolis, no estado de Santa Catarina, que está sendo replicado em outros estados brasileiros com o objetivo de constituir o Inventário Nacional da Libras. Este inventário inclui procedimentos metodológicos para coletar dados por meio de vídeos, os vídeos, os metadados e as transcrições dos dados. Inicialmente, o artigo introduz as políticas linguísticas aplicadas à Libras que contribuem para a documentação no atual contexto brasileiro. Depois, nós apresentamos os detalhes da documentação da Libras por meio do projeto do Inventário da Libras oferecendo instruções para a documentação da Libras em outras partes do Brasil.
 
            
              1 Brazilian Sign Language in the local context
 
              We currently know little about the varieties of sign languages used in Brazil.1 Generally, texts and documents refer to Brazilian Sign Language (Libras) as the language of the Brazilian deaf community, in contrast to sign languages used in other countries, such as American Sign Language (ASL) in the United States, or French Sign Language (LSF), in France. While this perception of the national language of Brazilian deaf people is true, it presupposes an ideology of modern states that conceals ethnic, linguistic, and cultural heterogeneity within the country in favor of a homogenous, description of the languages used by the Brazilian deaf population.
 
              The first step towards the recognition of Libras as the national language of Deaf people in Brazil was the creation of the Imperial Institute for the Deaf-and-Mute (Imperial Instituto de Surdos-Mudos), in 1857, known today as the National Institute for Deaf Education (Instituto Nacional de Educação de Surdos, INES), in Rio de Janeiro. The emperor, Don Pedro II, ordered the creation of the institute after meeting the deaf French teacher, Edward Huet, who had been educated in the tradition begun by the Abbé de L’Epée in France, which used French Sign Language (LSF) as the basis for Deaf education. Thus, the historical relationship between Libras and LSF began and, consequently, between Libras and many other national sign languages in countries that used the language and methods introduced by the Abbé de L’Epée.
 
              It is reasonable to assume that Brazilian deaf people were already using sign language prior to the introduction of 19th century LSF. Consequently, what we now call Libras is probably a product of creolization drawing on original sign languages in Brazil and the sign language brought by the French educators. Even though we have no substantial evidence for this, the Brazilian census conducted between 1872 and 1920 reveals a population of 26,215 deaf individuals from a total population of 30,635,605 (Campello, 2011). This suggests a critical mass of deaf people in the 19th century, enough for original sign languages to exist before the introduction of LSF.
 
              Early documentation of Libras also reveals the historic relationship between Libras and LSF. As Campello (2009) shows from her bibliographical research in the INES archives, the Iconographia dos Signaes dos Surdos-Mudos (Sign Iconography of the Deaf-Mutes), published by Flausino José da Gama in 1875 at INES, is a semi-identical reproduction of the document produced by Pierre Pélissier for the sign language used in France at the time. The only difference is that Portuguese glosses replace the French glosses of the illustrated signs. After this first documentation of Libras, the national language of the Brazilian deaf was only documented again almost a century later, in Linguagem das Mãos (Language from the hands), by the missionary Eugênio Oates, in 1969. We do not know of any significant documentation of Libras between 1875 and 1969 that might allow us to expand our knowledge about its historical development (Diniz, 2011).
 
              In practical terms, the sign language that developed at INES was established as the national language of Brazilian deaf people as deaf students finished their studies in Rio and returned to their home towns. From the legal point of view, however, the language was only officially recognized by the government in the early 21st century with the publication of two important laws. Law n. 10.436, from 2002, establishes Libras as ‘the legal means of communication and expression … [of] the communities of deaf people in Brazil’ (our translation). It is regulated by Decree n. 5.626, which sets out a series of policies promoting Libras teaching and translation/interpreting, as well as determining the legal rights of the deaf people in essential public services, particularly in education and health.
 
              It must be pointed out – see also footnote n. 1 – that the national language referred to in both of these laws was not always named ‘Libras’. Until the 1990’s, even the deaf people already fighting for the recognition of their sign language would not contest references to their form of communication as ‘mimicry’, or a ‘Linguagem das mãos’, as Oate’s book title shows.2 Lucinda Ferreira Brito, a pioneer researcher of Libras in Brazil from the 80s, was an exception to these lay references to the language, adopting the terminology Língua de Sinais dos Centros Urbanos, or LSCB (Sign Language of Urban Centers), which was far more consistent with the linguistic status of sign languages. However, in the preface to her classical work, Por uma gramática das línguas de sinais (Towards a sign language grammar) in 1995, she uses Libras instead of LSCB to respect the vote at a meeting at the Federação Nacional de Educação e Integração dos Surdos, or FENEIS (National Federation for the Education and Integration of the Deaf) in 1993. This vote involved the first deaf political leaders in Brazil in defense of the linguistic and social rights of the deaf people and their language.
 
              Although the social and political movement in support of Libras started around the time of the foundation of FENEIS in 1987, the first concrete changes in the status of Libras, reducing its social vulnerability and enhancing its status and general social circulation, only came with the publication of the Law n. 10.436 and Decree 5.626, in the early 21st century. Besides recognizing Libras as the ‘legal means of communication and expression of the deaf’, the Law recognizes Libras as a ‘linguistic system of visual-motor basis, with its own grammatical structure’ (our translation), finally raising Libras to its right position in the Brazilian society.
 
              Various social advances propelled by Law 10.436 and Decree 5.626 should be emphasized. The first Letras-Libras (Libras Studies) undergraduate courses in Brazil were created, in the distance education format, in 2006 and 2008, in response to the demand for Libras teachers and translators/interpreters in the country (Quadros, 2014). The national certificate in Libras proficiency, Prolibras, was created in 2006, to certify Libras teachers and translators/interpreters already working in the field, but yet to get a college degree (Quadros et al., 2009). There was a marked upsurge in scientific publications related to Libras at the graduate level, with a growing number of deaf people entering master and doctoral programs. Finally, Libras was included as a mandatory discipline in several related fields (e.g. audiology and special education), with an increasing number of deaf people passing public exams and becoming permanent teachers in Brazilian public universities. All these changes are beginning to have a profound impact in Brazilian society as a whole, with significant gains for the deaf population and the ensuing promotion of a multilingual and multicultural society (Quadros, Strobel and Masutti, 2014).
 
              Thus, the process of strengthening the position of Libras as part of national language planning is now reaching a critical moment in Brazilian history. The social and academic demand for knowledge about Libras is enormous, even though research on Libras is not yet consolidated. Generally, we find in Brazil the same difficulty that other sign language researches face around the world: there is great variation and lack of consistency in the criteria for recording, documenting, analyzing and presenting sign language data to the academic community (Miller, 2001). Such a situation prevents us from carrying out a rich, empirically solid debate, about different linguistic aspects of Libras, and from applying such knowledge in various applied fields, such as deaf education, the teaching of Libras as first and second languages, Libras translation and interpretation, and literary and artistic production in Libras.
 
              Systematizing the procedures for collecting, documenting, and retrieving sign language data and metadata has become a work of growing importance in several countries in the last decade (e.g. Crasborn, Van Der Kooij & Mesch, 2004; Efthimiou & Fotinea, 2007; Hanke, 2000; Leeson, Saeed & Byrne-Dunne, 2006; Schembri, 2008), and Libras is no exception to this trend. Establishing a comprehensive digital corpus of Libras and the resulting systematization of the process will be crucial for the vitality of Libras in the academic field and in various institutional settings.

             
            
              2 Libras as an ‘endangered language’ and the role of documentation
 
              Language policies include the planning of a corpus, which contributes to the recognition of the language and serves as an instrument for various social uses, including production of grammars and dictionaries (Calvet, 2007; Kaplan & Baldauf, 1997). Kaplan and Baldauf (1997: 82) present some functions of language policies throughout history: language purification; language reform; language spread; language revival; language standardization; lexical modernization; stylistic simplification; language maintenance; terminological unification; interlingual communication; and auxiliary code standardization. The documentation of Libras is directly related to the above-mentioned functions of language spread and language maintenance, with potential impact on its social status and the attitudes of Brazilian people towards sign languages. All these functions will certainly strengthen Libras as the language spreads throughout different sectors of Brazilian public and private spheres, enabling us to respond to the requirement of Decree 5.626 as described above.
 
              Despite this, Libras is still endangered, as Leite and Quadros (2014) argue based on Nonaka’s (2004) discussion of sign languages in Thailand. Nonaka persuasively shows that sign languages of the world, rather than ‘forgotten languages’, are actually ‘forgotten endangered languages’, having been systematically put aside even from the debate on endangered languages. Nonaka points out the causes of this omission by taking the perspective of a historical overview that seems relevant for all sign languages in the world. Until the 1960s, when William Stokoe’s works on ASL were published, sign languages were not even recognized by either the academy or lay society as natural languages. Nonaka refers to this historical situation as one of ‘benign neglect’, maybe to pinpoint the fact that such an omission was a product of naïve ignorance rather than a deliberate denial of these languages, which nevertheless resulted in the obliteration of deaf people’s cultural and linguistic heritage for centuries.
 
              Nonaka works with a typology of sign languages which seems relevant for a discussion of the issue of ‘endangered languages’. National sign languages are those which have some level of recognition for the deaf communities in certain countries and are spread out around the country. Native sign languages are local languages used by small communities which for some reason show a high proportion of deaf population, usually in small towns and villages distant from urban centers.3 Original sign languages are those used by small deaf communities prior to the institution of foreign sign languages in the country.4 Most of the national sign languages around the world today are probably a result of creolization among a foreign sign language, introduced in formal educational settings, with original sign languages which were already part of deaf people’s lives – as we argued to be the case in Brazil as well.
 
              Regarding native and original sign languages, the fact that their users are in small communities living under nation-states which do not fully endorse the heterogeneous background of the population certainly places them in an ‘endangered situation’ similar to that of spoken languages used by minority groups such as immigrants and indigenous populations. However, what about national sign languages? If they are ‘recognized’ by the nation states, can we say they are no longer endangered?
 
              Nonaka’s (2004) account is unclear regarding this. Even though she refers to sign languages as ‘forgotten endangered languages’, she focuses her discussion on both native and original sign languages, stating that the national sign language in Thailand is ‘relatively well documented and does not appear to be endangered’ (Nonaka 2004: 742). Leite and Quadros (2014) argue otherwise, critically linking the notion of ‘forgotten endangered languages’, as proposed by Nonaka (2004), with the notion of ‘endangered languages’, as defined in one central document about the issue, Language Vitality and Endangerment, produced by an UNESCO ad-hoc group of researchers with expertise in endangered languages.5
 
              The UNESCO document elaborates on the issue with the implicit assumption that an endangered language is a language close to extinction, and this is measured according to how much language use decreases, until the point of completely disappearing. The document outlines criteria for considering a language ‘endangered’. These are reduction in the transmission of the language to the following generations, reduction in the number of speakers of the language (both the absolute number of people using the language and its relative proportion to the national population), and reduction in the contexts where the language is used (considering everyday contexts, either more formal or informal, modern media contexts and schooling contexts).6 Even though these criteria seem suitable for consideration of endangered spoken languages generally, as far as national sign languages are concerned, Leite and Quadros (2014) argue, their particular social and historical circumstances demand special consideration.
 
              In the case of national sign languages, ‘endangered’ status is not so much a result of these languages being ‘close to extinction’, but rather because the great majority of their potential users, the deaf population, only have access to this language late in life (Quadros, 1997; Quadros and Cruz, 2011). This late acquisition often involves exposure not to a fully grammaticized, lexically rich language used by the deaf community, but to pidginized versions, in some cases used by hearing speakers using it as a second language. Furthermore, all these inadequate circumstances of acquisition take place in social settings where people hold various stereotypes and preconceptions regarding the linguistic status of sign languages and the social status of deaf people (Quadros and Karnopp, 2004).
 
              In that sense, unless we change the social circumstances for the acquisition of sign languages, by assuring early acquisition of a lexically and grammatically rich language, the primary users of national sign languages will need to reinvent their language from scratch repeatedly, continually recreolizing it and lexically elaborating it, under highly unfavorable social circumstances. For this reason, Leite and Quadros argue that, just as much as native and original sign languages, national sign languages also need to be regarded as ‘endangered’ languages, even though they are ‘far from extinction’ and they are partially documented. Only their status as ‘endangered’ is somehow distinct from that of other sign languages, demanding that we consider other circumstances (such as age of acquisition and level of proficiency of adult models) which are peculiar to the life situation of the deaf people in modern states. If we agree on that, all varieties of sign languages, including national sign languages, can hardly be considered ‘safe’, and the need for comprehensive policies and planning measures are crucial for reversing this situation. The medical view of deafness also contributes to the endangered status of national sign languages, as it is concerned with the ‘cure’ of hearing loss through cochlear implants. When the ‘cure’ becomes the main goal of language policies, Deaf people tend to be prohibited from using their sign language and to focus on spoken language early on in their development (Johnston, 2004; Lane, 1992).
 
              This is the general context for starting a project of documenting Libras, with the advantage that there are already public policies in Brazil to support our endeavor. Apart from Law n. 10.436 and Decree n. 5.626, specifically designed to support Libras, we presently benefit from general policies regarding the need for documenting linguistic diversity in the country. Following Decree n. 7.387, published in 2010, a team of researchers at the Instituto do Patrimônio Histórico e Artístico Nacional, or IPHAN (National Artistic and Cultural Heritage Institute) created the Inventário Nacional da Diversidade Linguística, or INDL (National Inventory of Linguistic Diversity). The aim is to make the general population in Brazil aware of the great linguistic diversity in the country, thus influencing laws, attitudes and implementation procedures regarding these languages. As the INDL document states,
 
              
                INDL is an instrument for the recognition of languages as a cultural heritage by means of identification, documentation, recognition and promotion of languages related to the identity, action and memory of different groups of people which historically contributed to the formation of the Brazilian society. The goal is to map, characterize, evaluate and bring visibility to the various situations regarding linguistic plurality in Brazil, allowing that the more than 200 languages presently spoken in the national territory become the object of heritage policies, contributing to their maintenance and growing importance.7 (our translation)

              
 
              Sign languages from Brazil figure as some of these languages, thus situating the documentation of Libras and other Brazilian native (local) sign languages in the context of being part of a larger governmental policy promoting linguistic diversity, strengthening our endeavor considerably. It was in this context that the National Inventory of Libras was proposed and is being currently developed. In partnership with Instituto de Políticas Linguísticas, or IPOL (Institute for Language Policies), the inventory aims to carry out a demographic census of the deaf population, with an emphasis on Libras sociolinguistic conditions of use, and a comprehensive Libras corpus based on vernacular and academic use (drawing on the Libras Studies course). With this, we will be able to systematize the procedures for recording, documenting, and retrieving Libras data and metadata. Presently, this project has the following branches:
 
              
                  
                      	(a) 
                      	Inventory of Libras in Santa Catarina state:8 this project is making a Libras corpus along with its related metadata in the metropolitan region of Florianopolis, in the south of Brazil. The documentation procedures elaborated, implemented and tested in this project will serve as the basis for the national inventory; 
 
                      	(b) 
                      	Corpus of Academic Libras: this project involves the creation of procedures to build an academic corpus of Libras, starting from the materials available in the online platform of the Libras Studies distance learning courses in 2006 and 2008, which recorded Libras usage by deaf people from more than 15 Brazilian states; 
 
                      	(c) 
                      	Anthology of Libras poetry: this project aims at establishing a corpus of Libras poetry from deaf artists all over Brazil;9 
 
                      	(d) 
                      	Technical terminology in Libras and Portuguese: this project involves collecting and systematizing Libras glossaries from different specialized fields, and the creation of an online platform for feeding it and updating it (Stumpf, Oliveira and Miranda, 2014). 
 
                

              
 
              In the following section, we review in more detail the development of the Inventory of Libras in Santa Catarina state, since it will constitute the basis for the national inventory of Libras.

             
            
              3 Inventory of Libras in the Santa Catarina state
 
              
                3.1 The project
 
                The Inventory of Libras is being developed by a team of researchers at the Federal University of Santa Catarina. The project focuses on building a corpus of Libras data and metadata in the metropolitan region of Florianopolis, the capital of Santa Catarina state. The idea is to make it a pilot study for the National Inventory of Libras, establishing procedures for collecting, documenting, transcribing, and retrieving sign language data and metadata. The procedures developed have already been used in a few states and we expect they will be replicated in many different Brazilian states.
 
                More explicitly, the inventory aims to create the following practical products:
 
                
                    
                        	(a) 
                        	a comprehensive corpus of Libras in the metropolitan region of Florianopolis, involving video recordings of both elicited and spontaneous Libras usage, which can be used in future research and/or for practical applications, such as creating instructional materials for deaf education, greatly improving the accessibility and visibility of Libras in both academic and non-academic contexts; 
 
                        	(b) 
                        	a document of guidelines for the documentation of Libras data and metadata, which can be replicated – or adapted – by other researchers in other parts of the country, leading to consistent Libras documentation and to setting national linguistic research on Libras on a more solid empirical basis; 
 
                        	(c) 
                        	an online site for retrieving data and metadata from the corpus, already designed to accommodate data to be collected from other Brazilian states, which will facilitate both augmenting the corpus and retrieving it. 
 
                  

                

               
              
                3.2 Participants
 
                The data collected for the Inventory of Libras in Santa Catarina involves language use in different contexts by 36 deaf participants – divided into three groups, according to age and gender, and into dyads, for the interviews. The selection process of these deaf participants was conducted by two deaf persons, Deonísio Schmitt and Juliana Tasca Lohn, both teachers at the Federal University of Santa Catarina. Schmitt and Lohn first made a list of all potential participants, according to the group profiles mentioned above. They started at a school where there are a large number of deaf students. They then visited local friends, deaf clubs and other places in town where different sectors of the deaf community usually gather. These two deaf researchers fit the criteria for carrying out the selection process. They are deaf people who either were born or grew up in Florianopolis metropolitan region and have lived permanently here for a minimum of 10 years. They are enthusiastic and talkative, have an academic background both at undergraduate and graduate levels. They know how to use the technical apparatus involved in the project and they have easy daily access to computers and the internet.
 
                The 36 participants selected by the two researchers had to meet the following criteria:
 
                
                    
                        	(a) 
                        	Either being born in the state where they live, or residing there for at least 10 years; 
 
                        	(b) 
                        	Having acquired Libras at an early age (no later than seven years old), or at least seven years before the project started, or being widely regarded by the deaf community as proficient signers; 
 
                        	(c) 
                        	Dyads had to involve persons with intimate relationships, either friends of relatives, preferably of the same gender and age. The 18 dyads to be interviewed had a variety of profiles, belonging to: i) three different generations (young, up to 29 years old; middle age, between 30 and 49 years old; and old age, from 50 years onwards); ii) male or female; and iii) different schooling backgrounds (elementary school, high school and college level). 
 
                  

                

               
              
                3.3 Instruments for data collection
 
                Data collection used interviews involving deaf dyads. Each dyad interacted in Libras for approximately 3 hours, performing activities proposed by the deaf researchers. These activities were previously prepared and presented on an individual computer for each participant. Depending on the activity, only one participant would watch the task or both of them would watch simultaneously. The interviews involved the following procedures:
 
                
                    
                        	(a) 
                        	Presentation of the authorization form to the interviewees both in written Portuguese and Libras recorded on video;10 
 
                        	(b) 
                        	Ice-breaking activity followed by a life interview (20 to 30 minutes with each participant), adopting a semi-structured approach, with the researcher eliciting personal stories involving topics such as how they got their name-sign, how they acquired Libras, how they participate in the life of the local deaf community, their attitudes towards Libras and Portuguese, the most significant events in their lives, and their personal and professional aspirations; 
 
                        	(c) 
                        	Narrative elicitation (20 to 30 minutes with each participant) in which participants were asked to retell two narratives, Frog, where are you and Peteco, a roupa que eu quero, presented in the form of sequential images. Other stories in video format were also used: the Pear Story, a Charles Chaplin video, a Mr. Bean video, and a Tom & Jerry video, this last one being part of the instruments developed by Quadros and Cruz (2011), already systematized for evaluation of several linguistic indicators. All five narratives were distributed among the participants, in such a way that one of them watched the story to retell it to the other. 
 
                  

                
 
                
                  [image: ]
                    Figure 1: Two of the narratives elicited from the deaf dyads.

                 
                
                    
                        	(d) 
                        	Conversations between the two participants (20 to 30 minutes), with predefined topics such as ‘deaf clubs’; 
 
                        	(e) 
                        	Free conversation (10 minutes), when the dyad was left alone in the studio to chat about a topic of their own interest or some everyday topic suggested by the researcher, if necessary; 
 
                        	(f) 
                        	Eliciting lexicon (20 to 30 minutes), when participants watched and named a list of images organized according to semantic fields. 
 
                  

                
 
                
                  [image: ]
                    Figure 2: Instruments for eliciting colors and food lexicon.

                 
                The interviews were conducted so as to assure the recording of verbal cultural expressions, a sample of words and grammatical elements, specific lexicon related to local culture, borrowings, different types of sentences, dialectal varieties, and other elements which could reveal the peculiarities of the Libras variety used in that region.

               
              
                3.4 Structure for data collection
 
                To film the participants, a studio was set up at the Federal University of Santa Catarina. The recording team involved the two deaf researchers and a technician, Roberto Dutra Vargas. While the two deaf researchers were responsible for conducting all procedures during the interview, the technician was responsible for preparing the studio before the interview, for technical supervision during the interview and the subsequent archiving of the videos.
 
                The studio had 4 cameras in order to film the participants from different angles, an arrangement necessary for any minute analysis of both manual and non-manual articulators, particularly in conversations (Leite, 2008; Leite and McCleary, 2013). Each participant had a personal laptop computer, on which they watched the stimuli, and the two assistant researchers had two other laptops from which they manipulated the stimuli for the participants and recorded any information considered relevant. The studio walls and floor were painted in different shades of blue. The chairs were stable, having no wheels, so that participants would remain in place during the recording.
 
                The cameras were positioned according to spatial configurations previously tested and validated.
 
                
                  [image: ]
                    Figure 3: Configuration of cameras in the studio.

                 
                An example of the resulting shots can be seen in Figure 4. These four cameras assured clear recordings of signs, facial expression and body movements in space, given that all these articulators and their use of space perform various grammatical functions in Libras and other sign languages (Quadros and Karnopp, 2004; Liddell, 2003). Thus, this camera configuration is essential for complete transcription and analysis.
 
                
                  [image: ]
                    Figure 4: Resulting images from the four cameras.

                
               
              
                3.5 Data transcription
 
                Data transcription is done using ELAN, software specifically designed for the transcription of video-based (or audio-based) recordings of language use.11 This software allows observation, annotation, editing and analysis of language use, aligning transcriptions with videos and up to four videos can be simultaneously viewed by researchers. The transcriptions can be divided across any number of tiers, and conventions are discussed and defined by the research team, with an aim to produce guidelines for transcribing Libras by the end of the project.
 
                
                  [image: ]
                    Figure 5: ELAN screenshot showing simultaneous views of four cameras.

                 
                At the present stage of transcription, we have the following tiers:
 
                 
                  	–
                    1Sinais D

 
                  	–
                    1Sinais E

 
                  	–
                    1Comentários transcritor

 
                  	–
                    1Tradução PB

 
                  	–
                    1Comentários tradutor

 
                  	–
                    2Sinais D

 
                  	–
                    2Sinais E

 
                  	–
                    2Comentários transcritor

 
                  	–
                    2Tradução PB

 
                  	–
                    2Comentários tradutor

 
                
 
                The numbers ‘1’ and ‘2’ identify each of the participants, since all data collection involves dyads. ‘Sinais D’ and ‘Sinais E’ indicate the manual signs produced with right hand (D) and left hand (E), respectively. Each sign is transcribed individually, from the time the hands begin the preparation of the sign until they move to the preparation of the next sign – or when they move to the resting position. The whole discourse is translated into Portuguese. ‘Comentários’ is a tier for including any observation that transcribers (‘transcritor’) and translators (‘tradutor’) consider relevant.
 
                The transcription process demands a huge investment of time and commitment, particularly in sign language research, which does not have a fully developed and widespread writing system adapted to a regular computer keyboard. A general estimate of the ratio of ‘transcription time to video time’ reported in other sign language research is 1 hour of transcription for every 1 minute of recording.12 For this reason, considering the time and funding limitations of the project, we began transcribing only part of the data, around 10 to 12 hours, focusing on developing criteria and conventions for the transcription based on samples of the corpus thus collected.13
 
                All transcriptions need to go through a validation process. In order to do this, a member of the project with greater experience in transcription works on a second version of samples of the data. This process will be carried out periodically to evaluate the consistency and adequacy of the transcriptions – especially when signers from other states are involved in the project – and to make the necessary adjustments. Additionally, we have one researcher focused on reviewing the original transcriptions and assuring their consistency regarding the criteria set by the team. All transcription conventions are openly available for outside sign language researchers at the project website.

               
              
                3.6 The Signs’ ID
 
                In previous research on language acquisition conducted by the Núcleo de Aquisição de Línguas de Sinais, or NALS (Sign Language Acquisition Center), we created an instrument to record a repertoire of signs using Portuguese glosses, the Identificador de Sinais (Signs’ ID) (Quadros, Lillo-Martin and Chen Pichler, 2011; 2014) as proposed by Johnston (2010).14 As sign language research in Brazil adopts Signs’ ID as a reference for glossing manual signs, we begin to have a more consistent, standardized, efficient corpus of transcriptions, contributing significantly to our ability to compare data collected by different researchers and different institutions. This is an especially important procedure, for example, when making vocabulary and grammatical analyses using ELAN transcriptions, because whenever sign glosses are not attributed in a consistent way across different research, the search tool in ELAN will not be able to reveal consistent patterns in the sign stream. The Signs’ ID is open and free to be accessed by any person interested in checking the glosses at the database, and it also feeds the database with new glosses.
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                    Figure 6: Signs’ ID webpage.

                 
                In the Inventory of Libras project, therefore, the transcription process of manual signs is based on Signs’ ID, and feeds its database on a daily basis. Presently, the database contains around 3000 signs, most of which were recorded during the sign language acquisition project. So now, all transcribers refer to the Signs’ ID database when choosing any gloss for the manual signs. The system allows for searches by hand configuration, sign location, Portuguese glosses or possible translations of the sign, giving a list of possible signs as a result. While doing their individual transcriptions, the team meets regularly to discuss glosses for signs not yet documented, and the new signs are then incorporated in the database.
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                    Figure 7: Signs’ ID search tool.

                 
                The Signs’ ID is a powerful tool to make cross-linguistic research in sign language not only feasible, but rigorous, because the practice of glossing signs is still mostly done as an ad-hoc decision in sign language research, hindering comparison of data. Understanding that glosses do not represent – or represent only poorly and indirectly – the sign’s meaning, and consequently standardizing glossing practices is a crucial step in the process of identifying systematic patterns in a sign language’s lexicon and grammar (Quadros and Pizzio, 2007; McCleary and Viotti, 2007; McCleary, Viotti and Leite, 2010; Chen Pichler, Hochgesang, Lillo-Martin and Quadros, 2010).

               
              
                3.7 Data and metadata documentation
 
                All data collected in this project are stored in at least three different locations: one on a server specifically reserved for the Libras corpus; one on an external hard drive, kept by the coordinator of the project; and one on a hard drive located at the research center of the Inventory of Libras project.15
 
                The data is organized in google drive spreadsheets for participant groups and dyads.
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                    Figure 8: Group spreadsheet associated with dyads 1 to 6.

                 
                After accessing a dyad, we have access to all the videos associated with it from a hyperlink leading us to a second level.
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                    Figure 9: Dyad spreadsheet with associated transcription and video files.

                 
                The complete list involves all video shots (cameras 1, 2, 3 and 4) for each activity conducted during the interview. We decided to name the videos according to ‘city_group_dyad_activity_camera’, as follows:
 
                 
                  	–
                    FLN_G1_D1_1entrevista_VIDEO1

 
                  	–
                    FLN_G1_D1_1entrevista_VIDEO2

 
                  	–
                    FLN_G1_D1_1entrevista_VIDEO3

 
                  	–
                    FLN_G1_D1_1entrevista_VIDEO4

 
                
 
                Furthermore, when there is some topic relevant for the activity, the topic is specified after the activity, as follows:
 
                 
                  	–
                    FLN_G1_D1_1Conversação_AssociaçãoSurdos_Vídeo1

 
                  	–
                    FLN_G1_D1_1Conversação_Copa2014_Vídeo1

 
                
 
                The first four items are the names for files from Florianópolis (FLN), from Groupṣ1 (‘G1’), Dyad 1 (‘D1’), involving the first interview with one of the participants (‘1entrevista’), and a separate file for each camera shot (‘VIDEO1’, ‘VIDEO2’, ‘VIDEO3’, ‘VIDEO4’). The last two items involve the topics (‘AssociacãoSurdos’, ‘Copa2014’) and the activity (‘Conversação’). Finally, all files are associated with videos in .mp4 format and with ELAN transcription files (.eaf), and each activity is associated with four video files and one .eaf file.
 
                All files from cameras 1, 2, 3 and 4 are synchronized with Adobe Premiere Pro CC and Adobe Media Encoder CS5. In order to simplify the process of synchronization, when the recording session begins, the researcher claps before each activity begins. Once the videos are loaded into the software, a visual image of the acoustic waves allows the researcher – even a deaf one – to identify the exact point where all the camera shots must begin.
 
                
                  [image: ]
                    Figure 10: Software used for editing and synchronizing videos.

                 
                The present methodology was thus established carefully, particularly considering our goal of using it as a model for corpus building throughout the country and making all the data consistent. Since the beginning of the project, there have been many improvements in different aspects of the methodology. We had to come up with many new solutions for instruments and procedures along the process, and the project up to now has been characterized as a pilot study. We are now satisfied with the consistency and versatility of the data organization and the developments in the transcription conventions. Deaf researchers are working on all levels of the research, assuring their perspectives are well represented in the research. This continuous process of self-evaluation is key to any innovative research, and the Inventory of Libras is seeking to implement it thoroughly.

              
             
            
              4 Concluding Remarks
 
              Based on the methodological procedures developed and standardized in the Inventory of Libras in Santa Catarina, a new project with national scope is beginning to take shape in Brazil. Thus, the national project can test and help to improve the different methodological aspects of the local project: data collection and recording, data and metadata documentation, video transcription, corpus publishing and retrieving. The more consistent the procedures for building the corpus across states, the greater the potential for comparing different varieties of Libras around the country, especially considering the size of Brazil.16
 
              The National Inventory of Libras crosses over other frontiers, some related to other types of corpora, some related to the collection of sociolinguistic and demographic information related to the Brazilian deaf population. With funding from the Instituto do Patrimônio Histórico e Artístico Nacional, IPHAN, a comprehensive survey of social use and circulation of Libras in Santa Catarina, along with a partial survey in seven other Brazilian states began in 2015. This project will contribute to the Libras corpora by collecting examples of academic signing from students as well as general academic materials from the 2006–2008 Libras Studies distance education course. This Academic Libras corpus has great significance in Brazil, since the course was a milestone in the history of the Brazilian deaf population, marking their first large-scale access to higher education. Furthermore, being a distance learning course, the platform still contains an archive of videos in Libras from 15 Brazilian states, documenting the emergence of technical terminology in Libras related to fields such as linguistics, translation/interpretation, and education.
 
              The specific documentation of this technical corpus of Libras is also under development by researchers working on an online platform for registering and retrieving specialized Libras glossaries from all academic fields (see Stumpf, Oliveira and Dutra, this volume). The glossary project will be particularly relevant for basic education, since we have many local initiatives for creating glossaries in deaf bilingual education but no consistent methods of documentation nor widespread sharing of the results. Finally, building an Anthology of Libras Poetry extends the Libras corpus to the literary domain, contributing to an ever-increasing diversity of Libras registers that will greatly advance scientific research on Libras in the future.17
 
              Finally, a crucial part of this research on Libras involves making this great body of knowledge easily accessible to the Brazilian population. In order to do that, the Federal University of Santa Catarina is working on the Libras Portal,18 a platform which aims to gather all relevant information about Libras, including the national inventory, the glossary, the academic and vernacular corpora, and many other projects being developed in the university. We regard the dissemination of academic research to the general population to be a fundamental strategy of language planning, contributing to spreading Libras across the country, giving it visibility and increasing its status, as well as providing a database that may have different theoretical and practical applications in Brazilian society. Consequently, we are sure, the traditional negative attitudes of the hearing population towards the deaf community and their language will gradually shift to an appropriate, positive attitude, one which respects and recognizes the various gains of being deaf and of communicating through sign languages.
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            Notes

            1
              Historically, there have been numerous ways of referring to the language of the Brazilian deaf people, as we will discuss later on. In this chapter, we opt for the terminology that was officially recognized in the Brazilian Law, particularly Law n. 10.436.

            
            2
              In Portuguese, unlike English, there is not a single term ‘language’ referring both to human languages and other kinds of human and nonhuman communication. Portuguese has the word ‘língua’, meaning ‘human languages’ specifically, and the general term ‘linguagem’, referring to all forms of communication. The point of this discussion is that the sign language of the deaf in Brazil was – and still is, to quite an extent – always referred to as ‘linguagem’, obscuring its status as a full-fledged human language.

            
            3
              In this category, one documented case is the sign language used by the Al-Sayyid Bedouin people, from the Negev region, in Israel (Kisch, 2000; Meir, Padden, Aranoff and Sandler, 2008).

            
            4
              In this category, the most remarkable documented case is the Nicaraguan sign language (Coppola and Newport, 2005).

            
            5
              The document is available online at http://www.unesco.org/culture/ich/doc/src/00120-EN.pdf (accessed on May, 23rd, 2015).

            
            6
              The document also discusses the factors of existing public policies regarding the language and the social attitudes towards the language by the general population and by the community of speakers, which are certainly relevant to any kind of endangered language.

            
            7
              The document can be retrieved at IPHAN website at http://portal.iphan.gov.br/ (accessed March 20, 2015).

            
            8
              This project is being funded by the Conselho Nacional de Desenvolvimento Científico e Tecnológico, or CNPq, process n. 471355/2013–5 e 303725/2013–3.

            
            9
              This project constitutes the doctoral research of Fernanda de Araújo Machado.

            
            10
              The Libras version of the form may be accessed at: https://www.youtube.com/watch?v=7WZpsP-znbk.

            
            11
              The program may be downloaded free from: http://tla.mpi.nl/tools/tla-tools/elan/.

            
            12
              http://www.sign-lang.uni-hamburg.de/intersign/workshop4/baker/baker.html. Accessed: 30-06-2012.

            
            13
              We currently have 4 undergraduate students working on the transcriptions, two sponsored by the funding agency, CNPq (Marcos Marquioto and Bianca Gomes) and two volunteers (Edinata Camargo and Harrison Adams).

            
            14
              The Libras Signs’ ID is incorporated to the Libras SignBank at http://signbank.libras.ufsc.br/

            
            15
              In 2013, the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, or CAPES, a national funding agency, provided support for the documentation of the Libras Studies distance learning courses of 2006 and 2008. In that year, we began systematizing the methodology for data documentation which inspired the current project of the Inventory of Libras. Presently, the organization of data and metadata in our project is being carried out by Roberto Dutra Vargas, a technician, and Miriam Royer, an undergraduate student, both with support from CNPq.

            
            16
              Indeed, the application of our methodology for the building of varieties of Libras corpora is already starting in three other places: first, the metropolitan region of Maceió, capital of Alagoas state, at Federal University of Alagoas, under the coordination of prof. Jair Silva and funding from CNPq; second, in Distrito Federal, capital of Brasilia state, specifically focused at the Taguatinga Bilingual (Libras/Portuguese) Public School, coordinated by prof. Messias Ramos Costa from University of Brasilia, and with support from prof. Sandra Patrícia de Faria do Nascimento, from Secretaria da Educação, and funding from the Secretaria de Cultura do Distrito Federal; and, third, in the metropolitan region of Belém, capital of Pará state, under the coordination of Pâmela Matos e José Anchieta from the State University of Pará.

            
            17
              It is worth pointing out how easy it is to forget in this discussion that Libras has to be documented and promoted in Brazil if we want the whole of the deaf population to be equally attended to. Up to now, systematic investigation and documentation of native sign languages in Brazil has been underdeveloped, and the little research on the issue reveals that even Libras can be a threat to these native sign languages – such as the case of Cena, a sign language from a small city named Jaicós, in the remote interior of Piauí (Pereira, 2013).

            
            18
              The portal can be accessed at: https://libras.ufsc.br/
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            Abstract
 
            This chapter looks at the history of Brazilian Sign Language (Libras) from the 18th century to the present. There are few historical records of Libras or studies of its origins, because it exists in the visual-spatial modality and the technology for capturing this was not available until relatively recently. The justifications for the research are that: a) little is known about the historical development of Libras; b) deaf Brazilians are very interested in knowing more about the origins of their language; and c) Libras has become an educational subject and is recognized as the language of instruction by law (10.436/2002, regulated by decree 5626/2005). The analysis here relies on four sources, three of which are dictionaries of Libras. The chapter compares historical sources with newer data and examines the development of Libras from the input language, French Sign Language. The theoretical basis for the analysis derives from Battison (1978), Karnopp (1995) and Supalla (2006).
 
          
 
          
            Resumo
 
            Este capítulo apresenta fragmentos da história do desenvolvimento da língua brasileira de sinais (Libras) entre os séculos 18 e 21. Considerando a modalidade visual-espacial, dispomos de poucos registros desta língua. Apesar dessa dificuldade, estudar as origens da Libras foi bastante desafiador e interessante. A Libras conta com o reconhecimento legal a partir de 2002 por meio da Lei 10.436, regulamentada pelo Decreto 5.626/2005, passando a ser ensinada nas escolas. O estudo de suas origens tomou dicionários que foram publicados ao longo dos anos. A partir das análises, observou-se uma influência significativa da Língua de Sinais Francesa (LSF). A base teórica da análise das entradas lexicais dos dicionários analisados envolveu Battison (1978), Karnopp (1995) e Supalla (2006). Os resultados apontam para mudanças diacrônicas dos sinais no nível fonético-fonológico de sinais advindos da LSF.
 
            
              1 Introduction
 
              The aim of this research1 is to investigate changes in Brazilian Sign Language (Libras) signs on a phonetic-phonological level by comparing the first sign dictionary of Flausino da Gama (1875) to current dictionaries, with theoretical guidance from Battison (1978), Karnopp (1995), and Supalla (2006). Additionally, this study hopes to encourage future research into the phonetic-phonological history of Libras by both undergraduate students majoring in Letras Libras, the study of Libras by future Libras teachers, and postgraduate students and researchers of linguistics and sociolinguistics
 
              This work also fills a notable gap in the literature, as the historical development of Libras has thus far remained relatively unexplored in Brazil, despite Libras’s status as a subject taught in schools, the Brazilian Deaf community’s keenness to learn to learn about the origin of their language, its recognition as a language of instruction by Law 10.436 in 2002, and its regulation by Decree 5.626 in 2005. Libras’s morphosyntactic and lexical constitution, diachronic changes and phonetic-phonological characteristics have been very rarely studied. The present research endeavours to highlight phonetic-phonological features that characterize the changes in Libras signs over time. Additionally, this study examines LSF forms recorded in the 1875 dictionary Dictionnaire de Signes Françaises, and comments on the influences of one language over another, specifically the perspective of linguistic loans from LSF on Libras.
 
              Firstly, a document analysis (Iconograqphy dos Signaes, Linguagem das Mãos and Diconário Enciclopédico Ilustrado Trilíngue da Língua de Sinais Brasileira) was carried out at the Brazilian National Institute of Deaf Education, or INES (see footnote 1) in Rio de Janeiro, the country’s first school for the deaf, in which Libras is both the language of instruction and a taught course. Libras dictionaries from 1875, 1974 and 2002 were then utilized for phonetic-phonological comparisons. The rest of the analysis was conducted according to theories proposed by Battison, Karnopp and Supalla. The specific objectives were to investigate (i) the role of Libras dictionaries as materials to support lessons in linguistics, sociolinguistics, phonetics and phonology, as well as the comparative study of regional sign production, especially with respect to diachronic changes; and (ii) the possible insertion of location and movement through space and their juxtaposition (Supalla, 2006) into linguistic knowledge concerning Libras.
 
              Initially, the methodological approach for this project included gathering data from a variety of sources, including books, journals, dictionaries, and educational instruction manuals held in the INES library. While these are illuminating and reliable resources, they contain little information on sign variation, which creates a stark contrast with what is available to spoken language linguists. Although deaf people have developed their own communication systems over millennia, written records of this are sporadic at best, due to the challenging nature of documenting visual-gestural forms through words and pictures in the days before fast and reliable video recording, which has only recently become available. Considering this challenge, the approach here included two stages:
 
              
                  
                      	(a) 
                      	Categorisation of documents that record practices related to the interface of visual pedagogy and deaf education, as well as cataloguing, classifying 
 
                      	 
                      	and analysing signs. This whole stage is roughly equivalent to the process of photographic archiving. 
 
                      	(b) 
                      	Content analysis and theoretical studies, with documented signs and their history referred to by title or author’s name. One can also search for key signs or any other sign that appears in the description of the document. (This analysis does not distinguish between dictionaries and instructional books, or between records of Libras and their explanatory and historic origin; such distinctions are unnecessary as many of the documents analyzed had multiple functions, making such categories not mutually exclusive.) 
 
                

              
 
              In the following sections, the comparative analysis of data from the years 1857 (the oldest LSF dictionary, by Pelissier),2 1875, 1969 and 2002 is presented for an initial understanding of the phonetics/phonology of Libras. Then, signs that are present in at least two of the three dictionaries from 1875, 1969 and 2002 are compared. Due to the absence of the Pelissier dictionary in Brazil, it is not included in this second phase.
 
              This procedure facilitated the theoretically based mapping and analysis of phonetic-phonological variation. Also, this study’s setting at INES, Brazil’s leading Deaf institution, allowed for the establishment of a uniquely deaf perspective on Libras development.

             
            
              2 Documentary Review
 
              
                2.1 The history of Libras
 
                In this document analysis that includes the history of Libras, it is helpful to briefly relate the journey of LSF to Brazil. This trip began in 1855 when Edward Huet,3 a French deaf professor and former director of the Bourges Institute (Bourges, city of France), was presented to the Brazilian Emperor Dom Pedro II and his court in Rio de Janeiro by the Minister of Public Instruction, Drouyn of Louys, and France’s Ambassador, Monsieur Saint George. Pedro II gave Huet full honours, including salary and accommodation, and called for the creation of a school for ‘Deaf Mutes’,4 Vassinon School, following the global rise of schools and other institutions for disabled people.5 This process mirrored the education of the blind. Patrick Alvares de Azevedo, a blind Brazilian, was educated in Paris and, upon returning to Rio de Janeiro in 1851, thought of establishing an institute for the blind. This was achieved in 1854, with the foundation of Benjamin Constant Institute for the blind.
 
                It is thought that Pedro II’s daughter, Princess Isabel, had a deaf child and a “hearing impaired” husband, Conde d’Eu.6 Beyond these personal motivations for an institution for the deaf, Dom Pedro II’s selection of a specifically French deaf educator reflects Brazil’s historical admiration of French culture, the roots of which stem from the presence of French writers, artists, and scientists throughout Brazil’s colonial period from 1503–1822, despite being a Portuguese colony. In any case, the interest and influence of Pedro II in opening a school for the Deaf is well documented.
 
                Early records of Brazilian deaf education note that the first two deaf pupils at the Vassinon School were a 10-year-old boy and a 12-year-old girl, thought to be from the middle class. Later, with the commitment of the Marques of Abrantes and Dr Pacheco da Silva, Rector of the Imperial School, “the number of students increased to six, two pensioners and four fellows, two funded privately by his Majesty (Pedro II) and the other two by the Monastery of St Benedict and Carmo”.7 All six were probably from families with limited means, maintained only by private sponsors and churches. It is therefore clear that the presence of the deaf in Rio de Janeiro extends at least as far back as Brazil’s imperial era.
 
                Historian Fulano Bacellar (1926, p. 83) notes that the earliest evidence of Libras dates from around 1856, about the time of the establishment of Vassinon. Libras is said to have been established on 1st January 1856, as that was when the teaching programme began at Vassinon School, with the two above mentioned pupils. The Marques of Abrantes was responsible for monitoring the work of Professor Huet. On April 6th of that same year, he reported the school’s successful performance to Dom Pedro II and began forming a commission to promote the establishment of a full-fledged Institute for the Education of the Deaf, eventually founded in 1855 in Rio de Janeiro as the “Imperial Institute of Deaf-Dumb”, with financial support from the emperor and under Huet’s direction.
 
                Considering the fundamental and founding role of French pedagogic materials in such deaf schools, it can be comfortably asserted that the basis for Libras was LSF. We cannot say what existed before that in terms of signing within the Brazilian territory, due to a dearth of documentation. But the influence of LSF is confirmed by textbooks published in Brazil, according to research by Bacellar in his book The Deaf Mute in Brazil (1926). These textbooks include:
 
                 
                  	–
                    Méthode pour enseigner aux sourds Mutes la langue française, by J. J. Valade Gabel, translated into Portuguese by Dr. Tobias Leite;

 
                  	–
                    Méthode d´enseigner aux sourds Mutes, by S. Gabriel Friars, translated into Portuguese by Dr Menezes Vieira;

 
                  	–
                    A palavra e a linguagem, by Dr Menezes Vieira;

 
                  	–
                    Metrologia, by Dr Leite Sobrinho;

 
                  	–
                    Iconographia dos signaes dos surdos mudos, by the deaf lexicographer Flausino José da Gama;

 
                  	–
                    Lições de geographia do Brasil, by Dr Tobias Leite, 1873

 
                  	–
                    Surdos mudos capazes de articular, etc, by Professor Moura e Silva, 1896.

 
                
 
                The early methodologies and grammars represented a model or standard form of LSF that would guide the evolution of signing previously existent among deaf Brazilians, which was perhaps a proto-language or pidgin of some sort, consisting heavily of gesture and iconicity. This status of LSF as an early model for Libras is reflected in the relationship between LSF and the first Libras dictionary. The Iconographie des Signes, a LSF dictionary by Pelissier8 (1856), served not only as inspiration for the Iconographia dos Signaes dos Surdos Mudos by the deaf lexicographer Flausino José da Gama (1875); in fact, the latter is a direct copy of the former, as the illustrations were copied one by one, with the original French identifying each sign translated to Portuguese. Indeed, though it is almost certain that deaf people were present in Brazil before the establishment of the Vassinon School, Libras has been defined primarily within the context of education, with considerable influence from LSF, particularly in its early years.

               
              
                2.2 Operation of the Imperial Institute
 
                In accordance with the positivist paradigm of the day, stressing order and progress, deaf education aimed to tame the supposedly ‘uncivilized’ deaf people. In particular, Huet’s report to the members of the Commission Board gives a glimpse of this conception: “‘Deaf Mutes’ are considered isolated from communication with their peers, and they find themselves obliged to build their language randomly, word by word, and the meaning and significance of the idea for each word; this is a great deal of work that, to have a satisfactory result, requires non-stop teaching”. In the preface to Iconographia de Signaes dos Surdos-mudos, Tobias Leite, second director of the Imperial School for Deaf-Mutes, wrote: “Parents, schoolteachers, and all those that take an interest in these unfortunates, will be able to understand them and make them understand, and show how much an educated and polite Deaf Mute can be appreciated.” The goal of the Institute was to bring together and provide education to the nation’s young deaf citizens, most of whom happened to be from underprivileged families. In doing so, the institute provided for a space around which the Brazilian deaf identity and community, including Libras, would come to center.

               
              
                2.3 Previous studies on sign language linguistics and Libras
 
                Research on sign languages has evolved over the last 30 years, starting in the early 1960s when the Scottish linguist William Stokoe, a professor at Gallaudet University, a historically deaf institution in Washington DC, described American Sign Language (ASL). It was the beginning of a social and linguistic revolution, in which studies of sign languages (both analytical and comparative), education (bilingual and inclusive), and social interaction, have been carried out in a number of countries worldwide. Stokoe’s work was followed by that of Battison (1974 and 1978), Friedman (1977), Siple (1975 and 1978), Klima and Bellugi (1979), and Baker (1983) in the USA. In Brazil, studies on Libras were published by Ferreira Brito and Langevin (1995), Karnopp (1995), and Quadros and Karnopp (2004), not to mention the dictionaries that underpinned this research (e.g. Oates 1969; Capovilla et al. 2002). These comparative and theoretical investigations show that sign languages are natural languages which can be native (in the case of those with deaf parents) or acquired (in the case of deaf people who learn it through contact with other signers later in life, e.g. at deaf associations). Sign languages are now considered by linguists to be legitimate languages, not some kind of deficiency, as held by clinical-therapeutic perspectives or ‘corrective’ pedagogy.
 
                Deaf people’s eyes and hands are their main tools of perception and communication, i.e. their primary means of receiving and transmitting information, so signs are utilized in accordance with visual ability and understanding, and can perform all necessary linguistic functions (e.g. grammatical, lexical, morphological). Thus, signed language, like spoken language, also has a phonological level consisting of contrastive values. In the composition of signs, various parameters are combined to give meaning.
 
                Just as individual phonemes in spoken languages express little or no meaning, so it is with the parameters of sign languages: for example, a handshape on its own signifies very little, and must be combined with a particular location (abbreviated as ‘L’) and movement (‘M’). A parameter within a sign has a value in the linguistic system and is capable of semantic differentiation; hence, if we change a parameter, there will be a change of meaning. As in spoken language studies, this linguistic value is called a phoneme.9 Based on this principle, signs can be both grouped into minimal pairs and reflective of the notion of “dual structure: units with meaning (morphemes) and units with no meaning (phonemes), no matter whether the articulation is by hand or voice, which shows the universality of phonological structure in human language” (Karnopp, 1995 in Quadros and Karnopp, 2004).
 
                Handshape, as a minimum unit, joins with another such unit to constitute a sign. To highlight their distinct traits, Klima and Bellugi describe 46 individual handshapes. In Brazil, these 46 were also used by Ferreira Brito (1990), who includes 61 handshapes in all, accounting for regional variants (Pimenta, 2002;10 Dictionary of INES,11 2004). Klima and Bellugi (1979, cited in Karnopp, 1995) state that “the handshapes differ in the extent (place and number of fingers extended), contraction (closed or compact hands) and contact and/or divergence of the fingers”, while Ferreira Brito (1990, cited in Karnopp, 1995) considers that there are 12 parameters involved in handshape analysis, categorized into three groups:
 
                
                    
                        	(a) 
                        	Basic distinctive characteristics: [+ compact] = contraction, no finger extended, no visible palm [+ open] = extension, most fingers extended [-compact] and [-open] = contraction and intermediate extension 
 
                        	(b) 
                        	Distinguishing features according to the number and extension of the fingers: [+ ulnar] = pinky finger extended [+ full] = four fingers extended [+concave] = curved fingers, neither extended nor closed [+ dual] = only two extended fingers, the index and middle [+ indicator] = index finger extended [+ radial] = thumb extended 
 
                        	(c) 
                        	Distinctive features according to the contact or divergence of the fingers: [+ touch] = the tip of a finger in contact with the thumb [+separate] = two or more separated fingers [+ cross] = two crossed fingers [+folded] = folding without closing the hand 
 
                  

                
 
                To understand the distinctive features of each lexical sign, further “simultaneous basic elements” need to be considered (Karnopp, 1995), including the parameters of movement and location. So it is not only static handshapes that may be present in the articulation of a sign; the handshape can be changed or modified, especially through movement, according to the categories proposed by Friedman (1977), Supalla and Newport (1978), and Klima and Bellugi (1979), which include movement types, directionality, manner and frequency (cited in Karnopp, 1995). Ferreira Brito and Langevin (1990) classify movements according to speed, reduplication, symmetry and repetition (cited in Karnopp, 1995).
 
                The following sections focus on the description and the analysis of Libras’s diachronic changes from 1857 to the present, highlighting its gradual diversion from LSF. Some of these changes are illustrated and explained below with brief analyses of phonological changes, with particular attention to the handshape parameter, as this is perhaps the most readily identified element of the signs depicted in the available static images. In addition to this evolution, it is apparent that signers frequently switch to new variants due to processes of assimilation and replacement as well as the phenomena of contrastive features and allophones (Karnopp, 1995).
 
                The project upon which this chapter is based (Campello, 2011), used the handshape descriptors for Libras signs as detailed by Pimenta (2002) to analyse phonological changes and processes, following the type of feature-led procedure that has been adopted as standard for the description and analysis of spoken languages. The two-dimension methodology proposed by Hernandorena (1990, cited in Karnopp, 1995), was adopted for use, involving the following two steps:
 
                
                  1st step: contrastive analysis to provide an inventory of phonetic-phonological changes, and determine the phonemes used with contrastive value for comparison between older and newer forms;
 
                  2nd step: analysis of the distinctive traits in the processes of phonetic-phonological change, such as replacement and deletion, pinpointing differences between the signs from 1857 and 2002.

                
 
                Following the abovementioned model of distinctive features described by Ferreira Brito (1990, cited in Karnopp, 1995), handshapes appearing in images of Libras signs from 1857, 1875, 1969 and 2002 have been considered in terms of 12 specific parameters: [compact], [open], [ulnar], [full] [concave], [dual] [indicator], [radial], [touch], [separate], [cross], and [folded]. After examining the phonetic-phonological changes, the lexicographic data were analysed to explore this process of change, especially influences affecting the phonetic realisation of handshape.
 
                According to Karnopp (1995), phonological changes can occur in the following ways:
 
                 
                  	–
                    Simple omissions of handshapes when the sign is articulated with both hands

 
                  	–
                    Replacement of one handshape by another, extending the use of a particular handshape

 
                  	–
                    Free variation between contrastive handshapes, giving them the treatment of allophones

 
                  	–
                    Assigning value to contrastive allophones12

 
                
 
                The project upon which this chapter is based focused only on the first three items listed above, as well as the inclusion of new handshapes, in the documentation from 1857, 1875, 1969 and 2002.
 
                As this documentation comprises printed drawings and photographs, the comparisons and analyses can be difficult due to problems in surmising movement, an important parameter of Libras, particularly in the images from the Pelissier dictionary of 1857, which ultimately hinders any diachronic evaluation based solely on static dictionary entries.
 
                In the next section, rather than going into details of phonological features, structures and processes, I discuss a selection of signs with a long history of continuous documentation, in order to illustrate types of diachronic change and draw some general conclusions for the nature and importance of this kind of research.

              
             
            
              3 Data analysis
 
              Ten examples from the data follow here (in Figures 1 through 10) to illuminate the kinds of phonetic-phonological and diachronic changes to Libras signs that occurred across 150 years. The items chosen are all animal signs, as this represents one of the main categories in da Gama’s seminal 1875 dictionary and reliably appear in future sources as well. The data from 1969 are drawn from Linguagem das Mãos by Eugene Oates, an American priest who came to Brazil in 1946 as a missionary. In order to standardize Brazilian signs, he travelled to various states, collecting signs through consultation with deaf people and teachers. In the presentation of the book, Monsignor Vincent de Paulo Penido Burnier, the first Deaf person consecrated as a priest, wrote this message: “In demonstrating signs that did not previously exist in Brazil, which gives us ways to express new concepts, this books contributes to a more complete and accurate expression of thought in sign language”. However, it is worth noting that there were probably already signs for many of these concepts before the arrival of Oates in Brazil, as sign language was used daily by Brazilian deaf people, though its perceives low status and the lack of deaf education did not encourage the documentation of these signs.
 
              
                [image: ]
                  Figure 1: Sign for DONKEY in LSF and Libras over the years.

               
              It seems that the Libras sign DONKEY (Figure 1) still shows evidence of continuity from LSF, as the handshape and location remain the same, with a change only in orientation and movement, insofar as a repeated back-and-forth motion becomes apparent in the 1969 and 2002 entries.
 
              
                [image: ]
                  Figure 2: Sign for COW in LSF and Libras over the years.

               
              The sign COW (Figure 2) reveals a locational difference with the place of articulation moving from the side to the front of the head, as well as a change from two hands to one, suggestive of a gradual omission or phonological reduction. The semicircular contour movement from the head outward has changed to a unidirectional upwards movement.
 
              
                [image: ]
                  Figure 3: Sign for PIG in LSF and Libras over the years.

               
              Like DONKEY, the sign PIG (Figure 3) has retained the influence of LSF, as its handshape remained similar over time without much phonetic or phonological modification. However, the older images (1857 and 1875) show no indications of movement by means of arrows, unlike the pictures from 1969 and 2002. Thus, it could be hypothesized that either the movement was incorporated during the process of diachronic change, or the earlier dictionaries had omitted the representation of movement from some of the entries.
 
              
                [image: ]
                  Figure 4: Sign for RABBIT in LSF and Libras over the years.

               
              The sign HARE (or RABBIT) also remained true to its LSF origins over time, with the same handshape in the same location across the dictionaries surveyed, though repeated movement is shown only in the 1969 and 2002 representations of the sign.
 
              
                [image: ]
                  Figure 5: Sign for RAT in LSF and LIbras over the years.

               
              The sign RAT (Figure 5) shows discontinuity with respect to both handshape and location. It was articulated at the nose initially, but in later signs the location is the cheek. A possible hypothesis to explain this is that the 1969 form is derived from the ASL sign for RAT, which may have entered Brazil by that time.
 
              
                [image: ]
                  Figure 6: Sign for HORSE in LSF and Libras over the years.

               
              The sign HORSE (Figure 6) was originally articulated with the hands intertwined without contact with the body, whereas the later signs use two extended fingers articulated at the side of the head. As with RAT above, the 1969 HORSE form may be related to the ASL sign becoming known in Brazil. The 1969 form shows no movement while the 2002 sign has a close-and-open movement.
 
              
                [image: ]
                  Figure 7: Sign for CAT in LSF and Libras over the years.

               
              Another sign that shows evidence of both handshape and location changes is CAT (Figure 7). Originally, both hands were moved outward from the upper lip in a symmetrical fashion, and then held out to indicate the (small) size of the animal, as this is a point of contrast with other signs (compare with TIGER in Figure 8 below). The 1969 sign appears to involve only one hand, a smaller movement, and no size indication, possibly due to an omission or reduction process to increase the efficacy and economy of articulation. The 1969 version also features a twist of the hand which does not occur in the movement of the 2002 form.
 
              
                [image: ]
                  Figure 8: Sign for TIGER in LSF and Libras over the years.

               
              The sign TIGER similarly reveals phonetic-phonological modification of its handshape and location (Figure 8), with the older entries showing the first part of the sign to be the same as CAT (Figure 7 above), but with the hands then held farther apart to signify the much larger size of the tiger. The 1969 sign contains no such “size” indication, as with CAT above, again possibly due to a phonological reduction process based on greater linguistic economy. Instead, in the 1969 form there is an addition of a sign or classifier indicating “striped”, with an iconically motivated movement on the chest. The initial part of the 1969 version features a handshape and location similar to those for CAT, which references the upper lip ‘whiskers’ location, but the 2002 form exploits the handshape and chin location of the sign for ‘animal’ instead (compound sign).
 
              
                [image: ]
                  Figure 9: Sign for BEAR in LSF and Libras over the years.

               
              The sign BEAR (Figure 9) represents another example of modification at the phonetic-phonological level of handshape and location. In the oldest recorded Libras sign for this concept, the hands performed an alternating up-and-down movement. The entry for the 1969 sign depicts a completely different handshape, and a movement of the shoulders and chest. This seems to be a form iconically motivated by the appearance of bears when they walk. The 2002 sign shows another altogether different handshape referring to the bear’s ear, and is a complete departure from the previous signs. This 2002 form possibly stems from increased exposure to images of anthropomorphized bears in animated films where the ears of the bear are proportionally larger.
 
              
                [image: ]
                  Figure 10: Sign for RHINO in LSF and Libras over the years.

               
              The RHINO sign (Figure 10) is clearly still in continuity with the original LSF form; its handshape has retained the same orientation and location. The 1857 and 1875 entries do not indicate movement, whereas the entries from 1969 and 2002 do by means of arrows. A hypothesis for this might be that there was a diachronic process that incorporated movement into this sign.

             
            
              4 Conclusions
 
              This project begins to provide a historical perspective on Libras, offering a starting point for future research into the evolution of Libras. Future inquiries into the subject may explore other types of signs, such as those denoting professions or food. The present chapter focuses on aspects of Libras’s development from the 18th to the 21st century, and is a first step toward providing new historical perspectives on the mother tongue of deaf Brazilians. Being a language of the visual-spatial modality, Libras is challenging to investigate from a diachronic approach. The creation of the Brazilian National Deaf Institute and the production of Libras dictionaries are fundamental efforts toward the preservation of both Libras and the rights of the Brazilian deaf community to use their own language. However, there is a pressing need for research in light of the absence of records concerning the historical development of Libras in Brazilian books; the interest of the Brazilian deaf community in the origins of their language; the legal recognition of Libras as a language of instruction; and the teaching of Libras as a valid subject within the Brazilian education system.
 
              The research presented here is the continuation of my project making use of four reference sources and a document-based methodology to analyse the development of Libras. The questions addressed in this study concern Libras’s origin and the effects of influence from LSF. This chapter briefly charted the creation of the Institute and emergence of Libras, and then discussed the document analysis, using Battison (1978), Karnopp (1995) and Supalla (2006) as a theoretical basis. Finally, dictionary entries for 10 concepts were examined, with reference to the diachronic changes they suggest.
 
              Given the phenomena presented herein, it is tentatively proposed that elements of historical linguistics and sociolinguistic variation could be highly worthwhile constituents to embed in the teaching, learning and scholarly research of Libras. The Libras curriculum currently presumes prior knowledge in the fields of deaf studies and sign language linguistics, but should perhaps become more holistic by being based in the long term on evidence-based research. This may enable the Libras curriculum to contribute more effectively to the linguistic expertise of future teachers, interpreters and translators, developing their understanding, perceptions and assessments of Libras’s history and grammar as a whole.
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            Notes

            1
              The author is a professor and researcher in the discipline of deaf studies at the National Institute of Deaf Education – INES (Instituto Nacional de Educação de Surdos).

            
            2
              Renard, Marc and Delaporte, Yves. Aux origines de la langue des signes francaise by Brouland Pelissier, Lambert 1ers illustrateurs 1855–1865. Editions Du Fox. pdf

            
            3
              There is much controversy about his name. Initially, it was recorded in the “Revista Espaço” as the INES E. Huet, but in other documents he signed simply as D.E. Huet. Recently, through research by the head of FENEIS, it was confirmed that his full name was Edward Huet. Recently, Huet’s great-granddaughter, in an email to the Mexican Signal Group, confirmed his name as Edward D. Huet M.

            
            4
              Report of Edward Huet to the members of Steering Committee, in April 1856, at the National Institute for the Deaf and Mute.

            
            5
              Disabled is used here to refer to those who are mentally or physically unable to carry out a commonplace activity in such a way that this has a substantial adverse impact on their day to day life.

            
            6
              In documents written by Francisco de Souza Brazil, Medeiros and Albuquerque (1932) testify to the deafness of Conde d’Eu, stating that he “also had the disadvantage of being Deaf. Deafness, isolating individuals from their environment, sometimes gives them pride, because it allows them to take part in the conversation with the warmth that everyone would wish”.

            
            7
              This is from a statement that Huet gave to members of the Steering Committee in April 1856, at the Institute for Deaf Mutes.

            
            8
              Pelissier was an active member of La Société Centrale d’Education et des d’Assistance Sourds-Mutes and a teacher of the deaf at the Imperial Institute of Paris.

            
            9
              Linguists have adopted the word “phoneme” in studies of the most basic elements of sign language, to reflect that these languages have the same features and linguistic principles as any other natural language. But there are of course differences between the phonology of speech and signing (Karnopp, 2007 hypertext AVEA - Virtual Environment Distance Learning letters - LBS UFSC, Klima and Bellugi cited, 1979; Wilbur, 1987; Hulst, 1993).

            
            10
              Deaf researcher and author of the collection Fundamentals of Sign Language, currently working with Ronice Müller de Quadros on the book Basic Sign Language.

            
            11
              www.ines.org.br/dicionário

            
            12
              This includes the other parameters of Libras phonology, i.e. location, movement, direction/orientation and non-manual features. These are peripheral to the analysis presented here, due to space constraints.
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            Abstract
 
            Spoken languages, especially those from the Indo-European family, often express temporal distinctions through verbal inflection. In contrast, Libras (Brazilian Sign Language) is usually cited as an example of a system in which there is no inflection for this category, and instead uses time adverbs. This chapter examines this question through a semantic and pragmatic description of the data. The analysis points to temporal/aspectual references in Libras being expressed in a dynamic way through the linguistic structure. Theoretical support for this is derived from research on pragmatics (Levinson, 2000) and semantics, specifically the area of aspect (Verkuyl, 1993). This analysis demonstrates that time may be denoted by three means: specific temporal operators; semantic inflection given by the aktionsart of the verb; and generalized conversational implicature. Future tense is analyzed as a stereotyped structure, involving a specific temporal operator; past tense involves the occurrence of both the operator and the lexical value of the verbs; and present tense is the default when no marking is present. Aspect is expressed through the inflectional organization of the linguistic system plus the interpretation of the syntactic and semantic composition of the utterances, in interaction with pragmatic principles.
 
          
 
          
            Resumo
 
            Este trabalho apresenta uma descrição tipológica para as realizações morfológicas de tempo e aspecto da Libras, mostrando que a noção temporal nessa língua também se dá por meio das leituras aspectuais. As marcas de tempo, como operadores, podem ter sua denotação alterada pela relação estabelecida com flexões morfológicas responsáveis pela aspectualidade. Para conceituação dessas categorias, são retomadas as concepções de Comrie (1976), Klein (2007[1994]), Verkuyl (1972, 1999) e Velupillai (2012), dentre outros, em uma perspectiva de composicionalidade entre aspecto lexical e gramatical, bem como com argumentos verbais para leitura de aspectualidade.
 
            
              1 Introduction
 
              This chapter1 presents a typological description of different sign forms employed to express tense and aspect in Brazilian Sign Language (Libras), aiming to show that this latter linguistic category can be morphologically specified and is decisive for temporal reading in sentences.
 
              To this end, this research develops an analysis to describe elements in the grammar system of Libras to denote tense and aspect – far more than just a short list of lexical items, as has been assumed so far for this language. Within the analysis, morphological inflections and compositional relations between tense and aspect show that such a system is much richer than expected. The data shown here is obviously just a sample of tense/aspect forms, and the examples were chosen for being the most recurrent among Libras speakers. Thus, the first section presents a set of examples analyzed in order to describe the parameters involved in the temporal reference system in Libras, regardless of any theoretical proposition for the tense category. In the second section though, a theoretical model is provided, along with a conceptual definition for the aspect category, and its organizational rules in Libras.

             
            
              2 Description of tense signs
 
              Reichenbach’s (1947) works have been constantly revisited and reconstructed when it comes to tense category description in natural languages. In summary, his proposition poses a model based on three primitive temporal entities: S, the speech time, regarding the moment a sentence is uttered; E, the event time, referring to the time that the event which the sentence is about takes place; and R, the reference time. Thus, tense is still defined as a deictic category, since it establishes localization in time, taking the speech time as reference point.
 
              Klein (2007[1994]) revisits and widens Reichenbach’s model, by rearranging it into a description of how the tense category is organized. To clarify the concepts related to this new model, we have to consider that temporality may, as the author defends, be expressed in natural languages by: grammar inflections, tense characteristics that are inherent in the verbs and/or their complements, adverbs, and discursive organization principles. Klein also asserts that there are four possible parameters to describe temporal meaning of a tense-form: (1) the deictic, that takes the moment of speech as reference and places the present tense as simultaneous, the future as posterior and the past tense as anterior; (2) the refined deictic, in which it is possible to observe time gradation, such as distant past, very distant past and remote past; (3) the deictic-relational that establishes relations between the moment of speech and the moment of the event (expressed by verb lexicality), without losing deictic temporality given by the moment of speech; (4) the non-deictic and non-relational, in which the tense inherent in the verb marks if the event is expressed as complete or incomplete, dismissing the temporality relation with the moment of speech. Klein (2007[1994]) draws attention to the fact that these parameters are not opposable – they are actually compatible, because they can be compositionally combined in one system. In his words:
 
              
                It may be, for example, that some so-called ‘tense-forms’ in a particular language express simple deictic, where others need refined temporal relations, or some tense forms can be described without a ‘third time parameter’ whereas others need such a third time; similarly, deictic-relational and aspectual meaning can be combined in a system, and even in a single form. (Klein, 2007[1994]: 20)

              
 
              This first section exemplifies data occurrence denoting temporality according to the first two parameters presented by Klein (2007[1994]), while the latter two are approached by the descriptive analysis in the second part of this chapter, which proposes that tense and aspect organization in Libras may be established by compositionality. However, before describing the resources deployed to denote time in Libras, it is important to mention some other previous studies about this matter in sign languages. Pfau, Steinbach and Woll (2012), for instance, put together a wide range of studies regarding time reference in sign languages, and, in its presentation, the authors point out that:
 
              
                Across sign languages, the most common strategy for locating an event on a time line with respect to the time of utterance is by means of adverbials. A sentence that contains no time reference is either interpreted within the time-frame previously established in the discourse or by default as present tense. Still, sign languages usually have a lexical sign meaning ‘now’, which may be used emphatically or for contrast to indicate present tense (Friedman 1975). Across sign languages, time adverbials commonly appear sentence-initially, as in the Spanish Sign Language (LSE) […]. They may either indicate a (more or less) specific point in time (e.g. past week, yesterday, in two days) or more broadly locate the event in the future or past, as, for instance, the adverbial past in the German Sign Language (DGS). (Pfau, Steinbach, Woll, 2012: 188).

              
 
              The first set of signs here analyzed show an organization very close to the one described by these authors, including the position, at the beginning of the sentence. The signs are lexical items responsible for establishing the three main linguistic tenses: past, future and present, described by Klein (2007[1994]) as the first parameter of time notion: deictic time, e.g., the present time as simultaneous, the future as posterior and the past tense as anterior to the time of speech. At this point, the signs for PAST and FUTURE are considered specific temporal markers, unlike NOW/TODAY, which will be analyzed as adverbs. Regarding the present tense, only the sign for NOW/TODAY (PRESENT) is employed as temporal marker, which leads to the idea that sentences that are not marked for past or future are to be interpreted as in the present tense.
 
              The choice of separating these lexical items into two groups, according to its function, is also presented in the work of Aarons, Bahan, Kegl, Neidle (1995),2 cited by Pfau, Steinbach, Woll (2012):
 
              
                Aarons et al. (1995) further argue that besides time adverbials, ASL also makes use of ‘lexical tense markers’ (LTMs). Superficially, at least some of these LTMs look very similar to time adverbials, but Aarons et al. show that they can be distinguished from adverbials on the basis of their syntactic distribution and articulatory properties. […] (Pfau, Steinbach, Woll (2012: 188)

              
 
              The use of such signs in Libras can be described as relying on imaginary timelines placed in the signing space: the future is expressed ahead of the body; the past, in a line that goes behind the body; and the close present is signed close to the body.3 However, it is possible to describe such elements without referring to the line hypothesis, taking into consideration the directional parameter of the movement, which seems to be effective in all other linguistic structures related to tense in Libras.
 
              The PAST and FUTURE signs, for instance, can be modified to denote time gradation. The sign PAST made larger in the signing space, and performed further behind the body, with modification of the facial expression, denotes a longer time span in relation to the moment of the speech, meaning “a long time ago”, instead of a recent past. The space enlargement in the sign utterance also expresses a distant future, along with an arc movement occurring over the speaker’s head (this denotation is also observed by Aarons, Bahan, Kegl, Neidle [1995] in ASL). Such occurrences corroborate the second parameter proposed by Klein (2007[1994]), the refined deictic, in which it is possible to observe time gradation, such as distant past, very distant past and remote past. In addition, note that PAST and FUTURE can occur along with the sign WHEN, which can establish restriction in the time intervals in their respective tense.
 
              
                  
                      	(1) 
                      	PAST/WHEN START VACATION I WISH RUSH TRAVEL “When vacation started, I was anxious to travel.”/ “Vacation started and I got anxious to travel.” 
 
                      	(2) 
                      	FUTURE/WHEN START VACATION I TRAVEL “I will travel when vacation starts.” 
 
                      	(3) 
                      	ORALISM 1sSUFFER FUTURE AGE/WHEN START TWENTY-SIX OPEN SIGNS (LE, I.avi) “I was suffering because of oralism when, at the age of 26, I opened myself for the signs.” 
 
                

              
 
              The inflections observed in PAST and FUTURE signs may indicate a difference between such temporal markers and simple adverbs – which are not inflected. The adverbs give additional support for time denotation in Libras, and seem to work differently from the organization proposed by the timeline hypothesis. Amongst them, there are three adverbs that denote deictic time – in terms of Klein’s theory – and deserve a deeper analysis: TOMORROW, denoting future, and YESTERDAY and THE-DAY-BEFORE-YESTERDAY, denoting past.
 
              
                [image: ]
                  TOMORROW (RO, E.avi.)

               
              
                [image: ]
                  YESTERDAY (EV, G.avi)

               
              Although temporal reference for these signs is clearly defined, the imaginary timeline does not seem to be a parameter for their execution. Notice that TOMORROW is not signed in front of the body, nor YESTERDAY or THE-DAY-BEFORE-YESTERDAY are signed behind it. These two latter signs are actually performed in very similar positions. It is plausible to consider a relationship between the sign movement and its time reference: the movement for past is backwards, while for future expressions, the movement is forward, but there is no connection with the front/back of the body.4 The present tense is denoted by signing close to the torso, or by the lack of movement related to past or future.5
 
              The idea also applies to AFTER and BEFORE, which are generally classified as time adverbs, but here they are considered temporal markers, since these elements actually receive a different temporal interpretation through morphological inflections, and work as the refined deictics described by Klein (2007[1994]). In these two signs, the right hand has an L handshape, with the thumb touching the palm of the left hand, which is opened and vertically positioned. The difference between these signs is given by the half-circle movement. When referring to the past (BEFORE 
                [image: ]), the right hand moves in a half-circle backwards; when the reference is for the future (AFTER 
                [image: ]), it turns forward. For the variants of these signs, the direction of the half-circle movement determines the tense notion too. In this variant, the hands are positioned horizontally with the palms facing inwards. In the case of BEFORE, the right hand moves around the left one, back and down. For the sign AFTER, the movement is made on the opposite way (see Figure 1). Sometimes, the torso moves along with the hand in the sign direction.
 
              
                [image: ]
                  Figure 1: BEFORE

               
              In the aforementioned variant signs, modifications in the handshape parameters also apply, as well as in the facial expression and the movement. The parameter of movement is made larger, in order to denote temporality, differently from the movement originally in the root. The handshape may remain the same as in the root, just as the direction of the movement (vertical circle) and the frequency (twice). In this case, the modification occurs in facial expression and the amplitude of the sign’s movement. The latter also applies to expressions of near future or recent past, occurring with a restricted movement, and with expanded amplitude of movement for distant future and distant past. Such time references may also be expressed by changing the handshape (right pointer finger circling around the left one 
                [image: ]), though the circular movement remains, along with facial expression and frequency, since the amplitude is a determinant parameter to express aspect. Some examples:
 
              
                  
                      	(4) 
                      	“Right after I got married, I had two sons.” 
                        [image: ] 
 
                      	(5) 
                      	“After a long time, now at Pietro Matines, I started the fourth grade again. (AM, D.avi) 
                        [image: ] 
 
                

              
 
              Another sign that receives inflection to denote time span, a refined deictic, in the past and in the future, is ALWAYS. This sign is primarily performed with the right hand in P handshape (dactylology 
                [image: ]), with an oscillating up-and-down movement. However, five of its parameters may be modified to express different values from the ones in the root: handshape, arm articulations, point of articulation, movement and facial expression. For instance, this sign can be performed with both hands at the same position, with no facial expression for intensification (Figure 4), meaning that the situation occurs with a certain frequency, repeatedly, and so this marker overlaps with aspect denotation (this matter will be explained in more detail later).
 
              
                [image: ]
                  Figure 4: The sign ALWAYS.

               
              When this sign is performed with a movement forward departing from an established point, it may mean that certain event occurs “from... until…”. However, it can also be intensified, i.e., it may be performed further forward from the body, along with a facial expression, denoting the idea of a time interval that begins in a moment in the past and extends all the way into the future.
 
              Another way to indicate time gradation to further past or future is the use of the root sign YEAR, along with certain facial expression and movement modified in its frequency, velocity and intensity (BUT UNlike in BEFORE and AFTER, not in the amplitude,). The sign for YEAR is executed with both hands shaped in A (dactylology 
                [image: ]), with palms facing inwards. The right hand moves in a vertical circle around the left hand and completes a circle around it. If the movement is made forward, it indicates one-year-period in the future; if it moves backwards, one-year-period in the past. Other handshapes may be added to the root sign to indicate the quantity of year periods (one, two, three or four), in a process of number incorporation. However, in order to express that an event occurred “many years ago” or that will occur “in many years”, the time notion is modified by increasing frequency and speed, plus facial expressions. The intensification of the sign is associated with the number of years to be expressed, so it is an inflection that will be read according to the context of the sentence.
 
              The examples presented so far would be enough to at least reconsider the idea that Libras has only a small number of signs to express time – in general, only PAST, PRESENT and FUTURE are considered. As shown with this data, temporal interpretation in Libras is given by different time adverbials, as well as lexical items that are morphologically modified – here called time markers, due to their capacity of establishing different time gradations in intervals in the past and in the future, which seems to align with the parameter described by Klein (2007 [1994]) as Refined Deictic. Notwithstanding, the examples have also shown that the direction of the signs’ movements are to be analyzed for the description of time reference in Libras – rather than the hypothesis of the imaginary timeline.

             
            
              3 Lexical and grammatical aspect in Libras
 
              
                3.1 Initial theoretical considerations on aspect
 
                Time and aspect analyses have been extensively developed amongst linguists, and a wide range of hypotheses are proposed for such categories in the literature, which makes it hard to establish one definitive perspective on them. In this sense, the work of Velupillai (2012) is extremely helpful, by presenting summarized conclusions of the most commonly accepted theories on time and aspect written throughout the past years, especially regarding syntax and semantics. Thus, the concepts presented below are mainly based on the syntheses by this author, in relation to the propositions by Comrie (1976), Smith & Erbaugh (2005), Klein (2007 [1994]) and Verkuyl (1972, 1999).
 
                Velupillai (2012: 208) describes tense as the linguistic tool responsible for locating an event in a timeline, while aspect is the device employed to grammatically express different points of view on events. This idea is firstly presented by Comrie (1976), but Velupillai’s (2012) analysis does not consider, as the former author, that it is possible to view an “internal temporal constituency of a situation”, in opposition to an “external temporal constituency of a situation”. According to Comrie (1976), the first one concerns aspect, while the second refers to tense. Furthermore, he points to aspect properties inherent in verb roots, with no visible marks of inflection, which the author refers to as lexical aspect. On the other hand, grammatical aspect refers to distinctions explicitly marked morphologically – like auxiliaries or inflectional and derivational morphemes. In the author’s work, lexical aspect is independent of time reference or any morphological marker, however, in Libras, there seems to be a certain interdependency between lexical aspect and some affixes responsible for marking grammatical aspect, especially regarding perfectivity distinction, as shown later on.
 
                Due to this interdependency of aspects, this analysis suggests that tense and aspect notion in Libras occurs compositionally. To corroborate this, the present study makes use of Klein’s (2007[1994]) parameters of deictic-relational time (the relations between moment of speech and moment of the event, expressed by the verb’s semantics), and non-deictic and non-relational time (the tense inherent in the verb marking if the event is expressed as complete or incomplete). This last hypothesis is in line with Velupillai (2012), who states that
 
                
                  Verbs may also be punctual or durative, which means that their inherent semantics encode whether their inner structure allow for a duration in time or not. With punctual verbs there is no real internal structure to the event: to cough or to sneeze or to flash are all events that only last an instant and have no particular inner structure consisting of different phases of that event. Durative verbs, on the other hand, do contain this inner structure that is made up of a string of phases: if something freezes or burns or blows, there is an element of time inherent in the verbs. There are various phases that are inherent in the verb freeze, from the stage where the element is completely unfrozen, to the stage where it is completely frozen, involve a gradual change which itself implies a certain amount of duration. Notice that dynamicity and punctuality are not necessarily exclusive […] Finally, verbs may be telic or atelic, which means that their inherent semantics imply an inherent end point (telic) or no inherent end point (atelic). (Velupillai, 2012: 209)

                
 
                Not only do the data in Libras point to temporal traces in the verb root, but they also reveal that tense and aspect are composed of verb arguments (internal and external), as well as aspect affixes. Thus, Verkuyl’s (1972, 1999) works are also considered in the analyses. According to this author, aspect denotation is not only given by the verb, but, before that, by the interpretation of the verb’s arguments and complements.
 
                From this point on, the present research relates to works like Gavruseva (2002),6 which notices, while studying aspect acquisition of English, that when the internal argument of a verb presents specific quantity argument – (+SQA), in the terms of Verkuyl (1972, 1999) –, the aspectual reading is telic, i.e., “their inherent semantics imply an inherent end point” (Vellupillai, 2012: 209). On the other hand, if an internal argument does not specify quantity – (-SQA) –, the verb receives atelic interpretation, which means it has “no inherent end point” (ibid). Gavruseva (2002) suggests that states and punctual events have their syntactic-semantic trace of telicity inherently specified, unlike non-punctual events, which have to receive telicity specification through an aspect composition process.
 
                In a theoretical approach different from Gavruseva’s (2002), but similar to the one adopted in this research, Smith & Erbaugh (2005) illustrate how compositionality supports aspectual interpretation in Mandarin Chinese. According to the authors, “when no direct temporal information appears, aspectual information, such as whether a situation is ongoing or closed, gives pragmatic cues to the temporal location of the situation expressed” (2005: 2). In their approach, two different types of information sustain time denotation: semantic value – given by aspectuality, lexicality and adverbial forms – and pragmatic principles of interpretation.
 
                One last work to be cited, before presenting the aspect organization analysis in Libras based on the perspective presented so far, is the synthesis in Pfau, Steinbach, Woll (2012) from general results of chapters regarding tense and aspect in sign languages:
 
                
                  While tense marking appears to be absent in most sign languages, many of the sign languages studied to date have rich systems of aspectual marking. Aspectual systems are commonly assumed to consist of two components, namely situation aspect and viewpoint aspect (Smith 1997).7 […] Another notion often subsumed under the term aspect is Aktionsart or lexical aspect, which describes the internal temporal structure of events. Across sign languages, aspect is either marked by free functional elements or by modulations of the verb sign, most importantly, by characteristic changes in the manner and frequency of movement […] (Pfau, Steinbach, Woll 2012: 191)
 
                  Sign languages employ free and bound grammatical markers to express the grammatical categories of tense, aspect, and modality. While across sign languages, free morphemes time adverbials or lexical tense markers are the most common strategy for encoding tense, various aspect types can be realized by verbal inflections, many of which involve characteristic movement alterations in combination with reduplication. (Pfau, Steinbach, Woll 2012: 200)

                
 
                Concerning Libras, this research considers the existence of time markers that are inflected according to the tense relations of events in the past and in the future, as their property of denoting different lengths of time periods through gradation, or referential deictic tense. Other than these time markers, Libras has adverbs and other sentence complements that establish a deictic time anchor, in relation to the moment of speech, turning the interpretation into telic or atelic, for instance. The analysis presented below shows that PAST and FUTURE are compositionally related to the verb’s lexicality – semantic aspect and/or inherent tense, to express if the event is complete (perfective) or incomplete (imperfective).
 
                When no temporal markers or time adverbials are employed in the sentence, the lexical aspect of the verb, or its inherent tense, is responsible for temporal denotation – according to Comrie (1976), Klein (2007[1994]), Gavruseva (2002), Smith & Erbaugh (2005) and Velupillai (2012). In these cases, if the verb’s lexicality in the sentence expresses an event that is complete/perfective, the time reference is restricted to a well-delineated period of time (deictic-relational anchor, as in Klein (2007[1994]), hence the tense interpreted as past tense. Thus, due to the opposition between pragmatics and semantics, in Libras, it is possible to interpret sentences as being in the present tense when the lexical aspect of the verbs and their complements do not denote a perfective situation (i.e., when the deictic-relational anchor is not well-delineated in a past point). Furthermore, the only tense that needs to be specifically marked is future, by employing the temporal marker FUTURE, because the semantics of the verbs is not enough to express it.
 
                Thus, this article proposes a typological description of tense and aspect in Libras, with the focus on: (1) the characteristics of deictic tense for adverbs; (2) the characteristics of deictic-referential time anchor for the inflectional time markers PAST and FUTURE; (3) the relational and deictic references in composition with the temporality inherent in the verbs and their complements; and (4) the possible aspect modifications caused by verbal inflections. By doing so, it is possible to evaluate Libras’s organization for time and aspect compositionally in sentences, as perfective, imperfective and iterative, as explained after the analysis.

               
              
                3.2 Description and analysis of aspect in Libras
 
                In order to investigate the aforementioned points, this chapter now presents some examples in which the combination of lexical properties of verbs and their arguments do not demand grammatical inflection to indicate perfective aspect or to denote past tense. As Velupillai (2012: 211) explains, “the perfective aspect readily combines with the past tense, since for an event to be viewed in its totality it typically has to have come to an end”, which means the event is seen as a bounded unit. The author also characterizes the difference between perfective and imperfective aspects, by explaining that the former usually leads the narrative to the past, catching every event in its completeness, while the imperfective “tends to serve as a background against which other events take place” (Velupillai: 211). In cases of uninflected verbs that are inherently perfective in the aspect and/or past in the tense, the analysis consists in a comparison with occurrences of sentences with grammatical aspect, i.e., aspect defined by inflection.
 
                The following set of examples presents sentences with the verb END, which is signed with one hand over the other, palms down 
                  [image: ], each moving fast in opposite directions. The root sign may receive inflection by adding a particle (similar to UNTIL) performed with the right hand in vertical position, palm turned left 
                  [image: ], moving down towards the left hand, that remains horizontally positioned and opened. Both forms can adopt auxiliary verb function. The set of images below shows how this modification happens through inflection, followed by the root sign:
 
                
                  [image: ]
                    Figure 5: The sign END.

                 
                These two occurrences of END have semantic characteristics indicating that the situation took place at an established time point, in other words, it presents no time progression. The sentence receives a value of instantaneity, perfective aspect. Even if the verb END assumes the auxiliary function and the main verb receives imperfective inflection, the interpretation for past may hold. It is interesting to notice that most of the time END+inflection expresses a situation with a determined ending, usually followed by a time expression that reaffirms this ending (“until now”, “by the age of twenty”, “on that day” etc.). As explained by Velupillai (2012), the aspect specifies a perspective for an event, which:
 
                
                  […] can be conceptualized as having a start and end point, with a course between these points. An event may be viewed from within the start and end points, giving various imperfective aspects, or it may be viewed whithout the start and end points, as a bounded whole, giving various perfective aspects.8 (Velupillai, 2012: 226)

                
 
                The following example shows another occurrence of lexical aspect, with the verb END, determining temporality in the sentence, along with a complement:
 
                
                  [image: ]
                    Figure 6: The signs AFTER THINK+inflection AGE-21 END THERE AGE 21 END THINK WHEN OTHER JOB LOOK-FOR+inflection.

                 
                
                    
                        	(6) 
                        	AFTER THINK+inflection AGE-21 END THERE AGE 21 END THINK WHEN OTHER JOB LOOK-FOR+inflection “After, at the age of 21, it ended there, at the age of 21, when I ended up thinking about looking for another job”. 
 
                  

                
 
                In this example, the verbs THINK and LOOK-FOR are inflected in the imperfective aspect. The first one receives inflection through modifications in facial expression and intensity in the movement, with a tilted torso. The second verb is marked with increased frequency of the movement.
 
                Even though these verbs are inflected in the imperfective aspect, the sentence has a past tense reading, as having a start and an end point. Considering Verkuyl (1972, 1999) and his proposition of compositionality between the verb and its arguments and/or complements, the verb END along with the expression ‘AGE 21’, locates the event/situation of the sentence in a defined time interval.
 
                Again, it is possible to interpret the aspect of the sentence as perfective, for which the default interpretation suggests past tense, not present. In other words, if considering a compositional approach to the sentence, the analysis shows that the past inherently marked in the lexical value of the verb (non-deictic and non-relational time anchor according to Klein (2007[1994]) expresses a complete situation, as a whole, allowing perfective aspect reading.
 
                To exemplify the importance of grammatical inflection in marking time and aspect, sentence (7) shows an occurrence of the verb END followed by other elements inflected9 in imperfective grammatical aspect, through modifications in the frequency and in the type of the movement. The change in the frequency, in this case, happens in the time adverb, while the change in the type of the movement appears in the verb LEARN. These two modifications lead to the first event in the statement (TOGETHERinflection3x LEARNinflection3x) being interpreted as a situation placed in an open time interval, which means it has imperfective aspect. As for the second situation, its end point is marked by the inflected sign END, along with a specific time expression, making the verb GET-USED-TO change the interpretation of LEARNinflection3x to perfective.
 
                
                    
                        	(7) 
                        	TOGETHERinflection3x LEARNinflection3x AFTERinflection GET-USED-TO 19 AGE END/UNTILinflection (JO,A.avi) “Learning together, right away, by the age of 19, I got used to.” 
 
                  

                
 
                
                  [image: ]
                    Figure 7: The signs TOGETHER LEARN.

                 
                For a clearer investigation regarding the use of this movement pattern, it is essential to consider that the primary sign LEARN is made with the right hand in vertical position and closed (dactylology for S 
                  [image: ]) touching the forehead and opening and closing the hand twice. However, in the case shown in the image above (Figure 7), this sign is articulated with two or three circlular movements with the arms, both hands shaped in S, and no touching of the forehead, i.e., the sign does not reach the citation form’s place of articulation. In comparison with (7), the next example shows the occurrence of the same verb LEARN, but followed by a deictic time adverb, marking the beginning and ending at different points of a time interval (perfective case):
 
                
                    
                        	(8) 
                        	RIGHT-AFTER GET-USED-TO LEARN (LE, B.avi) “Right after, I got used to it, I learned it.” 
 
                  

                
 
                
                  [image: ]
                    Figure 8: The signs RIGHT-AFTER GET-USED LEARN.

                 
                This statement is expressed without any frequency modifications in the root sign LEARN, which implies simultaneous reading of its beginning and its end point. Therefore, the situation is perfective, meaning it can be viewed as a whole. In addition, the interpretation of GET-USED-TO is still of a punctual event, because of the time operator RIGHT-AFTER, which functions the same way as the auxiliary verb END in the previous example, providing time reference. Thus, the aspect/tense reading is that the two events – LEARN and GET-USED-TO – are perfective and happening before the moment of speech, since there is no marker of future tense. The situation cannot be interpreted in the present tense, because the sentence is perfective, with the occurrence of events restricted to a single point before the moment of speech, denoting relational deictic tense, in the terms of Klein (2007[1994]).
 
                Thus, time and aspect references in these examples are organized according to the structure of the whole statement, compositionally. To this effect, adverbs are included in the sentence, to provide time reference for the sentences, interacting with aspectual reading. In (9), another example of how the verb can establish the difference between perfective and imperfective situations through their inherent lexical aspect properties is presented:
 
                
                    
                        	(9) 
                        	HOME ARRIVE BOY (JO, A.avi) “The boy arrived home.” 
 
                  

                
 
                In the statement above, there is not a specific temporal marker to establish time reference for FUTURE or PAST. Therefore, the deictic relation leads to the interpretation that the situation is placed in the present. However, as there is no grammatical inflection in the sentence to express imperfective aspect, the lexical value of the verb ARRIVE prevails, expressing a situation happening at a single point of a time interval, with perfective reading,10 in order to allocate time reference in the sentence. Thereby, the default interpretation is in the past tense. This is reflected in the form of this sign, since it is generally performed with both hands in a horizontal position, with palms facing each other and fingers pointing left, moving from the right to the left in an arc trajectory 
                  [image: ]. If the intent were, for instance, to express imperfective aspect, an inflectional marker, such as an elongated movement, would probably be added to the root sign.
 
                The occurrence of the tense/aspect reference inherently attached to the verb lexical aspect is also observed in the verb GIVE-UP. There are two signs for this verb, but only one of the variations appeared in the data here analyzed: both hands positioned vertically with palms facing each other and the middle fingers bent, while hands move forward and down. Observe the following sentence:
 
                
                  [image: ]
                    Figure 9: The signs YEARS GIVE-UP.

                 
                
                    
                        	(10) 
                        	YEARSinflection-future3x FIRST-GRADE SECOND-GRADE THIRD-GRADE FOURTH-GRADE GIVE-UP (LE, B.avi) “After many years, first grade, second grade, third grade, fourth grade, I gave up.” 
 
                  

                
 
                Even if the verb GIVE-UP is associated with a complement of generic meaning, countable or undetermined, such as “many times” or “three times”, the event “give up” is always punctual, in terms of its internal time. However, as it is possible that the verb is associated with quantifying elements, sentences such as “give up three times” are possible, interpreted as a sequence of events in a time period. There are many other verbs like this, which denote situations in which the beginning coincides with the ending, and which may go through modifications, or may even modify their aspect/tense meaning in combination with other elements in the sentence. To reinforce this concept, some other examples of these occurrences follow.
 
                Figure (11) shows the verb BE-BORN. The sign for this verb is executed by placing both hands with open handshapes in vertical position, moving downward from the stomach. Like the previous cases, in order to read the sentence in the future tense, the time operator FUTURE is required along with the verb sign BE-BORN. By employing the verb without any temporal marker, the sentence is not read in the present tense, but in the past, due to the verb’s lexical perfective aspect. Even by executing the verb along with a sign such as TODAY, the situation will not be interpreted in the present, because the perfective aspect still stands. Consider the example:
 
                
                    
                        	(11) 
                        	I BE-BORN (DA, C.avi) 
 
                  

                
 
                
                  [image: ]
                    Figure 10: The signs I BE_BORN.

                 
                Another verb for which tense and aspect description is similar to BE-BORN is SIT. The sign for this verb is produced with a U handshape (dactylology) and the palm facing downward, while the right hand, also in U handshape and with the palm downward is placed on the fingers of the left hand 
                  [image: ]. Look at sentence (12):
 
                
                    
                        	(12) 
                        	I SIT (EV, G.avi) 
 
                  

                
 
                
                  [image: ]
                    Figure 11: The signs I SIT.

                 
                The interpretation for this sentence is “I sat”, in the past. To express “I will sit”, it is necessary to add an adverb; the operator FUTURE or an auxiliary verb would be required. To express present, the temporal marker NOW may be added.
 
                In the next section, more examples will be presented to reaffirm the relevance of the verb inflection as a differential element for perfective and imperfective aspects.

               
              
                3.3 Imperfective aspect inflection
 
                The occurrence of verbal inflection denoting a situation within the start and end points – imperfective case, as in Velupillai (2102) – has already been illustrated with the verb LEARN. However, as it is a highly relevant matter for this research, some other occurrences will be exemplified. This is important because, in Libras, according to the data researched for this chapter, it is possible to read this kind of verbs in the inceptive imperfective aspect (initial phase of the event), cursive aspect (the development of the event), or terminative aspect (final phase of the event), according to the composition of tense and aspect in the sentence.
 
                The first example presented in this analysis is the inflection in the verb GROW-UP, because data revealed some peculiar aspectual reading. The root sign for this verb is executed by positioning the right hand with the palm facing downward and moving from the waist to the shoulder, where the sign ends. Nonetheless, inflected signing (as shown in Figure 12), often appears in the corpus expressing a time span in which the event happens without end point, leading to a cursive imperfective aspect denotation. Observe that the movement parameter has its amplitude increased, i.e., the movement does not end at shoulder height but continues above the head. Also, the facial expression parameter is changed, denoting a remote past, with the lips pursed:
 
                
                  [image: ]
                    Figure 12: The signs I GROW-UP.

                 
                An example is presented below to illustrate the inflection in the verb GROW-UP expressing unbounded time intervals even with the presence of a marker of end point for the situation:
 
                
                    
                        	(13) 
                        	LONG-TIME-AFTER I THINK GROW-UP+inflection LEARN WORK (EL, J.avi) “A long time after, I thought, I grew up, I learned, and started working.” 
 
                  

                
 
                The following sentence (14) presents an occurrence in which a temporal operator is marking the end of the time interval (UNTIL AGE EIGHT), resulting in the terminative imperfective aspect reading, and placing the event “to grow up” at a point before the moment of speech. Thus, the verbal inflection denotes grammatical aspect in Libras:
 
                
                    
                        	(14) 
                        	GROW-UP+inf UNTIL AGE EIGHT CHANGE PLACE CLOSE R-I-O A-Z-U-L (LE, B.avi) “I grew up there until the age of eight, when I changed to someplace near Rio Azul.” 
 
                  

                
 
                The interpretation of the past tense in sentences like the ones shown above is given by the combination of time reference – established by temporal markers or time adverbs – and the lexicality of the verbs. Therefore, even when GROW-UP receives inflection of non-specified time interval, the interpretation is of an event occurring before the moment of speech. Thus, the inflection marks a subinterval in the past.
 
                A verb that behaves like GROW-UP is DEVELOP. The formation of this sign consists of two open handshapes in horizontal position with palms down. The movement begins with the right hand over the left one. Then, both hands move upwards, in an alternate sequence (Figure 13).
 
                
                  [image: ]
                    Figure 13: The sign DEVELOP.

                 
                
                    
                        	(15) 
                        	MESS BE-LIKE TRAMP MESS NOT-CAN, CLEAN+inflection HELP+inflection BEAUTIFUL, CONSCIOUSNESS DEVELOP+inflection EQUAL HELP+inflection DEVELOP+inflection TOGETHER. (DA, C.avi) “There cannot be mess, that is a tramp thing. To help cleaning is beautiful, developing consciousness, helping your equals, developing together.” 
 
                  

                
 
                Like the verb GROW-UP, the sign DEVELOP can be modified in its movement, amplitude, duration and, in this case, in its frequency. In the same way as for GROW-UP, these inflections indicate an unbounded and unlimited time interval, denoting cursive imperfective aspect, with the event initiated before the moment of speech, as shown in sentence (15). To express the end point of the situation, it is necessary to add a temporal marker. This example also includes the verbs CLEAN and HELP, inflected for frequency and direction of movement, executing a half-circle with the arms in front of the body, in a way that expresses cursive imperfective aspect.
 
                More examples of grammatical imperfective aspect as result of verbal inflection can be found in sentences with the verb SPEAK, expressing unbounded time interval with cursive aspect. Figure 14 illustrates use of this verb:
 
                
                  [image: ]
                    Figure 14: The sign SPEAK.

                 
                The root sign for this verb consists of the right hand shaped in P (dactylology form 
                  [image: ]), palm down, moving forward in circles, starting from the mouth (left image). When the sign is repeated three times or more, the repetition is marking an undefined time interval – in the past, present or future. This sign can also characterize aspect by changing the handshape and arm articulation and executing the sign with both hands (as shown in the right image). Just like the other examples, when this event is expressed without an operator of PAST or FUTURE or a time adverb establishing deictic past or future, the present tense is the default value. The following example presents a lexical item expressing past tense:11
 
                
                    
                        	(16) 
                        	I EX MY BEFORE FAMILY SPEAK+inflection DECIDEnegation. NOW ACCEPT STUDY. (DA, C.avi) “Before, I didn’t accept what my family would say; now I accept to study.” 
 
                  

                
 
                Although the event “speak” occurs, in this sentence, before the moment of speech (it has its time of occurrence indicated by EX and BEFORE), the event extends throughout the whole time interval in the past, which means its grammatical cursive imperfective aspect is given by verbal inflection. It is also noticeable that the reading of the events “study” and “accept” are inceptive imperfective, because there is a time reference given for the beginning of the action, and the event remains without an end point. The time reference for the beginning is actually the moment of speech, determined by the time adverb NOW – this is why the events are read in the present tense.
 
                Another relevant question in the analysis of the verb SPEAK is: why does the modification in the frequency of the movement not specify the iterative aspect? In Libras, the iterative aspect case seems to be composed of inflection plus quantification in the verb complement or adverbs. In (16), there is no specification of how many people were involved in the event, how many times it occurred, nor in how many moments etc. This matter will be explained in the next subsection, about quantification in aspectual formation of sentences.

               
              
                3.4 Imperfective and iterative aspect inflection
 
                Considering the predication property that expresses status/phase development – i.e. representation of a state of affairs – it is worth analyzing the gradation difference between imperfective and iterative aspects. A qualitative perspective was chosen for this analysis, inspired by Verkuyl (1972, 1999), so this section evaluates sentences containing imperfective and iterative aspect, in order to elucidate the grammatical aspect described by Comrie (1976).
 
                The first example to be analyzed presents a sentence with the verb ASK. The root sign for this verb is executed with the left hand opened, placed horizontally with the palm turned to the right, while the right hand shaped in D (dactylology form 
                  [image: ]) with the palm down touches the left wrist, so that the forefinger moves ahead. In order to establish the iterative value for this verb, a modification happens in the frequency. Look at the examples:
 
                
                    
                        	(17) 
                        	MOM ASK+inflection(3X) MOTORCYCLE SEE. (LE, H.avi) “I asked, asked, asked mom: did you see the motorcycle?” 
 
                  

                
 
                
                  [image: ]
                    Figure 15: The signs MOM ASK MOTORCYCLE SEE.

                 
                It is hard to define an imperfective reading for this event, since “ask” denotes an action that usually begins and ends at the same point of a timeline, for its perfective aspect. Hence, the event “keep asking”, marked three times in the example, suggests the reiteration of the situation. This is because these situations are interpreted as a whole in each repetition. As explains Velupillai (2012: 226), they are “viewed at or from within the start and end points, as a bounded whole, giving various perfective aspects”. The only difference is, however, that this research names such perspective “iterative aspect”.
 
                Other sentence constructions that may elucidate the opposition between imperfective and iterative aspects are the ones with occurrence of the verb SEE. The root sign is produced with the right hand in a V handshape, moving forward from the right eye 
                  [image: ]. However, this verb may represent several different lexical aspect interpretations, so its inflections vary according to different aspectual cases intended, e.g.: “I saw (found out) a new world”; “I see (realize) that you have second thoughts”; “I see (understand) what you mean”.
 
                When employing the sign to express “see/view” or “find out”, its form is articulated as shown in Figure 16, with the right forefinger abruptly moving away from the eye, with strained facial expression and eyes wide open. This sign is used when the intention is to describe an event happening with defined start and end points, which means the situation is seen as a bounded whole, characterizing it as lexical perfective aspect. The next sentence (18) illustrates the sign SEE/FIND-OUT with such denotation:
 
                
                  [image: ]
                    Figure 16: The signs SEE/FIND-OUT.

                 
                
                    
                        	(18) 
                        	YEARS+inflection-future3x AGE 27 WALK SEE/FIND-OUT DEAF PLACE STUDY APAS “A long time after, by the age of 27, I was walking and saw (found) a place for deaf people to study, the APAS.” 
 
                  

                
 
                Note that the combination with YEARS+inflection-future3x and AGE 27 as complements in this sentence defines subintervals in the past time, and the first one implies that at least one of the subintervals is read as posterior to another. Thus, the first sentence is in the past, while the verb WALK lexically denotes imperfective aspect, since this event does not require an ending point to exist. Without the complements, WALK would be read as happening in the moment of speech, as its default value for time is undefined. The same characteristic applies to STUDY, but as it is not temporally marked by any element, it is interpreted as continuing until the current moment. Concerning the verb SEE, it is clear that its occurrence is perfective.
 
                As seen in the example with ASK in (13), the grammatical iterative aspect is understood as the repetition of an event that is typically clearly bounded, such as ‘see/find’. Thus, in Libras, when verbs with lexical perfective aspect (as stated here) undergo modification in frequency, i.e., when inflected for grammatical aspect, the interpretation tends to be iterative, not cursive. When the speaker intends to denote the iterative aspect for ‘see/find’, it is mandatory to change handshape and arm articulation (both hands and both arms are used), and the movement parameter, which has its frequency and time duration increased. The image below illustrates the modifications:
 
                
                  [image: ]
                    Figure 17: The signs SEE/FIND-OUT.

                 
                At this point, it is important to explain how the inflected form of the verb SEE, denoting “observe”, is formed, since it is not restricted to a point in time and does not imply a specified start and end point (imperfective aspect). In sentence (19) below, the root sign for SEE is produced with modification in the handshape and arm articulation, facial expression, and movement (altered in terms of amplitude, speed, direction and time duration). The whole sign becomes larger and slower. The direction, originally forward, becomes a half-circle, and the eyes are semi-closed, denoting time passing. Observe the alterations for grammatical cursive imperfective aspect:
 
                
                    
                        	(19) 
                        	I INSIDE WONDER+inflection-cursive SEE/OBSERVE+inflection-cursive HOW CHILDREN HOW BECAUSE FUTURE LIFE BREAK BEFORE ADVISE CHILDREN IMPORTANT (RO, E.avi) “I wonder inside, when observing children, how life can be ruined, and it is important to advise your children first thing.” 
 
                  

                
 
                
                  [image: ]
                    Figure 18: The signs I INSIDE WONDER SEE/OBSERVE.

                 
                When analyzing sentence (19), it is noticeable that the occurrence of the aspect inflection in SEE/OBSERVE is of grammatical cursive imperfective nature. This marking is also found in the verb WONDER, which becomes larger and longer, and is accompanied by a modification in the facial expression, in order to express imperfective aspect. Plus, the verb ADVISE is inherently imperfective, since its semantics expresses a situation without start or end point. So, the verb is read as an event occurring in the present tense, extending to the future, with a cursive aspect. To express the event “advise” in a defined period of time – perfective aspect – the root sign is modified to be executed with an abrupt movement. Figure (19) shows another case:
 
                
                  [image: ]
                    Figure 19: The signs CHANGE FANCY I ADMIRE PAST NOTHING SIMPLE CITY-CENTER I SEE/OBSERVE DIRTY REST CHANGE CITY-HALL CHANGE CL<IMPROVE/ICNCREASE> SEE/FIND-OUT PRETTY PERFECT.

                 
                In this occurrence of the sign SEE/OBSERVE uninflected, the interpretation is, by default, perfective, whereas the sign SEE/FIND-OUT is inflected for the iterative aspect. The sentence also shows the verb CHANGE, in its first occurrence, performed without grammatical aspect marker, denoting, thus, past tense, due to its inherent lexical aspect, while the deictic-relational anchor indicates its start and end points, with a whole bounded perspective. In the other two occurrences, the verb receives inflection for iterative aspect by altering the movement parameter, increasing the frequency. Concerning the verb ADMIRE – performed with the right in 4 handshape and the right index finger touching the tip of the nose –, it is interpreted as imperfective due to the extended duration and the facial expression. Thus, as there is no marker to denote past tense, the event extends until the present time.
 
                The next sentence contrasts with the previous examples, showing grammatical inflections for iterative aspect. In the sentence, the sign PERCEIVE is used – of which the root sign is executed with bent-V handshapes, hands positioned horizontally and moving towards the torso. However, to express the event without specifying its end point, PERCEIVE is altered in handshape and movement, so the fingers are flexed and move fast in a semicircle, in front of the body, opening and closing.
 
                Below, there is a part of a dialogue with grammatical aspect that tends more to imperfective than to iterative, because of the generic value given to the internal argument of the verb. However, an iterative interpretation is possible, due to the perfective aspect inherent to the verb, or to the quantification present in the frequency. Then, the definition of aspect depends on the compositionality of the sentence. For this example, it is also relevant to point out that the operator FUTURE, for the second occurrence of “perceive”, expresses posteriority only within a subinterval in the past.
 
                
                  [image: ]
                    Figure 20: The sign PERCEIVE.

                 
                
                    
                        	(20) 
                        	SIGN++ PERCEIVE+inflection-iterative APAS STUDY LEARN GO SECOND GRADE ANY FUTURE SIGNS PERCEIVE SIGN++ (EV. G.avi) “I perceived signs. In APAS I studied, I learned. I went to second grade, third grade, all of them. After, I perceived signs.” 
 
                  

                

              
             
            
              4 Conclusion
 
              The examples presented throughout this article aimed to illustrate the tense and aspect occurrences in Brazilian Sign Language (Libras). It was demonstrated that the signers use an imaginary timeline to express facts in the past, present and future, through the use of: specific markers grammatically inflected to denote time gradation (PAST and FUTURE); time adverbs, such as NOW/TODAY; and verbal lexicality, according to the parameters established by Klein (2007[1994]).
 
              Regarding time reference, the analyzed data suggest a hierarchy for these markers. The first element to be considered is deictic tense, expressed by temporal markers or time adverbs. In the absence of such elements, deictic reference as relational reference is to be considered, and the time interpretation demands compositionality of the verb’s inherent tense with reference time. The present tense is marked by the adverb TODAY/NOW (PRESENT), or the lack of any other temporal element, including inherent tense. In summary, present tense is the default in Libras. Future tense, on the other hand, requires the marker FUTURE, while past tense is indicated by the marker PAST and also by the lexicality of the verbs.
 
              The sentences here presented also point to a compositional semantic organization to denote aspect, with the use of grammatical inflections of imperfective and iterative aspect and the verb’s semantics, denoting perfective lexical aspect. Furthermore, when related to verb arguments or complements, such organization may offer an even wider range of aspectual readings. The description of this system was based on Comrie (1976), Verkuyl (1972, 1999), Smith & Erbaugh (2005), Gavruseva (2002) and Velupillai (2012).
 
              Lastly, in what concerns the rich morphological organization in Libras, data has shown inflections in the temporal markers PAST and FUTURE (for time gradation), by inceasing the amplitude of the movement parameter, or even modifying its direction (backwards and/or downward for past tense and forward and/or upward for future tense). To denote imperfective grammatical aspect, the signs may be performed slowly or continuously, and direction usually changes from straight to half-circle. The facial parameter is also modified. For grammatical perfective aspect, the sign execution is abrupt and straight, and in cases of iterative grammatical aspect, verbs become faster and shorter, there are additional occurrences of modifications in handshape and arm articulation, and direction usually changes from straight to half circle.
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            Notes

            1
              This research is a partial result from the doctoral dissertation of the author. This chapter was originally published with some modifications in Finau (2008).

            
            2
              Aarons, Bahan, Kegl, Neidle (1995) describe the structure of sentences in ASL based on the theoretical model called Government and Binding, sustaining the idea that temporal information in such language may be transmitted not only by adverbs, but also by lexical markers, that are inserted in the TENSE node of the phrase. Considering that this research focuses on semantic and pragmatic descriptions, the work of Aarons, Bahan, Kegl, Neidle (1995) is here cited only to widen the discussion on the possibility of analyzing PAST and FUTURE signs – among others – as time markers.

            
            3
              These imaginary lines have been described – with certain peculiarities – for different sign languages, as found in Zeshan (2000, 2003) and Quadros & Karnopp (2004).

            
            4
              The hypothesis of the timeline existence seems to be supported by the conceptual view that there are only a few lexical items, such as adverbs, responsible for tense structure in sign languages. Considering the signs for PAST, FUTURE and NOW/TODAY, the hypothesis is acceptable.

            
            5
              Besides other expressions in Libras that support time denotation, such as signs for days of the week, months of the year, seasons of the year, ordinal numbers, hours etc., occurrences of prepositions are also decisive in time denotation, like the sign for UNTIL, that marks the final moment of an event in a time span, and can be extended from the past to a moment marked in the present or in the future, or from a moment in the present to a point in the future. Hence, this sign always occurs together with another temporal marker, in general time adverbs, like TODAY, YESTERDAY and TOMORROW.

            
            6
              Although this proposition is designed to describe syntactic specifiers for TENSE and ASP in a generativist approach, its conclusions on aspectuality are very close to the ones described in the semantic-pragmatic analysis here presented.

            
            7
              It is possible to relate the semantic aspect, as described by Comrie (1976) and Smith’s (1997) concept of situation aspect, as well as grammatical aspect in relation to viewpoint aspect.

            
            8
              The point of view of various perfective aspects is here called iterative aspect.

            
            9
              Notice that inflections may be applied to different word classes, like temporal markers, adverbs, and the verbs themselves.

            
            10
              Even if example (9) includes a facial expression marking WHEN, i.e., the possibility that the event occurred before or after the moment of the speech, the sentence HOME ARRIVE BOY is kept to a single point in a time period, which means the aspect is imperfective anyhow. The sentence: WHEN HOME ARRIVE BOY can be interpreted as “When the boy arrived home” or “When the boy arrives home”. In this case, the pragmatic context of the narrative is the mandatory element in the selection of time reference (past or future).

            
            11
              This is a very interesting signal used by deaf Libras speakers in Curitiba. It is used to refer to the past, using the dactylology sign for X (a variant of E + X has also been observed). In general, when starting a narrative in the past in which the character is the signer him-/herself, the speech starts with an expression that situates the discourse in a specific time (1988, 2001, last January etc.) or age. Another option is the use of the sign EX. What is interesting about this sign is that it generally occurs together with the sign WHEN. These occurrences seem to reinforce the use of WHEN related to a time interval in the past, as in: EX I LITTLE (JO, A.avi).
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            Abstract
 
            This study aims to expand our understanding of the morphology of Libras by focusing on non-manual expressions, particularly mouth-morphemes, as relevant morpho-lexical units. The ELAN transcription and analysis revealed that mouth-morphemes in Libras have morpho-lexical properties similar to those documented by Bickford and Fraychineaud (2008), namely the ASL mouth-morpheme WHAT and mouth-lexeme PURPOSE. We observe that they are regulated by specific linguistic rules, with which they coordinate time and carry specific meanings. We emphasize the importance of documenting and analyzing mouth-morphemes, because research on Libras morphology has not yet described the properties of non-manual morphemes. The data indicate that the non-manual signals assume morphological and lexical functions, so we must take a fresh look at the faces of signers, which have a linguistic status.
 
          
 
          
            Resumo
 
            Este estudo expande a visão da morfologia da Libras focando nas expressões não-manuais como unidades morfolexicais. O capítulo apresenta os morfemas de boca, usando o sistema de anotação do ELAN. A análise revela que os morfemas de boca na Libras apresentam propriedades morfolexicais similares às documentadas por Bickford e Fraychineaud (2008), como os morfemas de boca WHAT e o lexema de boca ON PURPOSE, para a ASL. Nós observamos que esses morfemas são restringidos por regras específicas da linguística, que coordenam tempo e assinalam mecanismos específicos. Enfatizamos a importância da documentação e da análise dos morfemas de boca, porque as pesquisas atuais de análise morfológica não apresentam ainda clareza quanto ao que constitui um morfema nas línguas de sinais. Os dados revelam que os sinais não-manuais apresentam funções morfológicas e lexicais; portanto, nós temos que olhar para a face dos sinalizantes para identificar elementos linguísticos.
 
            
              1 Introduction
 
              Common misconceptions regarding sign languages persist. One of these misconceptions states that sign language is “language on the hands”, meaning that the lexemes of sign languages, as well as the morphology and syntax, are structured and articulated entirely by the hands, and, possibly, the forearms (Pfau and Quer 2010). The misconception that sign languages only involve the use of manual articulators is still quite widespread among lay people, but no longer among sign language researchers.
 
              However, according to Pfau and Quer (2010), this assertion is entirely false. They recognize the important role played by the hands on sign languages; nonetheless, they emphasize the same status of importance and complexity that other articulators — the body, the head and the face — have in respect to the grammar of the visual-gestural language modality. All linguistically significant elements which are not expressed by the hands are referred to as “non-manual markers”, or simply “non-manuals”. One fact that possibly confirms this status is based on research: the signers, when communicating, do not focus their attention on the hands of their interlocutor, but rather on the face, where the essential grammatical information is coded “non-manually” (Siple 1978; Swisher 1989).
 
              Because of this status, we have adopted the premise defended by Pêgo (2013),1 in which the author defends the term “grammatical non-manual signs” (SNMG), over “non-manual markers” or “non-manual expressions” because these do not express the morphological and lexical level on which we are focused in our studies. According to Pêgo (2013), the term “grammatical non-manual signs” (SNMG) is a better term as it can cover both manual and non-manual signals that assume the functions of morpheme and lexeme.

             
            
              2 Research on non-manual expressions in sign language and Libras
 
              In his early studies regarding ASL, Stokoe (1976 [1960]) had already highlighted the fact that some facial expressions play an important role, arguing that, for questions such as yes/no questions to be recognized as such, they needed, necessarily, to be accompanied by a marked facial expression and head position. However, he neither delimited nor detailed the occurrences and categories which constituted the non-manual expressions.
 
              Syntactic studies on ASL and other sign languages (SLs) have gained even more prominence since the 1970s. Until then, the researchers barely pointed out that word order of sentences in ASL has specific rules. Friedman (1976) suggests that the verb tends to be sentence-final, despite the inference of the flexibility of the word order. As the research deepened, the important role of non-manual signs has gained prominence, especially those regarding the face and the head, for identification of syntactic phenomena (Baker 1976; Baker and Padden 1978; Liddell 1978). The phenomena were also investigated by Bellugi and Fisher (1972) and Baker (1976), whose studies revealed the role of moving one’s head from one side to the other accompanied by a non-neutral facial expression when structuring a negative clause (Pêgo, 2013).
 
              Research conducted by Baker and Padden (1978), Baker-Shenk (1983), Liddell (1980) and Coulter (1979) demonstrated that non-manual signs are critical in marking certain grammatical structures in ASL. These findings allow us to identify three basic functions of these non-manual markings.
 
              According to McIntire and Reilly (1988), the first function would be the marking of specific syntactic structures, for example, topics and relative clauses. The second function of these facial markers represents adverbs which appear with a variety of predicates and have specific meanings, like the facial configuration called “mm” (it assumes a mouth configuration as if the signer were simulating a humming noise) meaning “with effort”, “easily”, “regularly”.
 
              For illustration purposes of these mouth morphemes, we present the Figures 1a and 1b taken from Bickford and Fraychineaud (2008) studies, which describes the mouth morpheme ‘’mm’’ beside others, and data gathered by Pêgo (2013) in which the mouth morpheme ‘’th’’ appears.
 
              
                [image: ]
                  Figure 1a: th morpheme.

               
              
                [image: ]
                  Figure 1b: mm morpheme.

               
              The third function of non-manual facial signs in ASL, as shown by Bickford and Fraychineaud (2008), applies to specific lexical items, for example, THROW-UP, with a mouth morpheme that requires one’s tongue sticking out, which is mandatory in meaning-making.
 
              Wilbur (2000) suggests that the upper and lower face, relating to non-manual signs, are related to different syntactic domains: signs using the upper face or the head (eyebrows, eyes, and head position and movements) occur with major structures, such as clauses and sentences; signs using the lower face (mouth, tongue, cheeks), distinctly, would be associated with lexical items or with the phrases in which those items appear, especially to express adjectival or adverbial information.
 
              Anater (2009), in her studies, states that grammatical non-manual markings behave differently in terms of complexity and scope. They can be redundant when occurring together with hand signs or when acting specifically as grammatical markers. Nevertheless, they represent, in all cases, a mandatory aspect of linguistic structures within morphology (Pêgo, 2013).
 
              In her studies, Pêgo (2013) states that research involving non-manual aspects of Libras show that non-manual markers behave similarly to those demonstrated in research involving other sign languages; they occur at the same time as the hand signs, and, in general, are present on the face of the signer. The signaling is also accompanied by a non-neutral position of the head, using head and body movements”. (Liddel 1980, cited in Quadros & Karnopp 2004: 132).
 
              It is also possible to find non-manual expressions from the gaze direction to evidence grammatical agreement; the head movement, often linked to constructions with focus; and negation and interrogation markings, identified by headshake or head tilt, which may also be linked to brow raise and mouth gestures and to furrowed forehead.
 
              Bahan (1996) addresses head tilt and eye gaze direction as agreement markings in ASL; in the same way and based on Bahan’s research, Quadros, Pizzio & Rezende (2009) highlight the most common non-manual markings related to agreement between verb and object, which is the inclination of the body and direction of gaze in the agreement between the object and the subject. We have seen that performing or omitting this non-manual marking in ASL and Libras plays a fundamental role in distinguishing agreement and simple verbs. Arrotéia’s (2005) studies also explore these facial markers through the observation of non-manual markers of negation in Libras, reporting that there is a subdivision of this marking into two distinct parts, “headshake” and “negative facial expression”. The author distinguishes these two terms, demonstrating that there is a grammatical function in the negative facial expression marker, and describes it: “Lowering of the eyebrows, changing the mouth pattern (either only by lowering the mouth corners or rounding the lips, like an ‘O’), and slight lowering of the head [...]. Headshake, in its turn, corresponds to the repetitive shaking of the head, from one side to the other, on a horizontal axis “(Arrotéia 2005: 10). The author emphasizes that the negative facial expression marker is required in sentences, while the headshake is optional in these constructions. It is important to note that when this negative facial expression marker is not present, corresponding facial expression must appear, which is often followed by the lexical sign ‘NO’ (manually).
 
              Libras has a peculiar kind of negative concord: “the strict negative concord [...] which corresponds to the case where, regardless of the number of negative items and the positions occupied by these items in the sentence, the negative marker [negative facial expression] must be used so that the sentence is effectively registered” (Arrotéia 2005: 90).
 
              When it comes to the morphology of non-manual signs of Libras, Anater (2009) mentions two basic functions of non-manual expressions: to mark syntactic structures and to distinguish lexical items (Quadros & Karnopp, 2004).

             
            
              3 Mouth morphemes
 
              Sign Language morphology and morphemes have been mentioned in studies and in the literature for decades. We intend to explore these concepts even further and demonstrate that morphemes or lexemes can be non-manual signs.
 
              Before we define mouth morpheme, it is necessary to distinguish the role of etymology. Boyes Braem and Sutton-Spence (2001) state that there are different uses of mouth in sign language, classified according to their etymological origin: whether or not they are borrowings from oral language. Mouthings constitute movements/expression borrowed from an oral language, with full or partial movements. The term ‘mouth gestures’ is defined by the authors as gestures used in the community or iconic representations, or with no obvious origin (Pêgo, 2013). In the field of morphology, it is more appropriate to use the term ‘mouth morphemes’. Researchers Bickford and Fraychineaud (2008) categorize mouth morphemes according to their status in the synchronic grammar: the mouth is used as an inherent part of specific hand signs, or used as an independent morpheme subject to combinations with hand signs (mouth morpheme).
 
              
                [image: ]
                  Figure 2: Table taken from Bickford and Fraychineaud (2008), which categorizes the mouth morphemes according to their synchronic status in the grammar.

               
              In this chapter, we summarize the data analyzed by Pêgo (2013), in which some morphological and lexical features of Libras non-manual signs have been identified based on properties analyzed and reported by Bickford and Fraychineaud (2008). The corpus of the analysis was composed of videos of deaf users of Libras in spontaneous utterances, through narratives and/or YouTube videos.
 
              
                3.1 Mouth morphemes are dynamic and temporally coordinated with hand signs
 
                According to Bickford and Fraychineaud (2008), the transition moments from one mouth movement to another are carefully and specifically coordinated with hand signs. Pêgo (2013), in her studies, using ELAN, has noted that not all non-manual signs with morphemic characteristics (i.e. they have meaning and cannot be broken down into smaller units without loss of meaning, combine with each other and with other non-manual and manual morphemes, among other properties) had specific temporal coordination. ELAN, being a dynamic tool, allowed such observation, adjusting to the simultaneous nature of sign languages. The manual and non-manual morphemes occur simultaneously but also in a coordinated manner, wherein the non-manual morphemes showed this fact more frequently.
 
                Figure 3 shows a sequence of two pictures taken from her studies which demonstrate the dynamic nature of the mouth morpheme (pow) and the fact that it requires temporal coordination with the manual sign BURST, with “BURST SIGN+MOUTH IN POW” (Pêgo, 2013).
 
                
                  [image: ]
                    Figure 3: The sign BURST.

                 
                Pêgo (2013) states that in the production of the mouth morpheme illustrated, its beginning (mouth with lips pressed together) and its end (mouth in ‘O’ shape) occur in coordination with the hand sign ‘’burst’’. This mouth morpheme is characterized as a bound morpheme, and can occur with hand signs which refer to explosions (car crashes, for example).

               
              
                3.2 Mouth morphemes involve more than only the mouth
 
                In their study, Bickford and Fraychineaud (2008) say that some mouth morphemes involve other non-manual articulators, such as head and shoulders. Some morphemes only occur with mouth movements, while others occur associated with head movements and shoulder movements.
 
                According to Pêgo’s research (2013), the mouth morpheme “U” is prominently associated with furrowed eyebrows, which is a syntactic element. In this case, the mouth morpheme is articulated with another non-manual element, which is demonstrated in Figures 4 and 5. A case of production of the same morpheme, but with another function grammatical determination is shown in the Figure below.
 
                
                  [image: ]
                    Figure 4: Morpheme “U”.

                 
                The expression “WHAT?” is produced as follows: SIGN <WHAT> + MOUTH IN ‘’U’’+ FURROWED EYEBROWS
 
                By contrast, in the case below (Figure 5), when one raises the eyebrows and adds a headshake, a grammatical determination is set up.
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                    Figure 5: The sign OF.

                 
                Figure (5), according to Pêgo (2013), expresses the preposition “of” (indicating possession) and is produced as follows: HEADSHAKE+BROWS RAISED+MOUTH IN ‘’U’’+ <WHAT>.
 
                The author, in the same research, reports a sentence produced with this mouth movement, and another one, indicated in Figure 6:
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                    Figure 6: The sign ICE CREAM with its mouth morpheme, required when producing the sign.
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                    Figure 7: The sign HEADSHAKE+BROWS RAISED+MOUTH IN ‘’U’’+ WHAT.
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                    Figure 8: The sign GRAPE.

                 
                The author claims that the sentence formed by Figures 6, 7 and 8 correspond to the following: grape ice cream. We realize that the mouth morpheme with the mouth in ‘’U’’ shape, associated with the headshake, represents a morpheme denoting determination (Pêgo, 2013). In this case, the mouth movement “U” is bound with other elements, which indicates that it assumes different functions in the same sentence, as part of the sign <GRAPE>, and as determination.

               
              
                3.3 Changes in hand movement prompted by mouth morphemes
 
                For ASL, Bickford and Fraychineaud (2008) give an example of a mouth morpheme “th” meaning negligent, and when combined with hand signs, it is required that such hand sign presents a different movement, in accordance with the meaning amended by the mouth morpheme “th”. Unlike the aspectual modulations pointed out by Klima & Bellugi (1979: 243–271), this change in the movement has no morphemic status, which only occurs with “th”, and is therefore part of this morpheme (Pêgo, 2013).
 
                An example taken from Pêgo’s research (2013) in Libras corresponds to the morpheme with the same mouth configuration as in “th”, and conveys the same meaning of carelessness. Note the production of the hand sign without the morpheme and its meaning, and the production of the same hand sign with the morpheme and its meaning, in Figures (9) and (10).
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                    Figure 9: The sign WRITE PROPERLY.

                 
                The phrase “write properly” is produced as follows: LIPS PRESSED + FURROWED BROWS + WRITING SIGN
 
                
                  [image: ]
                    Figure 10: The sign WRITE CARELESSLY.

                 
                The phrase “write carelessly” is produced as follows: TONGUE IN “th” + NEUTRAL BROW + WRITING SIGN.
 
                The analysis of this study concluded that the mouth morpheme “th” is a bound morpheme and changes the meaning of hand signs that accompany it.

               
              
                3.4 Mouth morphemes are not only adverbial
 
                Several studies consider mouth morphemes to be adverbs, expressing manner and degree, with the meanings associated with prototypical adverbs; when used, they modify verbs, adjectives or adverbs. An example taken from Pêgo (2013) shows us that the mouth morpheme that is produced with the following configuration – cheeks sucked in, indicating void (Figure 11) – is always associated with hand signs, and these signs only occur together with this mouth morpheme. However, when alone, this mouth morpheme carries its very own meaning (Pêgo, 2013, p.72).
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                    Figure 11: Indication of void.

                 
                Another example, still according to the same author, who corroborates what is stated by Bickford and Fraychineaud (2008), shows that, despite the fact that current research shows these adverbial features, when observing more deeply we notice that some mouth morphemes have functions that are not considered to be adverbial, such as size, distance regulators, quantity, and relativism.
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                    Figure 12: Morpheme + classifier indicating timeline.

                 
                Figure (12) shows the mouth morpheme that takes the form of semi-closed lips with an air puff, associated with the classifier that indicates the timeline.

               
              
                3.5 Co-occurrence restrictions with signs and aspectual modulations
 
                Pêgo considers the co-occurrence with signs and aspectual modulations to be the property which demonstrates more accurately the morphological trait of non-manual signs: mouth morphemes are often combined with hand signs, although they have limitations of use and cannot be combined with just any signs (Pêgo, 2013, p. 70).
 
                The examples mentioned by the author are outlined below:
 
                Bound morpheme only occurs in two signs, with prototypical meanings, ice cream and lollipop.
 
                
                  [image: ]
                    Figure 13: The sign LOLLIPOP: this would also apply to the ICE CREAM sign, but with different hand configuration.

                 
                The “U”-shaped mouth morpheme by itself can be applied to other contexts with the assigned meaning exemplified in Figure (14). The figure indicates something that is amazing, profound, corresponding to the expression in Portuguese uau [wow], without, however, verbalising this word.
 
                
                  [image: ]
                    Figure 14: “U”-shaped mouth morpheme associated with the sign indicating the meaning of “wow”, without verbalizing the word in Portuguese.

                 
                Other mouth morphemes reproduce the articulation of the spoken word, as in the examples HOW (Figure 15) and NOW. Such mouth morphemes often occur without the hand sign, while the hand sign must co-occur with this mouth morpheme, indicating that the hand sign is part of the mouth morpheme.
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                    Figure 15: Production of sign HOW associated with the mouth morpheme “how”.

                 
                An interesting example is pointed out by Pêgo (2013), stating that it is possible to observe some lexemic properties of some non-manual signs by identifying them as non-manual signs instead of non-manual morphemes.
 
                The mouth morpheme (biting the lips) occurs simultaneously with the hand sign, giving this sign the meaning of deliberately, intentionally.
 
                Figure 16 exemplifies the hand sign ORGANIZE, PLAN, and when combined with the mouth morpheme shown – biting the lower lip – it indicates an action to organize but with bad intentions or deliberately. It is observed that this non-manual morpheme occurs along with hand signs to add to the action a meaning of purpose or intention, and it also occurs alone with the meaning “on purpose”, “intentionally”. If we attribute the meaning of ‘’deliberately’’ to this co-occurrence, the mouth morpheme would be regarded a lexeme (Pêgo, 2013).
 
                In terms of distribution of the mouth morphemes, they can appear alone or with manual signs. Figure 13 shows that the sign <LOLLIPOP> has a bound morpheme, while Figure 14 and 15 demonstrate a mouth morpheme that can be used with different meanings, like the sign for uau [wow] with “U” morpheme and an air puff. The distinction between non-manual morphemes and non-manual lexemes shows different functions of these elements, not only phonological but also at the morphological and syntactic levels.
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                    Figure 16: Mouth morpheme biting lower lip.

                
              
             
            
              4 Conclusions
 
              Bickford and Fraychineaud’s (2008) research inspired other studies, such as the research by Pêgo (2013) described in this chapter, analyzing the Libras grammatical non-manual signs. The author analyzed and attested that mouth morphemes in Libras have morpho-lexical properties similar to those observed and documented by Bickford and Fraychineaud (2008). As an example, we can take the mouth morpheme WHAT, which gives meaning to the co-occurring hand sign and can be combined with several signs; and the mouth-lexeme ON PURPOSE, which carries meaning alone, without the need of a hand sign. It was observed that they are governed by specific linguistic rules, have temporal coordination and are able to contribute specific meanings.
 
              Although data shows that grammatical features are incorporated into the mouth morpheme, researchers in sign language still focus on the manual features. However, the grammaticality of the facial area, although superficially addressed, certainly plays a key role in the structure of sign languages. Several authors have highlighted this issue in their linguistic studies, which has attracted the attention of some researchers, even though there is still much to be “discovered” in this area.
 
              The importance of this research affects not only the field of linguistics. Pêgo (2013) points out that her analysis will certainly influence the importance given to mouth morphemes and other non-manual morphemes within the teaching of Libras, considering that it is not enough just to teach these morphemes or their aspectual modulations in abstract contexts, but it is important give examples. According to Bickford and Fraychineaud (2008), it is essential to teach each combination separately as a grammatical component, so that both L1 and L2 learners understand their combinations and their meanings. In this way, documenting the non-manual expressions of Libras under a morpho-lexical perspective, we will contribute not only to the field of linguistics regarding Libras studies, but also to the educational and translation areas (Pêgo, 2013).
 
              We hope that, with this study, we have been able to raise the curtains that prevented or hindered a new morphological interpretation of non-manual expressions.
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            Notes

            1
              As adopted by Pêgo (2013) and Anater (2009), the Brazilian Sign Language will be referred to as Libras, which is the standard adopted by national and international linguistic studies. The term most commonly used by the Brazilian community is Libras.
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            Abstract
 
            Signs, the lexical building blocks of signed languages, can be characterized as one-handed or two-handed (Battison, 1978; Klima & Bellugi, 1979). Research mostly on American Sign Language has found that signs can vary in relation to the ‘number of hands’ articulatory parameter (e.g. Woodward & DeSantis, 1977). According to Liddell & Johnson (1989), in some cases this variation can result from the influence of the phonological context, since one-handed signs are observed to be produced with two hands when following and/or preceding two-handed signs and vice-versa. The same phenomenon is reported for Auslan by Johnston & Schembri (1999), who described it as ‘coarticulation’. We aimed to test whether the variation in the number of hands of certain signs in Brazilian Sign Language (Libras) can also be explained in terms of coarticulation. We carried out an experiment in which three Libras signs (ALREADY, NEED and WANT) were elicited in isolation (in order to determine the basic form of those signs for each signer) and in controlled contexts where they were embedded in glossed utterances and appeared before or after one- and two-handed signs. In order to test whether a faster signing speed can also increase the occurrence of coarticulation, as has been reported for spoken languages (Hardcastle, 1985; Farnetani, 1990; Farnetani & Recasens, 1993), our four deaf participants produced the context-controlled utterances at two speeds: normal and fast. Our results show that the occurrence of coarticulation in the ‘number of hands’ articulatory parameter varies across signers, signs and signing speeds.
 
          
 
          
            Resumo
 
            Os sinais, itens lexicais das línguas de sinas, podem ser caracterizados como sendo uni ou bimanuais (Battison, 1978; Klima e Bellugi, 1979).1,2 Pesquisas, majoritariamente sobre a língua de sinais americana (ASL), documentam que alguns sinais dessa língua podem variar em função dessa característica articulatória (Woodward e DeSantis, 1977, entre outros). De acordo com Liddell e Johnson (1989), em alguns casos essa variação pode resultar da influência do contexto fonológico, dado que se observam na ASL sinais unimanuais sendo produzidos com duas mãos quando seguem e/ou precedem sinais bimanuais e vice-versa. O mesmo processo é observado na língua de sinais australiana por Johnston e Schembri (1999) e descrito pelos autores como coarticulação. Para testar se a variação no número de mãos de certos sinais da língua brasileira de sinais (libras) pode ser explicada como resultante de coarticulação, realizamos um experimento no qual três sinais da Libras (JÁ, PRECISAR e QUERER) são eliciados isoladamente e em contextos controlados. Eliciamos os sinais-alvo em sua forma isolada para determinar para cada sinalizante sua forma básica, uni ou bimanual. Já a eliciação em contextos controlados, por sua vez, objetivou testar se o número de mãos dos sinais em questão pode variar em função de estes serem antecedidos e/ou seguidos de sinais uni e bimanuais. Testamos também se um aumento na taxa de sinalização pode aumentar a ocorrência de coarticulação, como ocorre nas línguas orais (Hardcastle, 1985; Farnetani, 1990; Farnetani & Recasens, 1993), ao solicitar aos quatro participantes surdos (duas mulheres e dois homens entre 28 e 29 anos) que produzissem os enunciados em que os sinais-alvo foram inseridos em duas taxas de sinalização: normal e rápida. Nossos resultados mostram que a ocorrência de coarticulação no parâmetro número de mãos variou em função dos sinalizantes, dos sinais e das taxas.
 
            
              1 Introduction
 
              The lexical items of signed languages, traditionally called signs, are mainly articulated by the hands. Hands are generally described in the literature on signed languages by the pairs of terms ‘active’ or ‘passive’ and ‘dominant’ or ‘non-dominant’ (Battison, 1978). If the hand moves it is referred to as active, but if it does not it is referred to as passive. In the latter situation, the stationary hand usually serves as a location (place of articulation) for the active hand. The term dominant hand is used to describe the hand preferred to produce one-handed signs or to play the active role in certain two-handed signs. The term non-dominant, in turn, is used to characterize the hand that is not usually employed for those functions.
 
              As signed languages ​present signs that are typically articulated with one hand and others with two, Klima & Bellugi (1979) proposed the inclusion of the parameter hand arrangement in the list of sublexical primitives employed in the phonological analysis of signs. In addition to describing the number of hands with which signs are produced, one or two, the parameter hand arrangement also specifies, in the case of two-handed signs, if both hands are active, or if one is active and other passive. Following the terminology proposed by Hulst (1996), two-handed signs produced with two active hands are referred herein as to as balanced, as opposed to two-handed signs realized with an active and a passive hand, which are called unbalanced.3
 
              Klima & Bellugi also justified the inclusion of the parameter hand arrangement in the existence of minimal pairs in ASL in which the lexical contrast between signs is formally established based solely on this parameter.4 Nevertheless, the authors state that hand arrangement minimal pairs are rare and generally semantically related.
 
              Xavier (2006) demonstrated that Libras signs are also characterized as being either one or two-handed. Based on the analysis of a database formed by 2,274 monomorphemic signs collected from a Libras dictionary (Capovilla & Raphael, 2001), he reported that one-handed signs represented 44 % of his corpus, as opposed to two-handed signs which made up the remaining 56%.5 Furthermore, Xavier also showed that, in Libras, signs produced with two hands can be balanced,6 as PLAY (Figure 1), or unbalanced, as TREE (Figure 2). Signs such as PLAY accounted for 60% of the two-handed signs in Xavier’s database, while signs such as TREE accounted for the remaining 40%.
 
              
                [image: ]
                  Figure 1: The sign PLAY.

               
              
                [image: ]
                  Figure 2: The sign TREE.

               
              In a more recent study, Xavier & Barbosa (2013) report the existence of pairs of signs in Libras in which the lexical contrast is also established based on their number of hands. However, according to the authors, besides being rare, those pairs of signs seem to be always semantically related, as can be seen in the signs AGE (Figure 3a) and BIRTHDAY/ANNIVERSARY-PARTY (Figure 3b).
 
              
                [image: ]
                  Figure 3: The signs (a) AGE and (b) BIRTHDAY/ANNIVERSARY-PARTY.

               
              Furthermore, as shown by Xavier and Barbosa, unlike the minimal pairs identified in ASL by Klima and Bellugi, AGE and ANNIVERSARY/BIRTHDAY-PARTY do not differ from each other only with respect to their number of hands. As the images above suggest, there is a difference in the iteration of movement. In AGE, the movement is performed twice, whereas in BIRTHDAY/ANNIVERSARY-PARTY it is produced only once. The same seems to occur with other pairs of Libras signs similar to the one in discussion, which suggests that the parameter hand arrangement is not employed as the only phonological element in Libras lexical contrasts and is, therefore, always associated with differences in other(s) parameter(s). This can be seen in the pairs of signs below, where in addition to the number of hands, one can see differences in movement.
 
              Despite the distinctiveness of hand arrangement, Xavier (2011) and Xavier & Barbosa (2013) report cases of variation (or neutralization) involving this parameter, similarly to what is reported for ASL (Woodward & DeSantis, 1977). Specifically, the authors point out, based on data collected from observations of spontaneous signing, that some signs typically produced with one hand can be realized with two (and vice versa) without any change in their meaning. Table 2 shows an example of a balanced sign (ACCEPT) and an unbalanced sign (AFTERNOON), which commonly vary in their number of hands.
 
              
                
                  Table 1:Pairs of semantically related signs also distinguished in terms of their number of hands.
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                      	MONEY 
                      	RICH 
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                      	LAUGH 
                      	FRIENDLY 
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                      	SEE 
                      	VISUAL 
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                      	TELL 
                      	ADVERTISEMENT 
 
                

              
 
              
                
                  Table 2:Pairs of signs that can vary in their number of hands.
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                      	ACCEPT 
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                      	AFTERNOON 
                      	 
 
                

              
 
              As this work does not focus on cases in which the pronunciation of signs varies in relation to the activity of the hands (whether both are active or one active and the other passive, a kind of variation also attested in Libras),7 we decided to use to the term number of hands instead of hand arrangement, since the latter refers not only to the number of hands involved in the production of a sign, but also their activity.
 
              
                1.1 Some phenomena related to the use of hands in signed languages
 
                The literature, mostly on ASL, documents some processes related to the dynamics of the hands in signing. Among these processes are dominance shift, non-dominant hand anticipation and perseveration, mirroring and simultaneity (or co-production).
 
                Dominance shift occurs in situations in which the non-dominant hand is employed to perform functions typically performed by the dominant hand (e.g.: to produce one-handed signs or to play the active role in unbalanced signs) (Battison, 1974).8 The non-dominant hand anticipation and perseveration consists of anticipating or perseverating the non-dominant hand required to produce, respectively, the following or previous sign during the production of a one-handed sign (Liddell & Johnson, 1989; Sandler, 1993). Mirroring refers to situations in which the non-dominant hand copies the articulatory characteristics and activities of the dominant hand despite being in a rest position (Nilsson, 2007). Finally, simultaneity or co-production refers to the possibility of producing two signs simultaneously, one in each hand. These cases include situations where the non-dominant hand holds a part of a sign while the dominant articulates another one (Liddell, 2003; Hendricks, 2007; Vermeerbergen & Demey, 2007).
 
                In addition to these phenomena, the literature on signed languages also documents the occurrence of two other processes related to the use of hands in signing: doubling and singling (Johnston & Schembri, 1999). These processes, which are the object of interest of this chapter, refer, respectively, to the realization, with two hands, of one-handed signs and the opposite phenomenon. Doubling and singling in Libras will be discussed in more details in the following subsection.

               
              
                1.2 Doubling and singling
 
                Johnston & Schembri (1999) documented that in Australian sign language (Auslan) signs typically articulated with one hand can sometimes be produced with two, as well as signs usually produced with both hands may be sometimes produced with one only. The authors refer to the first case as doubling and the second as singling.
 
                Drawing on Xavier (2011) and Xavier & Barbosa (2013), both processes occur in Libras and may or may not change the meaning of signs. Among the signs in which a change in the number of hands changes the meaning of the sign, the authors identified cases of doubling only. However, among the signs whose meaning does not change as a result of a change in their number of hands, they identified cases of both doubling and singling.
 
                The cases of doubling in which the meaning changes (for that reason not characterizable as cases of variation) seem to be related to the expression of plurality, aspect and intensity.9 As for the cases in which a change in the number of hands does not change the meaning of a sign and thus can be treated as its different pronunciations may occur (1) freely or be motivated by (2) extra-linguistic factors (unavailability of one of the hands)10 or (3) the phonetic-phonological context (i.e. the influence of the previous and/or following sign (coarticulation)). All these cases are summarized in Table 3 below.
 
                
                  
                    Table 3:Summary of the doubling and singling cases and their underlying factors in Libras.

                  

                    
                        	Change in meaning 
                        	Doubling 
                        	Singling 
  
                        	Yes 
                        	Plurality Aspect Intensity 
                        	 
 
                        	
 
                        	No 
                        	Coarticulation 
                        	Free variation Extralinguistic factors Coarticulation 
 
                  

                
 
                In this chapter we will focus on cases of doubling and singling that are motivated by the context (coarticulation),11 that is, cases in which the number of hands of certain signs seems to vary in function of the number of hands of the previous and/or following sign.
 
                Liddell & Johnson (1989) and Johnston & Schembri (1999) report that in ASL and Auslan, respectively, some signs, typically produced with one hand, are observed being articulated with two hands (and vice versa) as a result of the influence of the number of hands of adjacent signs. Thus, these authors suggest that the variation in the number of hands in those languages can be explained, to some extent, by coarticulation, a phenomenon widely attested in spoken languages. According to Kuhnert & Nolan (1999), coarticulation can be anticipatory, when a given speech segment is influenced by another that follows it, or perseveratory (or carryover), when this influence comes from a previous segment.
 
                Libras data collected through observations of spontaneous signing suggest the occurrence of coarticulation involving the parameter number of hands in this language. As an example, we can cite the production of the sign IMPORTANT (Figure 4) observed in a video available on Youtube. 12
 
                
                  [image: ]
                    Figure 4: Variation in the realization of IMPORTANT motivated by the phonetic-phonological context.

                 
                Despite being a typical one-handed sign, as it appears in Figure 4a, IMPORTANT (Figure 4b) was produced with two hands (doubling) by the same signer in a context where it was in between two-handed signs. As IMPORTANT in (4b) is not accompanied by facial and body expressions that may indicate intensity (as it is in (4a)), we discarded meaning intensification as a reason for the occurrence of doubling here (Xavier, 2013). Thus, in our view, the production of IMPORTANT with two hands in this case seems to be motivated by strictly articulatory reasons. Precisely because IMPORTANT is being produced between two two-handed signs, namely HANDS and OK.
 
                Based on observations like that, we hypothesized that the variation in the number of hands can be, to some extent, explained as a result of coarticulation and as such can be affected by an increase in its production rate, as has been demonstrated for spoken languages (Hardcastle, 1985; Farnetani, 1990; Farnetani & Recasens, 1993). In order to test our hypotheses, phrased in (1) and (2), we designed the experiment we describe in the following section.
 
                
                    
                        	(1) 
                        	The phonetic-phonological context, that is, the number of hands of adjacent signs, influences the realization with one or two hands of certain Libras signs (coarticulation); 
 
                        	(2) 
                        	An increase in the signing rate triggers or increases coarticulation in the number of hands. 
 
                  

                

              
             
            
              2 Methods
 
              
                2.1 Participants
 
                Four deaf signers: two men (MM and CT) and two women (AD and BL). All with congenital deafness, but only one was born to deaf parents (AD) and can therefore be considered a native signer. The other three (MM, TC and BL), born to hearing parents, learned Libras at the school for the deaf between 2.6 and 5 years of age, through interaction with other deaf children. The age of the subjects at the time of the experiment ranged between 28 and 29 years old. The participants who have hearing parents were born, grew up and have lived in the city of São Paulo. The only native signer, in turn, was born, raised and has lived in the city of Santos, in São Paulo state’s coast. However, this participant has worked and spent most of her time in the city of São Paulo for the last five years. All participants can articulate speech and read lips, and all of them hold a university degree. In addition, all participants reported having contact with other deaf individuals and lots of contact with each other, as they have been friends since childhood.

               
              
                2.2 Stimuli and procedures
 
                We tested in this study the following three Libras signs: NEED (Figure 5), WANT (Figure 6) and ALREADY (Figure 7).13 Their selection was motivated by the fact that we observed them to vary in their number of hands in spontaneous signing. It is noteworthy that the lack of historical records of the language prevents us from determining with certainty their original number of hands. Although the pictures may suggest that NEED is two-handed and WANT and ALREADY are one-handed, they may simply indicate our deaf collaborator’s (dialectal or individual) choice.
 
                
                  [image: ]
                    Figure 5: The sign NEED.
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                    Figure 6: The sign WANT.
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                    Figure 7: The sign ALREADY.

                 
                In order to elicit these three signs, we designed an experiment which consisted of two parts: a structured interview and the signing of utterances. The interview aimed to elicit the target signs in isolation. We considered this step necessary because it would allow us to determine, for each participant, if the basic form of the target signs is one or two-handed and characterize their variation as a case of doubling or singling. The signing of utterances, on the other hand, aimed at eliciting the target signs in different contexts. These contexts were manipulated so as to enable us to test the influence of the number of hands of the previous and/or following sign onto the target ones.
 
                The two parts of experiment were developed with the collaboration of two fluent Libras signers. The interview was conducted in the presence of the first author by a hearing native signer. The signing of utterances was conducted by the first author in the presence of a deaf assistant, to whom the signing was directed, a week later.
 
                
                  2.2.1 Interview
 
                  Each participant was interviewed separately by a hearing Libras native signer. Before the interview, she instructed the participants to answer her questions using only the sign for which a Portuguese gloss was being displayed on a computer screen. For example, the interviewer asked the participants if they would like to enroll in an ASL course. They were expected to answer solely by using the sign WANT, for which a Portuguese gloss was being shown on a computer screen. The first author instructed the interviewer not to use the target signs in her questions so as to prevent any influence on the participants’ productions.
 
                  In total, each participant answered 28 questions. 12 of them elicited the target signals (four for each) and 16 were fillers for which the expected responses consisted of signs (ABSURD, AGREE, LIKE or NO-PROBLEM) that we never observed to vary in their number of hands.

                 
                
                  2.2.2 Signing of utterances
 
                  The second part of the experiment was conducted by the first author a week later. A deaf assistant, to whom the participants were instructed to address their signing, was always present. In this part participants were requested to sign the Libras utterances, written in Portuguese glosses, that appeared on a computer screen.
 
                  To make sure that all participants would receive identical instructions, we videotaped our deaf collaborator explaining the experimental tasks in Libras. We showed this video to each of the four participants before the experiment started. In the video, our deaf collaborator requests the participants (1) to read the utterance on the computer screen, after that (2) to click on the ‘enter’ button to switch to a blank slide, and finally, (3) to look at the deaf assistant sitting next to the camera, and sign to him, from memory, the same utterance s/he had just read. They were instructed to do so for all utterances in the experiment. As will be discussed below, when relevant, the participants also received instructions on the rate at which they should sign.
 
                  We decided to ask the participants to change the slide with an utterance to a blank slide to avoid them to read and sign at the same time. Our expectation was that if the participants signed from memory, they would coarticulate more, since, according to Whalen (1990), coarticulation is largely planned. We decided to have a deaf assistant in every session, as Israel & Sandler (2011) and Tyrone et al. (2010), so that the participants could direct their signing to him and thus make it less artificial than it would be if they had to sign to the camera only.
 
                  Following Tyrone et al. (2010), we elicited Libras utterances through written glosses. The use of glosses, by both Tyrone and colleagues and us, was due to the fact that Libras, as well as ASL, does not have a conventional writing system through which one could elicit indirectly signs in specific contexts. Thus, while recognizing the problems that the use of a language to elicit data from another can generate, this method seemed the only currently available for the type of data that wanted to collect.
 
                  The utterances used as stimuli are not translations of Portuguese sentences. They were created with the help of two fluent signers: one, profoundly deaf from birth and Libras users since six years old and the other hearing, but a native Libras user because of the contact with her 14 deaf relatives since childhood. Our interference in the creation of these utterances was restricted to telling our collaborators the signs to be used and the phonetic-phonological contexts in which they should appear (Table 4).
 
                  
                    
                      Table 4:Stimuli used to elicit the signs NEED, WANT and ALREADY in context.

                    

                       
                          	A) NEED 
  
                          	I 
                          	NEED 
                          	TRAVEL 
                          	EUROPE 
                          	FAMILY 
                          	NEED 
                          	MOVE 
                          	EUROPE 
 
                          	One 
                          	 
                          	One 
                          	One 
                          	Two 
                          	 
                          	Two 
                          	One 
 
                          	hand 
                          	 
                          	hand 
                          	hand 
                          	hands 
                          	 
                          	hands 
                          	hand 
 
                          	I need to travel to Europe. 
                          	My family needs to move to Europe. 
 
                          	I 
                          	NEED 
                          	MOVE 
                          	EUROPE 
                          	FAMILY 
                          	NEED 
                          	TRAVEL 
                          	EUROPE 
 
                          	One 
                          	 
                          	Two 
                          	One 
                          	Two 
                          	 
                          	One 
                          	One 
 
                          	hand 
                          	 
                          	hands 
                          	hand 
                          	hands 
                          	 
                          	hand 
                          	hand 
 
                          	I need tomove toEurope. 
                          	My Family needs to travel to Europe. 
  
                          	B) WANT 
 
                          	I 
                          	WANT 
                          	TRAVEL 
                          	EUROPE 
                          	FAMILY 
                          	WANT 
                          	MOVE 
                          	EUROPE 
 
                          	One 
                          	 
                          	One 
                          	One 
                          	Two 
                          	 
                          	Two 
                          	One 
 
                          	hand 
                          	 
                          	hand 
                          	hand 
                          	hands 
                          	 
                          	hands 
                          	hand 
 
                          	I want to travel to Europe. 
                          	My family wants to move to Europe. 
 
                          	I 
                          	WANT 
                          	MOVE 
                          	EUROPE 
                          	FAMILY 
                          	WANT 
                          	TRAVEL 
                          	EUROPE 
 
                          	One 
                          	 
                          	Two 
                          	One 
                          	Two 
                          	 
                          	One 
                          	One 
 
                          	hand 
                          	 
                          	hands 
                          	hand 
                          	hands 
                          	 
                          	hand 
                          	hand 
 
                          	I want to move to Europe. 
                          	My family wants to travel to Europe. 
  
                          	C) ALREADY 
  
                          	a) RULES 
                          	I 
                          	(AL-READY) EXPLAIN 
                          	(AL-READY)  
                          	b) RULES 
                          	FAMILY 
                          	(AL-READY) EXPLAIN 
                          	(ALREADY) 
  
                          	Two 
                          	One 
                          	Two 
                          	 
                          	Two 
                          	Two 
                          	Two 
                          	 
  
                          	hands 
                          	hand 
                          	hands 
                          	 
                          	hands 
                          	hands 
                          	hands 
                          	 
  
                          	I already explained the rules. 
                          	My family already explained the rules.. 
 
                          	c) WAY 
                          	I 
                          	(AL-READY) TEACH 
                          	(AL-READY) 
                          	d) WAY 
                          	FAMILY 
                          	(AL-READY) TEACH  
                          	(ALREADY) 
  
                          	Two 
                          	One 
                          	Two 
                          	 
                          	Two 
                          	Two 
                          	Two 
                          	 
  
                          	hands 
                          	hand 
                          	hands 
                          	 
                          	hands 
                          	hands 
                          	hands 
                          	 
  
                          	I already taught (how to find) the way. 
                          	My family already taught (how to find) the way. 
 
                          	e) PARTY 
                          	I 
                          	(AL-READY) TELL 
                          	(AL-READY) 
                          	f) PARTY 
                          	FAMILY 
                          	(AL-READY) TELL  
                          	(ALREADY) 
  
                          	Two 
                          	One 
                          	Two 
                          	 
                          	Two 
                          	Two 
                          	Two 
                          	 
  
                          	hands 
                          	hand 
                          	hands 
                          	 
                          	hands 
                          	hands 
                          	hands 
                          	 
  
                          	I already told (everyone about) the party. 
                          	My family already told (everyone about) the party. 
 
                          	g) PEPPER 
                          	I 
                          	(AL-READY) EAT 
                          	(AL-READY) 
                          	 
                          	 
                          	 
                          	 
  
                          	One 
                          	One 
                          	One 
                          	 
                          	 
                          	 
                          	 
                          	 
  
                          	hand 
                          	hand 
                          	hand 
                          	 
                          	 
                          	 
                          	 
                          	 
  
                          	I (have) already eaten pepper. 
 
                    

                  
 
                  As is shown in Table 2, the utterances containing NEED and WANT comprise four different contexts. Precisely, in those utterances the target signs appear in between one- or two-handed signs, or following or preceding a one- or two-handed sign. Unlike NEED and WANT, the utterances containing ALREADY comprised seven different contexts. In the ALREADY utterances we allowed the participants to choose between producing the target sign in a pre or post-verbal position. This was indicated by the repetition of ALREADY in parentheses.
 
                  We included more contexts favoring the two-handed variant of ALREADY, because the analysis of the interview data, carried out prior to this part of the experiment, showed that the sign was always produced with one hand by all participants. Thus, in our view, the occurrence of coarticulation in the number of hands in ALREADY would happen when it is produced with two hands. Also, we decided to allow the subjects to choose to sign ALREADY in a pre or post-verbal position, due to the variation observed in that respect in the pilot-experiment data (Xavier, 2012).
 
                  The participants signed the utterances listed in Table 2 in two sessions with an interval of 15 minutes between them. In each session, 15 utterances containing the target signs (four for NEED and WANT and seven for ALREADY) were displayed on a computer screen five times and in random order. Ten distracting utterances were included, mixed with the other utterances and also displayed five times in random order. Four of these distractors were used at the beginning of each session as training.
 
                  In the first session the participants signed all utterances at a normal rate. In the second session, on the other hand, similarly to Tyrone and Mauk (2010), they were asked to sign faster. Our data were recorded with a Samsung camera, Hyper DIS, 65x intelli-zoom, and analyzed with free software ELAN.14 This software was especially important in the analysis of the data from the second part of the experiment, since it enabled us to segment and annotate the videos in terms of the target utterances and to get their duration in seconds.
 
                  As can be seen in Figure 8, in the first tier we delimited utterances, in the second one the phonetic-phonological context and in the third one the number of hands employed in the production of the target sign.
 
                  
                    [image: ]
                      Figure 8: Elan snapshot containing the segmentation of a Libras utterance and its corresponding annotations.

                   
                  To determine the beginning and the end of utterances, we adopted the following criteria. We considered as the beginning of an utterance the moment when the hand is located in the position where its first sign is initially or fully realized. As its end, we considered the moment the dominant hand starts to move toward the laptop keyboard.
 
                  Based on this segmentation, we obtained the duration of each utterance in milliseconds. This allowed us to compare the participants’ productions at different rates: normal and fast. By using R,15 we submitted these measures to a Mann-Whitney test (α = 0.5), which confirmed that all participants employed different signing rates (Table 5).
 
                  
                    
                      Table 5:Mann-Whitney test (α= 0.5) carried out to compare the participants’ productions at normal and fast rates.

                    

                      
                          	Participants 
                          	Average duration (s) 
                          	p-value 
  
                          	Normal 
                          	Fast 
  
                          	Men 
                          	MM 
                          	2.02 
                          	1.44 
                          	<0,001* 
 
                          	 
                          	TC 
                          	2.13 
                          	1.69 
                          	<0,001* 
 
                          	Women 
                          	AD 
                          	1.72 
                          	1.48 
                          	<0,001* 
 
                          	 
                          	BL 
                          	1.67 
                          	1.39 
                          	<0,001* 
 
                    

                  

                
              
             
            
              3 Results
 
              
                3.1 Interview
 
                The following results come from the 48 interview answers (12 questions x 4 participants). In relation to inter-subject variation, one can see in Table (4) that NEED and WANT varied, but their most frequently produced variant was the two-handed for the first participant and the one-handed for the second. On the other hand, ALREADY, was always produced with one hand by all subjects. Regarding the intra-subject variation, it only occurred in the productions of WANT by BL, who mostly employed the two-handed variant. These results are summarized in Table 6.
 
                
                  
                    Table 6:Summary of the interview results per participant.

                  

                   
                        	Participant 
                        	NEED 
                        	WANT 
                        	ALREADY 
  
                        	MM 
                        	One hand 
                        	One hand 
                        	One hand 
 
                        	TC 
                        	Two hands 
                        	One hand 
                        	One hand 
 
                        	AD 
                        	Two hands 
                        	One hand 
                        	One hand 
 
                        	BL 
                        	Two hands 
                        	One hand (once) Two hands (three times) 
                        	One hand 
 
                  

                

               
              
                3.2 Signing of utterances
 
                The results of this part of the experiment comprises 600 utterances as produced by our four participants (15 target utterances x 5 trials x 2 rates x 4 participants). The analysis of the data obtained from the signing of Libras utterances showed variation across individuals with respect to (1) which of the target signs exhibited coarticulation, (2) their degree of sensitivity to the contexts in which the target signs appear and, to a lesser degree, (3) the signing rate.
 
                
                  3.2.1 MM
 
                  When producing NEED and WANT, MM did not exhibit variation in the number of hands. Both signs were always produced with two hands. In relation to ALREADY, except for three cases where it was produced both before and after the verb and two others in which it was produced only after, this sign was predominantly realized before the verb. As shown in Figure 9, only for ALREADY MM presented some sensitivity to the context, and this was solely for context (a) RULES I(1 hand) __EXPLAIN(2 hands), where it was mostly produced with two hands, certainly due to anticipatory coarticulation. In other contexts, the one-handed variant was the only one employed.
 
                  
                    [image: ]
                      Figure 9: Occurrences of ALREADY as produced by MM in different contexts and at normal signing rate.

                   
                  The results obtained for NEED and WANT remained unchanged even with an increase in the signing rate. As for ALREADY, this time always produced before the verb, showed no significant changes (Figure 10).
 
                  
                    [image: ]
                      Figure 10: Occurrences of ALREADY as produced by MM in different contexts and at fast signing rate.

                   
                  Finally, it is noteworthy that MM realized I, which is not one of the target signs, with both hands twice, in the contexts where it precedes the signs NEED and WANT, also articulated with two hands.

                 
                
                  3.2.2 TC
 
                  TC did not vary the number of hands of both NEED and ALREADY. This participant produced the first sign always with both hands and the second always with one in both signing rates. TC only presented variation when he produced WANT, as shown in the Figure 11, which was produced with one or two hands under the influence of phonetic-phonological context.
 
                  
                    [image: ]
                      Figure 11: Occurrences of WANT as produced by TC in different contexts and at normal signing rate.

                   
                  As shown in Figure 11, TC always produced WANT with one hand when it appeared between one-handed signs (1h-1h) and always produced it with two hands when it appeared between two-handed signs (2h-2h). As for the contexts in which WANT appears between signs with different number of hands, (1h-2h) and (2h-1h), we obtained for both cases more cases of carryover coarticulation, as the realization of WANT in the first context was predominantly with one hand (Figure 12a) and with two hands in the second (Figure 12b).
 
                  
                    [image: ]
                      Figure 12: Carryover coarticulation in the contexts (a) 1h-2h and (b) 2h-1h.

                   
                  This situation does not change substantially with an increase in rate. However, as can be seen in Figure 13, TC flipped the direction of coarticulation in the last two contexts, since it became predominantly anticipatory.
 
                  
                    [image: ]
                      Figure 13: Occurrences of WANT as produced by TC in different contexts and at fast signing rate.

                  
                 
                
                  3.2.3 AD
 
                  As for AD, NEED and WANT exhibited a similar pattern. They did not show sensitivity to context. They were almost always produced with both hands in the two signing rates: 97.5% of all cases. Unlike these signs, ALREADY, always produced in preverbal position, presented sensitivity to context (Figure 14).
 
                  ALREADY was always produced with two hands in contexts where it appears in between two-handed signs (b, d, f) and mostly in those where it appears in between a one and a two-handed sign (a, c, e; Figure 15a; for the contexts, see Table 2). This last situation suggests the occurrence of anticipatory coarticulation. When produced in between one-handed signs, ALREADY was always articulated with one hand (Figure 15b).
 
                  
                    [image: ]
                      Figure 14: Occurrences of ALREADY as produced by AD in different contexts and at normal signing rate.

                   
                  
                    [image: ]
                      Figure 15: Coarticulation involving the sign ALREADY in the contexts (a) 1h-2h and (b) 1h-1h.16

                   
                  By comparing these productions with the ones realized at the fast signing rate, we observed that for most contexts (a, b, d, f, g), the increase in rate did not result in any change. It only increased in context (e). Similarly to TC, AD also seem to have flipped the direction of coarticulation in one context, (c), when she signed faster. Although at the normal rate AD produced the two-handed variant of ALREALY more frequently in (c), in the fast rate she produced the one-handed variant instead. This suggests AD, in that particular context, changed the direction of coarticulation from anticipatory to carryover (Figure 16).
 
                  
                    [image: ]
                      Figure 16: Occurrences of ALREADY as produced by AD in different contexts and at fast signing rate.

                   
                  We also identified cases of anticipatory coarticulation involving the sign I. This sign, although not one of the target signs, was mostly produced with two hands in the utterances where it preceded NEED and WANT, also produced with two hands, both at the normal and at the fast rate (Figure 17).
 
                  
                    [image: ]
                      Figure 17: Cases of anticipatory coarticulation involving the sign I in contexts where it preceded NEED and WANT.

                  
                 
                
                  3.2.4 BL
 
                  The productions of NEED and WANT by BL were almost completely with both hands in the two rates. This participant realized NEED with one hand twice in the context (1h-1h) and once in the context (1h, 2h). In relation to WANT, BL produced this sign with one hand only once in the context (1h-1h) when she was signing fast. Although the occurrence of the one-handed variant of WANT in this case suggests the influence of context, its low frequency indicates low sensitivity to the phonetic-phonological context.
 
                  As for ALREADY, BL used it postverbally and presented the expected behavior. She used the two-handed variant of this sign in 100% of the times in contexts (a) through (f) and mostly produced the one-handed variant in context (g) at both normal and fast rates (Figure 18).
 
                  
                    [image: ]
                      Figure 18: Occurrences of ALREADY as produced by BL at normal (a) and fast (b) rates.

                   
                  It is noteworthy that, similarly to TC, BL opted to sing ALREADY both before and after the verbs. As she only used the two-handed variant, we can say that coarticulation occurred in both directions: anticipatory for the preverbal ALREADY and carry over for the postverbal ALREADY.

                
              
             
            
              4 Conclusions
 
              Our results indicate that participants did not vary a lot in relation to the number of hands of the target signs when they produced them in isolation. Mostly NEED was produced with two hands and WANT and ALREADY with one. Variation across participants only occurred in relation to NEED, which was produced with one hand by MM and with WANT, which was articulated once with one hand and three times with two hands by BL. However, variation within and across participants became more pronounced when the target signs were used in context, as can be seen in Table 7.
 
              
                
                  Table 7:Summary of the results.

                

                  
                      	Interview 
                      	Signing ofutterances 
 
                      	 
                      	NEED 
                      	WANT 
                      	ALREADY 
                      	NEED 
                      	WANT 
                      	ALREADY 
  
                      	MM 
                      	One hand 
                      	One hand 
                      	One hand 
                      	Two hands 
                      	Two hands 
                      	Only coarticulated in context (a) in the normal rate. Fast rate: coarticulated in contexts (a), (c) and (e). 
 
                      	TC 
                      	Two hands 
                      	One hand 
                      	One hand 
                      	Two hands 
                      	Coarticulated in all contexts. Fast rate: flipped the direction of coarticulation from perseveratory to anticipatory in the contexts (1h-2h; 2h-1h) 
                      	One hand 
 
                      	AD 
                      	Two hands 
                      	One hand 
                      	One hand 
                      	Coarticulated in context (1h-1h): 1 time; Fast rate: no change 
                      	Coarticulated in context (1h-1h): 4 times; Fast rate: no change 
                      	Coarticulated in almost all contexts. Fast rate: flipped the direction of coarticulation from anticipatory to 
  
                      	 
                      	 
                      	 
                      	 
                      	Two hands 
                      	Two hands 
                      	perseveratory in context (c). 
 
                      	 
                      	 
                      	 
                      	 
                      	Two hands 
                      	Two hands 
                      	 
 
                      	BL 
                      	Two hands 
                      	One hand (once) Two hands (three times) 
                      	One hand 
                      	One hand: 1 time Fast rate: no change 
                      	One hand: 3 times Fast rate: no change 
                      	Coarticulated almost always. Fast rate: no change 
 
                      	 
                      	No variation 
                      	 
                      	 
                      	 
                      	 
 
                      	 
                      	Variationcaused bycoarticulation 
                      	 
                      	 
                      	 
 
                

              
 
              Participants varied in relation to which of the target signs they coarticulated with the adjacent signs and the degree to which coarticulation occurred in those cases. We observe, for example, that NEED and ALREADY never varied in terms of their number of hands when produced by TC, but they did vary when produced by AD and BL. These signs, however, did not exhibit sensibility to context to the same degree in AD’s and BL’s productions. Although ALREADY’s variation seems to be explained by coarticulation in (almost) all of its occurrences, NEED’s variation seems to be explained by the same processes just in a few cases. This inter-subject variation becomes even more evident when we look at MM’s, AD’s and BL’s productions of ALREADY and notice that even though all of them exhibited sensibility to context when producing that sign, the degree of sensibility varied across them. BL, for instance, always produced ALREADY with two-hands when the context favored that variant. The same can be said about TC’s productions of WANT.
 
              Furthermore, signers also varied in relation to the extent to which an increase in the signing rate affected coarticulation. In some cases, it had no effect; in others it increased, yet inexpressively, anticipatory or perseveratory coarticulation. Interestingly, in two cases it changed the direction of coarticulation: from perseveratory to anticipatory in some of TC’s utterances containing WANT and from anticipatory to perseveratory in some of AD’s utterances containing ALREADY.
 
              Variation both within and across participants was also observed in relation to the direction of coarticulation. An example of intra-subject variation was illustrated in Figure 12 where the same signer, TC, coarticulates WANT in one case with the previous one-handed sign I (perseveratory coarticulation) and in another with the following two-handed sign MOVE (anticipatory coarticulation). As discussed, this explains why WANT is produced by TC with one and two hands, respectively. An example of inter-subject variation was observed in the production of ALREADY which, as expected, was realized preverbally, postverbally and in both positions. MM and AD, who mostly realized the two-handed variant of ALREADY before the two-handed verbs, exhibited anticipatory coarticulation. BL, who always produced the two-handed variant of that sign after the same verbs, exhibited perseveratory coarticulation.
 
              Finally, it is noteworthy that even though the variation observed in our data seems to be subject-dependent, to some extent apparently it is also lexically-dependent. Out of the three target signs ALREADY was the one which coarticulated the most across signers, the second being WANT and the last NEED. This might be related to the fact that the latter signs differ in terms of their number of hands (the basic form of ALREADY seems to be one-handed for all participants, as opposed to NEED whose basic form seems to be two-handed for at least three of them). Thus coarticulation involving this aspect would imply different processes: doubling or activation of the nondominant hand in the former and singling or inhibition of the nondominant hand in the latter.
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            Notes

            1
              The first author is Professor of Sign Language Linguistics at the Federal University of Parana (UFPR), Brazil.

            
            2
              The second author is Professor of Linguistics at the State University of Campinas (Unicamp), Brazil.

            
            3
              We decided to use these terms instead of symmetric and asymmetric (Battison, 1978), because they are more comprehensive. Unlike the latter terms, balanced and unbalanced do not make reference to the hand configuration, thus implying that signs of both types may exhibit the same or different handshapes.

            
            4
              According to Klima & Bellugi (1979), hand arrangement is a subparameter of the parameter hand configuration. This treatment relies on the fact that hand arrangement distinguishes a much smaller number of semantically unrelated signs in ASL, when compared with the main parameters such as the handshape.

            
            5
              These frequencies are very close to the ones reported by Klima & Bellugi (1975) for ASL. According to the authors, in a sample of more than 2,000 signs, 40% are produced with one hand and 60% with two.

            
            6
              Xavier (2006) included in the balanced signs group cases in which both hands do not move. He did so because he noticed that, unlike the unbalanced signs, in none of these cases the non-dominant hand, even when in contact with the dominant hand, functions as its place of articulation.

            
            7
              As examples of signs that exhibit this type of variation, one can cite DISCOVER and ELEVATOR.

            
            8
              This process is possible only because, according to Battison (178), using either the right or left hand is not phonologically distinctive.

            
            9
              For a study on doubling for the expression of intensity see Xavier (2013).

            
            10
              For a preliminary study on this in Libras see Xavier & Barbosa (2011).

            
            11
              As Johnston and Schembri (1999), we are treating the cases of doubling and singling motivated by the phonetic-phonological context as resulting from a coarticulatory process, rather than an assimilatory one. We do so, because our data exhibit variability and gradience, which, according to Kuhnert & Nolan (1999, 21), characterize coarticulation. Assimilation, as a phonological process, is expected to be categorical.

            
            12
              This case of doubling comes from a video available on Youtube (http://www.youtube.com/watch?v=8kebxxWg3TA&feature=player_embedded). The first excerpt starts at 1’38’’ and the second at 1’42’’.

            
            13
              The pilot version of this experiment is described in Xavier (2012).

            
            14
              https://tla.mpi.nl/tools/tla-tools/elan/

            
            15
              http://www.r-project.org/

            
            16
              Despite the presence of the non-dominant hand here, it is not participating in the production of I, as we observed in other cases. The non-dominant hand is there as a remainder of the previous sign, BIRTHDAY-PARTY. This process is referred to as non-dominant hand perseveration (Liddell & Johnson, 1989).
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            Abstract
 
            This chapter presents a preliminary study of how reference and determination are encoded in Libras based on naturalistic data from native users, by analyzing the semantic and syntactic evidence found in the nominals of this language. The sample included data collected from both virtual and real sources. The analysis was conducted using the tests proposed by Boskovic (2006) for the identification of languages with or without the DP structure. We aimed to identify the extent to which some realizations of determiner-like items would reflect the existence of an overt definite and indefinite marking within DPs in Libras. We find that (in)definite readings in Libras are associated with occurrences of deictic (index) signs, lexical signs, classifiers, non-manual markings and body movements. We conclude that Libras may have article-like items in its determiner structure. This is supported by the results of Boskovic’s (2006) tests on DP/NP languages. A further investigation is required to shed light on whether the presence of a D can be a non-obligatory pattern in Libras.
 
          
 
          
            Resumo
 
            Este capítulo objetiva apresentar um panorama acerca da estrutura sintática da frase em Língua Brasileira de Sinais (Libras). Para isto, nós discutimos a ordem subjacente da frase em Libras e argumentamos que a língua possui uma ordem básica de palavras, que é SVO. Nós sustentamos esta análise, apresentando os possíveis ordenamentos da frase, assim como suas restrições. Adicionalmente, sentenças com orações subordinadas e também com advérbios serão analisadas. Em seguida, argumentamos que os outros ordenamentos encontrados em Libras (SOV, OSV e VOS) são derivados da ordem subjacente SVO e resultam de diferentes operações sintáticas, tais como topicalização e focalização. Observamos também uma assimetria entre dois grupos de verbos encontrados em Libras: verbos simples (verbos sem concordância morfológica) e verbos com concordância. Finalmente, discutimos também o elemento auxiliar em Libras (AUX). Após apresentar os contextos em que esse elemento ocorre, mostramos que AUX é, na verdade, um marcador de tópico que indica que ambos o sujeito e o objeto foram movidos para uma posição de tópico (consequentemente, passamos a glosar este elemento como sendo um marcador de tópico indexical - xIXy). Neste sentido, a análise a ser apresentada é a de que xIXy está situado em uma projeção de tópico localizada entre CP e TP, chamada de αP (Miyagawa, 2010).
 
            
              1 Introduction
 
              One of the central assumptions of the Generative Program is that every human being is born with a natural capacity to acquire and develop a language. Language itself is much more related to a certain Language Faculty than to someone’s perceptual or articulatory systems. Thus, we can surely say that spoken languages and signed languages are both produced by the very same human brain; and, therefore, the same theoretical apparatus and assumptions can be used to describe and analyze both language modalities.
 
              Following this postulation, this chapter aims at presenting an overview of the syntactic structure of the clause in Brazilian Sign Language (Libras)1 assuming a generative perspective.
 
              Concerning clause structure, word order is a basic concept that must be taken into account. Libras like many other sign languages may seem to present a very free word order, with a lot of flexibility. However, we will demonstrate that this word order is not trivial or chaotic; and that there is an underlying order that generates all the other possibilities. This is the topic of our Section 2.
 
              In Section 3, we discuss this apparent flexibility in word order and we show that SOV, OSV and VOS sentences are resulting from different syntactic operations, such as topicalization, focalization and object shift.
 
              Later, in Section 4, we observe an asymmetry between two groups of verbs in Libras: plain verbs (verbs without morphological agreement) and non-plain verbs (verbs with morphological agreement). We will show that this asymmetry impacts on the syntactic structure of the clause in such a way that it cannot be considered just a difference in the morphology of these verbs.
 
              In Section 5, we present an analysis of an element which has been assumed to be an auxiliary in Libras. After presenting the contexts in which this element occurs, we show that this auxiliary is actually an indexical topic marker that indicates that both subject and object were moved to a topic position. Then we discuss the status of this marker and also its syntactic derivation.
 
              Finally, in Section 6, some final remarks are provided.

             
            
              2 Describing the underlying word order
 
              Studies on Libras only started in the 1980s. However, since the very first seminal investigations, it was noticed that this language has different possibilities for ordering the words in the sentence. Moreover, Felipe (1989) and Ferreira-Brito (1995) claimed that even though there is certain flexibility, there seems to be a predominant order, to wit: SVO. We are going to support their intuition by presenting some sentences with adverbs, modals, negation and subordination; and by discussing their respective word orders. Most of the data is from Quadros (1999) and we also adopt the theoretical analysis proposed there, with a few adaptations.
 
              First of all, we have to find out what the possible word orders are in Libras. According to Greenberg’s (1996) typology, languages may exhibit six different orders: SVO, SOV, OSV, VOS, OVS and VSO. Quadros (1999) provides examples of SVO, SOV and OSV sentences. Arrotéia (2003) shows a specific context in which VOS order emerges in Libras. No OVS and VSO sentences have been documented in the language so far.
 
              
                2.1 Underlying order of verb, subject and object
 
                In order to identify which is the underlying word order, we have to look at the contexts in which each of the possibilities emerges, and also the restrictions. To start the analysis, let us compare three different transitive sentences and how they behave in different orders. The first sentence contains a plain verb (no morphological agreement) and arguments that are semantically distinct. The second sentence contains the same verb but the arguments have the same semantic features, so they can be considered reversible arguments (both can be the subject or the object of the sentence). Finally, we analyze a sentence with a non-plain verb, which is a verb that shows morphological agreement. These three types of sentences are illustrated in (1):2
 
                
                    
                        	(1) 
                        	a. 
                        	Plain verb with no reversible arguments: 
 
                        	 
                        	 
                        	Subject: JOHN 
                        	Object: SOCCER 
                        	Verb: LIKE 
 
                        	 
                        	b. 
                        	Plain verb with reversible arguments: 
                        	 
 
                        	 
                        	 
                        	Subject: JOHN 
                        	Object: MARY 
                        	Verb: LIKE 
 
                        	 
                        	c. 
                        	Non-plain verb: 
                        	 
                        	 
 
                        	 
                        	 
                        	Subject: JOHN 
                        	Object: TV 
                        	Verb: WATCH 
 
                  

                
 
                The first word order we are going to look at is SVO order, which is claimed to be the basic word order by Felipe (1989) and Ferreira-Brito (1995). The sentences with SVO order are presented below:
 
                
                    
                        	(2) 
                        	a. 
                        	JOHN 
                        	LIKE 
                        	SOCCER. 
 
                        	 
                        	b. 
                        	JOHN 
                        	LIKE 
                        	MARY. 
 
                        	 
                        	 
                        	 
                        	 
                        	__eg 
 
                        	 
                        	c. 
                        	JOHNa 
                        	aWATCHb 
                        	TVb. 
 
                  

                
 
                Sentences like those presented in (2) are very common in Libras and are basically unmarked. They do not convey any emphatic information and are not restricted to specific pragmatic contexts; they are very natural. Moreover, the order SVO is always grammatical in the language. This is a good piece of evidence in favor of SVO as the underlying word order analysis; but it is necessary to look at the other possible orders, and also to provide additional evidence for that claim. Additionally to the order, note that in sentence (2c) there is a non-manual marker which is the eye gaze (__eg). This marker is present in agreement contexts and it was described by Bahan (1996) as an agreement non-manual marker.3 Eye gaze is required in sentences with non-plain verbs and optional with plain verbs.4
 
                Another possibility is the SOV order, as the examples in (3) demonstrate:
 
                
                    
                        	(3) 
                        	a. 
                        	JOHN 
                        	SOCCER 
                        	LIKE. 
 
                        	 
                        	b. 
                        	*JOHN 
                        	MARY 
                        	LIKE. 
 
                        	 
                        	 
                        	 
                        	__________eg 
                        	 
 
                        	 
                        	c. 
                        	JOHNa 
                        	TVb aWATCHb 
                        	 
 
                  

                
 
                (3a) is grammatical in Libras because the semantic features of the arguments are sufficient to identify their syntactic relation in the sentence. In other words, only the nominal john has the semantic features required to be the subject of the verb LIKE; SOCCER does not.
 
                On the other hand, (3b) is not grammatical; because you have nothing in the sentence that identifies which of the arguments is the subject and which one is the object. Both JOHN and MARY have the same semantic features and the order does not provide the needed information. There is, however, a way to make (3b) grammatical. The sentence is allowed if you add an element, which we call, for now, an auxiliary (AUX).
 
                
                    
                        	(4) 
                        	a. 
                        	JOHNa 
                        	MARYb 
                        	aAUXb 
                        	LIKE.5 
 
                  

                
 
                Finally, (3c) is grammatical in Libras. Note that the non-manual marker starts on the object and spreads throughout the rest of the sentence. It seems to identify, along with the agreement in the verb, the object of the sentence, allowing an SOV order. If the sentence is produced without the eye-gaze, it is ungrammatical (5).
 
                
                    
                        	(5) 
                        	*JOHNa 
                        	TVb 
                        	aWATCHb. 
 
                  

                
 
                These examples show that SOV order has some restrictions in the language. First, it is not allowed in sentences with reversible arguments, unless the sentence has an auxiliary; and it seems to be licensed in sentences with non-plain verbs by a non-manual marker.
 
                Let us now discuss the OSV order. Examples are provided in (6):
 
                
                    
                        	 
                        	 
                        	______er/hn 
                        	 
                        	 
 
                        	(6) 
                        	a’. 
                        	SOCCER 
                        	JOHN 
                        	LIKE. 
 
                        	 
                        	a’’. 
                        	?/*SOCCER 
                        	JOHN 
                        	LIKE. 
 
                        	 
                        	 
                        	______er/hn 
                        	 
                        	 
 
                        	 
                        	b’. 
                        	*MARY 
                        	JOHN 
                        	LIKE. 
 
                        	 
                        	b’’. 
                        	*MARY 
                        	JOHN 
                        	LIKE. 
 
                        	 
                        	 
                        	__eg/er/hn 
                        	 
                        	 
 
                        	 
                        	c’. 
                        	TVb 
                        	JOHNa 
                        	aWATCHb . 
 
                        	 
                        	c’’. 
                        	?/*TVb 
                        	JOHNa 
                        	aWATCHb. 
 
                  

                
 
                As we can see, (6a’) is grammatical and the sentence has two additional non-manual markers on the object: eyebrow raising (__er) and head nod (__hn). We are going to postpone the discussion of the function of these markers to the next section, but it is important to note that if these markers are not present, the sentence is strange or even ungrammatical (6a’’). (6b) is always ungrammatical, with or without the non-manual markers. (6c) behaves exactly like (6a): it is only grammatical with the non-manual markers. Again, we see restrictions in an order which is not SVO. The OSV order seems to be licensed by the non-manual markers eyebrow raising and head nod.
 
                Finally, there is the VOS order. This order can occur in a contrastive focus context (Arrotéia, 2003), as you can see in (7). No other context has been attested so far. VOS is, therefore, a very restricted order.
 
                
                    
                        	(7) 
                        	- WHO 
                        	BUY 
                        	CAR 
                        	JOHN 
                        	OR 
                        	MARY? 
 
                        	 
                        	- BUY 
                        	CAR 
                        	<JOHN>focus 
                        	 
                        	 
                        	 
 
                  

                
 
                After analyzing each of the possible word orders, we can see that only SVO order is possible without restrictions. All the other arrays are restricted to certain grammatical configurations or contexts. In this sense, it is safe to assume that SVO is the underlying word order in Libras. But we still have two more pieces of evidence in favor of our analysis: sentential objects and adverb distribution.
 
                Subordinate clauses are complex syntactic constituents, so they tend to show more restrictions on the distribution of the elements in a sentence. Therefore, these constructions are a very useful test to verify word order in different languages. Sentential objects are a good example of a complex structure in Libras that shows some restrictions in word order. We want to analyze two types of sentential objects.
 
                The first one is with no overt subject in the subordinate clause. In this structure, the subject of the matrix clause controls the empty category (e) of the embedded clause; a typical control complement. The second type has an overt subject in the subordinate clause. Let us start by seeing these two types of clausal objects in a SVO sentence.
 
                
                    
                        	(8) 
                        	a. 
                        	IX1 
                        	WANT 
                        	[e 
                        	TRAVEL 
                        	RIO-DE-JANEIRO]. 
 
                        	 
                        	 
                        	‘I want to travel to Rio de Janeiro.’ 
 
                        	 
                        	b. 
                        	IX1 
                        	WANT 
                        	[IX2 
                        	TRAVEL 
                        	RIO-DE-JANEIRO]. 
 
                        	 
                        	 
                        	‘I want you to travel to Rio de Janeiro.’ 
 
                  

                
 
                As the examples in (8) show, both sentences are grammatical in Libras. Let us now test if they are still grammatical if we change the order to SOV (9) and to OSV (10).
 
                
                    
                        	(9) 
                        	a. 
                        	IX1 
                        	[e 
                        	TRAVEL 
                        	RIO-DE-JANEIRO] 
                        	WANT. 
 
                        	 
                        	 
                        	‘I want to travel to Rio de Janeiro.’ 
 
                        	 
                        	b. 
                        	*IX1 
                        	[IX2 
                        	TRAVEL 
                        	RIO-DE-JANEIRO] 
                        	WANT. 
 
                        	 
                        	 
                        	‘I want you to travel to Rio de Janeiro.’ 
 
                        	 
                        	 
                        	__________________________er/hn 
 
                        	(10) 
                        	a’. 
                        	[e 
                        	TRAVEL 
                        	RIO-DE-JANEIRO] 
                        	IX1 
                        	WANT. 
 
                        	 
                        	a’’. 
                        	*[e 
                        	TRAVEL 
                        	RIO-DE-JANEIRO] 
                        	IX1 
                        	WANT. 
 
                        	 
                        	 
                        	____________________________er/hn 
 
                        	 
                        	b’. 
                        	[IX2 
                        	TRAVEL 
                        	RIO-DE-JANEIRO] 
                        	IX1 
                        	WANT. 
 
                        	 
                        	b’’. 
                        	*[IX2 
                        	TRAVEL 
                        	RIO-DE-JANEIRO] 
                        	IX1 
                        	WANT. 
 
                  

                
 
                The examples in (9) show that only a clausal object with no overt subject can occur in an SOV sentence. The sentence in (9b) is ungrammatical because it has an overt pronoun.6 As we can see in the examples in (10), the OSV order is only allowed with non-manual markers, more specifically, the eyebrow raising and the head nod. If the sentences are produced without these non-manual markers, they become ungrammatical.
 
                Sentences with a clausal object demonstrated that SVO order is, as expected, always grammatical. Differently, SOV and OSV orders have clear restrictions.7 This supports the proposal that SVO is the underlying word order in Libras. However, we still want to discuss adverb distribution which will also help us to show if the verb moves up to a higher projection in Libras during syntactic derivation, or if it stays in situ.
 
                Adverb distribution is an important syntactic test to verify underlying word order and movement of constituents. Two types of adverbs are going to be discussed here: temporal adverbs and frequency adverbs. Before seeing how these adverbs are arranged in a sentence, an important consideration must be pointed out. Examples with adverbs in SOV and OSV word orders are not observed in Libras; therefore, adverb distribution is going to be discussed only in SVO sentences. Quadros (1999: 74) claims that “since adverbs are adjoined categories, it is plausible to choose an unmarked simple clause to insert them instead of choosing a more complex structure”.
 
                The first type of adverb that is analyzed includes temporal adverbs:
 
                
                    
                        	(11) 
                        	a) 
                        	YESTERDAY 
                        	JOHN 
                        	BUY 
                        	CAR. 
 
                        	 
                        	b) 
                        	*JOHN 
                        	YESTERDAY 
                        	BUY 
                        	CAR. 
 
                        	 
                        	c) 
                        	*JOHN 
                        	BUY 
                        	YESTERDAY 
                        	CAR. 
 
                        	 
                        	d) 
                        	JOHN 
                        	BUY 
                        	CAR 
                        	YESTERDAY. 
 
                  

                
 
                The sentence in (11a) shows that the temporal adverb is grammatical if placed in the initial position of the sentence. This is clearly the preferred distribution in the language. (11b) and (11c), on the other hand, are not possible constructions.8 (11d) is also grammatical, but the interpretation is one of confirmation, not one of new information. Note also that the ungrammaticality of (11c) is due to the VO basic word order, which imposes a strong restriction against breaking the constituent VP (verb + object). In sum, temporal adverbs are sentential adverbs, which are adjoined to TP (or AgrSP).
 
                Adverbs of frequency show a different distribution in the sentence:
 
                
                    
                        	(12) 
                        	a) 
                        	IX1 
                        	SOMETIMES 
                        	DRINK 
                        	MILK. 
 
                        	 
                        	b) 
                        	IX1 
                        	DRINK 
                        	MILK 
                        	SOMETIMES. 
 
                        	 
                        	c) 
                        	*IX1 
                        	DRINK 
                        	SOMETIMES 
                        	MILK. 
 
                        	 
                        	d) 
                        	?SOMETIMES 
                        	IX1 
                        	DRINK 
                        	MILK. 
 
                  

                
 
                There is a clear preference for placing the adverb of frequency in a pre-verbal position (12a). The adverb in the final position is also grammatical in Libras (12b). However, it is not possible to have a frequency adverb intervening between the verb and the object (12c). Finally, (12d) is only grammatical with a break between the adverb and the rest of the sentence. Based on this distribution, adverbs of frequency are VP adverbs.
 
                Considering that adverbs of frequency are adjoined to the VP, the sentences (12a) and (12c) are a good piece of evidence to determine if there is V-to-T movement in Libras. The following examples from Braze (1997: 33) show that languages differ in whether the verb moves to T or it stays inside the VP projection:
 
                
                    
                        	(13) 
                        	a) 
                        	John often kisses Mary. 
                        	English 
 
                        	 
                        	b) 
                        	*John kisses often Mary. 
                        	 
 
                        	(14) 
                        	a) 
                        	*Jean souvent embrasse Marie. 
                        	French 
 
                        	 
                        	b) 
                        	Jean embrasse souvent Marie. 
                        	 
 
                  

                
 
                The examples in (13) show that in English the adverb must always be placed before the verb; it cannot occur between the verb and the object. Differently, in French (14), the sentence is only grammatical if the adverb comes after the verb. The difference between English and French is that in English, the verb does not move to a higher position (e.g. head of TP); it stays inside the VP projection. On the other hand, in French, the verb moves to a higher position passing over the adverb.
 
                In Libras, a sentence with an adverb between the verb and the subject is ungrammatical (12c). Therefore, Libras is an English-type language: the verb remains in situ, not moving to T.
 
                So far, we have presented some evidence that supports SVO as the basic word order analysis. In the next section, we aim at demonstrating how the other word orders are derived. However, we first want to make an important observation concerning the assumption that there is an underlying word order in Libras.
 
                It is not rare to find some researchers who question the fact that SVO order is really the basic order of Libras. Their question is based on a very clear misunderstanding of the concept of underlying word order. They wrongly assume that this order reflects the most common construction in Libras; and sometimes, there are even some claims that SVO is not the most productive word order in some specific contexts.
 
                When we argue that there is an underlying word order, we refer to a first order that is generated during syntactic computation and from which all the other possible orders are derived. This does not mean at all that SVO is the order used in every single context and not even that this is the most productive word order in the vernacular production of the language. However, we need to point out that there is no sociolinguistic study that investigates the frequency of each possible word order in Libras. Thus far, we really cannot make any statement on frequency or on productivity of any word order.

               
              
                2.2 Headedness evidence from modals
 
                In order to provide a better description of the clause in a certain language, one should consider not just the position of the arguments in a sentence, but also some other components that play a role in the distribution of the elements and help us to identify how these elements are mapped onto the syntactic structure. So, let us turn our attention to a higher part of the clause in Libras and look at modals. Negation and auxiliaries also provide interesting data, but we will bring them into the discussion in the following sections.
 
                Modals in Libras usually occur in a pre-verbal position,9 as illustrated in the following examples:
 
                
                    
                        	(15) 
                        	IX1 CAN DRIVE. 
 
                        	(16) 
                        	JOHN BE-ABLE-TO LEARN SIGN-LANGUAGE. 
 
                        	(17) 
                        	DAD MUST PAY LIGHT-BILL. 
 
                        	(18) 
                        	IX2 CAN LEAVE. 
 
                  

                
 
                Additionally, modals can also be doubled, sitting on a preverbal position and at the end of the sentence:
 
                
                    
                        	(19) 
                        	IX1 CAN DRIVE CAN. 
 
                        	(20) 
                        	JOHN BE-ABLE-TO LEARN SIGN-LANGUAGE BE-ABLE-TO. 
 
                        	(21) 
                        	DAD MUST PAY LIGHT-BILL MUST. 
 
                        	(22) 
                        	IX2 CAN LEAVE CAN. 
 
                  

                
 
                This double construction derives a third possibility, in which the lower copy of the modal is omitted,10 resulting in an SVOModal order:
 
                
                    
                        	(23) 
                        	IX1 DRIVE CAN. 
 
                        	(24) 
                        	JOHN LEARN SIGN-LANGUAGE BE-ABLE-TO. 
 
                        	(25) 
                        	DAD PAY LIGHT-BILL MUST. 
 
                        	(26) 
                        	IX2 LEAVE CAN. 
 
                  

                
 
                Modal data helps us to identify headedness properties. So, as shown in the previous examples, the basic modal construction in Libras has a SModalVO order. If we assume a Modal Phrase proposal, following Matsuoka’s (1997) analysis of ASL, this basic order indicates that the modal head precedes its complement in phrase structure, supporting a head-initial analysis of phrase structure in Libras.
 
                So far, we have claimed that Libras has an SVO basic word order and that it is a head-initial language. In the next sections, we provide a derivation that explains the other possibilities attested in the language.

              
             
            
              3 Rearranging the order: topic, focus and object shift
 
              As discussed in the previous section, SOV, OSV and VOS orders are possible in Libras, but with restrictions. Moreover, the claim here is that all these orders are derived from an underlying SVO structure.
 
              Based on this, let us see how SOV order is derived in Libras. Quadros (1999) claims that this order can be obtained by two different syntactic processes, to wit: the doubling of the verb in a focus position, followed by the omission of the lower copy of the verb; and object shift. Quadros even claims that each process occurs with a different group of verbs: doubling of the verb occurs in plain verb constructions, and the object shift is restricted to non-plain verb sentences.
 
              In the first case, the order SOV is actually S(V)OV, and it is a focalized construction. The final verb is just the doubled verb that permits the omission of the first verb in the sentence, a null element licensed by the feature [+focus]. Note also that the final verb has a non-manual marker: a head nod. The example in (27) illustrates this construction.
 
              
                  
                      	 
                      	 
                      	 
                      	____hn 
 
                      	(27)JOHN 
                      	(LIKE) 
                      	SOCCER 
                      	LIKE. 
 
                

              
 
              The second syntactic operation that derives SOV order is object shift. As already mentioned, object shift is restricted to non-plain verbs. Quadros (1999) explains that the object moves to a higher position, which is Spec, AgrOP.11 Since only non-plain verbs project agreement phrases, this fact explains why plain verb constructions do not allow object shift. An example is given in (28).
 
              
                [image: ]
 
              The other possible word order discussed by Quadros (1999) is OSV. This order emerges when the object is moved to a topic position, outside of the TP projection. Again, a difference can be seen between plain verbs and non-plain verbs. As proposed by Quadros (1995), Libras is a pro-drop language, and null categories are licensed only in agreement contexts. As expected, topicalization of the object in non-plain verb constructions leaves behind an empty category and the sentence is completely grammatical (29). However, when the object is topicalized in a plain verb sentence, it cannot leave an empty category in its original position (30a). The sentence is only grammatical if a pronoun is pronounced (30b). In this sense, this pronoun functions similarly as a resumptive element. In both cases, the topicalized object is marked with topic non-manual markers.
 
              
                  
                      	 
                      	_____er/hn 
                      	 
                      	 
                      	 
 
                      	(29) 
                      	<MARYb> 
                      	JOHNa 
                      	aHELPb 
                      	eb 
                      	 
 
                      	 
                      	 
                      	_____er/hn 
                      	 
                      	 
                      	 
                      	 
 
                      	(30) 
                      	a) 
                      	*<MARYb> 
                      	JOHNa 
                      	LIKE 
                      	eb 
                      	 
 
                      	 
                      	 
                      	_____er/hn 
                      	 
                      	 
                      	 
                      	 
 
                      	 
                      	b) 
                      	<MARYb> 
                      	JOHNa 
                      	LIKE 
                      	IXb 
                      	‘Mary, John likes her.’ 
 
                

              
 
              Finally, the third possibility is VOS order, which only occurs in a contrastive focus context (Arrotéia, 2003). In these constructions, the subject moves up to a focus position, which, as argued in Quadros (1999), is pronounced at the end of the sentence. The example in (7) is repeated below as (31).
 
              
                  
                      	(31) 
                      	– WHO 
                      	BUY 
                      	CAR 
                      	JOHN 
                      	OR 
                      	MARY? 
 
                      	 
                      	– BUY 
                      	CAR 
                      	<JOHN>focus 
                      	 
                      	 
 
                

              
 
              So far, we have argued in favor of an underlying word order and also that all the other possibilities are derived from this basic SVO structure. However, it seems that all the syntactic operations and structures discussed up to now are sensitive to the nature of the verb; more specifically, if the verb is plain or non-plain. This asymmetry is the theme of the following section.

             
            
              4 Plain and non-plain verbs: an asymmetry that impacts on syntax
 
              As already attested in many studies, verbs in sign languages can be classified based on their morphosyntactic behavior. The most common ASL (American Sign Language) verb classification comes from Padden (1983, modified in 1990:119), who claims that there are three different verb categories: (i) plain verbs, which do not inflect for number or person, nor do they take locative affixes; (ii) agreement verbs which inflect for person and number and do not take locative affixes; and (iii) spatial verbs which do not inflect for number and person, but do take locative affixes.
 
              Diverging from Padden’s proposal, we will follow Quadros (1999) and Quadros and Quer (2008) and adopt a binary classification. Based on that, verbs in Libras can be grouped into two different categories: plain verbs and non-plain verbs (both agreement and spatial verbs are included in this last group). This analysis is also in accordance with Janis (1995), in the sense that she also recognizes agreement and spatial verbs as only one category. Examples of plain and non-plain verbs are provided below:
 
              
                  
                      	(32) 
                      	JOHN 
                      	LIKE 
                      	MARY 
 
                      	(33) 
                      	JOHNa 
                      	aHELPb 
                      	MARYb 
 
                

              
 
              The verb like in (32) is an example of a plain verb. This type of verb does not show any agreement morphology, and there is no movement or orientation associated with the loci of the arguments JOHN and MARY. On the other hand, the verb HELP (33) is a non-plain verb, and it has both subject and object agreement: there is a movement that goes from the locus of the subject to the locus of the object. There are also non-manual markers that are present in non-plain verb sentences, which were mentioned very briefly in Section 2. However, they are going to be omitted in the following discussion, for the sake of simplification.
 
              At first glance, plain and non-plain verbs seem to be different only in terms of agreement morphology. However, as already shown in the previous sections, they behave in a different way syntactically. For example, SOV order in plain verbs is a case of focusing, whereas in non-plain verbs it is an object shift construction. When the object is topicalized in an OSV order, non-plain verbs license an empty category in the original object position. In plain verbs, a resumptive-like pronoun must be inserted. These facts already indicate that plain and non-plain verbs do entail different syntactic structures. But there is also another asymmetry that was found in Libras by Quadros (1999) and that is not found in ASL: the distribution of negation.
 
              In Libras, negation is marked by different elements: the sign NO (lexical negation) and a negative non-manual marker (glossed as _____neg). The following examples show the structure of negation in non-plain verb constructions (34) and in plain verb constructions (35):
 
              
                  
                      	 
                      	 
                      	 
                      	________________neg 
 
                      	(34) 
                      	a) 
                      	JOHNa 
                      	NO 
                      	aGIVEb 
                      	CAR. 
 
                      	 
                      	 
                      	 
                      	________________neg 
 
                      	 
                      	b) 
                      	JOHNa 
                      	aGIVEb 
                      	CAR 
                      	NO. 
 
                      	 
                      	 
                      	 
                      	_________________neg 
 
                      	(35) 
                      	a) 
                      	*JOHN 
                      	NO 
                      	DESIRE 
                      	CAR. 
 
                      	 
                      	 
                      	 
                      	_________________neg 
 
                      	 
                      	b) 
                      	JOHN 
                      	DESIRE 
                      	CAR 
                      	NO. 
 
                

              
 
              Note that in non-plain verb sentences, negation is allowed in a pre-verbal position (34a) and in the final position of the sentence (34b).12 Note also that, although the negative item is not pronounced in the position preceding the verb in (34b), the scope of negation is marked from the position before the verb and it spreads over the rest of the sentence, through the non-manual marker. Based on this, Quadros (1999) assumes that negation is associated with a negative non-manual marker in a position between IP and VP, namely NegP.
 
              On the other hand, the examples in (35) show that negation cannot occur in a pre-verbal position in plain verb constructions. In these sentences, lexical negation is allowed only in final position. However, the non-manual marker has the same behavior as in non-plain verb constructions: its scope starts on the verb and spreads through the end of the sentence. This indicates that, in both constructions, negation is located in a NegP projection. However, it is important to explain why lexical negation in plain verb sentences is only allowed in final position.
 
              As we can see, the asymmetry between plain and non-plain verbs is not only at a morphological level, but it is also impacts on the syntax of these constructions. Different proposals have been made to account for this asymmetric syntax.
 
              Quadros (1999) proposes that plain and non-plain verbs project different syntactic structures and phrases. Plain verbs have a more constricted functional layer, i.e. they project an IP that immediately selects a VP. Hence an adjacency requirement is proposed in order to prevent any intervening element between IP and VP. On the other hand, non-plain verbs project an expanded functional layer that contains AgrSP, TP and AgrOP, and there is no adjacency requirement in the structure.
 
              Lourenço (2015, 2017) claims that the differences between plain and non-plain verbs are the result of the presence or absence of agreement probes in the structure. So, in the derivation of a non-plain verb structure two agreement probes (ϕ-probes) are inserted, resulting in subject and object agreement. In contrast, a plain verb structure has no agreement probe, so the edge features of TP are not checked based on agreement relations and the verb and its arguments do not move out of the v-VP structure.
 
              Although different implementations are proposed, both authors agree that there must be dissimilarities between the syntactic structure of plain and non-plain verbs that result in all the patterns presented so far. What is certain is that the discussion of these asymmetries is far from concluded, and more work must be done to provide a better understanding of the underlying structure of these constructions.
 
              Finally, the following section is occupied with discussing another element found in Libras that interacts with the clause structure: the auxiliary [AUX].

             
            
              5 AUX in Libras: is it really an auxiliary?
 
              Many languages around the globe have auxiliaries. These elements often express tense, aspect, modality, voice, etc. However, it is important to note that auxiliaries are functional elements that only convey certain grammatical categories such as these. Additionally, in a sentence with an auxiliary there is also the main verb, which is the one that projects the argument structure and that assigns theta-roles to its arguments. It is also important to point out that auxiliaries are usually cases of grammaticalization of a previous lexical word (see Roberts 1993; Castilho 1997; among others).
 
              Auxiliaries are also found in some sign languages. According to Sapountzaki (2012: 209), the most commonly found auxiliary in signed languages is the indexical auxiliary.13 This element is derived from pointing and is illustrated in the following figure:
 
              
                [image: ]
                  Figure 1: Indexical auxiliary.

               
              Libras has an element that was analyzed by Quadros (1999) and Quadros and Quer (2008) as an indexical auxiliary and which has usually been glossed as [AUX]. According to these authors, AUX is purely a morphological realization of agreement in Libras, and it does not bear any other grammatical information, such as tense, aspect, modality, or voice. Moreover, when AUX is expressed in a sentence, there is a change in the basic word order. The following examples show AUX in a sentence with a plain verb:
 
              
                  
                      	(36) 
                      	a) 
                      	JOHN 
                      	LIKE 
                      	MARY. 
                      	 
 
                      	 
                      	b) 
                      	JOHNa 
                      	MARYb 
                      	aAUXb 
                      	LIKE. 
 
                

              
 
              Note that in (36a) the sentence has a plain verb and, therefore, the basic word order is SVO. However, in (36b) when AUX is uttered, the sentence has a different word order, namely SOAUXV.
 
              Another curious fact about AUX is that it also occurs with non-plain verbs; its path is always from subject to object, whether the agreement verb is regular or backward (Lourenço, 2014: 122–124):
 
              
                  
                      	(37) 
                      	a) 
                      	JOHNa 
                      	aHELPb 
                      	MARYb. 
                      	 
 
                      	 
                      	b) 
                      	JOHNa 
                      	MARYb 
                      	aAUXb 
                      	HELPb. 
 
                      	 
                      	c) 
                      	*JOHNa 
                      	MARY b 
                      	aAUXb 
                      	aHELP. 
 
                      	 
                      	d) 
                      	*/?JOHNa 
                      	MARYb 
                      	aAUXb 
                      	aHELPb. 
 
                      	 
                      	e) 
                      	*JOHNa 
                      	MARYb 
                      	aAUXb 
                      	HELP. 14 
 
                      	(38) 
                      	a) 
                      	JOHNa 
                      	bINVITEa 
                      	MARYb. 
                      	 
 
                      	 
                      	b) 
                      	JOHNa 
                      	MARYb 
                      	aAUXb 
                      	bINVITE. 
 
                      	 
                      	c) 
                      	*JOHNa 
                      	MARY b 
                      	aAUXb 
                      	INVITEa. 
 
                      	 
                      	d) 
                      	*/?JOHNa 
                      	MARYb 
                      	aAUXb 
                      	bINVITEa. 
 
                      	 
                      	e) 
                      	*JOHNa 
                      	MARYb 
                      	aAUXb 
                      	INVITE. 
 
                

              
 
              The sentences in (37) have a regular agreement verb and as (37b) shows, this kind of verb can occur with AUX in a sentence. However, note that the verb only agrees with the object of the sentence. If the verb shows no agreement or if it agrees only with the subject, the sentence is ungrammatical (37c and 37e). Full agreement on the main verb (37d) is also ungrammatical, or, at least, pragmatically very specific. Some signers may consider this construction grammatical in a very emphatic context.
 
              The same distribution is attested in sentences with a backward agreement verb, as the examples in (38) show. However, it is important to point out that the agreement is always with the object and, in a backward agreement context, it occurs in the first slot of the verb (see example 38b). Therefore, it is curious that AUX has the same path (from subject to object) in both regular and backward agreement verb sentences, but the main verb retains its original agreement pattern.
 
              Based on the syntactic behavior of AUX, Lourenço (2014) proposes that this element is not a real auxiliary. Instead, the author claims that AUX is actually a topic marker that indicates that both the subject and the object were moved to a topic position.
 
              The first evidence given to support the topic analysis is the non-manual markers that are obligatory in sentences with AUX. Following Quadros (1999, 2004), Lourenço (2014) shows that aux sentences are always marked with eye gaze (eg), eyebrow raising (er) and also a pause after each argument and after AUX (39a). These non-manual markers typically indicate a topic position. Additionally, these non-manual markers do not spread over the main verb. So, the sentence in (39a) can be annotated as in (39b):
 
              
                  
                      	 
                      	 
                      	____eg/er 
                      	____eg/er 
                      	____eg/er 
                      	 
 
                      	(39) 
                      	a) 
                      	JOHNa 
                      	MARYb 
                      	aAUXb 
                      	LIKE. 
 
                      	 
                      	b) 
                      	<JOHN>topic 
                      	<MARY>topic 
                      	<AUX>topic 
                      	LIKE. 
 
                

              
 
              Additional evidence that AUX occurs in a topic environment comes from the contexts in which it is used. Lourenço (2014) explains that although AUX seems to indicate an agreement relation, it is restricted to very specific pragmatic contexts. Therefore, in unmarked pragmatic situations, sentences are not expressed with AUX. One of the situations when AUX occurs is when the signer wants to emphasize which is the subject and which is the object of the sentence. Lourenço also claims that AUX is very often used in adversative coordination constructions and is commonly followed by a VP-ellipsis:
 
              
                  
                      	(40) 
                      	JOHNa 
                      	LIKE 
                      	MARYb 
                      	[BUT 
                      	<bAUXa>top 
                      	(LIKE) 
                      	NOT] 
 
                      	 
                      	‘John likes Mary, but she does not like him back.’ 
                      	 
 
                

              
 
              Lourenço (2014) also compares AUX constructions to sentences with topicalization of the object. When objects are topicalized in Libras, they are usually followed by a post-nominal pointing. This pointing is an indexical element and it occurs both with plain and non-plain verb constructions. Some examples are provided in (41).
 
              
                  
                      	(41) 
                      	a) 
                      	<JOHNb IXb>top 
                      	IX1 1TEACHb 
                      	LIBRAS. 
 
                      	 
                      	 
                      	‘Johnk, I teach tk Libras.’ 
                      	 
 
                      	 
                      	b) 
                      	<JOHNb IXb>top 
                      	IX1 1LIKEb 
                      	IXb.15 
 
                      	 
                      	 
                      	‘Johnk, I like himk.’ 
                      	 
 
                

              
 
              This post-nominal pointing is, according to the author, a topic marker that indicates that the object of the sentence has been topicalized.16 Following this assumption, Libras has the already well attested non-manual markers that indicate topicalization and also a manual marker which is this post-nominal pointing that occurs when the object of the sentence is moved to a topic position. Hence the syntactic structure of (41a) is given below. For now, the phrase that contains the topical marker and the topicalized object will not be identified.
 
              
                [image: ]
 
              Comparing this post-nominal marker and the AUX element, we can see that they are very similar in function and also in their morphological form. Both are indexical pointing signs, as Figure 2 illustrates:
 
              
                [image: ]
                  Figure 2: The post-nominal pointing IXx (left) and AUX (right).

               
              Additionally, IXx and AUX occur in topic constructions and are in complementary distribution. When you have only the object topicalized, IXx must occur. When both the subject and the object are moved to a topic position AUX must occur. This distribution is given in (43):
 
              
                  
                      	(43) 
                      	a) 
                      	<JOHN IXb>top 
                      	MARY 
                      	HELPb 
                      	ALREADY. 
                      	 
 
                      	 
                      	b) 
                      	<MARYa>top 
                      	<JOHNb>top 
                      	<aAUXb>top 
                      	HELPb 
                      	ALREADY. 
 
                      	 
                      	c) 
                      	*<MARYa IXa>top 
                      	<JOHNb IXb>top 
                      	HELPb 
                      	ALREADY. 
                      	 
 
                      	 
                      	d) 
                      	*<JOHN aAUXb>top 
                      	MARY 
                      	HELPb 
                      	ALREADY. 
                      	 
 
                      	 
                      	e) 
                      	*<MARYa IXa>top 
                      	<JOHNb IXb>top 
                      	<aAUXb> 
                      	HELPb 
                      	ALREADY. 
 
                

              
 
              Lourenço’s (2014) proposal is that the post-nominal pointing and AUX are actually the same syntactic category. Therefore, both elements are topic markers. Based on this assumption, AUX should be glossed as xIXy. This transcription transparently shows that this element is an indexical and that it has a path associated with two different loci.
 
              Analyzing xIXy as a topic marker also explains the change of the word order. Thus the SOxIXyV order is derived from the fronting of the subject and the object to a topic position and these arguments are followed by the topic marker. The verb stays in a lower position in the tree. But where does the topic marker sit?
 
              Following Miyagawa (2010), Lourenço (2014) claims that the topic features are generated in CP. Therefore, C could be the site of the topic markers. However, the fact that xIXy can occur in a Wh-construction (44) indicates that this topic position is an intermediary position between CP and TP.
 
              
                  
                      	 
                      	 
                      	_________________________________________interrogative 
 
                      	(44) 
                      	a) 
                      	(WHAT) 
                      	proa 
                      	prob 
                      	aIXb 
                      	GIVEb 
                      	WHAT? 
 
                      	 
                      	 
                      	‘What proa gave to prob?’ 
 
                      	 
                      	b) 
                      	[CP (WHAT) +Q [?P proa prob aIXb [IP [vP ta [VP GIVEb WHAT]]]]]? 
 
                

              
 
              Still following Miyagawa (2010), Lourenço (2014) calls this intermediary position that receives the topic features αP:
 
              
                [image: ]
 
              After the topic features are inherited by α, both the subject and the object are moved into the αP projection as specifiers. The fact that both arguments are moved into the same projection explains why you cannot have two topic markers in the sentence, as already shown in (43c). The complete syntactic derivation of a topic marker construction is provided in (46):17
 
              
                [image: ]
 
              Once the topic marker xIXy is the realization of topic features, it is easy to explain why its path is always from the subject to the object, even when the sentence has a backward agreement verb. Verb agreement is triggered by the ϕ-probes present in the sentence (Lourenço, 2014). On the other hand, topic markers are triggered by topic features, so there is no relationship between the path of the verb and the path of the topic marker.

             
            
              6 Summary
 
              In this chapter, we presented an overview of the syntactic structure of the clause in Libras, so questions such as word order, verb asymmetry and auxiliary constructions have been discussed here.
 
              First, we argued that Libras presents an underlying word order which is SVO. This is the first order that is generated during syntactic computation and from which all the other possible orders are derived. Hence SOV, OSV and VOS orders are resulting from different syntactic operations.
 
              More specifically, SOV can be obtained by two different operations: the doubling of the verb into a focus position in plain verb constructions and the object shift in non-plain verb constructions. OSV, on the other hand, emerges when the object is moved to a topic position, outside of the TP projection. Finally, VOS order only occurs in a contrastive focus context.
 
              We also demonstrated that plain and non-plain verbs have different syntactic structures. This explains why there is an asymmetry between those groups of verbs. For example, SOV order in plain verbs is a case of focusing, whereas in non-plain verbs it is an object shift construction. When the object is topicalized in an OSV order, non-plain verbs license an empty category in the original object position. In plain verbs, a resumptive-like pronoun must be inserted. Additionally, negation also has a different distribution depending on the type of the verb. In plain verbs, it can only occur in final sentence position whereas in non-plain verbs, it can occur both in pre-verbal and in final sentence position. These differences motivate proposals in which plain and non-plain verbs have syntactic derivations.
 
              Finally, we discussed the auxiliary AUX in Libras. After presenting the contexts in which this element is realized, we proposed that AUX is actually a topic marker that indicates that both subject and object have moved to a topic position. In this sense, we claimed that this element should be glossed as xIXy and that it is situated in an intermediary projection between CP and TP, called αP (Miyagawa, 2010).
 
              In conclusion, we presented a general description of the clause structure in Libras, using a generative terminology. This reinforces the idea presented at the beginning of this chapter, that the same theoretical apparatus and assumptions can be used to describe and analyze both spoken and signed languages. Moreover, it shows that Libras and sign languages in general constitute a very fruitful field of investigation, contributing to a better understanding of how human language works.
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            Notes

            1
              We adopt the word Libras, because this is the term used by the Deaf community in Brazil. However, in the literature, you may also find the abbreviation LSB.

            
            2
              The examples are presented using English glosses. Pictures and Sign Writing are going to be used when necessary.

            
            3
              Bahan (1996) also points out that the eyegaze is not the only non-manual marker in sentences with agreement. Body shift, had nods and other markers can also occur. Here, we only discuss eyegaze because it is enough to our purpose.

            
            4
              Thompson, Emmorey and Kluender (2006) conducted a language production experiment using eye-tracking to measure signer’s eye gaze. They found that eye gaze was consistently directed toward the object only with non-plain verbs; and rarely in sentences with plain verbs.

            
            5
              The non-manual markers of the sentence are omitted.

            
            6
              A tentative explanation for the ungrammaticality of (9b) versus the grammaticality of (9a) is that (9a) does not have a CP as a clausal object. This is required because PRO must be bound or controlled by the main clause’s subject; and a CP projection would function as a barrier. On the other hand, (9b) seems to select a CP complement; and, because of that, the order is rigid. We say this is a tentative explanation because it also assumes that the object of (9a) is a non-finite clause whereas the object of (9b) is a finite clause. Additionally, as pointed out by one of the reviewers, WANT usually takes a control complement, so different complement taking predicates should be further analyzed and discussed, as should some other types of infinitival constructions.

            
            7
              Geraci, Cecchetto and Zucchi (2008) analyse sentential complements in Italian Sign Language (LIS). They present the very same pattern we found in Libras, in which SOV is only allowed when the complement is a control construction. However, LIS is an SOV language and we should expect SOV to be possible for both control and fully sentential complements. The authors argue that LIS avoids the SOV order for fully sentential complements because “center embedded structures are hard to parse”, following Miller and Chomsky (1963). So, Geraci and collaborators (2008) claim that OSV order is actually a topic construction (<O>topicSV), and SVO order is the result of two syntactic processes, to wit: the scrambling of the object to a higher position than the subject, followed by the movement of the remnant IP (SOV →<O>scramblingSV → [SV]O[SV]. Here, we assume the same syntactic process for OSV order; but, once Libras is an SVO language, no further operation is needed to account for this order in sentential complement constructions.

            
            8
              In fact, (11b) and (11c) can be grammatical if pronounced with a break before and after the adverb and the subject john must be topicalized. Without these markers, those sentences are ungrammatical.

            
            9
              In this section, we aim at providing additional evidence to support our head-initial analysis of Libras. For a more extensive discussion on modals and also on the distinction between deontic and root modals in the language, see Quadros (1999, Ch. 2).

            
            10
              Quadros (1999: 87) claims that the double element sits on a focus position. This focus projection bears a strong [+ Focus] that causes the IP to move up to Spec, FocusP. An identity relation between the head of the FocusP and the modal IP-internally merged allows the first copy of the modal to be null.

            
            11
              Lourenço (2015; 2017) agrees with Quadros, in the sense that object shift is only available in agreement constructions. The author says that agreement with the ϕ-probe in v allows the object to move up to Spec,vP, as an instance of probe-goal union.

            
            12
              Some corpus data (see details of Libras Corpus in this volume, chapter 2) has shown a clear preference for negation to occupy the final position of the sentence. Additionally, it seems to indicate that the pre-verbal position is not available to all signers. Maybe, there are competing grammars in the language or even a change in progress (Quadros, in prep.). More corpus studies on negation are needed to give us a clearer picture of the distribution of negative particles in Libras.

            
            13
              Steinbach and Pfau (2007) claim that there are three different types of auxiliaries in sign languages: the indexical auxiliary, which is going to be discussed here; the non-indexical auxiliaries derived from verbs; and the non-indexical auxiliaries derived from nouns. For a discussion on these types of auxiliaries, see Steinbach and Pfau (2007) and Sapountzaki (2012).

            
            14
              The judgment provided in (37e) differs from the one given by Quadros and Quer (2008). According to them, a sentence with an agreeing verb can occur with AUX and with no morphological agreement on the verb. However, they only considered path as the agreement marker. Although you can have a sentence like the one presented in (37e) without path, palm orientation of the verb will always face towards the syntactic object. We consider this an agreement marker following Meir (2002). If one produces this sentence with no path and with no palm towards the object, the sentence will always be ungrammatical in Libras. This restriction becomes even clearer in a context of a 1st person object: *JOHNa IX1aAUX1 HELP.

            
            15
              In this sentence, there is a pronominal pointing in the object position because plain verbs do not trigger null categories in Libras (Quadros, 1995).

            
            16
              Lourenço (2014) shows some evidence that this pointing is very different from the post-nominal pointing discussed by Bahan et al. (1995) and MacLaughlin (1997).

            
            17
              Before moving to Spec,αP, the subject moves to Spec,TP to check EPP. The verb, in Libras, stays in situ (Quadros, 1999; Lourenço, 2014).
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            Abstract
 
            This chapter aims to present an overview of the syntactic structure of the clause in Brazilian Sign Language (LSB). In order to do so, we investigate the underlying word order of LSB and claim that the language has a basic word order, which is SVO. We support our analysis by presenting some sentences with adverbs, modals and negation; and by discussing their respective word orders. In addition, we argue that the other word orders found in LSB (SOV, OSV and VOS) derive from the SVO order and result from syntactic operations such as topicalization and focalization. We observe an asymmetry between two groups of verbs in LSB: plain verbs (without morphological agreement) and non-plain verbs (with morphological agreement). This asymmetry seems to generate a double phrase structure representation, one for each of these groups. Finally, we discuss the auxiliary (aux) in LSB. After presenting the contexts in which this element occurs, we show that aux is actually a topic marker that indicates that both subject and object were moved to a topic position (and is consequently notated as an indexical topic marker, xixy). Therefore, the claim is that xixy is situated in a topic projection located between CP and TP, called αP (Miyagawa, 2010). The chapter presents a brief comparison between this indexical topic marker and some auxiliaries found in other sign languages, providing an additional piece of evidence that, in LSB, this element is not an auxiliary.
 
          
 
          
            Resumo
 
            O presente estudo foca nas discussões sobre referência e determinação em enunciados de sinalizantes nativos de Libras.1,2,3 As amostras foram compostas por dados coletados por meio de eliciação ou produções espontâneas por meio de recursos virtuais e fontes reais. As ocorrências de DPs definidos e indefinidos na Libras foram isoladas para identificarmos a realização fonológica dos determinantes na língua. A análise dos dados foi validada a partir de testes propostos por Boskovic (2008) para línguas com ou sem artigos respondendo a generalizações sintáticas e semânticas propostas. Os resultados indicam que IXdet (index pré-nominal) e marcações não manuais de indefinitude funcionam como artigos genuínos na Libras, obrigando a leitura definida e indefinida dos nomes que modificam.
 
            
              1 Introduction
 
              The purpose of this chapter4 is to provide a first description of nominals in Brazilian Sign Language – LIBRAS. Specifically, our focuses are the syntactic and semantic properties of nominals accompanied by overt determiners in this language.
 
              Regarding the denotation of nouns in natural languages, Mezari and Oliveira (2012) characterize the way nouns can appear in different languages, accompanied by articles or not; the latter are known as bare nouns. Accordingly, there was a shared understanding that LIBRAS was only composed of bare nominals, i.e., its nouns appear without articles.
 
              In fact, we could say that the canonical way in which nouns are produced in LIBRAS is in the bare form, but we also observe several lexical items occurring in the periphery of these DPs. This drew our attention to an investigation of the function of these items that accompany nouns. Hence this led us to ask the following question: Are some of these items genuine articles? We will keep our focus on two main possible determiners: the pre-nominal index (henceforth, IXdet)5 and the non-manual marker of indefiniteness (henceforth, NMMind),6 which would be carrying the notion of definiteness and indefiniteness in the NPs of LIBRAS respectively.
 
              To test this hypothesis, we have structured this chapter as follows: in section 2, we present a brief overview of the noun’s structure in LIBRAS; in section 3, we present our methodology together with our theoretical basis and the examples concerning to the understanding of IXdet and NMMind as genuine articles; in section 4, we present the results of Boskovic tests (2008) for languages with and without articles, and finally, in section 5, we summarize the final considerations.

             
            
              2 The nouns in LIBRAS
 
              
                2.1 Does LIBRAS distinguish between nouns and verbs?
 
                There are some different standpoints regarding the distinction between nouns and verbs among signed languages. There are those who advocate in favor of a grammaticalization process of the features that would be crucial to set these categories apart, therefore, for now, it could not be affirmed yet that this distinction exists (Johnston, 2001). Others are noncommittal with respect to the existence of morphological differences, because they already seem to be stable in a set of nouns, while not in others (Pizzuto & Corazza, 1996). Yes other authors affirm that the differences between nouns and verbs are marked contextually, even that these differences are not morphologically expressed (Pizzio, 2011). What is relevant here is the fact that sign languages do express in some way (morphologically, syntactically or contextually) constructions in which the verbal reading is not available or is much less probable.
 
                LIBRAS has at least two types of nouns in its lexicon: i. those which are truly nouns, and do not have any related verbal form (i.e., WOOD, PAPER, HOUSE, SANDALS, PENCIL, PEN and many others); and ii. those which are found in “equal” form to their verbal counterparts, and which cannot readily be understood as deverbal nouns of the kind found in some spoken languages, since nothing is added to the word form (i.e: PHONE/TO CALL, CHAIR/TO SEAT, CAR/TO DRIVE, E-MAIL/TO-EMAIL, etc.).
 
                Considering the latter type of nouns listed above, at the sentence level, their syntactic distribution and semantic interpretation will constrain one of the interpretations licensed by the citation form:
 
                
                    
                        	(1) 
                        	LIBRAS 
                        	 
                        	 
                        	 
                        	 
 
                        	 
                        	a. 
                        	IXpro1s 
                        	YESTERDAY 
                        	TO-BUY 
                        	SANDWICH 
                        	 
 
                        	 
                        	 
                        	‘I bought a sandwich yesterday’ 
                        	 
                        	 
 
                        	 
                        	b. 
                        	SANDWICH 
                        	CHEAP 
                        	YESTERDAY 
                        	IXpro1s 
                        	TO-BUY 
 
                        	 
                        	 
                        	‘A/The cheap sandwich that I bought yesterday’ or ‘The sandwich that I bought yesterday was cheap’ 
 
                        	 
                        	c. 
                        	IXdet/i 
                        	SANDWICHi 
                        	BAD 
                        	 
                        	 
 
                        	 
                        	 
                        	‘The/This sandwich is bad’ 
                        	 
                        	 
 
                  

                
 
                So, in the cases (1–3) above only the noun interpretation is allowed, and no possibility for EATING-SANDWICH reading is available. We call the attention to the noun’s syntactic distribution: in (1a) as a direct object of the verb, in (1b) as a noun which is being qualified by the following adjective and in (1c) between a determiner and an adjective. In order to have the verbal interpretation, non-manual markers spreading over the noun root are required, as in the following:
 
                
                    
                        	(2) 
                        	 
                        	LIBRAS 
                        	 
                        	 
                        	 
                        	 
 
                        	 
                        	 
                        	a. 
                        	IXpro3s 
                        	______durational aspect SANDWICH(V) 
                        	TOOTH 
                        	TO-BREAK 
                        	 
 
                        	 
                        	 
                        	 
                        	‘He is/was eating the/a sandwich and/when his tooth broke’ 
 
                        	 
                        	 
                        	b. 
                        	IXpro3s 
                        	TO-BUY 
                        	SANDWICH(N) 
                        	AFTER 
                        	______durational aspect SANDWICH(V) 
 
                        	 
                        	 
                        	 
                        	‘He bought a sandwich and then he ate it/was eating it’ 
 
                  

                
 
                The contrast shown by the examples in (2 a-b) helps us to identify the syntactic and semantic differences between nouns and verbs in LIBRAS. In (2.b), although the noun form of sandwich corresponds mimetically to the action of eating something, we perceive that in the position of internal argument of the verb there is no way of getting the verbal interpretation, whereas in the case of the noun being accompanied by a NMM of aspect, the reading will actually be “the action of eating a sandwich”.
 
                In terms of c-selection, if the index sign, glossed as IX in the examples, is a genuine determiner we expect it to select a noun in the syntax, as in (1.c), and if it is a pronoun we expect that it will be followed by a verbal or other valid forms considering the syntactic notion of constituents.
 
                The observations made here also seem to be valid for all the other cases where the noun/verb pairs appear to be syncretic forms. Of course, we are aware that linear order won’t be clearly sufficient to determine the item’s category.

               
              
                2.2 Spatial-linguistic realization of nouns in LIBRAS
 
                Similarly to the distinction proposed for the verb types in LIBRAS (Quadros & Quer, 2008), nouns may be divided into two main groups according to their agreement/inflectional7 properties (McLaughlin, 1997), namely:
 
                 
                  	–
                    Non-anchored nouns: MONEY(N), HOUSE(N), PLATE(N), CHAIR(N/V), BOOK(N/V), TREE(N/V) etc.

 
                  	–
                    Anchored or plain nouns: MAN(N), SANDWICH(N/V), HEART(N), HAT(N/V) etc.

 
                
 
                The main distinction between these two types of nouns is that while the former may be freely located in the space in front of the signer’s body, the latter cannot. The non-agreeing nouns are phonologically anchored to the signer’s body.
 
                
                  2.2.1 Manually agreeing nouns
 
                  In terms of manual agreement, we will be exemplifying two mechanisms: the inflection for number and the cases of possessive constructions in LIBRAS. Following this, one case of non-manual agreeing within the DP in LIBRAS will be shown.
 
                  There is manual agreement in LIBRAS nouns for number inflection.8 For plural marking, for instance, we find the reduplication strategy as in (3) (among other pluralization mechanisms)9 being used ONLY by the non-anchored nouns, as they are freely located in the signing space. However, the same isn’t true for plain ones. Among the non-anchored nouns category, only count nouns allow for reduplication, as the impossibility of (4) shows us. The consequence of doubling a mass noun in LIBRAS, for instance, is exemplified in (5).
 
                  
                      
                          	(3) 
                          	HOUSE++, CHAIR++10 
 
                          	(4) 
                          	*MONEY++, *SAND++11 
 
                          	(5) 
                          	MONEY-DOUBLED – No plural interpretation is allowed, but an adjectival property of something/one that possesses a lot of money. 
 
                    

                  
 
                  LIBRAS’ non-anchored nouns may also be moved toward the location of their possessor, showing spatial agreement by a manual displacement, as observed by MacLaughlin (1997, p.140) in the scheme below:
 
                  
                    [image: ]
                      Figure 1: Spatial modification of a sign.

                   
                  This is not as productive as in American Sign Language (ASL), because LIBRAS clearly prefers the use of the pronominal possessive forms to construct its possessive phrases.

                 
                
                  2.2.2 Non-manually agreeing nouns
 
                  In LIBRAS, non-manual agreement on nouns is mainly carried by the eye-gaze (EG) co-occurring with the definite determiners. This non-manual agreement is not obligatory in order to get the definite reading, but when it happens, eye-gaze must point to the same location which the IXdet is pointing to. In other words, the EG must spread over the D, or the whole DP, but it cannot be dropped in the middle of the determiner phrase, given the grammaticality of (6) in contrast to (7). Alternatively, it can be realized only on the head D as in (8), exhibiting agreement, and (9), in which there is no non-manual agreement.
 
                  
                      
                          	 
                          	____________________egi 
 
                          	(6) 
                          	[IXdet PROFESSOR OLD]iDP 
 
                          	 
                          	_____________egi 
 
                          	(7) 
                          	*[IXdet PROFESSOR OLD]iDP 
 
                          	 
                          	___egi 
 
                          	(8) 
                          	[IXdet/i PROFESSOR OLD]DP 
 
                          	(9) 
                          	[IXdet PROFESSOR OLD]DP 
 
                          	 
                          	‘The old professor’ 
 
                    

                  

                
               
              
                2.3 Indexed and non-indexed signs in LIBRAS
 
                Since not only one morphological class of signs are made with the index finger handshape pointing (IX) to a specific location on the signer’s body or in the signing space, we must describe which are the morphological features that compose these lexical indexed items, in order to possibly distinguish them in syntax. Moreover, we need to show whenever it is morphologically impossible to argue for an existing distinction.
 
                Thus, here we present the most likely neighboring candidates to the noun head in LIBRAS.
 
                
                  2.3.1 Index signs may form the following lexical items
 
                  
                    [image: ]
 
                   
                    	–
                      Articles (definite determiners) or Demonstrative pronouns IXdet/sg/IXdem/sg: IX-frontal-linear-pointing IXdet/pl/IXdem/pl: IX-frontal-arc-pointing

 
                  
 
                  The phonological realization of the plural morpheme is an arc movement, which may also be executed as several points in space along an arc. This does not change its interpretation. It would be comparable in spoken languages to saying “me, you and her” instead of saying ‘we’, thus “pointing” to different referents in the utterance space.
 
                  
                      
                          	– 
                          	Personal pronouns 
 
                          	 
                          	Singular forms:IXpro1s–IX- ostensive-ego aligned-pointing 
 
                          	 
                          	 
                          	________________eye-gaze-aligned-with-the-pointing 
 
                          	 
                          	 
                          	IXpro2s–IX- ostensive-ego opposed-pointing 
 
                          	 
                          	 
                          	________________ eye-gaze-non-aligned-with-the-pointing 
 
                          	 
                          	 
                          	IXpro3s–IX-ostensive-ego opposed-pointing 
 
                          	 
                          	Plural forms: 
                          	IXpro1p–IX- circular-pointing-downward or upward-including the-speaker 
 
                          	 
                          	 
                          	________________eye-gaze-aligned-with-the-pointing 
 
                          	 
                          	 
                          	IXpro2p–IX- circular-pointing-excluding-the-speaker 
 
                          	 
                          	 
                          	________________ eye-gaze-non-aligned-with-to-the-pointing 
 
                          	 
                          	 
                          	IXpro3p–IX- circular-pointing-excluding-the-speaker 
 
                    

                  
 
                  There is a hot debate in the literature about the person distinctions within the pronominal paradigm in each sign language. We side with Berenz (1996) and Lima (2015), for whom LIBRAS has a three person distinction paradigm. Furthermore, the plural forms of the possessive pronouns in LIBRAS are homonyms with the personal ones.
 
                   
                    	–
                      Adverbs of place 
                        [image: ]here, there, over there, there far, etc.

 
                  
 
                  We do not group IXadv together with IXdet and IXdem,, because IXadv exhibits a very distinct syntactic distribution, possibility of inflection and NMM agreement patterns when compared with the latter. MacLaughlin (1997, p.171) points out the crucial differences between the determiner/demonstrative indexes and the adverbial ones, and LIBRAS patterns with ASL in this respect, as follows: 1. IXDET is linked with the semantic notion of definiteness, while IXADV occurs in both definite and indefinite contexts; 2. Within DP, IXDET is in complementary distribution with prenominal possessive structures, while IXADV is not; 3. IXDET may express plural features, while IXADV does not; 4. The non-manual markings associated with IXADV differ in form from those associated with IXDET; 5.The non-manual markers associated with IXDET (and the determiner position generally) spread over the c-command domain of D, while the non-manual markers associated with IXADV do not spread.

                 
                
                  2.3.2 Non-index signs
 
                  
                      
                          	– 
                          	Possessive pronouns 
 
                          	 
                          	Singular forms: 
                          	1st person - MY 
 
                          	 
                          	 
                          	2nd person -YOUR 
 
                          	 
                          	 
                          	3rd person – HER/HIS 
 
                          	– 
                          	Personal pronouns 
 
                          	 
                          	Dual forms –YOU-2, WE-2, THEY-2  
 
                          	 
                          	Trial forms - YOU-3, WE-3, THEY-3  
 
                          	 
                          	Quadruple forms - YOU-4, WE-4, THEY-4 
 
                          	–– 
                          	Definite/Indefinite Determiner and lexical item: PERSON (baby-C)bC-handshapedownward-movement 
 
                    

                  
 
                  
                    [image: ]
 
                  This handshape is executed with a downward movement and it has been observed to be grammaticalizing as a definite determiner, because it is quite ubiquitous in contexts in which a definite individual is referred to by uttering of this sign. It generally precedes the NP and may also be found in some contexts together with the IXdet, where it is understod as a noun, meaning ‘the person’.
 
                   
                    	–
                      Numeral/Indefinite Determiner (same form) Upper-index 
                        [image: ]

 
                  

                
              
             
            
              3 D-Elements in LIBRAS: syntactic and semantic properties
 
              This section aims to show that there are elements in LIBRAS that maybe functioning as a D, and moreover, that some of them behave as true articles. As we have seen in the last section, LIBRAS has both index and non-index determiners in its lexicon, though not exactly described as articles.
 
              Among the determiners that may occur in LIBRAS noun phrases, we will focus our exposition on those two that obligatorily trigger the definite or indefinite reading of the NPs they modify, the IXdet and NMMind, respectively.
 
              The data sample and judgements collected for the analysis is composed of: i. Videos selected from the internet, mainly those in forums and open discussion communities, where we felt that speakers demonstrate a natural behavior while signing; ii. Videos recorded in the scope of a project that includes CODAS as native speakers of LIBRAS12 and from the conversations we had with deaf consultants who helped us with the grammaticality judgments13 where target sentences were also tested.
 
              
                3.1 The pre-nominal IXdet as a genuine definite article
 
                McLaughlin (1997) proposes that pre-nominal IX is the definite determiner and that post-nominal IX is an adverb in ASL. The structure of the DP considering the determiners distribution is represented below:
 
                
                  [image: ]
                    Figure 2: DP structure according to McLaughlin, 1997, p.170.

                 
                This structure cannot be directly assumed to be the same for LIBRAS because IXadv is not taken here as a syncretic form with IXdet/dem, as demonstrated in the section 2.3.1. And also because IX postnominal being in adjunction to the NP does not capture the number agreement exhibited by both IX pre and post nominal as in (10a-b).
 
                
                    
                        	(10) 
                        	 
                        	LIBRAS 
                        	 
                        	 
 
                        	 
                        	 
                        	a. 
                        	a.[IX.pl 
                        	MAN 
                        	IX.sg]DP 
 
                        	 
                        	 
                        	 
                        	‘The man’ 
                        	 
                        	 
 
                        	 
                        	 
                        	b. 
                        	b.*[IX.sg 
                        	MAN 
                        	IX.pl]DP 
 
                        	 
                        	 
                        	 
                        	‘The men’ 
                        	 
                        	 
 
                  

                
 
                It seems to be the case that if this post nominal IX occurs, it can be interpreted as an emphasis as in “The man himself” as in (11a). Observing the data and the grammaticality judgments, we suspect the postnominal IX will generally occur in contexts of relative clauses, where something else will be added about the DP mentioned.
 
                
                    
                        	(11) 
                        	a. 
                        	[IXdet 
                        	MAN 
                        	IX] 
 
                        	 
                        	 
                        	‘The man himself’ 
                        	 
                        	 
 
                  

                
 
                This clearly needs further investigation, because LIBRAS as a head initial language should not allow constructions like: IX T-SHIRT BEAUTIFUL IX, being both definite determiners. This is why we decided that this postnominal IX should be treated as emphasis here. One difficult posed to Noun Phrase analysis in signed languages is that isolated DPs do not usually occur in natural discourse.
 
                Once we have shown that IXadv is not syncretic in form with pre and post-nominal IX, when the latter occurs alone it will be interpreted as follows in (12b), constrasting with the interpretation of IX pre nominal in (12a):
 
                
                    
                        	(12) 
                        	a. 
                        	[IXdet 
                        	MAN]DP 
 
                        	 
                        	 
                        	‘The man’ 
                        	 
 
                        	 
                        	b. 
                        	[ MAN 
                        	IXdem/det]DP 
 
                        	 
                        	 
                        	‘That/the man’ 
                        	 
 
                  

                
 
                Despite of the possibility of having a post-nominal IX also carrying definite features, as shown in (12b), IXdet is considered to be carrying definiteness marking alone and not demonstrative functions as post-nominal IX also allows.
 
                Example (13a), if intended to mean: ‘I want to buy a house’, is ungrammatical because the prenominal IXdet is incompatible with an indefinite interpretation. Moreover, in (13b) it becomes clear why post-nominal IX tends to be interpreted as a demonstrative pronoun. Once the NP has already been located in space, the post-nominal IX must point to the same place where it is anchored, as the indexes (i) indicate. However, it is not obligatory to have this spatial agreement in (13a), because pre-nominal IX may occur with both anchored and non-anchored nouns.
 
                
                    
                        	(13) 
                        	a. 
                        	IXpro1s 
                        	WANT 
                        	TO-BUY 
                        	[IXdet 
                        	HOUSE]DP 
 
                        	 
                        	b. 
                        	IXpro1s 
                        	WANT 
                        	TO-BUY 
                        	[HOUSEi 
                        	IXdet/dem i]DP 
 
                        	 
                        	a. 
                        	‘I want to buy the house.’ 
                        	 
                        	 
 
                        	 
                        	b. 
                        	‘I want to buy that house’ 
                        	 
                        	 
 
                  

                
 
                All the examples in this chapter show that LIBRAS has a minimal set of functional morphemes to encode the notion of (in)definiteness, in contrast with the Brazilian indigenous language Karitiana (Muller & Bertucci, 2012), in which there are no number marking, quantifiers or articles, and the nouns are always bare. The consequence is that in Karitiana the nouns will always rely on the context to get their reference, whether definite or indefinite.
 
                By contrast, LIBRAS bare nouns can never be strong definites, and depending on the context bare nouns in Libras can only have a specific or generic reading, but the bare noun can’t function anaphorically.

               
              
                3.2 The non-manual marking of indefiniteness as a genuine article?
 
                In the case of indefinite DPs, we will assume that there is no non-manual agreement in this case in LIBRAS. We believe that the NMMind is a lexical item (an indefinite determiner) and not an indefinite NMM of agreement as proposed for ASL. Distinctly, ASL has two different signs to carry indefiniteness, namely, ONE and SOMETHING;14 non-manual agreement need not occur in order to have the indefinite reading. This is not observed in LIBRAS, as we are going to see further in this chapter.
 
                The indefinite D article in LIBRAS is articulated by the face, so its distribution is not equal to the IXdet, which is articulated by the hand and may select other NPs which are articulated in the same way.15 The fact that we have more than one articulator in signed languages makes the language produce strings in (partial or total) simultaneity. Hence, we assume here that whenever a noun is realized simultaneously with the NMMind it will obligatorily have an indefinite reading. What happens is that the NMMind would attach to the NP as a clitic,16 because it cannot appear unbound. So, in this case, the NMM accomplishes a lexical function, even it is not a free word, as argued for negation, for instance in Pfau & Quer (2007).
 
                In section 2.3 we pointed out the possible/potential indefinite determiners in LIBRAS: namely, baby-C (bC) handshapedownward-movement and the numeral ONE. The paradigm in (14) shows their distribution and their possible interpretations:
 
                
                    
                        	(14) 
                        	a. 
                        	*[ONE 
                        	MAN] 
                        	LEAVE 
 
                        	 
                        	b. 
                        	*[MAN 
                        	ONE] 
                        	LEAVE 
 
                        	 
                        	c. 
                        	*[MAN 
                        	bCdownward-movement] 
                        	LEAVE 
 
                        	 
                        	d. 
                        	*[ bCdownward-movement 
                        	MAN] 
                        	LEAVE 
 
                        	 
                        	If intended to mean ‘A man left’, none of these determiners leads to an indefinite reading without the NMM. 
 
                  

                
 
                The revealing data comes from (15) where we see that:
 
                 
                  	–
                    bare nouns in LIBRAS can always have an indefinite reading anywhere in the sentence (15a, b and c). The context will play an important role for discourse reference. If we consider (15a) in a context where signer and addressee already share the common knowledge that someone was about to leave, the same sentence can get a definite interpretation (The man, that we were talking about, left). However, this can never be true in the case of isolated sentences. Remember bare nouns are possible and we are discussing what are the possible interpretations when these nouns appear accompanied by determiners.

 
                  	–
                    the bare noun (15c) may have both specific and non-specific reading (Von Heusinger, 2002), which means we cannot be sure if the speaker knows, at least, what kind of book s(he) wants (specific reading) or if s(he) doesn’t care about what kind of book it is (non-specific reading).

 
                
 
                
                    
                        	(15) 
                        	a. 
                        	[MAN]DP ‘A/The* man 
                        	TO-LEAVE left’ 
                        	 
                        	 
                        	 
 
                        	 
                        	b. 
                        	[DEAF]DP 
                        	pro3sTELLpro1s 
                        	TOMORROW 
                        	[PARTY]DP 
                        	 
 
                        	 
                        	 
                        	‘A/The* deaf told me that tomorrow there will be a/the* party’ 
 
                        	 
                        	c. 
                        	IXpro1s 
                        	TO-WANT 
                        	TO-BUY 
                        	[BOOK 
                        	LINGUISTICS]DP 
 
                        	 
                        	 
                        	‘I want to buy a/the* book on linguistics’ 
                        	 
 
                  

                
 
                Now, we turn to a set of examples where the article NMMind co-occurs with the nouns it modifies.
 
                
                    
                        	(16) 
                        	 
                        	______NMMind 
                        	 
                        	 
                        	 
 
                        	 
                        	a. 
                        	[MAN]DP 
                        	TO-LEAVE 
                        	 
                        	 
 
                        	 
                        	 
                        	_______________NMMind 
                        	 
                        	 
                        	 
 
                        	 
                        	b. 
                        	[MAN bCdownward-movement]DP 
                        	TO-LEAVE 
                        	 
                        	 
 
                        	 
                        	 
                        	_________________NMMind 
                        	 
                        	 
                        	 
 
                        	 
                        	c. 
                        	[MAN bCdownward-movement ++]DP 
                        	TO-LEAVE 
                        	 
                        	 
 
                        	 
                        	 
                        	_______NMMind 
                        	 
                        	 
                        	 
 
                        	 
                        	d. 
                        	*[MAN 
                        	bCdownward-movement]DP 
                        	TO-LEAVE 
                        	 
 
                        	 
                        	 
                        	 
                        	 
                        	______NMMind 
                        	 
 
                        	 
                        	e. 
                        	IXpro1s 
                        	TO-NEED 
                        	[ANY PEN ]DP 
                        	 
 
                        	 
                        	 
                        	 
                        	 
                        	______NMMind 
                        	 
 
                        	 
                        	f. 
                        	IXpro1s 
                        	TO-NEED 
                        	[ANY PEN]DP 
                        	 
 
                        	 
                        	 
                        	 
                        	 
                        	 
                        	____NMMind 
 
                        	 
                        	g. 
                        	IXpro1s 
                        	TO-WANT 
                        	TO-BUY 
                        	[CAR]DP 
 
                        	 
                        	 
                        	 
                        	 
                        	_________NMMind 
                        	 
 
                        	 
                        	h. 
                        	IXpro1s 
                        	TO-LOVE 
                        	[bCdownward-movement]DP 
                        	 
 
                  

                
 
                In contrast to 15(a) where depending on the context the DP may have a specific indefinite or a definite interpretation, in 16(a) the co-occurrence of the NMM forces the non-specific indefinite reading of the NP, showing that it can function as a genuine article in the language. When complex DPs occur as in (16 b and c), it appears that the function of the possible determiner that accompanies the noun is to express number. Unlike IXdet which may be found inflected for number (namely, IXdet/sing and IXdet/pl), the NMMind does not carry number features, so number must be expressed somehow with other DP elements such as bCdownward-movement, ONE, classifiers and other elements. The interpretation of (16c) must only be ‘Some men left’, suggesting that NMMind is the D head, and the other elements will be found in other projections. This explains why the NMMind can occur with ONE and other items that may be indefinite determiners with overt phi-features, but cannot co-occur with other numerals such as 2, 3 or more. It has been illustrated in the set (14) that those ‘determiners’ alone cannot force the indefinite reading of the nouns, because they lack NMMind to check its reference. Moreover, by the ungrammaticality of (16d) we see that the article must spread over the whole DP.
 
                Besides this, when we have an indefinite pronoun like ANY that triggers an indefinite reading of its NP complement, if the article spreads over the whole DP as in (16e) the interpretation is ‘I need any pen’, but if it only spreads over the noun, the interpretation is ‘I need a pen or other writing devices’. Thus in order to get the indefinite reading applied to a single DP, the article must spread over the whole DP. The definite determiner is prohibited in these contexts (i.e *[ANY IXdet PEN].
 
                In (16g) and (15c) we show the contrast between a DP with an indefinite determiner and a bare NP appearing in the object position of the verb. The former only allows for a non-specific indefinite reading, while the latter allows for both, specific and non-specific readings.
 
                Finally, recall that bCdownward-movement may appear in the sentences in the determiner position or as a noun, meaning ‘person’. In (16h) in the object position, it cannot be a determiner, but a full DP with the indefinite article, meaning obligatorily ‘I love a/the* person’. This dual behavior - determiner/noun - of bC downward-movement may indicate an ongoing grammaticalization process to a determiner form via the increasingly restricted use of the noun form.
 
                We are aware of other strategies employed by signed languages to encode (in)definiteness, such as the use of space. As pointed by Barberà (2012) and McLaughlin (1997) the vertical space (height) may encode differences regarding the specific/non-specific readings, in which the former are realized in a lower signing space and the latter would appear positioned higher up in space. This seems to be true also for LIBRAS as the sentence in (17) shows. The D head ONE, seems to be uttered in the upper space, raising the sign ONE in order to encode non-specific indefiniteness. Also, Sá et al (2012) claim that LIBRAS uses the horizontal plane as neutral space (in front of the signer) and lateral space to encode weak and strong definiteness, respectively. As we are not still sure about the productivity of this conventionalization of space into morphemes, we are not counting them here as a case of a realization of an overt determiner.
 
                
                    
                        	(17) 
                        	______________________________________________NMMind [ONEupper-space METHODOLOGY TO-TEACH DEAF PERFECT]DP HAVE-NO ‘There is no a/the* perfect methodology of deaf teaching’ 
 
                  

                
 
                In sum, we can tentatively conclude that we have the following distribution of articles in LIBRAS:
 
                
                  
                    Table 1:Distribution of articles in Libras.

                  

                    
                        	ARTICLE’S DISTRIBUTION AND INTERPRETATION IN LIBRAS 
                        	Speaker’s identifiability 
 
                        	 
                        	Referential and Specific 
                        	Non-specific 
  
                        	Adressee’s identifiability  
                        	Definite 
                        	IXDET 
                        	 
  
                        	Indefinite 
                        	NMMindefinite 
                        	NMMindefinte 
  
                  

                
 
                In order to check if we really have a DP projection as seems to be the case based on our exposition, in the next section we will use Boskovic’s tests (2008) in order to determine if the D-elements (articles) we found in LIBRAS are actually heading a D projection.

              
             
            
              4 Boskovic’s diagnosis for DP/NP languages
 
              This section aims, on the one hand, to examine if the generalizations proposed by Boskovic (2008) for languages with and without articles are compatible with the understanding of IXdet and NMMind as genuine articles in LIBRAS, and on the other hand, to show that LIBRAS has a DP projection.
 
              Within the scope of this work, seven generalizations out of the ten listed by Boskovic (2008) in his crosslinguistic analysis of languages with or without articles were tested. They are as follows:
 
              1 Left-branch Extraction: Boskovic (2008) points out that languages differ regarding whether they allow left-branch extractions (LB), and it’s assumed that “Only languages without articles may allow LB extraction”.17 This is not confirmed based on the following examples in LIBRAS:
 
              
                  
                      	(18) 
                      	LIBRAS 
                      	 
                      	 
                      	 
 
                      	 
                      	a. 
                      	*EXPENSIVE, 
                      	JOHN 
                      	BUY 
                      	CAR 
 
                      	 
                      	 
                      	‘John bought an expensive car’ 
                      	 
 
                      	 
                      	b. 
                      	*THE/THAT 
                      	JOHN 
                      	BUY 
                      	CAR 
 
                      	 
                      	 
                      	‘John bought the/that car’ 
                      	 
 
                

              
 
              We see in (18) that even in the presence (b) or absence (a) of the IXdet preceding the noun, LB extraction is not allowed in LIBRAS, which seems to show that the presence of D cannot be strictly related to the D’s overt realization. The focus of Boskovic (2008) is on adjectival LB extraction, since the extraction of possessors in languages with articles such as Hungarian is possible.
 
              2 Adjunct extraction (AE): “Only languages without articles may allow adjunct extraction out of TNP (traditional Noun Phrases)”. LIBRAS patterns with article languages because it does not allow AE.
 
              
                  
                      	(19) 
                      	 
                      	LIBRAS18 
                      	 
                      	 
                      	 
 
                      	 
                      	a. 
                      	*[FROM BRAZIL]i 
                      	JOHN 
                      	KNOW 
                      	[PROFESSOR]ti 
 
                      	 
                      	 
                      	‘John knows the professor from Brazil.’ 
                      	 
 
                      	 
                      	b. 
                      	*[CHOMSKY]i 
                      	JOHN 
                      	READ 
                      	[BOOK]ti 
 
                      	 
                      	 
                      	‘John reads a/the Chomsky’s book’ 
                      	 
 
                

              
 
              The explanation of this impossibility is related to LB cases mentioned above. Bernath (2009) explains that once the adjunct is strategically placed within the DP, the AE is disallowed, yet the lack of a DP projection makes AE possible. Boskovic (2008) also derives these facts from the observation that DP constitutes a syntactic phrase, while NP does not. Thus, in order to be extracted from a phrase, the element must undergo a leftward movement, given the phrase impenetrability condition and antilocality constraints.
 
              3 Scrambling: “Only languages without articles may allow for scrambling”.
 
              LIBRAS doesn’t exhibit scrambling for its constituents. This does not mean that the language will not allow word-order changes, as we can attest in the cases of object shift and topicalized constructions. Quadros (2003) shows that LIBRAS is an SVO language and that SOV and OSV orders are also possible in the language. However, the former order does not require any additional non-manual marking in order to produce a grammatical sentence, whereas the latter two are constrained by the spread of non-manual markers simultaneously realized with the signs, and their absence leads to ungrammaticality. This seems to be also true within the DP level, where we may find AP-NP and NP-AP orders, but not in complementary distribution; instead, they have distinct semantic interpretations.
 
              4 Superiority and Multiple wh-fronting (MWF)
 
              Boskovic (2008) observes that among languages that allow for multiple wh-fronting, only those with articles show superiority effects (related to a strict ordering of these wh-elements). LIBRAS does not allow MWF, hence the generalization would not be applicable to this language. However, Bernath (2009) points out that MWF is limited to languages with articles, but superiority in MWF is a product of true wh-movement to Spec CP. Hence he concludes that languages with articles move their wh-elements to Spec-CP.
 
              Indeed, LIBRAS has wh-movement to Spec-CP as is shown in Quadros’s (1999) analysis of Complementizer, Topic and Focus phrase in LIBRAS. Quadros (1999) claims that wh-elements in final position are focused elements occupying the head of the FP projection and wh-constructions can move leftward to Spec of CP or remain in situ.
 
              Thus, because only DP languages seem to allow movement to Spec-CP, we have strong evidence that LIBRAS has a DP and patterns with the following generalization: “MWF languages without articles do not show superiority effects”.
 
              5 Superlatives
 
              Zivanovic (2006 cited in Boskovic, 2008) notes that languages with articles allow the majority reading in cases like (20) below, where more than half of the people drink beer. Thus, in languages without articles only the plurality reading is possible, where more people drink beer than any other drink though it could be less than half of the people. What we have is a difference between the absolute (majority) vs. comparative (plurality) readings: only languages without articles would exclusively allow the latter case, but not the former. As the absolute reading is also available in LIBRAS, the language patterns with the generalization that “[o]nly languages with articles allow the majority superlative reading”.
 
              
                  
                      	(20) 
                      	LIBRAS 
                      	 
                      	 
                      	 
 
                      	 
                      	MOST 
                      	PEOPLE 
                      	DRINK 
                      	BEER 
 
                      	 
                      	‘Most of the people drink beer.’ 
 
                

              
 
              6 Adnominal Genitive
 
              In Boskovic (2008, p.116) it is proposed that “languages without articles do not allow transitive nominal with two genitives”. Adnominal Genitives would be cases when the speaker wants to express the meaning of “possession”, but the possessive form is not available,19 as in (21) in LIBRAS:
 
              
                  
                      	(21) 
                      	 
                      	LIBRAS 
                      	 
                      	 
 
                      	 
                      	 
                      	a. 
                      	DEAF 
                      	FIGHT 
                      	RIGHT 
 
                      	 
                      	 
                      	 
                      	‘The deaf people’s fight for rights’ 
 
                

              
 
              In NP languages, the nominal head assigns one of the genitive cases to its arguments, while the upper DP projection would assign the other case to the second argument. So, the lack of the DP projection would block the second genitive in languages without articles, and that is not true for LIBRAS.
 
              One could argue that the sentence above could have a verbal interpretation as “The deaf are fighting for their rights”. However, what makes us assume that it is a true DP in LIBRAS is the fact that: i. We may add other nouns into the DP and have the interpretation of new genitive adnominals being added (i.e: DEAF WOMAN FIGHT RIGHT WORLD, interpreted as ‘International deaf woman’s fight for rights’), as it is expected in a construction of this type; ii. The DP can be found as an argument of a clause as the subject of a copular sentence (i.e: DEAF FIGHT RIGHTS IMPORTANT, meaning ‘The deaf people’s fight for rights is important’) and iii. Even in the absence of morphological affixes of nominalization within the deverbal nouns in LIBRAS, we recognize that the argumental structure of the ‘original/analogous’ verb is also available in the noun’s context.20
 
              7 Negative raising (NR)
 
              This generalization concerns the fact that sometimes a sentential negation can be taken to be either in the matrix or the embedded clause. Negative polarity items (NPI) occur associated to negative grammatical contexts. So, the environment in which a polarity item is permitted to appear is called a “licensing context”. In LIBRAS, expressions like: ‘until tomorrow’ may function as NPIs, but, others like ‘in at least two year’, ‘at all’ do not seem to function in the same form that they do for English. Given the ambiguity in interpretation that some potential NPI candidates exhibit in LIBRAS, we will not be strictly discussing them here. But, moreover, Boskovic (2008) points out that, even in languages where the NPI test fails, negation is interpretable in the lower clause, for example, the sentences in (22 a and b) both have the atheist (non-agnostic) meaning.
 
              
                  
                      	(22) 
                      	 
                      	LIBRAS 
                      	 
                      	 
                      	 
 
                      	 
                      	 
                      	a. 
                      	JOHN 
                      	BELIEVE 
                      	GOD 
                      	HAVE-NO 
 
                      	 
                      	 
                      	b. 
                      	JOHN 
                      	BELIEVE-NOT 
                      	GOD 
                      	HAVE 
 
                      	 
                      	 
                      	 
                      	‘John believes that God doesn’t exist’ or ‘John doesn’t believe that God exists’ 
 
                

              
 
              Summary of the test results
 
              We have tested seven out of ten generalizations proposed by Boskovic for languages with and without articles. Clitic doubling and Head internal relatives and locality were not tested, not because these phenomena cannot be found in LIBRAS, but due to the ambiguity that these items/constructions show.
 
              We grouped in the following table the results for the tests guided by the variables: phenomena only allowed for languages ​with DP x NP structure versus whether or not these phenomena are licensed in LIBRAS.
 
              
                
                  Table 2:Phenomena only allowed for DP languages found in Libras.

                

                  
                      	 
                      	LIBRAS allows... 
                      	LIBRAS does not allow... 
  
                      	Only DP languages allow… 
                      	– Negative Raising – Superlative – Adnominal Genitive 
                      	– Left–Branch Extraction – Adjunct Extraction from NP – Scrambling – Superiority and Multiple wh–fronting (MWF) 
 
                      	Only NP languages allow... 
                      	— 
                      	— 
 
                

              

             
            
              5 Conclusion
 
              Considering the results of Boskovic tests to DP/NP languages we may confirm the syntactic and semantic evidence of IXdet and NMMind functioning as genuine articles in LIBRAS. Further research is necessary in order to confirm or refute the assertions made through this work, looking at the interactions of these articles with other elements within the clausal and nominal domain, beyond those which have already been addressed in this chapter.
 
              We showed that LIBRAS has, minimally, in its lexicon a set of functional items that may be considered as genuine articles, since they encode (in)definiteness of the nouns they modify.
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            Notes

            1
              First author: Universidade Federal do Piauí – andersonalmeida@ufpi.edu.br

            
            2
              Second author: Universidade Federal do Piauí – ronaldtaveira@gmail.com

            
            3
              Third author: Universidade Estadual do Piauí – nparaguassu@yahoo.com.br

            
            4
              This chapter was written during my Master’s studies in 2013, so some of the claims have now been revisited in the PhD.

            
            5
              Index signs are also referred to as pointing signs, because what they do is point to a specific NP, whether or not it is located in space.

            
            6
              Non-manual markers may occur both as a supra-segmental layer of the discourse or, as it is considered here, as an autonomous morpheme/lexeme of the language, because in LIBRAS they may contribute lexical meaning on their own, like an adverbial, for instance. In LIBRAS, there are lexical items articulated only by a non-manual marker, such as facial expressions. The alternative number of body articulators available to signed languages, unlike the uniqueness of the vocal channel in the spoken ones, allows these languages to produce several lexical items in a ‘gradual’ or ordered simultaneity.

            
            7
              We are calling “agreement” any modification in the noun’s realization in order to express number, possession, or other inflectional phenomena available.

            
            8
              As far as we know, number may be expressed in LIBRAS through the use of the following strategies: reduplication, doubling, use of cardinal numbers and use of quantifiers.

            
            9
              The sign for COFFEE, for instance, may exhibit an intermediate behavior between agreeing and non-agreeing nouns, because it starts in a free location but it ends towards the signer’s mouth. So, as pointed by André Xavier and Luciana Sanchez (personal communication, 2015), these signs can be articulated with both hands (doubled) and carry number inflection. This still remains to be investigated.

            
            10
              The sign + is used to express the item’s repetition/reduplication.

            
            11
              One could argue that there is no need for pluralizing mass noun forms, but, we let it to future research to investigate if things like what we find in spoken languages like: ‘waters’, ‘silences’, ‘loves’ may also be correlated with the fact the MONEY cannot be reduplicated but seems to allow for doubling in LIBRAS.

            
            12
              We thank Ronice Muller de Quadros for allowing us to use the videos.

            
            13
              We want to thank Kelly Samara, an experienced and accredited LIBRAS professor in Piauí for helping us in this phase.

            
            14
              According to McLaughlin (1997), when the sign ONE is used, only the specific reading is possible, while SOMETHING allows either a specific or a non-specific reading.

            
            15
              In LIBRAS the IXdet can select a noun which is realized by the face, as in: IXdet HAVE-SEXnon-manual-sign AVOID, meaning: ‘Sex must be avoided’. In these cases, we cannot decide whether the DET is right or left positioned. So, when both signs are articulated by the hand the order becomes clearer.

            
            16
              Even the concept of ‘clitics’ in spoken languages cannot be straightforwardly assumed in signed languages.

            
            17
              The generalisations used in this chapter are direct quotes from Boskovic (2008), indicated by double quotation marks.

            
            18
              LIBRAS shows two ways of constructing its possessive phrases: one is through the use of the sign glossed FROM, which means ‘belong-to’ in the language, a real prepositional element, and secondly, through adjacent position of two nouns, without the realization of overt possessive elements.

            
            19
              LIBRAS has a lexical item, namely FROM, which is found within possessive constructions in the language. However, this form is attested in fewer cases than the ones without the use of the overt possessive form.

            
            20
              For the sake of space, we cannot discuss the syntactic issues related to this topic. Cf. earlier footnote in this text.

            
          
         
      
       
         
           
            Bimodal bilingualism: analysis of the narratives of children of deaf parents
 
          

           
            Bruna Crescêncio Neves 
            
 
            Ronice Müller de Quadros 
            
 
          

           
            Abstract
 
            Bimodal bilingualism has been the subject of studies by many researchers who seek to investigate the acquisition of two languages from different modalities, oral/aural and visual/spatial. To understand how this acquisition works for children who use Brazilian Sign Language (Libras) and Brazilian Portuguese (BP), we examined the narratives of children of deaf parents (Codas or Kodas) who are naturally acquiring spoken and signed language. The narratives used in this research are part of a database for the Brazil-US ‘Bilingual bimodal development’ project led by Ronice Muller de Quadros. Libras and BP narratives were chosen from seven bimodal bilingual children and one bimodal bilingual adult. Narratives are generally the type of text with which children have their first contact, because across cultures children tend to learn through the action of telling fictional or real events. Our analysis shows that the narratives exhibit Labov and Waletzky’s (1967) structural elements and the typical characteristics of each modality. Despite the elaborate stories belonging to different languages, the study shows that these children develop narrative competence in spoken language and sign language equally, without favoring one or the other.
 
          
 
          
            Resumo
 
            O bilinguismo bimodal tem sido o objeto de estudos de muitos pesquisadores que buscam investigar como se dá aquisição de duas línguas de diferentes modalidades - oral/auditiva e visual/espacial.1,2 Com o objetivo de entender a relação das crianças com a língua de sinais (Libras - Língua de Sinais Brasileira) e a língua falada (PB - Português Brasileiro), surgiu o interesse em estudar a competência narrativa de filhos de pais surdos (Children of deaf adults-CODAS), que estão, naturalmente, adquirindo a língua falada e sinalizada. As narrativas utilizadas na pesquisa fazem parte do banco de dados do projeto “Desenvolvimento Bilíngue Bimodal Binacional: estudo interlinguístico entre crianças surdas com implantes cocleares e crianças ouvintes sinalizantes”, permitindo a comparação de dois pares linguísticos: a) Libras e BP e b) American Sign Language (ASL) e Inglês. Para este estudo foram escolhidas sete crianças e um adulto bilíngues bimodais. Tem-se como objetivo analisar as narrativas desses oito sujeitos bilíngues bimodais e competência narrativa nas duas línguas. As produções das crianças foram coletadas pelos pesquisadores do projeto BiBiBi e as narrativas foram transcritas através do software ELAN (Eudico Annotator Linguística) por transcritores fluentes em Libras e PB. As narrativas são geralmente o tipo de texto com o qual as crianças têm o primeiro contato, pois em todas as culturas o homem narra suas experiências através da linguagem e no desenvolvimento da criança esse ato é observado na ação de narrar eventos fictícios ou reais. Neste estudo, assume-se a proposta de Labov e Waletzky (1967), que apresenta a narrativa como um método de recapitular experiências estruturalmente divididas em: resumo, orientação, complicação, avaliação, resolução e coda. A análise mostra que as narrativas apresentam características típicas de cada modalidade, oral/auditiva ou gesto/visual e os elementos estruturais de Labov e Waletsky. Apesar das histórias elaboradas, pertencerem a diferentes línguas, a pesquisa mostrou que as crianças estão desenvolvendo a competência narrativa nas duas línguas – PB e Libras - sem que uma língua se sobressaia à outra.
 
            
              1 Introduction
 
              Studies on sign languages have strengthened their position in the academic space over the years, through research that approaches a variety of areas (such as health, education, linguistics). In Brazil, since the recognition of Libras as a legal means of communication and expression of the deaf (Law n. 10.436, from 24/04/02), the interest on studying sign language has increased considerably, and many relevant studies (Quadros, 1997; Pizzio, 2006; Pereira & Nakasato, 2011; Quadros & Cruz, 2011, Quadros & Karnopp, 2004) have been developed in the past years.
 
              Aiming to study the linguistic development of bimodal bilingual children, this research analyzes narratives composed by hearing children of deaf adults, or CODAS.3 This study started with one of the tests used in the research project called “Binational Bimodal4 Bilingual Development (henceforth BiBiBi): interlinguistics study among deaf children with cochlear implants and signing hearing children”.5 The BiBiBi project aims to investigate the linguistic development of bimodal bilingual children with cochlear Implants (CIs), comparing them to CODAS.
 
              This research mainly intends to study the narrative competence of bimodal bilingual children, who are acquiring the signed and spoken language naturally, and it specifically aims to observe how the narrative structure, in both modalities, is presented by these children. It also aims to identify specific characteristics of each modality and to understand how these children develop linguistically.
 
              The analysis proposed here will contribute to the reflections about bilingualism, especially bimodal bilingualism. According to Pettito et al. (2011), there is a preoccupation with the early exposition to more than one language, since many parents are afraid that children who, in their early years, are exposed to both languages may develop language delay in one of them. The narratives composed by the bimodal bilingual children are an opportunity to observe whether these children are capable of developing linguistically in both modalities.

             
            
              2 Theoretical foundation
 
              
                2.1 Bimodal bilingualism
 
                Bilingualism is popularly defined as the ability people have to perfectly “speak” two languages. Bloomfield (1933, cited in Bialystok, 2001), defines bilingualism as control of two languages. Macnamara (1967, cited in Harmers and Blanc, 2000: 6), affirms that “a bilingual person is someone who has minimal competence in one of the four language skills (speaking, listening, reading and writing), in a language that is different from their native language”. For Grosjean (1994), bilingualism can be defined as the ability to produce meaningful utterances in two (or more) languages and master at least one of the linguistic skills. He considers bilingual the person who masters two (or more) languages (or dialects) and uses them every day.
 
                Most research on bilingualism approaches the study of two languages in the same modality, i.e. unimodal bilingualism. Recently, researchers have investigated the language development of children and adults who acquire two languages in different modalities, and are called bimodal bilingual. However, where do bimodal and unimodal bilingualism differ? For Emmorey et al. (2005), the main difference is that for unimodal bilingualism there is a single output channel for both languages, the vocal tract, which physically prevents the production of two words or phrases at the same time. Besides, languages are perceived by the same sensory system in the unimodal bilingual. In contrast, there are two output channels for bimodal bilinguals: the vocal tract and the hands, which means that one of the languages is perceived by hearing and the other is visually perceived.
 
                Bimodal bilingual is the term used to characterize people who grew up in deaf families, called CODAS (children of deaf adults). Hence, bimodal bilingual are people born in deaf families who have an affiliation with both deaf and hearing community. CODAS are not only bilingual, but also bicultural. They are people who live in homes where sign language is used as the main means of communication, and also use the spoken language with brothers, neighbors, friends, relatives etc. (Emmorey et al., 2008). Bialystok (2001: 5) talks about bilingualism, highlighting the acquisition of two different modalities:
 
                
                  In some cases, children can learn a spoken language (maybe English) and a Sign Language (maybe ASL), a system that in all aspects is the same as a natural language (Klima & Bellugi, 1979). This is normal for hearing children of deaf parents who learn two languages in childhood simultaneously, acquiring both in their environment, in a completely natural way. Additionally, some children learn two or more sign languages with or without any spoken languages. Although there is little research on these situations, the existing data confirm that bilingual acquisition of two languages, one signed and one spoken, by young children, has precisely the same standards and trajectory as the acquisition of two spoken languages (Johnson, Watkins, & Rice, 1992).

                
 
                Thus, bimodal bilingual children acquire sign language and spoken language in the same way unimodal bilingual children acquire two spoken languages.
 
                Some studies on bimodal bilingual adults have shown that not only language alternation and code-switching, which are characteristics of bilingual people, can be found, but also, and frequently, code-blending (Emmorey et al, 2008). Emmorey et al. (2008) define code-switching as the act of stopping talking and starting to sign, and code-blending as the simultaneous use of signs and words.
 
                Sign language studies opt for the term “code-blending” to refer to these linguistic mixtures, given that these combinations occur concurrently.
 
                
                  [image: ]
                    Figure 1: Model for code-blending. Source: Emmorey et al, 2008, p.52.

                 
                Studies on bimodal bilingual development have demonstrated that there is an early separation between languages, and that bilingual children achieve the same linguistic development observed in monolingual children.

               
              
                2.2 Narratives
 
                Since the mid-1960s, there has been tremendous interest and speculation about the nature of narratives, and researchers from different areas have explored the various aspects they offer (Hazel, 2007). In psychology, narratives play a paramount role, since, by telling stories, the human being organizes his experience (Zilles and Kern, 2012). In anthropology, however, still according to Zilles and Kern (2012), “narrative is essential to build and rebuild culture, understood as a means of organizing and sharing knowledge and social practices in a community.” Facing this interdisciplinary nature in narrative studies, there is no definitive theory or definition of what a narrative really is (Barthes, 2008). Intercultural studies suggest narrative is a basic and constant form of human expression, regardless of ethnicity, primary language and culture (e.g. Chafe 1980; Levi-Strauss, 1972, cited in Hazel, 2007).
 
                According to Pereira and Nakasato (2011), research on sign languages around the world has shown that the characteristics of the narratives in this modality make them different from those in oral-auditory languages, especially because it is a visuo-spatial language. The structure of the narratives in sign languages involves the use of space to sign the references and characterize the different types of spaces available for sign encoding and their temporal relations. The setting of a sign sequence in space is considered essential to the referential function, as well as in the description of the narrative events. (Loew 1983; Emmorey 1999; Morgan 1999, cited in Morgan, 2002). The space is used and reused for referent locations that may change continuously while the story is told (Morgan, 2005).
 
                Morgan (2002) works with the interaction of two types of space in narratives in sign language, the Fixed Referential Space and the Shifted Referential Space.
 
                The Fixed Referential Space (FRS) is the space in front of the narrator, in which the sites are fixed and the signs’ movements are inflected among these reference spaces, allowing anaphoric and spatial reference with classifiers. “Signing people can point to locations in the signing space for personal referents and associate with these points, pronouns and verbal inflections” (Pereira and Nakasato, 2011: 203). According to Morgan (2002), when describing parts of an event as occurring simultaneously, signing people can use different areas in the fixed referential space to establish and maintain the reference to the characters. Sign language users can move the story among different areas of FRS (right and left), to maintain the reference.
 
                In the second type of space, the shifted referential space (SRS), the signing person uses his or her own body as reference. This allows him or her to describe the interactions of the characters of the narrative and the passage of narrative events by using himself, and not only as a message articulator. This action is called “changing roles”, characterized:
 
                
                  by change in the body position, in the facial expression and in the gaze during a sequence, changing, thus, the role of a character in the narrative (Rayman, 1999). The change in body position may contrast, moving the body forward and backward. Changes may also occur by simply changing the gaze and facial expression. Role changing is used in narratives to maintain the reference, as its use tells the former identification via an antecedent nominal (Morgan, 2005). (Pereira and Nakasato, 2011: 203).

                
 
                According to Morgan (2002), the signing person indicates that the shifted referential space (SRS) is active through markers, for example by blinking before or at the juncture, followed by a head or upper body movement. When sign language users need to describe a complicated sequence of events, they organize the facts of the narrative by articulating the fixed and the shifted space, individually or overlapping.
 
                In sign language narratives, the events sequencing involves overlapping episodes through FRS and SRS simultaneously and sequentially articulated. To retell stories with complex threads in sign language, the child needs to be interactive, establishing a negotiation with her conversation partner. Younger children do not indicate how they shift between the FRS and SRS; they develop the whole narrative without establishing eye gaze with their conversation partner, unlike adults who often seek it (Morgan, 2005). Some studies have shown that, at first, children cannot handle overlapping reference spaces, but they can explain what happened to each character (Morgan, 2002).

               
              
                2.3 The Labovian narrative
 
                Research by Labov and Walestky (1967), initiated more than 40 years ago, atempted to find characteristics that would bring to light the structual regularity of oral personal experience narratives, in oral narratives of unprivileged communities and with people of different ages. The alignment with Labovian narrative studies is justified by the fact that we seek to find such regularity in narratives of bimodal bilingual children. Just like the group the researchers analyzed, our group is not homogeneous; it is composed of subjects of different ages, regions and, above all, bilingual children in two different modalities.
 
                Most of the existing literature on narratives is derived from analyses based on “texts”, mainly novels, historical writings and films. Since the publication of Labov and Waletsky’s article (henceforth L & W) in 1967, the existence of a common structure in all narratives has been verified. Studies conducted by Labov and Waletsky were based on analysis of personal experience narratives. The researchers aimed, firstly, to introduce definitions of the basic units of the narrative, and then to outline the normal structure of the narrative as a whole (Labov and Waletsky, 1967). According to these researchers (1967:74):
 
                
                  When examining the narratives of a large number of unsophisticated speakers, it will be possible to relate the formal properties of the narrative to their functions. When studying the development of the narrative of children, adolescents and adults, and the variety of techniques used by speakers from the lower class to the middle class, it will be possible to isolate the narrative elements.

                
 
                From data collected with the oral narratives, they established that narrative structure consists of clauses that bind to temporal events in the speech reported by the individuals, and that “the structure consists of a series of temporally ordered clauses that can be called narrative clauses (Labov, 1972:361)”. To L & W (1967, cited in Labov, 2006), the fundamental concept that distinguishes the narrative from other means of reporting the past is the temporal juncture, a relation of what comes before and what comes after held between two independent clauses, and which corresponds to the order of events in time.
 
                Therefore, according to Labov & Waletsky (1967), narrative is “a method of recapitulating past experiences, combining a verbal sequence of clauses with a sequence of events that actually occurred.” To Labov and Waletsky, temporal sequence is an important property to define what proceeds from its referential function. However, narrative is not only a method to refer to a sequence of events, nor is all recapitulation of experience a narrative. The authors consider narrative any sequence of clauses containing at least one temporal juncture. Labov (1972) defines minimum narrative as a sequence of two clauses that are temporarily ordered, given that changes in the order of the clauses will change the original semantic interpretation.
 
                The structural theory of Labov and Waleztky (1967) states that there are six elements in the narrative: abstract, orientation, complicating action, evaluation, resolution and coda. The first element, the abstract, is formed by one or two clauses that summarize the story, stating the subject of the narrative and the reason why it will be told. Orientation, in its turn, sets the scene: the time, the place, the characters and the spatial situation (Labov, 1972). The complication, the only mandatory component of the narrative, according to Labov (1997), is the section that shows the sequence of events and actions that constitute the story. An evaluation section is inserted when the narrative approaches its climax; it is the “part of the narrative that reveals the narrator’s attitude towards the story, emphasizing the relative importance of some narrative units if compared to others” (Labov, 1967:97). Labov divides evaluation into four types:
 
                 
                  	–
                    external evaluation: the narrator interrupts the narrative, addresses the listener, and tells his or her point of view, describing his or her own feelings.

 
                  	–
                    embedded evaluation: The narrator does not stop the story, he or she indicates his or her point of view directly in the course of the narrative, using language, linguistic or prosodic resources.

 
                  	–
                    evaluative action: The narrator describes what people did and not what they said, and reveals the tension of the actors.

 
                  	–
                    evaluation for suspension of action: The narrator interrupts the action and draws attention to the evaluation. The narrator deliberately interrupts the story to “draw attention to this part of the narrative” and points out “to the listener that it has some connection with the assessment point.”

 
                
 
                The resolution is the completion of a number of events of the complicating action (Labov 1972:369). Finally, the structural element coda, which allows to signal that the story is coming to an end, and may contain general observations or show the effects of the events on the narrator (Labov 1972:365).
 
                Of all elements presented, Labov (1967) emphasizes that the complicating action is the only indispensable element for a narrative to be considered as such. The abstract, the orientation, the resolution, and the evaluation answer the questions that describe the effective function of the narrative: the first three clarify the referential functions and the latter refers to the functional question (evaluation) (Labov, 1972:370). Labov & Waletsky (1967:101) state the conclusion that “narrative is not uniform. There are considerable differences in the complexity degree, in the number of structural elements, and in how various functions are carried out.”
 
                Labov also stresses the importance of the narrator’s perspective in the narrative clause, and shows how different mechanisms are used throughout the story, what he calls the narrative internal evaluation. These linguistic devices are divided into four main categories: intensifiers, comparators, correlatives and explanatory. Intensifiers “as a whole do not complicate the basic syntax of the narrative. Nevertheless, the other three types of internal evaluation are sources of syntactic complexity “(Labov 1972:378). The main intensifiers are gestures, repetitions, quantifiers, and expressive phonology. The comparators, according to Labov (1972:381), evaluate the facts that occurred comparing them to facts that did not occur, but that could have happened. To do so, denials, comparisons, superlatives and future forms are used. The correlatives simultaneously evoke two events that really happened and are united in a single independent clause (Labov, 1972). Labov (1972:387) points out as correlatives: progressive (verb to be + gerund), joined participles, double appositive, double attributive. The explanation in the narrative serves as an evaluative function, which is used to describe actions and events that are not fully familiar to the spectator.

              
             
            
              3 Methodology
 
              The narratives analyzed in this study are part of the database of the project “Binational bimodal bilingual development: interlinguistic study between deaf children with cochlear implants and signing hearing children (BiBiBi)”, coordinated in Brazil by Professor Ronice Muller de Quadros. This project is being developed in partnership with the United States, under the responsibility of the researchers Diane Lillo-Martin and Deborah Chen Pichler. Within the project, there are two types of studies:
 
               
                	–
                  a longitudinal study: Children are accompanied from one and a half years (1; 05) to three or four years old. Interactions with deaf adults fluent in sign language and hearing adults (oral language) are considered together, and the productions are performed spontaneously and filmed for later analysis. Each interaction session lasts about 30 to 60 minutes, and sessions are held one to four times per month.

 
                	–
                  an experimental/cross-sectional study: Data are collected through tests applied by the project researchers and developers. Children participating in this study range from 04 to 07 years old, and the sessions are collected annually. There are 15 tests designed to analyze the linguistic development of children in BSL and Brazilian Portuguese (BP).

 
              
 
              The narratives analyzed in this study resulted from the linguistic production test, related to the experimental study.
 
              The evaluation of the production of the child’s expressive capacity is analyzed in the BiBiBi Project through the narrative production test. This evaluation is descriptive and enables the analysis of the following discursive and linguistics aspects: a) phonological level: how signs and words are produced and minimal units; b) semantic level: evaluates wether the meaning of words and sentences is in accordance with the cartoon watched; c) morphological level: registers the classes of words produced by participants; d) syntactic-discursive level: sentence structure and discursive structure (Quadros and Cruz, 2011).
 
              In the BiBiBi Project, samples of children’s narratives are collected based on three different instruments: cards with images from “The Dog Carl” story, and “Shawn the Sheep” and “Tom and Jerry” video clips. According to Quadros et al. (2015), a person speaks or signs to the child and presents to her the book or the video. Afterwards, another person interacts with the child, inviting her to talk about the story she has just seen. This experimental test was applied to hearing children of deaf parents.
 
              The videos and/or cards used to collect data from the narratives do not have written lines nor subtitles, but image-based stories only. Productions in Brazilian Sign Language and in Portuguese are collected on the same day and are recorded for posterior analysis.
 
              The participants in this study are hearing children of deaf parents (CODAS) aged between 4 and 8 years old. Their names (pseudonym) and ages, and the city where data collection was held, are presented below:
 
              
                
                  Table 1:Research participants.

                

                  
                      	Name (Pseudonym) 
                      	Age (at the time of collection) 
                      	City 
  
                      	Biel 
                      	06 years old 
                      	Porto Alegre/RS 
 
                      	Gus 
                      	04 years old 
                      	Vitória/ES 
 
                      	Kat 
                      	05 years old 
                      	Vitória/ES 
 
                      	Lely 
                      	04 years old 
                      	Vitória/ES 
 
                      	Lisa 
                      	05 years old 
                      	Vitória/ES 
 
                      	Pedro 
                      	06 years old 
                      	Porto Alegre/RS 
 
                      	Zeus 
                      	8 years old 
                      	Porto Alegre/RS 
 
                

              
 
              The next step after data collection is the transcription. For this study, the narratives in Libras were transcribed by scholarship holders in the scientific training program of the BiBiBi project. As a reference for the transcriptions, the group has used the CHILDES guide: The CHILDES Project.6 Data are transcribed in ELAN (EUDICO Linguistic Annotator), a software developed and freely distributed by Max Plank Institute for Psycholinguistics, in the Netherlands.
 
              The transcriptions in this study are guided by the conventions for sign and speech transcriptions adopted by researchers of the BiBiBi Project. These conventions are an attempt to standardize the transcriptions and to specify the tracks they used, since there are many contributors involved in this work, and there is also continuous turnover due to the studies developed alongside the project.
 
              This convention presents eleven tiers for Libras and BP, but we will specify here the ones used in the transcription of narratives in both modalities.
 
               
                	–
                  BP Free Translation: translation of the signed or spoken production into Brazilian Portuguese, as interpreted in a given context. The free translation can include information that is not explicit in the utterance, but added by context. For instance, if a child says/signs: “Arrived” while pointing to her or his dad, then the translation must be “Daddy arrived”. There is no need for the use of formal Portuguese in the translation.

 
                	–
                  Libras Utterance: A signed utterance is represented by a notation on the line, given that there are conventions within the group for gestures, emblems and pointing.

 
                	–
                  BP Utterance: A spoken utterance is represented by a notation on this line. A tier for narrative in sign language was added for this study.

 
                	–
                  Types of space: This tier will identify which types of space are used in the narratives: the fixed referential space (FRS) or the shifted referential space (SRS).

 
              
 
              Seven children and one adult were selected for this study. Each of the subjects produced two short narratives in BP (Shawn the sheep story) and one narrative in Libras (Shawn the sheep story), except for Zeus, who produced a narrative in BP (Dog Carl Cards) and two narratives in Libras (Dog Carl Cards). This article will present the quantitative analysis of the narratives produced by CODA children and by the adult, who is used as a reference for analyzing children’s productions. Some aspects were observed in the narratives selection, such as the context in which the collections occurred, the regularity of collections (year, day) and the age of the children. Narratives of children aged from four to eight years old will be observed in order to visualize the development of bimodal bilingual children in different age groups, besides the adult’s narrative. It is necessary to emphasize that the analyzed narratives differ from those studied by Labov, since they are not productions based on personal experience, but reports from images and videos.

             
            
              4 Data analysis
 
              This chapter presents the quantitative analysis of the main results found in this research, highlighting some important points in relation to the narrative competence and development of bimodal bilingual children, specifically: a) narratives in BP and Libras: temporality, structural elements, types of evaluation, evaluative mechanisms, code-blending and code-switching; b) Libras: types of space and use of classifiers and c) BP: connectors.
 
              Temporality is a key element in Labovian narrative, since a narrative requires clauses to be arranged in a temporal sequence consisting of at least two clauses with temporal juncture. Labov (1972) presents two examples of narrative, with four independent clauses combining with the order of events occurred:
 
              Narrative of a pre-adolescent:
 
              
                  
                      	(a) 
                      	This boy punched me 
 
                      	(b) 
                      	I punched him 
 
                      	(c) 
                      	and the teacher came 
 
                      	(d) 
                      	and stopped the fight 
 
                

              
 
              Productions in Libras and Brazilian Portuguese of the bimodal bilingual children and also the adult presented this characteristic. Table 2 shows two examples of temporal sequence in the narrative of a four-year-old child.
 
              
                
                  Table 2:Temporality in the narrative of a bimodal bilingual.

                

                  
                      	Temporality 
                      	Libras 
                      	BP 
  
                      	Lely 
                      	a. o gato e o rato amassou the cat and the mouse smached 
                      	a. estava escorrendo água water was running 
 
                      	 
                      	b. bebeu água e drank water and 
                      	b. aí ele desligou then he turned it off 
 
                      	 
                      	c. água saiu pela barriga water came out through the belly 
                      	c. aí depois ele queria ligar água quente then after he wanted to turn hot water on 
 
                

              
 
              Temporal sequence is an important property for the clause linking to be considered a narrative. Lely’s production previously presented shows both productions (Libras and BP) are organized in temporarily ordered clauses which, if altered, modifies the original order of events. The presence of temporality in all productions of bimodal bilinguals indicates that this particular feature is inherent to the subjects’ narrative competence and is not related to the language used.
 
              This research aimed to identify the structural elements found by Labov and Walestky (1967) in their first research with narratives of personal experience in the bimodal bilingual children’s productions. These structural elements are: abstract, orientation, complicating action, evaluation, resolution and coda. Figure 2 shows the structural elements present in the narrative of the children and the adult CODA in Libras.
 
              
                [image: ]
                  Figure 2: Number of structural elements in the Libras narratives of bimodal bilinguals.

               
              In general, the children show an increase concerning the use of structural elements. Complication, the main body of the narrative, is present in all of the children’s and of the adult’s productions. The other elements are not present in all of the children’s narratives but, as Labov asserts, the only essential element is the complicating action. The others are important, but not indispensable. The orientation section, where the narrators present the narrative characters, place and features, is also found in all productions in Libras. However, children aged between four and six years old use the same location for different referents; therefore, children often did not present the narrative characters and circumstances consistently, focusing only on what is most important to them.
 
              Most narratives in BP were collected from Shawn the Sheep videos, except for Zeus (eight years old), who produced his narrative from the story (pictures) of Carl, the Dog. Therefore, the other children and also the adult produced their stories from two short videos and developed two small narratives, unlike Zeus who produced only one.
 
              
                [image: ]
                  Figure 3: Number of structural elements in the BP narratives of bimodal bilinguals.

               
              We could observe growth regarding the use of structural elements, and the absence of complication in two productions of the four-year-olds. These occurrences are considered normal, since children at this age have difficulty inserting complications into the plot. Such capacity is developed over time (Woll, 2003 cited in Rathmann et al, 2007).
 
              The complication (what happened?) of the narratives in Libras and BP are presented in the Table 3.
 
              
                
                  Table 3:The complication of the narratives in Libras and BP.

                

                 
                      	Complicating action 
                      	Narrative in Libras 
                      	Narrative in Brazilian Portuguese 
  
                      	Gus (4 years old) 
                      	A ovelha brincou de futebol com a bola (repolho) e as ovelhas queriam a bola. 
                      	Narrativa 1. O pato ficou congelado Narrativa 2. Não apresenta. 
 
                      	 
                      	The sheep played soccer with the ball (cabbage) and the sheep (plural) wanted the ball. 
                      	Narrative 1. The duck was frozen. Narrative 2. Not presented. 
 
                      	
 
                      	Lely (4 years old) 
                      	O gato correu, comeu e tomou água. 
                      	Narrativa 1. O pato virou vidro. Narrativa 2. Não apresenta. 
 
                      	 
                      	The cat ran, ate and drank water. 
                      	Narrative 1. The duck turned into glass. Narrative 2. Not presented. 
 
                      	
 
                      	Kat (5 years old) 
                      	O personagem (gato ou rato) correu, bebeu água e água saiu pela barriga. Cortou o pão, colocou o rabo dentro do pão e mordeu. 
                      	Narrativa 1. O pato caiu na água e ficou congelado. Narrativa 2. Os porcos queriam pegar uma bola, mas pegaram o cachorro. 
 
                      	 
                      	The character (cat or mouse) ran, drank water and water came out through the belly. Sliced the bread, put the tail inside the bread and bit. 
                      	Narrative 1. The duck fell into the water and froze. Narrative 2. The pigs wanted to take a ball, but they took the dog. 
 
                      	
 
                      	Lisa (5 years old) 
                      	O “personagem” lambeu a bola, brincou com a bola, ficou com nojo e os porcos pulavam. The “character” licked the ball, played with the ball, got nauseous and the pigs jumped. 
                      	Narrativa 1. O passarinho voou e caiu na água que estava fria e ficou tremendo. Narrativa 2. O pato caiu na água e ficou congelado. Narrative 1. The little bird flew and fell into the water that was cold and got shivery. Narrative 2. The duck fell into the water and froze. 
 
                      	
 
                      	Biel (6 years old) 
                      	O “personagem” chutou a bola, pegou a bola, ficou com nojo... The “character” kicked the ball, took the ball, got nauseous... 
                      	Narrativa 1. O homem encheu a piscina e o pato pulou na água. Narrativa 2. Os porcos atiraram no nariz do cachorro. Narrative 1. The man filled the swimming pool and the duck jumped into the water. Narrative 2. The pigs shot at the nose of the dog. 
 
                      	
 
                      	Pedro (6 years old) 
                      	O “personagem” chutou a bola, pegou a bola, lambeu a bola. The “character” kicked the ball, took the ball, licked the ball 
                      	Narrativa 1. O homem abriu a torneira fria, o pato entrou na água e congelou. Narrativa 2. Os porquinhos queriam atingir um objeto em alguma coisa e atingiram o cachorro. Narrative 1. The man opened the cold sink, the duck went into the water and froze. Narrative 2. The little pigs wanted to throw an object at something and hit the dog. 
 
                      	
 
                      	Zeus (8 years old) 
                      	O cachorro nadou com o bebê nas costas e o bebê caiu. The dog swung the baby on its back and the baby fell. 
                      	O cachorro pensou que iria ganhar um xampu para cachorro e se escondeu depois ele comeu o bolo e tentou tapar o buraco. The dog thought he would get a dog shampoo and hid then he ate the cake and tried to cover the whole 
 
                      	
 
                      	Adult 
                      	A ovelha brincou de futebol com a bola (repolho) e a bola caiu no meio dos pelos de uma ovelha grandee gorda.  
                      	Narrativa 1. O pato caiu na piscina e as ovelhas ajudaram a salvá-lo. Narrativa 2. Os porcos tentaram acertar o repolho, mas acertaram o cachorro. 
 
                      	 
                      	The sheep played soccer with the ball (cabbage) and the ball fell in a big fat sheep’s hair. 
                      	Narrative 1. The duck fell in the swimming pool and the sheep helped to save him. Narrative 2. The pigs tried to hit the cabbage, but they hit the dog. 
 
                

              
 
              The complicating action is a relevant element because it indicates the central dilemma of narrative, and in Table 3 we can see how the children and the adult emphasized the most important events of the story. We can also observe a similarity in the complicating action in some cases, as in Lisa, Biel and Pedro’s production in Libras.
 
              The evaluation can arise linked to the complication and be considered one of the most used elements in the production of bimodal bilinguals. However, it is noteworthy that this element is characteristic of narratives of personal experience, in which the narrators express their feelings and point of view. Many times, children show their emotions and the characters’ feelings while the story is narrated, through evaluation.
 
              We identified external evaluation as the most used in all bimodal bilingual productions, and we could observe that in general the subjects used evaluation more frequently in the BP narratives. The evaluation mechanisms are also found in the production of bimodal bilinguals, and are presented throughout the narrative, to enhance the productions in different ways. There are four types of evaluative mechanisms in the narratives in Libras and BP: a) intensifiers, b) comparators and c) explicatives (Table 4).
 
              
                
                  Table 4:Percentage of evaluation mechanisms in the narratives in Libras and BP.

                

                  
                      	Evaluation mechanisms 
                      	Ocurrences (%) 
  
                      	Intensifiers 
                      	75 
 
                      	Comparators 
                      	6.25 
 
                      	Explicatives 
                      	12.5 
 
                

              
 
              The intensifier was the main mechanism used by bimodal bilinguals, particularly the repetition. In most productions, children used repetition to enhance certain actions and features of the characters. An example of the use of intensifier in evaluation can be observed in Gus’ narrative in Libras. Through the repetition of the verb “jumped”, the child emphasizes the character’s action (pig or sheep) and also repeats the expression “got nauseous”, to intensify the sheep’s feelings towards the object (ball/cabbage). Other evaluative strategies are the negative clauses, which, according to Labov (1972, p.380) are highly evaluative because they say what did not happen, as in the when Gus says “didn’t jump” and “didn’t put”.
 
              Just like Gus, Lely invokes syntactic resources to emphasize her opinion about the narrative, using the evaluative elements in two clauses: a) was very hard: the highlighted word is identified as an intensifier, which allows the narrator to accentuate the character’s state and b) because the water was too cold, then she turned into glass and she was hard: in this moment Lely uses the conjunction because to explain the reason why the duck turned into glass (was hard), carrying out the function of explicative element.
 
              Regarding the characteristics concerning Libras, it was analyzed to mainly make use of classifiers and types of space. Morgan (1999, 2002, 2005, cited in Pereira and Nakasato, 2011:203), in his studies on the narratives in British Sign Language (BSL) identified two types of space, FRS and SRS. According to the author, in the FRS, the narrator uses the fixed referential space to perform the signs and establish references, and in the SRS, the person uses her own body to describe the actions of the characters and the narrative events. Morgan (2002) says that children acquire the ability to use and overlap the different types of space over the years. Usually, they tell the stories sequentially and do not present different episodes of the narrative simultaneously. In the children’s and in the adult’s productions, we identified the occurrence of different types of space in the bimodal bilinguals’ narratives.
 
              
                
                  Table 5:Types of spaces in the narratives of bimodal bilinguals.

                

                  
                      	Subjects 
                      	FRS (%) 
                      	SRS (%) 
                      	FRS and SRS (%) 
  
                      	Biel 
                      	89 
                      	11 
                      	0 
 
                      	Gus 
                      	83 
                      	17 
                      	0 
 
                      	Kat 
                      	80 
                      	20 
                      	0 
 
                      	Lely 
                      	90 
                      	10 
                      	0 
 
                      	Lisa 
                      	89 
                      	11 
                      	0 
 
                      	Pedro 
                      	100 
                      	0 
                      	0 
 
                      	Zeus 
                      	76 
                      	17 
                      	7 
 
                      	Tete (adult) 
                      	60 
                      	0 
                      	40 
 
                

              
 
              Table 5 allows us to observe the use of FRS, SRS and FRS/SRS by different age groups and shows how children develop the ability to work with these types of space. Bimodal bilingual children aged between four and six years old show resemblance in the use of types of space. They explore the fixed referential space more frequently and these data are in accordance with the studies performed by Morgan (2002, cited in Morgan, 2005), which show that children ranging from four to six years old retell the narratives in a sequence without attempting to overlap the different parts of the scene. The differences in the use of the types of spaces evidence that the development of narrative ability in Libras is directly related to age.
 
              
                [image: ]
                  Figure 4: Average of types of space in the narratives in Libras by age group.

               
              In sign language narratives, classifiers play a key role: it is through them that the narrators explain features of the actions, the place, and the characters. In some instances, they draw on classifiers to refer to the narrative participants. In order to verify how the bimodal bilinguals use classifiers, we searched for the use of these mechanisms in all narratives in Libras and organized an average by age groups, so that we can observe the increasing use of classifiers according to age group (see Figure 5). They are usually used to “specify the movement, the positions of objects or to describe the size or shape of objects” (Quadros and Cruz, 2011, p.67). In the narratives in Libras, children constantly use classifiers.
 
              
                [image: ]
                  Figure 5: Classifiers in the narratives in Libras.

               
              Classifiers were used for different purposes in the narratives produced by the children and the adult: to describe actions, physical characteristics and to introduce the characters of the story (see Figure 6 for examples).
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                  Figure 6: Use of classifiers in the narratives in Libras.

               
              The use of connectors was the main feature observed in the narratives in BP, since it is through these elements that the narrator indicates the chain of events and organizes his text. Koch (1999) states that the use of these linguistic elements causes a progression at the textual level, because “the relations between clauses that make up an utterance are established through connectors of the logical type” (Koch, 1999 p.62). In order to observe the use of connectors in BP narratives, we performed a survey on these elements used in all CODAS productions, and the data were divided by age groups, to observe and visualize their incidence (Figure 7).
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                  Figure 7: Use of connectors in the BP narratives.

               
              The survey of the use of connectors showed how much the child expands the possibilities of using new connecting elements over the years. At the age of four, children use “and” more frequently, while at the age of eight the use of connectors is more balanced, and “and” is not so frequent any longer. Some instances, such as “when” and “to”, were observed only in the adult and in the eight-year-old’s production. One of the interesting aspects found in the productions was the use of “then” at all ages, be it as an additive, oppositive and even conclusive connector.
 
              Mason (2008) explains that the four-year-olds present inconsistent use of cohesion, as well as the events sequence, because they focus on what is more interesting for them, and not on the linear order of the story. The author also claims that at this age, the child usually performs references by using deictics and not anaphora, which explains the incoherent use of pronouns throughout the narrative, since Lely uses the pronoun “she” to refer to water, to the sheep and to the duck.
 
              Morgan (2000) and Rathmann et al. (2007) state that children who are over 10 years old produce more complicated, detailed, and coherently structured stories, and present a variety of connecting elements, such as “and,” “only” and “when”: They often use “after” to link sentences.
 
              The amount of facts presented in the narratives in Libras and BP was also observed in the analysis. In general, the bimodal bilinguals showed that the ability to present several facts in the narrative is linked to the subjects’ age and language development.
 
              According to Peterson and McCabe (1983, cited in Mason, 2008), children aged about five are able to include, with respect to the protagonists in their narratives, information about the character, place and circumstances of the narratives and begin to structure their stories around a goal. These characteristics are evident in the children’s production because they present who is who and how the events are happening, adding to the strength of the narrative.
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                  Figure 8: Number of facts (Libras and BP) in the productions of bimodal bilinguals.

               
              Code-blending and code-switching were also observed in the production of bimodal bilinguals. Of all analyzed narratives (16), code-blending was present in eight stories, and code-switching in only one.
 
              According to the data in Figure 9, the two four-year-olds presented code-blending in all productions (BP and Libras) and one code-switching occurrence. This number decreases with age, which does not confirm that adults do not perform code-blending and code-switching, but they acquire the ability to decouple the two linguistic systems over the years. These data confirm that code-blending is more frequent than code-switching. We observed that in the 16 productions (Libras and BP) there was 50% of code-blending and 6.26% of code-switching. In Libras narratives the code-blending incidence was 37.5% and in the BP productions, this number was about 62.5%.
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                  Figure 9: Number of code-blending and code-switching in Libras and BP narratives.

               
              Results show that regardless of the language and, mainly, the modality (auditory-oral and visuo-spatial), the child will develop the linguistic skills related to the language she or he is exposed to. Productions of bimodal bilinguals show a gradual development concerning their narrative competence, with regard to the narrative structure proposed by Labov and Waletsky and each modality’s characteristics.

             
            
              5 Discussion
 
              This work aimed to provide a description of the narrative competence development of bimodal bilingual children. Data show that CODA children establish a dissociation between the two linguistic systems (Libras and BP), and are able to produce each language’s parameters appropriately, presenting the expected development in both modalities. Narrative abilities increase according to the children’s increasing age, and are influenced by various cultural and linguistic factors. The ability to tell stories and present them linguistically in a consolidated manner is closely related to language acquisition and, consequently, discourse acquisition. Therefore, this ability is a reflection of an acquisition process in the child’s bilingual development, which was observed in all research subjects.
 
              This research enabled us to visualize children’s productions in different age groups (04–08 years), which provided a glimpse of these subjects’ development and highlighted unique features of each stage in the process of narrative competence acquisition. Finally, results indicate that bimodal bilingual children have adequate performance concerning the acquisition of narrative discourse in both modalities (auditory-oral and visuo-spatial) and show that this development is connected to the early exposition to these two languages. This study is believed to open new paths for the study of bilingualism, specifically bimodal bilingualism and show that regardless of the modality, bilingual subjects can fully develop in two languages when exposed to favorable contexts.
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            Notes

            1
              First author: Professor at Federal Institute of Santa Catarina.

            
            2
              Second author: Professor at Federal University of Santa Catarina.

            
            3
              Throughout the chapter, CODA (children of deaf adult) will be written in capital letters to distinguish it from coda (structural element of Labovian narrative).

            
            4
              We use the term bimodal to refer to the contexts in which people grow up with two different languages and modalities (Libras and Brazilian Portuguse). We have also used the term intermodal as a synonym for bimodal in these contexts to avoid confusion with the term bimodal used in the context of deaf education that refers to signed Portuguese. We state here that the term bimodal does not refer to signed Portuguese.

            
            5
              Research project coordinated by Dr. Diane Lillo-Martin, from the University of Connecticut and by the co-researchers Dr. Deborah Chen Pichler, from Gallaudet University and Dr. Ronice Muller de Quadros, from the Federal University of Santa Catarina. This project and the results here presented have benefited from US funding, from the National Institutes of Health - NIDCD resource # DC00183 and NIDCD Grant # DC009263; and form the National Research Council, CNPq resource #CNPQ # 200031/2009-0 and # 470111/2007-0.

            
            6
              CHILDES manual. Part 1: The CHAT Transcription Format, by Brian MacWhinney, available for download in http://childes.psy.cmu.edu/manuals/chat.pdf.
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            Abstract
 
            This research aims to identify linguistic variation and change in Brazilian Sign Language (Libras), in the period from 1946 to 2010, through the analysis of the filmed narratives of three generations of deaf signers. Group I is formed of individuals over 60 years old; Group II comprises individuals aged between 30 and 60; and Group III includes those aged between 15 and 30. In the first part of this research, we present a theoretical-methodological review based on Labov (2008 [1972]) about the social context of changes observed in Martha’s Vineyard and New York City. We believe the theory of language variation and change can help us investigate the history of Libras in Santa Catarina. Using Labov’s theory, we analyze certain sociolinguistic patterns that were identified in this research. We consider the fact that the linguistic development of an entire deaf community was heavily influenced by just one person: Francisco Lima Júnior, a teacher who came from Rio de Janeiro to Florianópolis in 1946. This is why our chosen time span starts in 1946. We trace the path of language change and observe historical and social transformations within the Santa Catarina deaf community leading up to the present context, exemplified by the youngest signers in Group III.
 
          
 
          
            Resumo
 
            Esta pesquisa identifica variações e mudanças linguísticas ocorridas na Língua Brasileira de Sinais (Libras), no período histórico de 1946 a 2010. 1 Com esse objetivo, foram filmadas narrativas de três gerações de sujeitos surdos usuários dessa língua. Primeiro, contextualizo a Libras historicamente em nosso país. Depois discuto a pesquisa realizada com base nos estudos de Labov (2008 [1972]) sobre variação e mudanças linguísticas, apresentando evidências de possíveis variações e mudanças na Libras entre diferentes gerações, no estado de Santa Catarina.
 
            
              1 Introduction
 
              In Brazil, Libras is a national sign language, recognized by the law referred to as the Libras Law 10.436/2002 that has a Decree 5.626/2005. This language is used throughout the country, and its regional variants have not yet been studied. The lack of historical research on sign language in Brazil, with reference to variation and linguistic change, or sociolinguistic and socio-historical study, makes it difficult to trace the development of the language. There was no visual research record in sign language of any kind on this subject (filming, videos, photos, etc.) from recent decades, and it seems that much of the data that are important for deaf people have been lost. It is worth noting, however, important works that have rescued part of the history of sign language in Brazil, such as a descriptive study of phonological and lexical changes in Libras by Diniz (2010). Also, there are research publications about Libras and/or the Deaf community in Brazil, such as that of Perlin (1998), Miranda (2001), Karnopp and Quadros (2004), Brito (1990, 1991 and 1995), Felipe (2000 and 2001), Campello (2011).
 
              The research presented here is one of the first steps to record Libras from different age groups, contributing to knowledge of variation and linguistic change in sign language in the context of the construction of the Libras Corpus (Quadros et al. in this volume). I conducted research about the history of the sign language in the Santa Catarina Deaf community (Schmitt, 2008). This first study recorded interviews with the oldest Deaf person of this state, Francisco Lima Junior. In this recording, I noticed several signs that were not used by the youngest Deaf generation, so I decided to study the historical variation with a sociolinguistic perspective (Schmitt, 2013), the first study focusing on Libras variation among different age groups of signers conducted in Brazil. This study will be presented in this chapter.
 
              Francisco Lima Junior had influenced the use of Libras in Santa Catarina because he was a leader and teacher in the community. He studied at INES (the National Institute of Deaf Education in Rio de Janeiro) and IPS (the São Paulo Institute of the Deaf), the only two Deaf education institutes of Brazil in the 1930s to 1950s. Other Deaf students had similar experiences: they went to São Paulo and/or Rio de Janeiro to the Deaf institutes, and then returned to their original states bringing Libras to other Deaf people there. In the course of this research, it was found that before “Professor Francisco” came to Santa Catarina there was no documentation of the sign language in this state. Therefore, information about sign language in Santa Catarina arises from conversations with Professor Francisco and other Deaf people. The lexical and phonological influences that have taken place in Libras in Santa Catarina were analyzed for where they came from and what influences they have on the Deaf community. We found that language brought a greater appreciation for the older Deaf group (Group I) and was influenced by social and historical factors of the Deaf community of Santa Catarina. In this chapter, I present work looking at Libras used by different age groups in our country. The findings are specific of Santa Catarina state, but suggest possible variation changes over the country because several states had Deaf leaders from the same generation of Professor Francisco who spent their school years in Rio de Janeiro and São Paulo, at the Deaf institutes.

             
            
              2 Theoretical assumptions of sociolinguistics
 
              The research about the variation and change in Libras at Santa Catarina was based on Labov’s studies (2008[1972]) on the social context of changes observed in apparent time in Martha’s Vineyard and in New York City, since we believe his theories of language variation and change can help explain the findings of the research reported here. Drawing on Labov’s theory, we identified certain sociolinguistic patterns in our research. We consider the fact that one person, Professor Francisco, who came from Rio de Janeiro to Florianópolis in 1946, influenced the linguistic development of an entire Deaf community. Consequently, we chose the period from 1946 to 2010 to trace the path of linguistic change, both internal and external, in Libras in Santa Catarina. This research shows that there is variation and change in Libras in apparent time, relating the present linguistic context of the youngest generation (Group III), to the historical and social changes observed in the Santa Catarina deaf community.
 
              Sociolinguistics is dedicated to the study of spoken or signed language and social context of language use. Variation involves the coexistence of different linguistic forms for the expression of a meaning, and change relates to replacement of forms over time. Labov conducted a study on the island of Martha’s Vineyard, correlating the influence of people who emigrated and colonized the island with changes in speech. He studied the production of (ay) and (aw) in various regions of the island and the state, among informants of different ages, among professional groups and between ethnic groups. Labov identified synchronic variation and language change in progress, tracking the change in apparent time: that is, the distribution of linguistic variables by age group. The variation found among older individuals of one generation and among younger individuals often shows linguistic change in progress. Linguistic change is not abrupt and usually takes place in a gradual way along several dimensions. Along the social axis, it is observed that older speakers tend to preserve old ways more; the same occurs with more educated people, with sections of the population that enjoy greater social prestige, female speakers and people performing activities that require good presentation to the public. The same people can choose different ways to express themselves in different situations.
 
              As Labov did in spoken languages, some research has been done with sign languages, including American Sign Language (Lucas, 2001), Australian Sign Language (Johnston & Schembri, 2007), British Sign Language (Stamp, 2015) and New Zealand Sign Language (McKee 2011). Following this research, I interviewed Deaf people on topics covering various situations and of various categories such as: gender (men x women), the distinctions between the families of Deaf parents x families of hearing parents, differences regarding younger x older Deaf people and education (Deaf schools x mainstream schools). By analyzing the responses in sign language, it was possible to discover individual cultural aspects and generate data showing variation and linguistic change in sign language since 1946. The data provided material for analysis on several aspects of Libras (variation and phonological and lexical change) following authors like Labov (2008 [1972]), Naro (2003), Calvet (2002). The period of the research, 1946–2010, reveals part of the story of the deaf community of Santa Catarina and the extensive influence that the teacher, Francisco Lima Junior had on the sign language and Deaf community in the state.

             
            
              3 Historical context of sign language in Brazil
 
              This section provides a summary of a contextualized history of Libras in Brazil, and Santa Catarina. Brazil is a large country,2 with 205 million inhabitants. Santa Catarina is in the south of the country, with 6.81 million inhabitants. There are 9.7 million Deaf people in Brazil. In Santa Catarina, 10,403 are registered as profoundly Deaf and 62,121 as hard of hearing out of a total of 72,524 with some deafness. In Florianópolis, there are 452 profoundly Deaf people. Libras is a language that dates back to the creation of the National Institute of Deaf Education (INES) in Rio de Janeiro in 1857. Rio de Janeiro was one of the first cities populated in Brazil, after Portuguese colonization started. Eduard Huet, a French teacher, was invited by the Emperor Dom Pedro II to help create the National Institute of Deaf Education (INES). He brought a teaching method for the education of the Deaf, initially teaching French sign language, before learning the signs used in Brazil, and ended up mixing the two languages, influencing Brazilian Sign Language with French sign language (Campello, 2011).
 
              Unfortunately, there is no record of the vocabulary of Libras used at this time. The first publication on Libras was by the deaf student Flausino José da Gama, in 1873. His study resulted in the dictionary Iconographia dos Sinais dos Surdos-Mudos (Iconography of the signs of Deaf-Mutes) which was published in 1875, inspired by a French version, by Pelissier (1856, cited in Campello, 2011). Comparing the two versions, Campello found that the Brazilian version of the dictionary from Paris had merely changed the headwords from French to Portuguese, keeping exactly the same representation of the signs. Present-day Libras is very different from the time of Flausino, although the influence of French Sign Language on Libras is undeniable. Following this first dictionary in Brazil (Flausino, 1875), came Linguagem das mãos (Language of the Hands) by Eugene Oates, in 1969, and Dicionário Enciclopédico Ilustrado Trilíngue: Língua Brasileira de Sinais (The Illustrated Trilingual Encyclopedic Dictionary: Brazilian Sign Language) by Fernando C. Capovilla and Walkiria D. Raphael, in 2001.
 
              Professor Francisco studied in Rio de Janeiro from 1937 to 1946. He brought the emerging signs of the National Institute of Deaf Education - INES/RJ - to the South, thus playing a major role in the history of sign language throughout Santa Catarina, and the deaf community in Florianópolis.
 
              The Santa Catarina Deaf community solved their problems at different stages of the history of sign language and in different generations of the deaf. Some influence may have come from the Circle of Deaf-Mutes of Santa Catarina, founded by Professor Francisco, who was also a teacher at the Governador Celso Ramos School, where he used to teach Libras to Deaf students. This brought greater interaction between the Santa Catarina Deaf between 1946 and 1955, and led to the creation of Deaf Associations in various regions of the state of Santa Catarina, in particular the Governador Celso Ramos School, in 1964–1973. Since this time, the Deaf community in Santa Catarina has participated in Deaf Associations:
 
              
                In 1946, when Francisco Lima Junior was 18 years old, he returned to Florianópolis city, and he began to look for deaf people in various cities in the state of Santa Catarina. He began teaching in a garage located at Rua Francisco Tolentino, the first school for the deaf in Florianopolis. Francisco taught drawing, writing language, basic vocabulary, grammar, geography, history of Brazil and general knowledge. He brought to our state the model of the deaf association and created a school project for the deaf with his wife, who helped Francisco. (Schmitt, 2008, p. 104, our translation from Portuguese).

              
 
              After Francisco got to know the Deaf people in various cities of Santa Catarina, he wanted to help those who lived isolated at home without sign language. Then, he produced the first sign language dictionary from Santa Catarina:
 
              
                [image: ]
                  Figure 1: First Sign Language Dictionary in Santa Catarina (Lima Junior, 1947).

               
              The first sign language dictionary in Santa Catarina had pictures of Francisco himself, who took a cultural approach towards Deaf people and dissemination of their sign language, looking for a way to allow Deaf people to have contact with sign language.

             
            
              4 Variation and change in sign languages and Libras
 
              Over time, Libras changes, as do other languages, through the interaction of Deaf people in the Deaf community and society. These interactions lead to the creation of new signs, and other signs undergo adaptations: changes happen in the handshape, point of articulation, movement, orientation, facial and body expression. These elements constitute the parameters of sign languages.
 
              Stokoe (1960, 1965), identified three parameters to produce signs:
 
               
                	–
                  Handshape – a set of hand configurations that creates signs;

 
                	–
                  Location – the position where the hands are at the time of signing;

 
                	–
                  Movement – the movement of the hands in space and on the body.

 
              
 
              Karnopp (1999) shows that handshapes are differentiated by selected fingers and the configuration or position of these to create signs in Libras. The positions and finger configurations are differentiated by: a) spreading of the fingers, adduction; b) opening the joint between the fingers and thumb and c) the type and degree of flexion. The phonological organization of signs impacts the articulators, the lexical items and restrictions on sign formation.
 
              In the 1970s, other linguists conducted further studies on phonological aspects of sign languages. Robbin Battison (1974), Edward S. Klima and Ursula Bellugi (1979) described the fourth parameter:
 
               
                	–
                  Orientation - which is the palm position, forward or backward, up or down, to the left or right side.

 
              
 
              The fifth parameter is the facial / body expression; in Brazil, this parameter was added by Ferreira Brito in 1995.
 
               
                	–
                  Facial and body expressions are grammatical elements that participate in the structure of the language, also called non-manual markers. For example: the face can express a boring person or a very boring person, and the expression is intensified as necessary.

 
                	–
                  Diniz’s (2010) descriptive study of phonological and lexical changes in Libras identifies and analyzes the types of signs more likely to lead to variation and change, and suggests reasons for this. The study identifies the changes in the form of communication of Deaf communities, as well as the influence of the written language, in this case Portuguese, in this process. Diniz examined three sign language dictionaries: Iconographia Signaes of the Deaf-Mutes (Flausiano, 1875); Language of Hands (Oates, 1969) and the Digital Dictionary of Libras by the National Institute of Deaf Education (INES, 2006). Diniz’s analysis shows evidence of phonological and lexical change. For example, Figure 2 below shows how the handshape has changed in the sign KNIFE (“faca” in Portuguese):
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                  Figure 2: Handshape changes in the sign FACA (KNIFE) (Diniz; 2010:83).

               
              Figure 3 shows an example of lexical change, with the sign PUNISH (“punir” or “castigar” in Portuguese) presented in the three dictionaries:
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                  Figure 3: Different lexical signs meaning PUNISH (Diniz, 2010:85).

               
              Diniz classified the signs into three categories: those that remain the same (unchanged), those that had phonological changes in some parameters (the largest of the three categories), and those that had lexical changes. Among the internal factors that contributed to such variations are linguistic comfort in the articulation of the hands and body, and visual acuity within the signing.
 
              This chapter seeks to create a safeguarded history of changes in the Libras signs and how the changes were influenced by the National Institute of Deaf Education (INES). The links between the Institute and the various dictionaries of sign languages over time show considerable diachronic language change among older people and newer generations.
 
              Libras is now being documented, since its official recognition in 2002. The Federal University of Santa Catarina (UFSC) is a key reference point in Brazil regarding Libras because it started the first Libras Program in the country at undergraduate level. In addition, Deaf and hearing students are enrolled in master’s and doctorate programs in Education, Linguistics and Translation Studies there. The university has the first Libras Department of any university with 29 full time professors, fluent in Libras, of whom 17 are Deaf. At UFSC, Libras is being collected in different ways with the goal to document it according to different age groups of signers. From this data, we are starting to analyze variation in Libras, but to date there has been no research on language change (Quadros et al., 2016). Unfortunately, Professor Francisco passed away before the university started this project. Here, I present changes observed from his signs and present-day generations of signers. However, data shows that changes were not recorded because the signs were not recorded and we no longer have a way to recover them.

             
            
              5 Methodological procedures
 
              The narratives of nine Deaf people were analyzed in order to identify language changes in the Santa Catarina Deaf community and what lexical and phonological differences arise in the use of Libras in the three age groups investigated, considering the following goals:
 
              
                  
                      	(a) 
                      	To identify the changes of some signs with respect to variation and phonological and lexical change in sign language, and other signs that remain constant to the present day without external influences; 
 
                      	(b) 
                      	To compare the variation and change found in the sign language used by Deaf individuals belonging to different age groups, representatives of three generations of signers; and 
 
                      	(c) 
                      	To identify possible factors that influence the variation and linguistic change observed in all three groups. 
 
                

              
 
              The data from these nine Deaf people came from three different groups: Group I (60 to 80 years), group II (30 to 60 years) and group III (15 to 30 years), a range of age including signers from 1946 to the present day. Each participant had a camera in front of him/her, directed at his/her body. I asked them to talk about their education in Santa Catarina and to converse on topics of their choice, and then left the room for them to sign to each other. I came back about one hour later. This procedure was applied for each group. These videos were very rich, providing very good material for the research. It was important to select informants from groups that have contact with each other using sign language. The older generation group had an influence on the group of the youngest signers, even though the younger generation did not know these older Deaf participants.
 
              The responses were recorded on video and annotated using ELAN (http://www.lat-mpi.eu/tools/elan), a multimedia program developed at the Max Planck Institute for Psycholinguistics (Language Archive) in Nijmegen in the Netherlands (Crasborn & Sloetjes, 2008). After annotating with basic glosses, I identified the signs that were used in different ways in each group and cross-groups. I then compared the signs found in the three groups to see if there were lexical variation, phonological variation, lexical changes and phonological changes in apparent time, classifying each sign in comparison with the others from all the groups. I identified a total of 255 signs that could be a result of variation or change. From these 255, I analyzed in detail 17 signs to show some examples of variation and change in Florianopolis, Santa Catarina. Out these 17, eight are subject to lexical variation, five are lexical change, one is phonological variation and three are phonological change. For reasons of space, I will present in detail two instances of each category, giving a total of eight examples of the signs from this data.

             
            
              6 Description and analysis of results
 
              In Libras, there are cultural and linguistic changes as observed in other languages. This research aimed to address the following questions: 1) Did Professor Francisco influence Libras in Santa Catarina? 2) Which variation and linguistic changes did we find in the language of the nine Deaf people? The first hypothesis is that Professor Francis had great influence in the Deaf community of Santa Catarina regarding sign language. The second hypothesis is that many of the signs used by groups I and II are not known by Group III, the youngest. The last hypothesis is that some signs had been subject to variation, both phonological and lexical, to phonological changes as well as lexical changes, in all three groups. In relation to internal and external factors that influence the variation and linguistic and lexical change, I hypothesize that Professor Francisco is the source of the precursors of signs of education in Santa Catarina (external factor). In Group II, we have the influence of Professor Francis and his first students and Deaf associations, and Group III has a greater number of Deaf people in universities, who need to create new signs for the new knowledge learned.
 
              I sought out signs that could be relevant to the research on lexical and phonological changes and variations in Libras. Next, I listed the signs with the corresponding words in Portuguese, observing the frequency of each sign. I chose the most frequent signs in the three groups of informants. Then I created tables to search for lexical and phonological changes and variations. For the analysis, seventeen signs were chosen because they occurred multiple times in all groups. After choosing the signs, I created four tables with the handshapes performed by the three groups. Finally, I arrived at the analysis on the data obtained. I emphasize that the description of the informants interviewed in the three generations and different age groups provides information of great importance for the data analysis regarding possible variations and linguistic changes in the sign language in Santa Catarina. A table titled “Preliminary data - variations or linguistic changes” was created to analyze the collected data. In this table, we see the transcript of the narratives according to the identified groups (I, II and III) of the Deaf people who narrated their experience in sign language. The main categories surveyed are the following:
 
               
                	–
                  Firstly, I investigate variation and lexical change in Brazilian Sign Language, where two or more signs exist in the language at the same time. I describe the change between the two signs, that is, when the old sign disappears and a new sign emerges.

 
                	–
                  Secondly, I investigate variation and phonological change in Brazilian Sign Language, in which the same sign is performed in more than one way. I describe the change observed when a sign changes its characteristics with respect to the parameters of hand configuration, place of articulation and movement.

 
              
 
              Surveying the three groups allowed me to identify the signs of the surveyed generations, as follows: signs used by older Deaf people that were not known by the younger signers; signs with different handshape and place of articulation; signs with the same handshape and different place of articulation; and finally, signs with different handshape and same place of articulation. Some signs were excluded to manage the extensive data more easily. In total, 115 signs were present in the Deaf younger group, 163 in the intermediate age group and 183 in the older group.
 
              The most significant result was shown by informants of the older group of individuals (G and I); allowing an initial analysis to notice some variations and change in sign language. It was clear that the older Deaf group influenced the sign language of the Deaf community in Santa Catarina.
 
              As previously mentioned, until around the year 2000 Santa Catarina state had only one Deaf teacher, and this influenced the sign language. The external factor that influenced the sign language in Santa Catarina, through Professor Francisco, was the group of Deaf people from across the state forming a Deaf community, which also participated in the identification of the informant group. Another external factor is perceived in Groups II and I showing signs learned in contact with the Deaf teacher at school and also in the Circle of Deaf-Mutes in Santa Catarina. Moreover, Group II influenced Group III.
 
              The four general data tables (Tables 1 – 4) contain a column with information about the sign (lexicon) on the left, and on the right, the three groups of different generations with different age groups, ranging from 25 to over 80 years old, and a total of nine (9) individuals. The column ‘sign (lexicon)’ contains the data that have been chosen for carrying out the research; within Groups I, II and III, the independent variables are gender, age, education and profession, which can also have an impact on the variation and change in the sign language used by informants.
 
              
                6.1 Lexical variation and change in Brazilian Sign Language
 
                In this section, we present the lexical items that show variation across the three generations. When comparing the signs, we note that lexical items can be produced as single signs or as several signs. For example, the sign “mother” in the past was a monomorphemic sign, and now two signs (a compound) are used for this representation. This shows that lexical variation occurs in Libras. We already know that there are variations in the number and counting system. We have many examples in the corpus, and chose the examples below because there are interesting changes.
 
                Examples of lexical variation in Tables 1 and 2:
 
                
                  
                    Table 1:The sign MEETING.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
  
                        	 
                        	 
                        	(1) 
                        	 
 
                        	 
                        	
                          [image: ] 
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                        	(2) 
                        	 
 
                        	Meeting 
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                          [image: ] 
                        	 
 
                        	 
                        	 
                        	(3) 
                        	 
 
                        	 
                        	 
                        	
                          [image: ] 
                        	 
 
                        	 
                        	 
                        	
                          [image: ] 
                        	 
 
                  

                
 
                In Table 1, the sign MEETING shown by Groups II and III, is located in neutral space, with the palms of the hands forward, the hands in semicircular movement, closing in a circle. Groups I and II show a sign with extended index finger, performed in the same way, which is a sign that the younger group does not know. Group II presents a sign MEETING with X handshape, in neutral space, moving alternately back and forth, with the palm of the hands close together. This group presented three different signs while Groups I and III showed only one. In Group II, the sign in Figure 7 is different and does not appear in Group I and Group III, but the meaning of this sign is a private MEETING with few people. This may be why it did not appear in the other two groups. In Figures 6 and 7 the signs present phonological variation, because linguistic features have changed: the point of articulation of the sign in neutral space is the same, but the handshape and the movement change.
 
                
                  
                    Table 2:The sign WEEK.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
                        	 
  
                        	 
                        	(1) 
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                        	Week 
                        	 
                        	 
                        	 
 
                        	 
                        	(2) 
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                In Table 2, a two-handed sign WEEK is shown with outward facing palm orientation and directing both hands to the right side. Group I (first generation) also used a second, one-handed variant. This latter sign shows variation by age presented by informants in the three generations. Groups I and II show the same variant of week in Figures 10 and 11. However, Group III has a different place of articulation, starting the sign at the chin and ending it in neutral space.
 
                Examples of lexical changes in Tables 3 and 4:
 
                
                  
                    Table 3:The sign NAME.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
  
                        	 
                        	(1) 
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                        	Name 
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                Table 3 shows a sign for NAME with U-handshape palm forward, fingers pointing up at chest height, and movement of the fingers from the left side to the right side. The research results show a lexical change, as Group I uses variants with two different handshapes, one of which is based on wearing a name badge (iconic sign). This is considered lexical change because the settings for handshape, the bending of joints, movements, and orientation are different. In this example, we also have phonological change because the hand positions are different when comparing Figure 14 with Figure 15/16.
 
                
                  
                    Table 4:The sign UGLY.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
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                        	Ugly 
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                In Table 4, one variant of UGLY uses an L-hand with the hand in front of the face, the index finger pointing to the left, then lowering the hand to the height of the chest. The sign used by Group I shows lexical change in the sign UGLY, which is made by the sign meaning HANDSOME (open hand with palm facing towards the face making a circle and closing) plus the ‘negative’ sign with thumb pointing down. Thus the sign differs in hand configuration (CM), place of articulation (PA) and movement (M), in comparison with the sign by Deaf people of Group III (younger, 15 to 30 years old). Group I uses two signs BEAUTIFUL^BAD = UGLY, in Figure 17, with UGLY as the opposite of BEAUTIFUL. Group II used the sign UGLY for referring to people, while Group III used the sign with the meaning of ugly for objects.

               
              
                6.2 Phonological change in Brazilian Sign Language
 
                In Brazilian Sign Language, formational modifications of certain lexical items attest to variation and phonological change. This variation depends on the lexical unit and may stem from different parameters: the handshape, movement, place of articulation and orientation of hands. In these cases, the configurations can change, but the meaning of the signs remains the same, showing phonological variation and change.
 
                In Table 5 the sign BEFORE has an L-handshape with the right hand in a horizontal, palm down position in neutral space, and the right-hand forearm raised. Another sign used by Group I has the same forearm movement but uses two different handshapes. Both informants used facial expression necessary for understanding the sign. The three generations showed phonological variation: the signs are produced with different handshapes, but the parameters of movement and place of articulation are the same. The L-handshape variant is the same for Groups I, II and III. With a different place of articulation, on the palm or the back of the hand, the sign can also can mean “What time?” or may be used to mean “late to work” or even refer to a need to schedule a meeting earlier.
 
                Examples of phonological variation in Tables 5 and 6:
 
                
                  
                    Table 5:The sign BEFORE.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
  
                        	 
                        	(1) 
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                        	Before 
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                    Table 6:The sign AIRPLANE.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
  
                        	 
                        	 
                        	(1) 
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                        	Airplane 
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                Table 6 shows the sign AIRPLANE. It is known that Professor Francisco initiated the teaching of some Deaf people using the manual alphabet of the Portuguese word (“avião”), thus signing began with the fingerspelling of the word. By observing the three groups it was possible to identify the subsequent gradual modifications of the sign. The sign was presented with an open handshape mimicking the takeoff of the plane by Group I (older signers). Group II used three different hand configurations, also imitating the takeoff of the airplane. In Group III only the sign with Y-handshape appeared, that is, it remained the same as one of the variants used by Group II.
 
                Examples of phonological changes in Tables 7 and 8:
 
                
                  
                    Table 7:The sign HAVE.

                  

                    
                        	Sign (Lexicon) 
                        	Groups of informants 
  
                        	Group I Generation (G, H, I) 
                        	Group II Generation (D, E, F) 
                        	Group III Generation (A, B, C) 
  
                        	 
                        	(1) 
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                Table 7 shows the data presented by Group I, with the three informants G, H and I. In an unrecorded conversation with informant G, he gave the following explanation for the change in the item HAVE: formerly Professor Francisco Lima Junior used to sign “have” by fingerspelling, then by using the B-handshape with all fingers closed placed on the chest; another option would be to use the 5-hand with fingers spread, also placed on the chest. Currently, the sign, HAVE is made with the L-handshape, also placed on the chest. In the variant with L-handshape, the hand contacts the chest with the tip of the thumb. There has been a phonological change over past decades. Groups I and II show one variant of HAVE in Figures 29 and 31 with the same open handshape. In Figures 30, 32 and 33 the signs are performed with L-handshape. Group III uses only one sign variant.
 
                
                  
                    Table 8:The sign PRIEST.
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                All three groups used the sign with a U-handshape, the hand in front of the chest in neutral space drawing a cross with the hand (iconic representation). Groups I and II showed the same sign in another variant, produced at the base of the neck starting from the left side going to the right side, as if outlining the collar of the cassock (iconic). Group I presented a different sign with open hand in front of the chest in neutral space drawing a cross with the hand. Group II also shows a unique sign with P-handshape, hand in front of the chest in neutral space drawing a cross, i.e. the hand configuration has changed in neutral space. Group I, II and III informants (in all three generations) presented signs that may be considered as having phonological variation or change. In Figure 34 the sign seems to represent what a priest does at mass, and in Figure 37 it seems that the P-handshape is influenced by oral education. One sign appears in all three groups, shown in figures 35, 38 and 40, being the only one used by Group III (young signers).
 
                The results of certain lexical items used by groups of individuals in Groups I and II are distinguished from Group III. They show that, with time, signs of the groups change, with apparent change in signs in three generations. The group of younger signers, 15 to 30 years (Group III), unlike the other two groups (Group I and Group II), show a signle sign variant for each word. We believe that there were more sign variants before because they were homesigns, which were replaced and / or modified with the greater social contact that the Deaf community has today. We believe that other signs are being created over time, which may be the result of a greater social contact between young Deaf people.
 
                The results show that the three investigated groups (Groups I, II and III) used several identical signs for a few words. A smaller number of signs were shared between Groups I and II, and between Groups II and III. However, groups I and III (older and younger) did not use any common signs.
 
                The results indicate, therefore, that in Libras there is both lexical and phonologica change. As may be seen from the results, the contact between Deaf people alters sign language, which is showing signs of linguistic change between different generations, as in any natural language.
 
                It was noted in the narratives told by informants that Deaf people are aware of their role in the three generations and recognize the influence of the contact with other Deaf and older Deaf people. Indeed, the Group III will disseminate knowledge, increasing interest in sign language by other Deaf people, and with its wider use, other changes will happen. Moreover, one can identify in the narratives of all subjects, an overall awareness of the people involved in the developmental process of the local Deaf community. Research on the variation and linguistic change in sign language in Santa Catarina is a part of Deaf history.
 
                It is important to put on record the limited access of Deaf people to research about Brazilian Sign Language, whether in the public or private domain. Thus, it is necessary to develop more studies and have more intensive contact between Deaf people and the ideas and knowledge that are produced about Libras, reflecting what Deaf informants in the three generations of sign language users have to say.
 
                Conclusion
 
                To conclude, we saw the importance of researching the history of sign language in Santa Catarina, and language negotiations that occurred in social gatherings or at Deaf associations. In addition to learning sign language, the Deaf people who are part of these associations create a Deaf identity, exchange experiences, evolving their own language by creating and developing their linguistic / cultural space. In sign language in Brazil, as with Portuguese, the rules of the language are the same throughout the country, but several different signs are used to express the same notion. We can use a sign in southern Brazil and a totally different sign with the same meaning in the Southeast. The Deaf people in associations or other cultural spaces are able to chat, exchange experiences and learn their language, but this is different for hearing people, who do not need a dedicated place for such meetings because they use their spoken language day-to-day. The Deaf need to arrange meetings with other Deaf people to communicate because few hearing people know how to communicate in Libras. They go to the Deaf association to learn Libras, and over time, can become bilingual. However, there is a shortage of research into variation and linguistic change of sign languages and the development and mastery of the language. Nothing has been recorded in recent decades and it seems that a lot of data about Deaf people and their history of sign language were damaged and lost.
 
                UFSC was the first Brazilian University to offer an undergraduate distance-learning course in Libras studies, pioneering Deaf access to studying sign language including opportunities to study change in Libras and differences in different regions of the country. Moreover, a group of Deaf researchers are responsible for creating new signs according to the Deaf community’s needs, to reduce the influence of the Portuguese Language in Libras, and to facilitate international contact which brings information exchange with Deaf communities in other countries, to allow more advanced research presentations in sign language.
 
                Observing the three Deaf groups investigated here, we can say that Group I shows the first contact with sign language, developed with little linguistic knowledge, because acquiring sign language in the social context of the time was difficult. This group participated in Deaf associations, and studied in the garage of Professor Francisco’s house and at the Celso Ramos School where he had the Deaf group learning sign language. Group III use sign language more fluently, but do not know some of the older signs used by Groups I and II. The social context of the groups in the three generations is quite different, and the sign language of Group III (younger signers) showed fewer signs than the other groups. We believe that there were more sign variants earlier because they were homesigns.
 
                The results of the study show that some variation and lexical change in sign language, and phonological variation and change in sign language, occurred in all three groups as the same lexical item may be produced differently by the different groups. Some signs that were formerly produced on the body are now articulated in neutral space. The groups also showed signs that were produced with one hand and are now produced with both hands at the same time. Group I used manual gestures and home signs, or those learned and brought by Professor Francisco from INES, which may explain the fact that this group had a greater number of signs for the same word.
 
                We conclude that the three groups of nine informants from different generations had some shared signs, while others have changed over time. Each group belongs to a different social context, where sign language changes and develops knowledge and exchange of information, with participation in the Deaf association and seeking more contact with other Deaf people. At school, the Deaf students could learn more when a Deaf teacher (Professor Francisco) taught sign language and gave his students a form of social contact that did not exist before.
 
                Finally, to better understand the linguistic changes that have occurred and still occur, we need Deaf researchers to investigate the history, culture, identity and language of the Deaf community’s sign language.
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            Abstract
 
            This chapter aims to present an overview of the sign language acquisition studies that have been conducted in Brazil with the deaf children of deaf parents. This research began in the 1990s, with a study on the acquisition of the ‘pro-drop’ parameter by Quadros (1995) and work on handshape acquisition by Karnopp (1995). These studies involved deaf children who had deaf parents and were acquiring Brazilian Sign Language (Libras) as their first language. In the following decade, scholars compared the acquisition of Libras to that of ASL (Lillo-Martin and Quadros, 2009; Quadros and Lillo-Martin, 2010) and investigated different aspects of Libras grammar in different acquisition contexts. Pizzio (2006) investigated deaf children’s word-order acquisition, identifying types of constructions such as focus and topicalization in the language acquisition process. Anater (2009) analyzed structure acquisition associated with non-manual markers, and Silva (2010) focused on aspectual markers. Quadros (2009) examined the language acquisition of deaf and hearing children from deaf parents, including deaf children with cochlear implants. Then scholars began targeting the bimodal bilingualism of the hearing children of deaf parents (e.g. Lillo-Martin, Quadros, Chen Pichler and Zoe, 2016; Quadros, Lillo- Martin and Chen Pichler, 2013, 2014; Quadros, Cruz and Pizzio, 2012). In addition to providing an overview of these studies, this chapter considers future perspectives on sign language acquisition research in Brazil.
 
          
 
          
            Resumo
 
            Este capítulo tem como objetivo apresentar uma visão geral dos estudos de aquisição de línguas de sinais conduzidos com crianças surdas filhas de pais surdos, no Brasil. As primeiras pesquisas iniciaram nos anos 90, com o trabalho de Quadros (1995) sobre a aquisição do parâmetro pro-drop na Libras e Karnopp (1995) com a aquisição das configurações de mão. Estes estudos investigaram crianças surdas, filhas de pais surdos, adquirindo a Libras como primeira língua. Na década seguinte, pesquisas da aquisição da Libras ampliaram de forma significante. Quadros e Lillo-Martin compararam a aquisição da Libras e da ASL (Lillo-Martin and Quadros, 2009; Quadros and Lillo-Martin, 2010). Pizzio (2006) conduziu um estudo com crianças surdas, filhas de pais surdos, analisando a aquisição de construções com tópico e foco. Anater (2009) analisou marcações não-manuais. Silva (2010) focou na aquisição de marcas aspectuais. Passo a passo, os estudos foram investigando diferentes aspectos da gramática da Libras com crianças surdas em diferentes contextos de aquisição. Por exemplo, há o trabalho de Quadros (2009) com crianças surdas, filhas de pais ouvintes; os estudos com crianças surdas com implante coclear de Quadros, Cruz e Pizzio, 2012); e, a aquisição bilíngue bimodal incluindo crianças ouvintes, filhas de pais surdos (como Lillo-Martin, Quadros, Chen Pichler and Zoe, 2016; Quadros, Lillo-Martin and Chen Pichler, 2013; 2014; Quadros, Cruz e Pizzio, 2012). Este capítulo apresenta estes estudos e propõe uma análise das tendências dos estudos até o presente. Além disso, nós apresentaremos algumas perspectivas dos estudos de aquisição da Libras para o futuro.
 
            
              1 Introduction
 
              This chapter situates in context the production of research in the field of language acquisition with children acquiring Brazilian Sign Language. In Brazil, Brazilian Sign Language began to be investigated in the 1980 and 1990 decade (Ferreira-Brito, 1986; Felipe, 1992, 1993; Quadros, 1995, 1999), and research on the acquisition of the Brazilian Sign Language in the 1990’s (Karnopp 1994; Quadros, 1995, 1997).
 
              The chapter is organized chronologically; Section 1 presents the first researches on Brazilian Sign Language acquisition. These studies are focused on the sign language acquisition of Deaf1 children of Deaf parents, since in this context the child is exposed to the appropriate input and the acquisition of language happens naturally, as with hearing children exposed to spoken languages. The second section presents the studies from the following decade, when research on sign language acquisition was intensified and different phenomena in Libras have been studied. The third section points out the current studies about bilingual bimodal acquisition and some perspectives for future work.

             
            
              2 The studies of the 1990 decade
 
              
                2.1 Karnopp (1995)
 
                The aim of this research was to approach the production of the first signs in Libras, focusing on the phonological acquisition of hand configuration, location and movements. A Deaf child born to Deaf parents was observed during the period from eight months to two and a half years old. Based on the order of acquisition, frequency and accuracy of sign formative units, the characteristics of the phonological development stages were analyzed following the recent approach on phonological representation for signed languages as well as the principles of Dependency Phonology. The analysis of the data shows that location was the first aspect to be produced in a precise way (taking Deaf adult production as the baseline); the movement was produced in a less precise way than locations; and hand configuration was the last aspect to be produced with precision. Development over time shows a greater variety of phoneme production, and the articulation tended to be more precise. The marked locations used between 0;11 to 2;0 years old were on the body (nose, mouth and eye) and in neutral space. At 2;1 years old, the child started to use specific areas of the body, as well as the area of the non-dominant hand. From this, it was concluded that the locations produced in main areas or more salient areas were the ones in which the acquisition took place first. The latest ones were related to locations on the non-dominant hand or areas which required more detailed distinctions in the articulation, such as signs produced closer to the face. With respect to the acquisition of movement, Karnopp (1995) found that the child produced directional and internal movement of the hand, but with complex movements with morphological information, the child showed some degradation. In summary, the emergence of the phonological system of Libras is divided into different stages of acquisition, which applies Dependency Phonology principles to the description of the development.

               
              
                2.2 Quadros (1995)
 
                The purpose of this research was twofold: (1) to analyze the pro-drop parameter in Brazilian Sign Language (Libras) and (2) to consider the acquisition of this parameter by native Deaf children whose parents are also Deaf, and thus the children acquire Libras as a first language. The theoretical approach is based on Generative Theory, more specifically Government and Binding Theory (Chomsky, 1981) and Principles and Parameters Theory (Chomsky and Lasnik, 1991). The work introduces theoretical discussions involving the pronominal empty categories and sign language. Based on this, an analysis of Libras is developed showing that the empty categories that appear in this language present some typical characteristics that cannot be captured by the traditional analyses of pronominal empty categories identified as PRO and pro. Chomsky and Lasnik (1991) suggest that the features for PRO and pro are the following: [+pronoun, +anaphor] and [+pronoun, -anaphor], respectively. However, it has been noticed that there are some crucial differences between PRO’s behavior and that of anaphors. As a result, it has been established that the control relation is different from anaphoric relations. As a consequence of Binding Theory, PRO is not governed and is interpreted by Control Theory. Binding Theory also determines that PRO is necessarily controlled by an NP in a matrix sentence. It was observed that Libras exhibits some contexts in which pronominal empty categories do not show a steady behavior that clearly distinguishes between PRO and pro. This behavior is also attested in Spanish. In an attempt to resolve this issue, this research argues that pro, PRO, and the phonologically null category that appears in Libras are not different entities, but instances of a more abstract and underlying category minimally marked with the feature [+pronominal] and open φ-features. The proposed analysis simplifies and resolves the conceptual issue of postulating three different pronominal categories, and also accounts for the economy implied in the language acquisition process, since every child would have available one single abstract pronominal category whose features would be fixed by the linguistic context via positive information. As far as the pro-drop parameter in Libras is concerned, it was found that Hyams (1989)’s arguments hold, namely that children in fact have null-subjects since the very beginning of their language acquisition process. The children have at their disposal the more abstract and underlying category identified above which involves the instance pro with the value (+). The value (+) will be kept or not depending on whether the language in question is a pro-drop language or not.

              
             
            
              3 The studies of the 2000 decade
 
              At the beginning of the 2000 decade, research in sign language acquisition was intensified by work by Quadros and Lillo-Martin comparing Brazilian Sign Language and American Sign Language acquisition. In addition, some research was conducted in graduate programs focusing on the acquisition of Deaf children of Deaf parents. In this section, a study about Deaf children of hearing parents is presented and the issue of the critical period is discussed.
 
              
                3.1 Quadros and Lillo-Martin studies
 
                These two researchers developed some studies about sign language acquisition focusing on different aspects of morphology and syntax by comparing Deaf children of Deaf parents acquiring Brazilian Sign Language and American Sign Language.
 
                
                  3.1.1 Acquisition of verbal morphology
 
                  Quadros, Lillo-Martin and Mathur (2001) present results on the acquisition of verbal morphology. Through longitudinal sign language acquisition studies of a child acquiring Brazilian Sign Language (Ana) and two children acquiring the American Sign Language (Jill and Sally), the authors found very few errors of commission and observed few (if any) errors of omission. They verified the assumption that the child in the early stages of language acquisition presents evidence of possessing the relevant functional categories for checking traces related to verbal inflection. They verified some phenomena on Libras and ASL: the lack of optional infinitives with agreement verbs is consistent with the generalization that contexts with null subjects do not result in optional infinitives. The correct use of subjects and null objects with agreement verbs indicates correct marking of the parameter; and the large number of null subjects (vs. objects) with no agreement verbs indicates that these can be infinitives.
 
                  Continuing this study, Quadros and Lillo-Martin (2007, 2010) further analyzed sign language verbal morphology by looking at the acquisition of Libras and ASL in Deaf children with Deaf parents. In the study from 2010, the authors observed the verbal production of the children and they verified that, in fact, there is use of different verbal classes form very early ages. They argue that young children have acquired these verb categories and use them productively, even though infrequently. The data also support the conclusion that Deaf children acquire a language by rules, rather than going through the language acquisition process piecemeal. The study considers data from two Deaf children, one acquiring Libras (Leo) and the other acquiring ASL (Aby), between the ages of 1;08 and 2;04.
 
                  In the first step, the authors observed that the productivity of plain verbs (verbs that do not have morphological agreement inflection) was much higher than that of the other verb types. Agreement verbs were infrequent, but correctly marked. The locative agreement was more productive with spatial verbs than with plain verbs. The overall results are presented in Figures 1 and 2, with data across time in Figures 3 and 4. The results are consistent with those of Quadros, Lillo-Martin and Mathur (2001).
 
                  
                    [image: ]
                      Figure 1: Verbs used by Leo (Libras).
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                      Figure 2: Verbs used by Aby (ASL). From Quadros and Lillo-Martin (2010: 256); reprinted with permission.

                   
                  
                    [image: ]
                      Figure 3: Verbal development of Leo (Libras). From Quadros and Lillo-Martin (2010: 257); reprinted with permission.
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                      Figure 4: Verbal development of Aby (ASL). From Quadros and Lillo-Martin (2010: 257); reprinted with permission.

                   
                  In the second part of this study, the authors analyzed potentially inflecting verbs which were used with a neutral location for agreement (that is, the usual agreement movement was absent or reduced) (21/135=15% for Leo and 4/80=5% for Aby). The facing of the hand is correctly marked in these verbs, indicating that they do not have a complete lack of agreement. Furthermore, these forms were used in imperative or request contexts (contexts in which adults also permit such a reduction in agreement marking).
 
                  For the last part of the study, Lillo-Martin and Quadros (2009) and Quadros and Lillo-Martin (2010) analyzed the input to the children. They observed a verbal distribution of the interactor that is similar to the children, for example, the input shows imperatives and requests with neutral or reduced agreement marked on the verb, exactly as observed in children’s data.
 
                  
                      
                          	(1) 
                          	Sal (1;09) IX(bag) PICK-UP<imp>; IX(bag) PICK-UP<imp> BAG. HEY! BAG, PICK-UP<imp> IX(bag). ‘Pick up that bag; see that bag – pick it up! Hey! Pick up the bag!’ 
 
                          	(2) 
                          	Leo (2;01) GET<imp>; GET<imp> CANDY; GET<imp> CANDY IX<there>; GET<imp>; GET<imp>. ‘Get that, get that candy; get the candy over there; get it, get it!’ 
 
                    

                  
 
                  The acquisition of verbal morphology in Libras and ASL supports the proposal that verbs are not classified lexically as ‘agreeing’ or ‘plain’, but rather that agreement is used in particular morpho-syntactic contexts. Thus verbal morphology acquisition is ruled by a system of rules very early, independently of the frequency of the verbal production. In addition, Quadros and Lillo-Martin (2007) looking at the distribution of verbal morphology also analyzed the distribution of gestures and found that signing children use conventional gestures and emblems to complement their language in ways similar to hearing children. Emblems are conventional, show directionality, and are thus very close to established signs.
 
                  
                      
                          	(3) 
                          	Aby (2;3) <you>GIVE<me> “GIMME” “MOVE-OVER” IX<object> WANT ‘Give me that! Gimme! Move over, I want it!’ 
 
                          	(4) 
                          	Aby (2;1) “SIT-HERE” SIT “SIT-HERE” ‘Sit, sit here (on the chair).’ 
 
                    

                  
 
                  The authors found that at this age, gestures are complementary to signed verbs – not substitutes for unknown or difficult verbs (such as person agreeing verbs).

                 
                
                  3.1.2 Acquisition of focus constructions
 
                  Lillo-Martin and Quadros (2006) conducted another study in which the goal was to use acquisition data from focus constructions in ASL and Libras to evaluate competing analyses of these structures. The authors show that the time course of acquisition provides support for analyses that treat ‘doubling’ and ‘final’ constructions as related, so that their analysis involves emphatic focus (Lillo-Martin and Quadros 2004). The authors assume that the sentences in which a sign appears twice in the same structure (in its usual position and end position) are constructions with focus. In their analysis, the final element repeated is focused. The focusing elements can also appear in the final position without its phonetic counterpart. To corroborate the hypothesis that the double constructions and elements repeated in final positions are related, they analyzed the acquisition of such structures and found that duplication appears in different stages of acquisition, however, already marked very early (around 24 months). Each of the double constructions, with or without phonetic realization of copying, appears at the same time, or dual construction appears a priori. On the other hand, information focus is acquired separately, and thus should be analyzed as a distinct phenomenon.
 
                  Data from Libras and ASL were analyzed considering the linguistic context of the events: questions from adults and the answers given by children and comments preceding the child’s production. They observed that the children used sentences including new or old information. Based on the data, they observed the existence of information focus, focus of emphasis (such as duplicate events and finals) and contrastive focus.
 
                  In addition, syntactic movement is employed for information structure purposes. More particularly, the child must discover that ASL and Libras use a sentence-initial position for information focus. Independently, the child must learn that ASL and Libras use the sentence-final position for prominence. Both doubling and final constructions will be available once the child learns that there is optional morphological fusion of an element adjoined to the emphatic-focus head.
 
                  A side point of this study is that it provides support to claims that children are sensitive to at least some aspects of information structure from an early age (De Cat 2003, 2004). In this study, children appropriately used information focus and emphatic focus constructions before the age of three years. Following this track, Lillo-Martin and Quadros (2011) present an analysis related to the syntax-discourse interface focusing on information structure and particularly the expression of the point of view in children’s longitudinal data in ASL and Libras. The authors analyzed the constructed actions in spontaneous data of two Deaf children, Sal (from USA) and Leo (from Brazil). They found that this kind of construction is assigned by eye-gaze, facial expression and other non-manual markers associated with modification of the movement to indicate manner. They found that role shift is used at a very young age for portraying the actions of others (or self) at a different time.

                 
                
                  3.1.3 Acquisition of wh-interrogatives
 
                  In another set of research, Lillo-Martin and Quadros (2007) examined the acquisition of WH-interrogatives in Libras and ASL to verify if their analysis can add evidence to the debate of the WH-element position. Children use the WH-in situ form and the form in which the WH-element is moved to the sentence-initial position on the left. Later, they learn that the sentence-final position can be used for focus. Thus, the acquisition results are completely compatible with the Leftward analyses, and surprising for the Rightward approach. In addition, the adults signing to the children formed their questions in the same way as the children did, following the predictions of the Leftward approach. For the Rightward movement approach to hold, these data would require special hypotheses about the acquisition of WH-movement in ASL, which are unnecessary under the Leftward movement approach. The results support the proposition that the movement of the WH-element happens to the left in both languages.
 
                  These are some of the studies conducted by Diane Lillo-Martin and Ronice Müller de Quadros. The studies focused on sign language being acquired as a first language. In general, these two authors found consistent evidence for Libras and ASL acquisition following the route of universal language acquisition. Aspects of morphology, syntax and discourse were found as part of the language acquisition development in Libras and in ASL.

                
               
              
                3.2 Pizzio (2006)
 
                The objective of Pizzio (2006) was to analyze, through a longitudinal study, the variability of word order in the acquisition of Brazilian Sign Language (Libras) by a Deaf child born to Deaf parents that acquired sign language as his first language. The basic order of this language is SVO, but other orders, such as OSV, SOV, and VOS may be derived from the basic one and are possible in some linguistic contexts. Some factors can generate this variability, such as topic and focus constructions. Topic is the information shared by the speakers and focus is the non-presupposed part of the sentence.
 
                In the data from the Deaf child, Pizzio (2006) observed - in addition to the SVO canonical order - the production of the non-canonical orders OV, VS, VOV, OVO, SOV, OSVO, SVS, OSV, VOS. The analysis of these sentences as possible topic and focus productions, along with the observation of linguistic context, revealed that the child performs both of these constructions quite early. It was observed that topic and focus constructions appear at a very early age, beginning from the stage of the first sign combinations. Figure 5 illustrates the child’s production of the different word orders over time.
 
                
                  [image: ]
                    Figure 5: Child’s word order productions over time. Adapted from Pizzio (2006:95).

                 
                Nevertheless, the use of non-manual markers associated with these phenomena was inconsistent. Sometimes the child uses some kind of non-manual markers, but sometimes the productions do not contain these elements. Among the types of non-manual markers most used by the child are head movements and gaze direction. They are shown in Figure 6.
 
                
                  [image: ]
                    Figure 6: Production of non-manual markers. Adapted from Pizzio (2006:96).

                 
                The Deaf child produced all types of topic and focus constructions possible in Libras. Regarding the topic constructions the data show that the child is able to produce sentences with topics from the early stage of the first combinations of signs. In addition, in accordance with the findings of Pichler (2001) on ASL, in Libras too the use of non-manual marking is inconsistent, ranging between presence and absence of markers or the use of another marker than that associated with topic constructions. Regarding the use of pauses, the two sign languages have shown that children are able to use them to indicate the topic of the sentence.
 
                Similarly to the results presented on the acquisition of topics, data analysis on the acquisition of focus also indicates the use of these constructions since the beginning of the child’s language acquisition. Although the child does not yet master the use of non-manual markings, she/he produces sentences with the three possible types of focus in Libras.
 
                The data analyzed in this case study show evidence that language acquisition occurs in a similar way in both Deaf and hearing children. These results reveal that the data collected from Deaf children is similar to the data collected from hearing children, indicating that there are no modality effects in language acquisition. In addition, no specific type of effect was found related to sign languages that had an implication on the language development.

               
              
                3.3 Quadros, Cruz and Pizzio (2007) and Quadros & Cruz (2011)
 
                This research analyzed Deaf children of hearing parents, who receive language input in sign language primarily with their Deaf peers, which often implies a late acquisition. The authors could identify aspects of late acquisition, comparing them with the standards of ordinary acquisition of Deaf children of Deaf parents. This is a unique study, as it would hardly be possible to similarly follow the process of late acquisition in hearing children.
 
                The context that applies to Deaf children of hearing parents, deserves special attention for at least two reasons: (1) the analysis of the acquisition process in children who are exposed to sign language at different ages may indicate access paths to Universal Grammar, dependent on or independent of the critical period, and (2) the language acquisition of these children may indicate the need for language policies concerning Deaf children in Brazil. Tests for language evaluation were used to analyze the comprehension and production of children (Quadros, 2001; Quadros and Cruz, 2011). These tests were applied in Deaf schools with children and adults who had access to sign language from different ages with three different groups of signers as summarized in the following chart.
 
                
                  
                    Table 1:Age of language acquisition. Source: Quadros & Cruz (2011: 73).

                  

                    
                        	Before 4;6 years old 
                        	Between 4;7 and 9 years old 
                        	After 10 years old 
  
                        	40 participants 
                        	51 participants 
                        	10 participants 
 
                  

                
 
                Quadros & Cruz analyzed the data among these three groups of participants looking at different aspects. The first one was the amount of vocabulary they used. The participants who acquired sign language earlier showed a more stable process and greater consistency with respect to vocabulary. The participants with late acquisition also showed improvement in their vocabulary; however, 83.3% of the earlier signers were rated as having a ‘good’ or ‘excellent’ vocabulary in contrast to only 28.5% of participants with later acquisition, even when they had been exposed to sign language for more years.
 
                The other aspect evaluated with these tests was the use of classifiers. The earlier signers produced 100% of the classifiers score in contrast with 50% of production observed in the later signers. Referent establishment in the discourse using appropriate spaces in the signing also showed a difference as young children exposed to sign language show some inconsistency in the use of the space (16.7%), while the later signers even with longer exposure to sign (more than 9 years) do not use classifiers (35.7%).
 
                The results indicate that differences in linguistic input period reverberate in language development. Both in production and comprehension, a significant difference between the group of children with early and late acquisition was observed. The data show that children with late acquisition do not seem to acquire more sophisticated elements of language (such as the establishment of referents in discourse, the use of classifiers and the production of more complex sentences, like subordinate clauses), while children with early acquisition acquire them. Thus, the data provide evidence for the existence of a critical period for language acquisition. In the case of late acquisition, the language exposure time is not enough to catch up on the development in language.

               
              
                3.4 Anater (2009)
 
                The objective of Anater’s thesis (2009) was to study the role of non-manual markers in the acquisition of Brazilian Sign Language (Libras) in a Deaf boy with Deaf parents – Leo. The non-manual expressions have two basic functions in sign languages, which are: to mark syntactic constructions and to make a distinction between lexical items (Quadros and Karnopp 2004), in addition to presenting the role of marking emotion, gestures, and prosody and morphological constructions. They must appear in syntactic constructions of topical and focus types, in interrogative Yes-No-sentences or WH-questions. Upon verifying the occurrences of the statements by the child in the data analyzed, Anater (2009) found that he uses the non-manual markers with a grammatical function. However, although he applies them in the appropriate manner in some constructions, in others he uses them incorrectly. It was also possible to identify situations of variation and uncertainty about the non-manuals to be used. The non-manual manifestations identified include intonational markers as one of the principal elements acquired, which can be observed in the behavior of the eyebrows (eyebrows raising), which normally appears associated with a manual sign in topic constructions, and eye gaze. Anater (2009) annotated her data with the complex transcription system – ELAN- EUDICO Linguistic Annotator2 – used by most Brazilian sign language researchers, as it is currently the most suitable annotation tool for studies of sign languages.

               
              
                3.5 Silva (2010)
 
                The purpose of Silva’s study (2010) was to investigate the aspectual category in the acquisition of Brazilian Sign Language (Libras) analyzing data from a Deaf child named ANA, who is the daughter of Deaf parents and who acquired Libras as her first language. In the specific study about the grammatical element analyzed in this text, there is a presentation of difference between time and aspect, and Silva (2010) uses Comrie (1976) and Finau (2004a) to conceptualize this. In relation to these authors’ perspectives, Silva presents the conceptualization, description and exemplification of the grammatical and lexical aspects in Portuguese and Libras. She then presents various hypotheses that help explain the acquisition of the aspectual category, given that she links her study to the Hypothesis of the Primacy of Aspect. Her analysis revealed that the child predominantly produces a lexical aspect, a phenomenon that is analogous to a hearing child acquiring aspect in spoken language. She also found some productions of imperfective aspect in the inflections of verbs, given that these inflections occur via alterations of the movement parameter, as indicated by Finau (2004) about grammatical aspect in sign language.

              
             
            
              4 Current studies
 
              Little by little other studies started to research different aspects of first language acquisition. For example, we conducted some work related to Deaf children of hearing parents (Quadros, 2009); studies with Deaf children with cochlear implant (Quadros, Cruz and Pizzio, 2012); and, bimodal bilingual acquisition including hearing children of Deaf parents (Lillo-Martin, Quadros, Chen Pichler and Zoe, in press; Quadros, Lillo-Martin and Chen Pichler, 2013; 2014; Quadros, Cruz and Pizzio, 2012). These studies show the acquisition of Libras as a first language in different contexts and in a bilingual bimodal way. In the next section, some studies are presented.
 
              
                4.1 Brazilian Sign Language acquisition in bilingual bimodal children
 
                The studies presented in this section are part of a binational study of language acquisition by bimodal bilinguals, or language users with access to two languages in different modalities: spoken and signed. Participants in these studies are children from Brazil and the USA who are simultaneously acquiring Brazilian Portuguese (BP) and Libras, and English (E) and ASL, respectively.3
 
                All participants ranged in age from 1 to 4;0 in longitudinal studies and from 4;0–8;0 in experimental studies. In the longitudinal studies, there are two groups: one of hearing children with Deaf parents and the other one with Deaf children with cochlear implant with Deaf parents. In the experimental studies, they are subdivided into three groups. The first includes hearing children of Deaf, signing parents (hereafter referred to as kodas), the second includes Deaf children of Deaf parents with cochlear implants (hereafter designated as CIDs), and the third group, unique to the Brazilian participants, includes Deaf children with a cochlear implant from hearing families (designated as CIHs). The CIH children have limited exposure to sign language through academic instruction. The goal of testing these three groups focuses on similarities and differences in performance by kodas and both groups of CI-users. Below, we summarize some studies developed with bilingual and bimodal children.
 
                
                  4.1.1 Code-blending and code-switching studies
 
                  Lillo-Martin et al. (2010, 2012) present research with hearing children from Deaf parents, acquiring Brazilian Sign Language (Libras) and Portuguese, and American Sign Language (ASL) and English with the goal of finding what this kind of bilingualism has to say about bilingual development. The data analyzed in this study is part of the database of spontaneous interactions collected longitudinally, with alternating contexts of sign and spoken language. One of the most striking features of bimodal bilingualism is the possibility for code-blending, that is, naturally producing both sign and speech simultaneously. Both adults and children use code-blending, which like the code-switching employed by unimodal bilinguals is rule-governed. The analysis focuses on the implications of the code-blending phenomenon for the understanding of the architecture of the human language faculty, and on how our proposed model explains both the existence of code-blending and the form of some of the children’s apparent non-target utterances due to cross-language influence.
 
                  Lillo-Martin, Quadros, Chen Pichler and Fieldsteel (2014) observed that there is considerable variability among hearing children of Deaf parents in relation to the balance of the languages that they are acquiring. Their Deaf parents vary considerably in access to the spoken language: some of them can speak the spoken language, others can only read, some can follow speech partially. Also, since sign and spoken languages use different articulators, these people may produce both languages simultaneously, using code-blending (Emmorey et al. 2008), a phenomenon with sociolinguistic uses that is analogous to code-switching, but is also a way to communicate without suppressing one language. It differs from code-switching, because both languages are produced at the same time. These children are termed bimodal bilinguals, because they have two languages in two different modalities (sign and speech).
 
                  Bimodal bilingual children have an even more complex situation to negotiate. Besides code-switching, the bimodal bilinguals engage in code-blending. Considering this specificity, they can use grammatical knowledge and lexical items from both languages, separately or combined, observing language constraints (Lillo-Martin et al. 2014:13; Lillo-Martin et al. 2010; 2012). The authors also observed that sociolinguistic factors may influence the options used by these children. They may use the bimodal mode or they may avoid it depending on who they are conversing with. Also, there is a strong influence of the spoken language in their choices, since this becomes their primary language; nevertheless they still distinguish between speech and sign contexts. When these children grow up, we may see effects of this specific language development. The authors consider the assumption that bilingual children develop sensitivity to the language choice of their interlocutors at an early age, which are reflected in differential proportions of use of each language. Factors such as discourse context and relative language dominance in the community may also mediate the degree of language differentiation in preschool age children.
 
                  This study analyzes longitudinal spontaneous production data from four bimodal bilingual children (two Americans and two Brazilians). Our results show that even at the earliest observations, the children produced more signed utterances with their Deaf interlocutors and more speech with their hearing interlocutors. All four children used bimodal production in sign and speech sections, potentially because they find suppression of the dominant language more difficult. The results reported here indicate that these preschool bimodal bilingual children are sensitive to the language status of their interlocutors, while showing a considerable influence from the dominant community language. Chen Pichler, Lee and Lillo-Martin (2014) also stressed the variability in the language development of bimodal bilingual ASL-English using children. The authors conclude that the maintenance of sign language is supported by Deaf families who take time to encourage their children to sign with Deaf people in different contexts, as the wider society does not value sign language. Schools and the surrounding English environment push these children to use English much more than their heritage language. This could lead to a kind of syntactic attrition (loss of aspects of a native language). As mentioned by Lillo-Martin et al. (2014), it is possible that the attitude of the children’s input signers and speakers plays a role in their language choice, as suggested by Döpke (1992) and Lanza (1997) for unimodal bilinguals, and by van den Bogaerde and Baker (2009) for NGT-Dutch bimodal bilinguals and Kanto et al. (2013) for FinSL-Finnish bimodal bilinguals. This is similar to other heritage language contexts in Brazil and in the USA (Kondo-Brown, 2006; Peyton, Ranard and McGinnis, 2001). The sign language seems to become a weaker language, as bimodal bilinguals may privilege the spoken language, even with Deaf interlocutors.

                 
                
                  4.1.2 Pseudowords and pseudosigns tests
 
                  Quadros, Cruz and Pizzio (2012) compared the performance in phonological memory tasks of bimodal bilingual hearing children (Kodas) and Deaf children with cochlear implant (CIDs and CIHs), with different contexts of access to Brazilian Sign Language (Libras). The pseudoword tests focus on non-real words/signs that follow permissible phonotactic parameters in Brazilian Portuguese and Libras, respectively. They used two tests: Portuguese Pseudowords (Santos and Bueno, 2003) and Libras Pseudosigns (developed by researchers from the Development Bimodal Bilingual Project). Moreover, they included two control groups, one of Deaf children growing up with Libras with Deaf parents, and the other of hearing adult Kodas, bimodal bilinguals, with Deaf parents.
 
                  In the analysis of the results, initially, with regard to the performance among the groups tested, it was found that the bimodal bilingual children had higher scores in both tests. However, when they analyzed the performance of the Deaf child with cochlear implant with Deaf parents and full access to sign language, compared to the other children with cochlear implant with restricted access to Libras, they found that this child had a similar performance to the Koda children. The cochlear-implanted children with restricted access to Libras, therefore with more access to Portuguese, had lower scores in both tests, including the worst score for the Portuguese test, as it is shown in Figures 7 and 8. The results show that children with cochlear implant can have benefits when they have access to Libras, having similar performances to hearing bimodal bilingual children.
 
                  
                    [image: ]
                      Figure 7: Results of Libras Pseudosign Test. Adapted from Quadros, Cruz and Pizzio (2012:200).
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                      Figure 8: Results of Portuguese Pseudowords Test. Adapted from Quadros, Cruz and Pizzio (2012: 197–199).

                  
                 
                
                  4.1.3 Phonological production
 
                  Cruz, Kozak, Pizzio, Quadros and Pichler (2014) demonstrate that koda acquisition of phonology in two languages and modalities is comparable to that of monolinguals. They conclude that access to two languages, one in sign and one in speech, does not obstruct phonological acquisition in either. The CIDs displayed closely similar or equivalent performance to koda children on all phonological tests, and displayed superior performance compared to the CIHs, especially in the spoken language tests. They propose that the restricted access of these CIHs to sign language, as well as their late age of implantation, contributed to their lower performances compared to other groups. Sign language exposure from birth seems to be an advantage for Deaf children with early implantation, who are already acquiring sign language when their exposure to spoken language begins. In these cases there is no linguistic deprivation, even in the first months of life, and sign language can help them to access information in the spoken language.
 
                  In the sign language phonology tests, the CIH performance was a bit of a surprise. It is interesting to observe that these children, who acquired sign language later than their CID counterparts due to restricted exposure to sign, nevertheless seem to favor the visual channel for language. Their performance on sign tests in comparison to the other groups was superior to that on the speech tests. In the Libras phonological production test, in contrast to the BP test, they were able to produce previously unfamiliar signs upon seeing them demonstrated by the experimenter. These results are presented in Figures 9 to 12.
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                      Figure 9: Results of Portuguese phonological production test of Kodas. From Cruz et al. (2014:109); reprinted with permission.
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                      Figure 10: Results of Portuguese phonological production test of CI children. From Cruz et al. (2014:110); reprinted with permission.
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                      Figure 11: Results of Libras phonological production test of Kodas. From Cruz et al. (2014:112); reprinted with permission.
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                      Figure 12: Results of Libras phonological production test of CI children. From Cruz et al. (2014:113); reprinted with permission.

                   
                  The present study contributes to the investigation of language development by bimodal bilingual children, both with early access and restricted access to sign language. Their results show that not only is bimodal bilingual acquisition for children with CIs possible, but that early access to sign language presents an advantage to implanted children for the acquisition of spoken language.

                 
                
                  4.1.4 Phonemic discrimination tests
 
                  Cruz, Pizzio and Quadros (2014) investigated the ability of phonemic discrimination in Brazilian Portuguese (BP) and in Brazilian Sign Language (Libras) in bimodal bilingual children and hearing adults (Kodas), and in Deaf children users of cochlear implants (CI) born to Deaf parents (CIDs) and to hearing parents (CIHs), with restricted and unrestricted access to Libras, respectively.
 
                  For assessment of BP phonemic discrimination we used the Teste de Figuras para Discriminação Fonêmica (TFDF), proposed by Santos-Carvalho (2007), and for assessment of Libras phonemic discrimination we prepared a test with the same structure as TFDF. The results revealed that the ability of phonemic discrimination in BP and Libras is occurring as expected for bimodal bilingual children. In relation to Deaf children who are users of CI, the performance of the Deaf child with unrestricted access to Libras (CID) was far superior to the other Deaf children with restricted access to Libras (CIH), and equal to the bimodal bilingual adults in the Libras test, as is presented in Figures 13 to 17. The bimodal bilingual acquisition (BP – Libras) for bimodal bilingual children and hearing adults, and Deaf children who are users of CI with full access to Libras, does not prevent the development of phonemic discrimination ability in Libras or in BP.
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                      Figure 13: All participants Libras production.
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                      Figure 14: CI children’s Libras production. From Cruz, Pizzio and Quadros (2014: 421–422); reprinted with permission.
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                      Figures 15 and 16: Koda children’s and Coda adults’ Portuguese discrimination task. From Cruz, Pizzio and Quadros (2014: 417); reprinted with permission.
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                      Figure 17: CI users’ Portuguese discrimination task. From Cruz, Pizzio and Quadros (2014: 418); reprinted with permission.

                   
                  In general, Cruz, Pizzio and Quadros (2014) have found evidence for bilingualism effects at a very young age – children in the early two-year-old age group use a range of structures from both their languages, but they also show evidence of cross-language influence, especially their sign language influencing their speech. At later ages, the influence is reversed – their spoken language influences their signs. The strength of this switch seems to be one indication of the dominance of spoken language for the children, showing that (a) exposure to a sign language early in life does not negatively affect the development of spoken language; and (b) parents might wish to emphasize opportunities for their children to maintain their use of the sign language, in order to preserve and develop their skills.

                
              
             
            
              5 Overview of studies and the future of sign language acquisition studies in Brazil
 
              Sign language acquisition studies in Brazil follow the same phases mentioned by Lillo-Martin (2008:239–240): the first one, exploring parallels between sign language acquisition and spoken language acquisition; the second, explaining the differences between sign and spoken language acquisition; the third, using sign language acquisition data to inform us about sign language grammar; the fourth, using sign language acquisition data to inform us about theories of language acquisition; and the fifth, using sign language acquisition data to tell us about the nature of language. These phases do not necessarily come one after other, since they may co-occur. The future, however, is more and more concerned with finding out about the specificities of sign language acquisition. The presence of more researchers, especially Deaf researchers, brings new possibilities with respect to findings related to modality effects. Moreover, technology is playing a very important role, since more and more of our work is using new tools to explore what happens in a signed discourse, for instance. The future promises interesting findings when we bring together technology tools and Deaf researchers as partners in the analysis of language acquisition development.
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            2
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            Abstract
 
            Studies of spoken language users’ phonological awareness have shown that the ability to detect and manipulate sound units favors the learning of an alphabet code for reading and writing. Studies of deaf people’s phonological awareness initially concentrated on spoken language, but more recently have included sign language. In this chapter, we present two studies on deaf signers’ phonological awareness of Brazilian Sign Language (Libras). The first study is a pioneering proposal for a new phonological awareness test (‘PAT-Libras’) focusing on the handshape parameter (HS). The applicability and efficiency of the test are analyzed, as is the performance of the deaf children who took part in the experiment, who all started acquiring Libras before the age of 4 (Cruz, 2008). In the second study, a new version of PAT-Libras is presented, with three parameters: HS, location/place of articulation, and movement. We used the test with deaf children and adolescents who started acquiring Libras at different ages. These studies contribute to research on both early and late sign language acquisition, phonological awareness, test elaboration in sign languages, and innovations that relate signers’ phonological awareness to the learning of alphabetic-code reading and writing.
 
          
 
          
            Resumo
 
            Esse capítulo aborda recentes estudos sobre consciência fonológica em diferentes línguas de sinais, e apresenta dois estudos brasileiros sobre a consciência fonológica na Língua de Sinais Brasileira (Libras). Os estudos brasileiros propõem testes para investigar a aquisição da Libras como primeira língua. O primeiro estudo foca em crianças com aquisição precoce e o segundo investiga crianças e adolescentes com aquisição da Libras precoce e tardia. Descrevemos os testes usados e apresentamos as análises e os resultados que revelam que a consciência fonológica na língua de sinais pode ter um impacto importante no desenvolvimento linguístico de crianças surdas, tanto na aquisição de uma língua de sinais como primeira língua como no processo de ensino-aprendizagem de uma segunda língua escrita.
 
            
              1 Introduction
 
              Studies on phonological awareness in sign language with deaf users of sign language are relatively recent and have been conducted to investigate several research questions. The main ones are: Is the development of phonological awareness in sign language somehow related to successful acquisition of reading skills by deaf people who learn to read in an alphabetic code? Does carrying out activities that promote phonological awareness in sign language contribute to language development and/or to the process of learning to read in alphabetic code? Does acquiring sign language in different life periods have implications for the development of phonological awareness in sign language? Can the neural representations of this skill be similar even when the languages operate in different modalities?
 
              Within this context, the present chapter discusses phonological awareness in sign languages, focusing on the relationship between metalinguistic awareness
 
              in sign language and the linguistic development of a signed first language as well as the teaching-learning process of a second written language by deaf children. The chapter begins with a review of studies that analyze the relationship between phonological awareness in an oral language and reading performance in that language by deaf individuals, followed by a brief review of studies that investigate the development of phonological awareness in American Sign Language (ASL), British Sign Language (BSL) and Swedish Sign Language (SSL), some of them also analyzing reading performance in an oral language by deaf individuals. After that, two studies focusing on phonological awareness in Brazilian Sign Language (Libras) are discussed. The first study (Cruz 2008) involved a phonological awareness test of the handshape parameter in Libras, which was designed and applied to deaf children with early first language acquisition (up to 4 years old). The second study (Cruz 2016) investigated the effects of early and late language acquisition on phonological awareness in Libras in deaf children and teenagers through a test measuring awareness levels in all three main parameters (handshape, location and movement). The chapter ends with a discussion that highlights the relevance of these studies for future research on phonological awareness in sign languages and emphasizes that expanding research in phonological awareness should deepen our knowledge of the development of written literacy among deaf children.

             
            
              2 Sign Language Phonological Awareness
 
              Studies about phonological awareness have been conducted in several countries, most of them with hearing speakers, since this skill plays an important role in literacy development in alphabetic systems (Maluf and Barrera 1997; Freitas 2004; Pestun 2005; Lamprecht and Costa 2006; Cardoso-Martins 2008). Phonological awareness involves the recognition by the individual that words are formed by different sounds that can be manipulated, encompassing not only a reflection ability (to observe and compare), but also the operation of phonemes, syllables, rhymes, and alliteration (to count, to segment, to unite, to add, to suppress, to substitute, and to transpose (Moojen et al. 2003: 11).1
 
              Results from studies on phonological awareness have been the focus of increased attention in the past two decades due to the strong correlation between levels of phonological awareness and successful acquisition of reading skills by pre-school children (Lamprecht and Costa 2006). According to Cardoso-Martins (2008), the higher one performs in the tests that evaluate phonological awareness, the better one’s reading and writing skills will be, regardless of variables such as intelligence and socio-economic level. Moreover, there is evidence showing that phonological awareness activities and explanations concerning the alphabet principles promote positive effects in literacy development (Kosminsky and Kosminsky 1995; Rigatti-Scherer 2008; Santos and Maluf 2010). In addition, they are also thought to contribute to successful reading comprehension in the long run (Kjeldsen et al. 2014).
 
              Phonological awareness in oral languages became a topic of high interest for Brazilian researchers in the 1980s. Studies first investigated reading development, and subsequently the acquisition of writing as well (Costa 2003). An in-depth review of the research analyzing the relationship between the development of metalinguistic skills and acquisition of literacy between 1987 and 2005 showed that studies about phonological awareness were highly dominant compared to studies about other metalinguistic skills. It also revealed that there was an increase in research on phonological awareness including, in later years, the emergence of research on the role of interventions in this area (Maluf, Zanella, and Pagnez 2006).
 
              The strong correlation between phonological awareness and the acquisition of literacy skills verified in hearing people has led to a great interest in investigating whether the same correlation is also found among deaf people. Within this context, some studies have found that the development and use of phonological knowledge in oral language also contributes to the achievement of higher reading skills in the case of deaf individuals (Wang et al. 2008), but there is no evidence showing whether phonological knowledge in an oral language clearly facilitates reading development in the case of deaf individuals.
 
              Figueroa and Lisse (2005) reviewed several studies focusing on the roles of phonological processing and use of sign language in deaf people’s literacy development and found no strong evidence supporting the need of phonological processing for the achievement of reading proficiency. However, they did find a significant positive correlation between sign language performance and reading and writing performance. Thus, there is a chance that linguistic skills acquired through sign language acquisition can be of use in the development of reading and writing skills. Likewise, a meta-analysis conducted by Mayberry, Giudice, and Lieberman (2010) showed that phonological codification and awareness skills in deaf people with severe to profound hearing loss were low to moderate predictors of reading success. The authors concluded that linguistic skills, when compared to other factors, showed conspicuous influence in the development of literacy, resembling what has been found among hearing people.
 
              Crume (2013) presents several studies on the relationship between phonological awareness in an oral language among deaf people and reading proficiency levels in that language. The findings reported by the author diverge on whether or not phonological awareness of oral language is considered necessary for deaf people to achieve reading proficiency. There is evidence for three diverging hypotheses, namely, that phonological awareness is necessary, that it is necessary only for some people, or that it is not necessary. One possible explanation for such contradictory findings is that deaf children may become successful readers through the use of different strategies. That is, according to the author, it is reasonable to assume that some children employ oral language-based phonological awareness to develop reading skills, while others may use sign language-based phonological awareness in the development of reading skills.
 
              Researchers are still trying to understand how deaf children with low or no level of phonological awareness in an oral language become proficient readers in an alphabetic system. In such cases, it is suggested that the development of reading proficiency may be related to the development of sign language proficiency, and a potential correlation with phonological awareness in the sign language has been investigated.
 
              McQuarrie and Abott (2013), for example, conducted a study on phonological awareness in American Sign Language (ASL) and investigated the relationship between written word recognition and reading comprehension in English. According to the authors, the development of a substantial internal structure based on visual (more than auditory) patterns by deaf bilingual learners could work as a “scaffolding” to access text-based literacy. Fifty bilingual deaf students participated in the study, with ages varying from 7 to 18 years old. They all had severe to profound hearing loss and had started to learn ASL before the age of 6, using it as their primary language at school. The participants had their nonverbal IQ assessed, and were measured in ASL proficiency (according to a classification of comprehension and production performances conducted by a specialized deaf person), reading comprehension, reading vocabulary/word recognition, and phonological awareness in ASL. The phonological awareness in ASL was assessed with a phonological similarity judgement task (ASL-PA) in which participants were asked to recognize similarities among signs that shared one, two, or three parameters, namely handshape (HS), location (L), and movement (M), in a set of 76 test items. The data showed that deaf children did not have difficulty in recognizing phonological similarity, although the similarity judgement based on the perception of the M parameter was shown to be more difficult than the judgement of the HS and the L parameters. Significant positive correlations were found between phonological awareness in the first language (L1) and reading skills (word recognition and reading comprehension) among deaf students, suggesting that students with higher phonological awareness scores also showed higher reading skills. The authors argue that more investigation on phonological awareness in ASL and on the development of reading skills in deaf bilingual children is essential to further explore the relationship between phonological awareness in ASL and reading proficiency in English. Expanding knowledge about the impact of phonological awareness in L1 on reading in a second language (L2) can shed important light on how reading skills are developed by deaf children and adults who acquire their first language through vision, and pedagogical applications can derive from this in the future.
 
              Crume (2013) conducted a study examining teaching beliefs and educational practices related to phonological awareness in sign language in the case of teachers who work with deaf children. The goal of the study was to understand how teachers conceived of and promoted phonological awareness in sign language as a means to develop students’ language and literacy skills. The participants were nine preschool, pre-kindergarten and kindergarten teachers (among whom 6 deaf and 3 hearing) and one deaf ASL specialist from a bilingual ASL/English school for deaf people in the United States. In the school, ASL was emphasized as an L1 and written English as an L2. Two types of materials were used in the study: interview questions and a follow-up response form. The questions were gathered according to two main themes: a) teachers’ philosophical beliefs about ASL/English teaching in a bilingual program, and b) their teaching practices regarding the development of basic ASL structure to promote linguistic and literacy skills. The findings showed that the teachers promoted phonological awareness in sign language as a way to improve linguistic and literacy skills in their students. A variety of approaches was used to promote comprehension about the structure of native signs and awareness about the manual alphabet.
 
              The association between phonological awareness in sign language and word reading in deaf and hard-of-hearing (DHH) children was also investigated by Holmer, Heimann, and Rudner (2016). The authors verified whether Swedish deaf and hard-of-hearing (DHH) children who were more aware of the phonology of Swedish Sign Language (SSL), a language with no orthography, were better at reading words in Swedish. To reach such a goal, a task named Cross-modal Phonological Awareness Test (C-PhAT) was used to assess phonological awareness in both SSL (C-PhAT-SSL) and Swedish (C-PhAT-Swed). In the C-PhAT-Swed, the task was used to determine whether the Swedish labels of the characters rhymed. In the C-PhAT-SSL, the task was used to determine whether or not the labels of the characters shared a handshape according to the Swedish manual system. Two experiments were conducted. In the first one, the validation of the C-PhAT-Swed was accomplished. The participants were 36 hearing children (M= 7.5 years old) who attended grade one in mainstream schools in Sweden and were just beginning to read. The correlation between the C-PhAT-Swed and word reading as well as correlations with cognitive variables (for example, non-verbal intelligence (NVIQ), working memory, motor speed and cognitive speed) were analyzed. Results from the first experiment showed that the children’s performance in C-PhAT-Swed was strongly associated with performance on the phonological processing subtest from NEPSY (Korkman et al. 1998), demonstrating validity of the C-PhAT-Swed. Moreover, performance on the C-PhAT-Swed was significantly associated with the children’s scores on both tests of word reading and lexical decision. However, there was no significant association between the C-PhAT-Swed and cognitive performance. In the second experiment, the participants were 13 DHH children (M = 10.2 years old) who attended Swedish schools for DHH children with a bilingual curriculum. The authors investigated the correlation between the two versions of the C-PhAT and the scores on the tasks that measured word reading and cognitive skills. The results showed that the C-PhAT-SSL correlated significantly with word reading for DHH children, and were taken by the researchers as preliminary evidence that DHH children who are more aware of the phonology of their sign language are better at reading words in the language that is spoken in their environment. However, it is important to observe that measures of spoken language phonological awareness in DHH children may be confounded with individual differences in cognitive skills.
 
              Another variable related to the role of phonological awareness in a sign language and reading in an alphabetic code is the age at which deaf individuals are first exposed to a sign language. In two experiments, Corina, Hager and Welch (2014) studied phonological awareness in ASL in deaf people who were exposed to the language in different life periods, and analyzed the correlation between phonological awareness in ASL and in English. Eighty-seven deaf people, with ages varying from 20 to 50 years old, who had severe to profound hearing loss, took part in the study. They were divided in three groups: natives, early exposure (before the age of 8), and late exposure (after the age of 8 and during the teenage years). In the first experiment, designed to investigate phonological awareness in ASL, participants were shown a video with two forms of pseudo-signs and were asked to isolate and combine the HS, the M and the L parameters and to create a new sign. Results showed that native ASL speakers showed higher precision than non-natives and the scores obtained by the early and the late exposure groups did not differ significantly. The second experiment investigated phonological awareness in ASL and in English with 35 deaf participants, 13 native, 13 early exposure and 9 late exposure, through a rhyme test with 21 test items, which was developed to measure phonological awareness in English. The participants were requested to look at three pictures and select the one that differed from the other two in terms of English sound characteristics. The performance of late exposure participants in the English phonological awareness task was significantly better than that of the natives. Milder hearing loss, the development of spoken English skills, and the need to use oral language with hearing friends and parents could have contributed to the superior performance of the late exposure group and the intermediate performance of the early exposure group, in comparison to scores obtained by the native group. It is interesting to note, however, that a positive correlation between phonological awareness in ASL and in English (rhyming task in English) was only found for the native group, and the native sign language users with superior performance in the ASL test were also the ones who had superior performance in the phonological awareness task in English. The authors concluded that (a) offline measures can be developed to evaluate phonological awareness that occurs naturally in the sign language; (b) the variation of phonological awareness performance in ASL within native users shows that the native acquisition of ASL may facilitate the development of phonological awareness, but it is not a required condition for the development of meta-linguistic skills in ASL; (c) there is a correlation between phonological awareness in ASL and in English within the groups of native sign language users. According to the authors, the findings can help explain why ASL fluency is a good predictor of success in English reading.
 
              The impact of age of first language exposure was also investigated by MacSweeney et al. (2008) in a study about the role of phonological processing in phonological similarity judgment tasks using functional magnetic resonance imaging (fMRI). The participants were 20 deaf adults (22–54 years old) and 24 hearing adults (22–55 years old), right-handed, with normal or corrected vision, who were matched in age and nonverbal IQ. In spoken English, the participants were requested to judge whether the names of matched pairs of pictures rhymed. In British Sign Language (BSL), the deaf participants were requested to judge whether signs that corresponded to matched pairs of pictures shared the same location.2 All participants completed a picture naming pre-test before the scanning session and, if an unexpected label was generated, the desired English word or BSL sign (for deaf participants only) was supplied. The correct naming of the items was verified at the end of the pre-test session. The analysis of the results showed that the frontal parietal network with left lateralization is engaged in similar phonological judgements in English (rhyme) and BSL (location). Considering that these languages operate in different modalities, the data suggest that the neural network that supports the phonological process is, to some degree, supramodal, i.e., transcends the sensory modalities. However, the activation within this network was modulated by the language (BSL/English), the hearing status (deaf/hearing) and the age of BSL acquisition (natives/non-natives), and the influence of language and hearing status suggests an important role of the left inferior frontal lobe gyrus in the oral-based (spoken) phonology processing in deaf people. This is the first time that neuroimaging studies show that L1 age of acquisition has an impact not only on the neural system that supports the first language, but also on the networks that support languages learned later. Therefore, the lack of exposure to a fully accessible language early in life has implications for both L1 and additional languages. In addition, such data highlight the importance of learning any language, signed or spoken, in the first years of life. In that sense, early L1 acquisition is crucial for the processing of L1 language, and apparently provides the basis so that languages learned later can be acquired successfully.
 
              In Brazil, only two studies on phonological awareness in Brazilian Sign Language (Libras) have been conducted to our knowledge. Two main questions are investigated in these studies: (a) how can we assess phonological awareness in deaf children through a test in Libras?, and (b) how does early and late Libras acquisition affect phonological awareness in deaf children and teenagers? These studies are reviewed below.

             
            
              3 Phonological Awareness Test of the handshape parameter (HS) in Libras
 
              Until recently, there were no tests in Brazilian sign language to assess phonological awareness in deaf children. The first study that attempted to fill this gap (CRUZ 2008)3 focused on deaf children (varying in age from 6 to 11 years old), with early first language (Libras) acquisition (0–4 years old), and involved a test designed to investigate phonological awareness of the handshape (HS) parameter in Libras. Data from the participants, who were previously tested on their knowledge and production of the lexical items used in the test, were analyzed according to period of linguistic exposure.4
 
              
                3.1 Participants
 
                Fifteen deaf students and 5 deaf teachers (control group), users of Libras, were selected in a bilingual Libras/Portuguese school to participate in the study. The school, located in Porto Alegre (city located in Rio Grande do Sul state, Brazil), promotes the use of Libras as an L1 and Brazilian Portuguese as an L2 among the students and teachers. The students, who varied in age from 6 to 11 years old, had severe to profound hearing loss, began acquiring Libras between 0–4 years old, and did not have any developmental disabilities. Their parents and/or caretakers, deaf or hearing, filled out a questionnaire to provide information about the children’s general health, deafness diagnosis, use of hearing devices, linguistic development, communication at home, and school admittance and performance.

               
              
                3.2 Description and application of the Phonological Awareness Test of the Handshape Parameter in Libras (PAT(HS)-Libras)
 
                The test of phonological awareness of the handshape parameter in Libras (PAT(HS)-Libras) contained 2 tasks. In the first task, participants were asked to judge phonological characteristics of the HS of different signs after seeing images. In the second task, they were asked to evoke and produce signs with a certain HS.
 
                In the first PAT(HS)-Libras task, there were 30 items (4 practice items and 26 test items). The test-items were grouped in 4 categories based on the need for one or both hands to produce the signs in Libras, namely: signs produced with one hand and one handshape (1H1HS); signs produced with two hands and one handshape (2H1HS) (there was symmetry in most signs and a dominance condition in some of them); signs produced with two hands and two handshapes (2H2HS) (there was a dominance condition in all signs); signs produced with one hand and two handshapes (1H2HS) (signs produced with one hand and two sequential handshapes). The number of test items in each group was, respectively: 10, 10, 3 and 3, with one practice item per group. The items were shown to the participants on flashcards containing 4 images: one in the top center and the other 3 aligned right underneath the first. The images allowed participants to evoke the lexical items/signs in Libras, and to judge the phonological characteristics of the HS parameter. The lexical items constituting each practice item and each test item are produced with the same number of hands and handshapes (one or two). Figure 1 shows a sample of a picture in the first task in the PAT(HS)-Libras.
 
                
                  [image: ]
                    Figure 1: Test-item: Signs produced with two hands with the same HS.

                 
                The participants were asked to view each practice item and each test item, evoke the matching target sign from the available options, identify the phonological characteristics of the HS parameter of each sign, and select (from the available options of answers/images) the one sharing the same HS as the target. In categories with signs composed of more than one HS (2H2HS and 1H2HS), the participants had to analyze the phonological characteristics of the HS parameter for both hands.
 
                In the test item shown in Figure 1, the signs COMPUTER and SOCKS share the same HS [ 
                  [image: ]]. The HS of the signs for PRESENT and SHIP are [ 
                  [image: ]] and [ 
                  [image: ]], as can be seen in the SignWriting® system.
 
                
                  [image: ]
                    Figure 2: Signs COMPUTER, SOCKS, PRESENT and SHIP in Libras.

                 
                It was fundamental that participants could recognize the 120 images of the PAT(HS)-Libras and evoke the same phonological characteristics to evaluate the phonological awareness in the HS parameter. Thus, before the application of the first PAT(HS)-Libras task, they were requested to produce the signs that corresponded to the 120 images which compose the PAT(HS)-Libras.5 Participants were provided and/or taught the matching sign for an image when they did not know it and were then re-tested. The picture-naming of the 120 images in Libras was a prerequisite for the PAT(HS)-Libras.
 
                In the second task, 4 images with different handshapes were introduced separately. After each image was displayed, participants were requested to produce the Libras signs with the HS they had just been shown. The HS used during practice and task demonstration was [ 
                  [image: ]] and the HS used during the actual assessment were [ 
                  [image: ]], [ 
                  [image: ]], [ 
                  [image: ]] and [ 
                  [image: ]].
 
                Each participant was assessed individually by the researcher and the test application was recorded in video.

               
              
                3.3 Data analysis and results
 
                The analysis showed that the PAT(HS)-Libras was a successful tool for assessing phonological awareness in the HS parameter. Additionally, children reported finding the test fun and entertaining.
 
                Adults performed better than children. Four out of five scored 100% and one scored 87% in the PAT(HS)-Libras. Children’s performances on knowledge and production of lexical items and on both the PAT(HS)-Libras’ tasks were analyzed according to three periods of exposure to Libras: <4.6 (under 4 years and 6 months old); 4.6 to 6.6 (between 4 years and 6 months and 6 years and 6 months old; and >6.6 (above 6 years and 6 months old).
 
                Results on lexical knowledge and production showed that 15 children produced the 120 signs matching the images. Children with longer linguistic exposure had a superior performance on vocabulary and phonological awareness. In Figure 3 it is possible to see the differences found in the comparison of the distinct periods of linguistic exposure and the type of production accomplished by the participants following the item display viewing. As linguistic exposure increases, there is a tendency towards more production of expected signs (e.g., production of the sign FISH after seeing the image displaying a fish), and less production of non-expected signs (e.g., production of the sign NIGHT when seeing the image displaying a moon), phonological modifications in one or more parameters (HS, L, M and/or hand orientation), comments, classifiers, mimes and non-production of signs after image display.
 
                The analysis also showed variation in phonological awareness performance within the same linguistic exposure period. Figure 4 shows participants’ average performance for each linguistic exposure period. An increase in exposure period led to an increase in phonological awareness in Libras in the HS parameter, and children within the same linguistic exposure group had similar performance, except for one participant in group >6.6, who performed poorly. The percentage scores of all participants in group >6.6 and the performance of only those who performed similarly can be seen in the Figure 4.
 
                The second task showed an increase in sign production that correlated to an increase in linguistic exposure periods. The average sign production scores for each period were <4.6 = 6 signs; 4.6 to 6.6 =13.1 signs; >6.6 = 22.4 signs.
 
                The increase in phonological awareness in each category (first task) and in the number of signs evoked (second task) suggest that participants improved in vocabulary and phonological awareness in Libras. These improvements in linguistic skills, which were expected for deaf children with no developmental disabilities, indicate that the PAT(HS)-Libras was developed and used successfully. Moreover, the study also demonstrated that the improvement in hearing children’s performance in phonological awareness in their L1 is replicated in deaf children, showing that phonological awareness does not depend upon language modality (auditory-oral or visual-spatial). These results demonstrate that deaf children and hearing children develop phonological awareness equally as a skill to understand that lexical items are formed by different sublexical units and that such units can be analyzed, compared, and manipulated.
 
                
                  [image: ]
                    Figure 3: Production of the test’s lexical items according to the linguistic exposure period. Legend: ES: Expected sign NES: Non-expected sign MES: Modified expected sign C/CL/M: Comment/classifier/mime NS: No sign

                 
                
                  [image: ]
                    Figure 4: Children’s performance by sign group in the PAT(HS)-Libras according to linguistic exposure period.

                
              
             
            
              4 Phonological awareness in Libras in deaf children and teenagers with early and late L1 (Libras) acquisition
 
              The second study on phonological awareness in Libras (Cruz 2016)6, 7 investigated phonological awareness levels in Libras in deaf bilingual children and teenagers ranging in age from 9 to 14 years old that acquired their L1 (Libras) in different life periods (between 0–4 years old and after 4 years old), and in deaf bilingual adults that acquired language by the age zero until four. The study aimed to investigate (1) how early and late (before or after the age of 4) language acquisition in Libras in deaf children and teenagers (from 9 to 14 years old) affect phonological awareness in the HS, the L and the M parameters; (2) if the age of acquisition (AoA) of Libras and chronological age have an impact on phonological awareness of the parameters HS, L and M in participants with early and late AoA and chronological age from 9–11 and 12–14 years old; (3) if phonological awareness in the HS, the L and the M parameters improves with increasing linguistic exposure; (4) if there are differences in phonological awareness of the HS, L and M parameters in deaf teenagers (Libras AoA up to 4 years old and 10–12 years of linguistic experience) and in deaf adults (Libras AoA up to 4 years old and over 15 years of linguistic experience); (5) if there is a correlation between the complexity of the HS, the L and the M parameters in the Phonological Awareness Test in Libras based on deaf children’s and teenagers’ performance; and (6) if the level of phonological similarity between the target and the correct answer in the assessment of each parameter favors the performance of deaf children and teenagers.
 
              To conduct this study (Cruz 2016), a new version of the phonological awareness test in Libras was developed. In the PAT-Libras, which will be described below, the three main parameters or sublexical units that compose the signs (HS, L and M) are judged by the participants. In the present chapter, we will only review the results of the first research questions investigated, for word-limit reasons. The analysis of the impact of early and late beginning of Libras acquisition (before or after the age of 4) on deaf children’s and teenagers’ (ranging in age from 9 to 14 years old) phonological awareness in the HS, the L and the M parameters is presented below.
 
              
                4.1 Participants
 
                Thirty-four deaf children and teenagers between 9–14 years old (19 girls) with early L1 acquisition (Libras) up to 4 years old (early), and post-4 years old (late) acquisition took the PAT-Libras test. Participants had severe to profound levels of hearing loss in both ears, and none of the participants were identified as having any developmental disabilities.
 
                The selection of the participants and group classification (early or late L1 acquisition), considered the information provided by parents and/or caretakers about the general health of the mother and the child during pregnancy, the general development of the child, language acquisition process and the context(s) in which the acquisition took place, schooling process, and use and effects of hearing aids, among others. Participants who did not achieve 100% of accuracy in the knowledge assessment and lexical production (test carried out before the PAT-Libras) were excluded from the analysis, as well as those who had 50% or more than 50% incorrect answers in one or more of the HS, L and M parameters.

               
              
                4.2 Phonological Awareness Test in Libras (PAT-Libras)
 
                The PAT-Libras is a test with pictures that requires participants to evoke the signs that will later be judged phonologically. Thus, it was considered necessary to assess participants’ knowledge and production of the 106 lexical items used in the PAT-Libras to ensure that participants would recognize all the pictures and be able to evoke the signs with the same phonological characteristics during the actual test. The criteria used to select the lexical items that composed the test were the same used in the previous study (PAT(HS)-Libras). The 106 pictures used in the PAT-Libras were first displayed one at a time on a computer (netbook) screen, and participants were required to produce the matching sign in Libras.8 After the evaluation of knowledge and production of the lexical items, participants were shown a 3’14” long video in which a deaf teacher gave instructions and examples in Libras about how the task was to be carried out.
 
                The PAT-Libras was developed in E-Prime and presented to participants on a computer screen. It consisted of 45 items presented in three stages, testing phonological awareness in the HS parameter (3 practice items and 15 test items), the L parameter (3 practice items and 12 test items) and the M parameter (3 practice items and 9 test items).9 The presentation order of test items was randomized in all stages.
 
                Each test item consisted of 4 pictures that enabled the participants to evoke 4 signs in Libras. The target image was displayed at the top center of the screen and three pictures of answering options appeared below it. Participants were required to produce the matching signs for all pictures, identifying the phonological characteristics of each sign according to the parameter assessed (HS, L or M), and selecting the response option picture that shared the same Libras phonological characteristics as the target. They answered by clicking on one of three computer keys representing each response option and were given unlimited time to do so. The following figure shows the test item for the L parameter, in which the signs for BALL and PRESENT share the same location (neutral space), while the signs for PANTS and COCONUT are performed near the waist and the side of the face, as shown in SignWriting system.
 
                
                  [image: ]
                    Figure 5: Practice item: assessment of the L parameter.
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                    Figure 6: Signs BALL, PRESENT, PANTS and COCONUT in Libras.

                 
                The target and the correct answer always shared the same or more than one phonological characteristic(s) in the parameter being assessed (same HS, for instance). The target also shared with one of the incorrect answers phonological characteristics in one of the parameters that were not being assessed (for instance, during the HS parameter phonological awareness assessment, the target and the incorrect answer share the same L), or sometimes in more than one parameter that was not being assessed. The incorrect answer did not share any phonological characteristics of the HS, L or M parameters with the target.
 
                Since parameters were assessed separately, but in sequence, we considered the possibility of participants forgetting the parameter being assessed at a given moment during testing. To avoid mistakes and working memory overload, we placed a picture of the Libras sign for HS, L or M next to the computer so that participants could remember the parameter being assessed in each step. Participants were assessed individually by the researcher and test applications were recorded in video.

               
              
                4.3 Data analysis and results
 
                As previously stated, the study aimed to investigate the impact of early and late (before or after the age of 4) beginning of Libras acquisition in deaf children and teenagers (with ages ranging from 9 to 14 years old) on the phonological awareness of the HS, L and M parameters.
 
                Only the results of participants who had accuracy higher than 50% correct answers in each stage of the PAT-Libras were considered in the analysis, which was done separately for each parameter on error percentage and response time (RT). A series of indenpendent sample t-tests was conducted for analysis. Excluded participants included 1 from the first stage (phonological awareness of the HS parameter), 7 from the second stage (L parameter), and 4 from the third stage (M parameter). The RT results are presented in the tables in milliseconds.
 
                The analisys of the error percentage of the 15 HS parameter items considered the data of 33 deaf children and teenagers. Nineteen participants presented early AoA, between 1–4 years old, and 14 presented late AoA, between 5–9 years old. Results showed that the early acquisition group had a smaller error percentage (M = 12.2; SD = 11.8) compared to the late acquisition group (M = 21.4; SD = 15.5), and only a marginal effect was found, t(31) = 1.926, p = .063. Table 1 shows the mean and standard deviation of error percentage for each parameter in the PAT-Libras.
 
                
                  
                    Table 1:Error percentage in the HS, L and M parameters items for AoA.
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                With respect to the error percentage scores of the L parameter items, data from 27 deaf children and teenagers were analyzed. The sample consisted of 16 participants in the early acquisition group (1 to 4 years old) and 11 in the late acquisition group (5 to 9 years old). Results show that the participants from the early acquisition group had a statistically superior performance (M = 10.4; SD = 14.4) in comparison to the ones who were exposed to sign language at a later age (M = 27.2, SD = 17.9), t(25) = –2.704, p = .012.
 
                Data from 30 participants were analyzed for the M parameter items, 18 of which belonged to the early acquisition group and 12 to the late acquisition group. In this analysis, no significant group difference was found in the error percentage between the two groups, p = .262. However, even though there was no statistically significant group difference, there was evidence of a qualitative advantage for the participants from the early acquisition group (M = 20.9; SD = 12.5) in comparison to the late acquisition participants (M = 25.9; SD = 9.8).
 
                It is also important to observe that the mean error percentage in the M parameter items was the highest of the three in the early acquisition group and the second highest in the late acquisition group, hinting that the test items involving the M parameter may be the hardest to judge in the PAT-Libras. Such results confirm the evidence found in the McQuarrie and Abott (2013) study, in which deaf children and teenagers who acquired ASL prior to the age of 6 struggled more to discern the phonological similarity of the M parameter in the phonological awareness task in the ASL (ASL phonological awareness/ASL-PA). In the study, the authors reported that the mean score of the HS and the L parameters were very similar and argued that such a difference may be related to the phonological models in ASL, which consider that the HS and the L parameters have the same function as consonants in spoken languages, presenting thus a higher potential for lexical contrast. The M parameter is compared to the use of vowels in spoken languages, and may have reduced contrastive value (Brentari 2002). This hypothesis is also taken into consideration in the present study. Other hypotheses to consider are that (1) the M parameter cannot be viewed or sustained after the sign is produced (unlike the HS, which is always viewed and sustained, and the L, which can be frequently viewed) and (2) participants could be more tired and less attentive during the last stage of the test, because the stages were not randomized. Table 2 below shows the performance of both groups in RT for each parameter.
 
                
                  
                    Table 2:Participants’ response time when judging items that shared the same HS, L and M for each AoA group (in milliseconds).
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                In the assessment of the items related to the HS parameter in PAT-Libras, we observed that the early acquisition group was significantly faster (M = 7361; SD = 3135) than the late acquisition group in selecting the answers (M = 14105; SD = 6360), t(31) = –4,022, p < .01. However, no statistical difference in RT was found between the early acquisition (M = 9140; SD = 3344) and the late acquisition (M = 12934; SD = 9341) participants in the assessment of phonological awareness of the L parameter, p =.14. Finally, in the assessment of the M parameter items, the RT was lower in the early acquisition group (M = 9958; SD = 3415) compared to the late acquisition group (M =14501; SD = 8961), and a marginal effect t(28) = –1,961, p = .060 was observed.
 
                In sum, the results provide evidence for differences in phonological awareness of the HS, L and M parameters in the early acquisition (1–4 years of age) and late acquisition (5–9 years of age) groups on error percentage and RT.
 
                In addition, the disadvantages found for the acquisition participants corroborate previous evidence on the effects of late sign language acquisition in deaf people (Mayberry and Einchen 1991; Mayberry 1993; Mayberry and Witcher 2005; Boudreault and Mayberry 2006; Quadros and Cruz 2011; Ferjan Ramírez et al. 2014a; Ferjan Ramírez et al. 2014b; Corina et al. 2014). These studies found that groups in which language acquisition began late had inferior performance in several comprehension and production measures compared to native signers and to children who were exposed to a sign language early in life. In the PAT-Libras items that measured awareness of the HS parameter, the late acquisition group had a mean error percentage rate that was almost double the rate of the early acquisition group, and a mean RT rate that was more than double the rate of the latter. Besides, the mean error percentage rate of the L parameter was more than double for the late acquisition group, and the mean error percentage rate of the M parameter and RT in the L and M parameters were higher for the late acquisition group as well.
 
                Thus, the data revealed that the early group performed better (i.e. lower error percentage and faster RT means) in all three stages of the PAT-Libras. Moreover, the error percentage decreased from the first to the second task in the early group (HS → L) and increased in the late group and the RT increased from the first to the second task in the early group and decreased in the late group, which suggest that the late group required less time to perform and committed more errors in the L parameter task. Also, the late group performed lowest in the L parameter. The early group, on the other hand, had its smallest error percentage in the same parameter. Since the early group has more substantial linguistic experience than the late group, this difference may be due to lower phonological consolidation in these subjects.
 
                Late beginning in L1 prevents deaf children from having some opportunities in the language acquisition process, which involve linguistic processing for comprehension and production. Although these children have the same linguistic potential as their deaf or hearing peers who begin to acquire language from birth, they normally do not reach the same level of performance, due to lack of environmental conditions that could enable them to reach their full linguistic potential.

              
             
            
              5 Final conclusions
 
              In this chapter, we addressed studies on phonological awareness in sign languages. A great deal of the research conducted in this area investigates the connection between reading proficiency and phonological awareness in sign language. Recent studies indicate that sign language phonological awareness is connected with written language learning in an alphabetic code in deaf people. This correlation between reading success and sign language phonological awareness excites and challenges researchers. Further exploration on the topic will provide a better understanding of how deaf learners acquire an L2 in an alphabetic code, which can help to improve teaching strategies and methodologies.
 
              The chapter also presented studies investigating the association between sign language phonological awareness and reading development by analyzing the impact of early and late beginning of first language acquisition, as well as studies focusing exclusively on the impact of early or late exposure on phonological awareness in a sign language. These studies report a negative effect of late sign language acquisition on phonological awareness and suggest that this linguistic developmental disadvantage found in the first language can be transferred to the learning process of a second, written language. Discovering evidence of the benefits of early sign language acquisition in deaf children in contrast to the disadvantages of late acquisition can help deaf children’s life quality by advocating for their access to sign language as early as possible.
 
              A topic for further investigation is related to measuring what is an expected (normal) or an altered development level of sign language phonological awareness in deaf children and teenagers. This linguistic measurement could yield important data for teachers and sign language therapists, since it could provide the means for more precise evaluation of linguistic development and for deciding whether interventions in linguistic skills may be needed or not.
 
              Another issue for future research regards the relationship between phonological awareness development in learners of a written sign language (SignWriting system) and reading performance in an alphabetic system. The question remains as to whether the need to separate the signs to observe, compare, and manipulate sublexical segments, which is related to an intense use of sign language phonological awareness capacity, leads written sign language learners to develop higher phonological awareness in sign language. In that sense, could practice of this skill somehow contribute to learning how to read in an alphabetic code, as some studies suggest? Findings from different studies on phonological awareness in sign language indicate that there is a lot to be discovered on the role of this skill for the process of language acquisition and for literacy acquisition in an alphabetic code in deaf people who are users of sign language.
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            Notes

            1
              In the original: A consciência fonológica envolve o reconhecimento pelo indivíduo de que as palavras são formadas por diferentes sons que podem ser manipulados, abrangendo não só a capacidade de reflexão (constatar e comparar), mas também a de operação com fonemas, sílabas, rimas e aliterações (contar, segmentar, unir, adicionar, suprimir, substituir e transpor) (Moojen et al. 2003: 11).

            
            2
              The three main sublexical elements (or parameters) that form signs are handshape, movement, and location. In this task, participants judged whether the two pictures, when expressed in BSL, shared the same location, that is, if both signs were produced at the same place on the body or in signing space.

            
            3
              Study developed by the main author and advised by Professor Regina Ritter Lamprecht, PhD, in the Master’s degree program in Applied Linguistics at Pontifícia Universidade Católica do Rio Grande do Sul (PUCRS), with financial support of CAPES – Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, Graduated personnel improvement division.

            
            4
              Additional Information about the test, data and analyses are available in the chapter “Phonological Awareness Test for deaf Children using Brazilian Sign Language” (Cruz and Lamprecht 2011).

            
            5
              The 120 images consist of vocabulary likely to be known to children, such as words for family members, food, toys, transportation, colors, numbers, animals, furniture and common household items, and which are also easily represented as images. A proportion of the lexical items can be found in spoken tests of Brazilian Portuguese that also use pictures to evoke phonological production (Yavas, Hernandorena, and Lamprecht 1992; Wertzner, 2004) for therapy purposes or studies on phonological acquisition.

            
            6
              Study developed during the PhD in Linguistics carried out by the main author and advised by Professor Ingrid Finger, PhD, at Universidade Federal do Rio Grande do Sul (UFRGS, Brazil).

            
            7
              Study analyzed and approved by the Committee for Ethics in Research (CEP, Comitê de Ética em Pesquisa) in the Universidade Federal do Rio Grande do Sul (UFRGS). ID number of the Certificate of Presentation for Ethical Consideration (CAAE, Certificado de Apresentação para Apreciação Ética) 34093314.4.0000.5347.

            
            8
              When the subject produced non-expected signs, phonological modifications in one or more parameter (HS, L, M and/or hand orientation), comments, classifiers, mimes or did not produce the sign after viewing the image, the corresponding sign was provided. The production of the signs performed in configurations different from the expected were re-tested. As previously mentioned, we analyzed only the data from participants who achieved 100% of correct answers in the evaluation of knowledge and lexical production.

            
            9
              The number of test items was different at each stage, since there were more lexical items that shared the same HS than lexical items that shared the same L or M in the total set of lexical items selected for PAT-Libras. The lexical items composing the total set needed to be easily represented by images, belong in the same vocabulary category, be produced with the same number of hands and have the same formational conditions (dominance or symmetry). Moreover, the frequency control of the lexical items/images (each one could appear one time at each stage) limited the possibilities of elaboration of new test-items.
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            Abstract
 
            This chapter is part of a doctoral dissertation discussion (Gesser, 2006) and aims at describing naturally occurring classroom interactions in a setting where hearing students are learning Brazilian Sign Language (Libras) from a deaf teacher. This study is grounded in ethnographic methods (Agar, 1980; Erickson & Shultz, 1981; Mason, 1997) and follows Interactional Sociolinguistics to analyze language in its social context (Gumperz, 1982, 1986; Schiffrin, 1996). It takes into account the notions of cultural capital (Bourdieu, 1992), graphocentric habitus (Souza, 2001) and tactics/strategies (de Certeau, 1994, 1996) to interpret the classroom data. The analysis reveals that modality-switching and overlapping by hearing students depends on the meanings constructed and identities projected in the face-to-face interaction. Cultural differences between the deaf teacher and some hearing students were identified as having an impact. Although in this context both languages – Libras and Portuguese – are recognized and used by most part of participants, some conflicts were observed during the classroom interaction related to the distinct values attributed to these two languages and their modalities. The findings reveal a need for integration between the fields of Applied Linguistics (especially Language Pedagogy), Deaf Studies and Bilingual Education, as they have valuable contributions to make to each other.
 
          
 
          
            Resumo
 
            Esse artigo tem como objetivo descrever uma interação de sala de aula em um contexto onde o professor surdo e suas alunas ouvintes se encontram para ensinar e aprender a Língua Brasileira de Sinais (Libras) como segunda língua. Com base em ferramentas da Etnografia (Agar 1980; Erickson & Shultz 1981; Mason 1997), e seguindo a perspectiva da Sociolinguística Interacional, que analisa língua(gem) em contextos sociais (Gumperz 1982, 1986; Schiffrin 1996), este estudo leva em consideração as noções de capital cultural (Bourdieu 1992), habitus grafocêntrico (Souza 2001) e tactica/estratégias (de Certeau 1994, 1996) para interpretar os registros gerados em um curso de Libras para iniciantes. A análise revela que a sobreposição e a alternância de modalidades durante a aprendizagem pelos alunos ouvintes depende dos significados construídos e identidades projetadas na interação face-a-face. Contudo, choques culturais entre o professor surdo e algumas alunas ouvintes foram identificados, já que diferenças culturais estavam em jogo. Embora neste contexto investigado ambas as línguas – Libras e Português – são reconhecidas como línguas completas e utilizadas pela maioria dos participantes, é observado a presença de alguns conflitos durante a interação em sala de aula bem como valores distintos atribuídos às línguas e suas respectivas modalidades linguísticas. Por fim, este estudo enfatiza a integração entre os campos da Linguística Aplicada (especialmente, Pedagogia de Línguas), Estudos Surdos e Educação Bilíngue, sugerindo que todas têm contribuições valorosas a fazer uma à outra.
 
            
              1 Introduction
 
              The specialized literature in Applied Linguistics in Brazil has contributed considerably to the understanding of language teaching and learning pedagogy in spoken language settings. Some researchers have observed classroom interactions between teachers and students, pointing out their discursive arrangements, the cultural and identities manifestations, as well as reflecting upon language teacher training, literacy and assessment issues in complex sociolinguistic contexts (Cavalcanti 1999a/b; Signorini & Cavalcanti 2003; Moita Lopes 2006). Overall, the investigations presented in the Brazilian literature have strongly supported settings with spoken languages, but the same cannot be said with regard to signed language teaching. Research on teaching Brazilian Sign Language (Libras) as a second/foreign language, for instance, is still relatively new and somehow “invisible” inside the academy (Felipe 1997/2001; Gesser 1999, 2006, 2011; Leite 2004).
 
              Linguistic policies in Brazil – Law 10.436 in 2002 and the 5626 Decree in 2005, 1 – and deaf community struggles have had a positive impact on Brazilian society, helping to inform and disseminate a new agenda within and outside schools, calling attention to the importance of Libras for Brazilian deaf people’s lives. This, in turn, has impacted on the professionals’ views and actions, rearranging some practices in the schooling process and guaranteeing deaf Brazilian citizens’ linguistic rights. Still, some forms of biased opinions, ignorance, lack of awareness, resistance to deaf people’s claims and needs prevail in the hearing majority society. Consequently, some social changes in Brazil, supported by deaf and some hearing people’s ideals of minimizing limitations in communication, opened room for the need of Libras second language teaching courses. The process of teaching Libras to hearing people is relatively new, and overall, Libras teachers are ill prepared to cope with the complex demands that are inherent in any type of language course. However, many attempts have been made to teach Libras in some institutions in Brazil, and this chapter presents an observation of a face-to-face interaction occurring in a setting where a deaf signing teacher and his hearing students come together to teach and learn Brazilian Sign Language (Libras) as a second language.2
 
              “Learning another language is not only about learning different words for the same things, but learning a new way of thinking about things”, said Flora Lewis, one American journalist, referring probably to the responsibility due to her profession, of communicating facts occurring in different languages and cultures. This view matches in diverse ways with lines of thought in linguistic research (Brown 2000; Larsen-Freeman & Anderson 2011). In addition, learning a new language is an opportunity to cross the limits of our own world, to experience another linguistic identity, to be able to talk about familiar and unfamiliar forms of living and perceiving the world. This is also true for some hearing students in contact with Brazilian Sign Language, as is well put by one of the participants in this study: “When I discovered the sign language world I started to understand not only deaf people’s life, but my own”. Considering the huge importance as well as the direct and indirect impacts Libras courses have for better communication between hearing and deaf people, this chapter aims at describing naturally occurring classroom interaction in order to show how participants co-construct local meanings together in Libras classes. This investigation is grounded in ethnographic methods (Agar 1980; Erickson & Shultz 1981; Mason 1997), and follows the perspective of Interactional Sociolinguistics which analyzes language in social context (Gumperz 1982, 1986; Schiffrin 1996). In addition, this study takes into account the notions of cultural capital (Bourdieu 1992), graphcentric habitus (Souza 2001), and tactics/strategies (de Certeau 1994, 1996) to interpret the data generated in the Libras beginners’ course. Section 2 provides an overview of the investigation design (setting, classes, participants), and I then present three subsequent data interpretation sections based on theoretical and conceptual reflections, subdivided for practical purposes of organising the written text, but interdependent on one another for analytical purposes. In section 3, the participants’ relationships with oral modality will be explored. Following this, the discussion in section 4 focuses on the written modality of the Portuguese language, pointing out the local meanings the deaf teacher and his hearing students have constructed in the course of the interactions. Furthermore, section 5 describes participants’ relationships with the signed modality, i.e., how to characterize their relationship with Libras in the classes. Finally, the chapter presents some final concluding remarks and implications as a way to sum up the whole discussion.

             
            
              2 The design of the investigation
 
              This intercultural interaction between deaf teacher and his hearing students took place at Campinas State University in southern Brazil, in a Libras course developed from 2003 to 2004, and offered by the university to the surrounding community. Many hearing students enrolled in the course, so in the beginning the class had 56 students enrolled, divided into two groups on the same day – one taught on Saturday morning and the other in the afternoon. The participants who attended the Libras beginners’ course differed in terms of gender, age, literacy, profession, learning purposes/motivations, as well as prior contact with and knowledge of Libras and deaf people. Moreover, some of the participants had other foreign/second languages backgrounds. It is important to highlight that among the hearing students’ professions, there were researchers (from the applied linguistic and sociolinguistics fields) and educators/teachers of deaf people (which in turn, might reveal their urgent need to learn Libras to be more able to interact with deaf people when back in their schools). The teacher, on the other hand, had previous experience (formal and informal)3 of teaching Libras to hearing people, besides his personal life, having been raised in a hearing family.
 
              The main goal of the course was to provide students with an opportunity to learn Libras in a formally taught class through contact with a deaf signing teacher. Regarding the practices in the classroom, the dynamics were usually teacher-centered, even though some peer/group activities were carried out. The pedagogical events were structured mainly around vocabulary teaching lists (sometimes implemented through the use of flash cards containing written words in Portuguese, or through the use of pictures, dramatizations, and even oral language use as a tool for translating Libras). When cotextualized, some personal sentences and/or expressions were explored in sign language, but they were restricted to simply structured personal questions: “What´s your name? Where do you live? What´s your sign?”. Signed languages have their own grammatical structure, and even though it is commonly misunderstood by learners (especially before they have had any contact with deaf people´s language), the time dedicated to the teaching of these types of questions was still sparse. Despite the lack of Libras materials, and the teacher’s lack of training in the foreign/second language teaching profession, the classes also included improvisations, leading to some very creative outcomes. One illustration of this was due to cultural and anecdotal moments the teacher used to start his classes, like telling in Libras his experiences of growing up deaf, or deaf jokes referring to hearing people’s behavior. In this sense, the learners also had several opportunities to have a more contextualized and meaningful linguistic input.
 
              Unfortunately, such cultural narratives signed by the teacher were not enough to keep building up knowledge of Libras from the ongoing learning interaction, since the students often stopped looking at the teacher and other parallel conversations in Portuguese were carried out (in these moments the teacher was “excluded” because he is deaf, since visual contact is lost). Still, this student-student group interaction was valid, and to some extent positive, since it was like a “therapy session” for solving dilemmas and problems regarding their initial learning contact with Libras.
 
              For this research, several different data collection methodologies were used. Direct evidence of what was happening in the classroom was obtained by video recording teaching sessions, which were then transcribed. Transcription conventions are listed at the end of this chapter. Video recordings are further enriched by the researcher’s field notes.
 
              Secondly, the participating students were interviewed about their experiences in class. The interviews were audio recorded, and then transcribed. Finally, students also provided additional views in personal diary notes and in a questionnaire. The excerpts used throughout this chapter cover all of these types of data, and the particular data source is listed at the end of each excerpt.
 
              These classes presented a great opportunity to start demystifying beliefs and misconceptions about deaf people and sign language. The next sections attempt to show participants’ perceptions in this intercultural communication contact as well as their relationships with oral, written and signed modalities in the Libras classes.

             
            
              3 Participants’ relationship with the oral modality
 
              When someone talks about Brazilian deaf people’s sign language, there is a common misunderstanding among people that Libras is about the conventional Portuguese spoken language in the form of signs. This view remains even among those individuals who already have a certain amount of knowledge in terms of Libras linguistic legitimacy. Ferena,4 one of the hearing students of the group who has worked with deaf children for about four years, says the following:
 
              
                Excerpt 01
 
                Today the deaf teacher projected some transparency by talking a little bit about his culture and sign language. While he was explaining the content, I asked myself how it would be for him to read in Portuguese and use sign language afterwards. Portuguese was the language used to register all the information he wanted to teach us. Sometimes I have the impression that it is all about one and the same thing. It is hard to understand that they are two distinct languages. Libras is so different compared to Portuguese, but at the same time, they appear to be included in one another. When I have to communicate with the teacher, I find it hard to understand that they are two separate languages, and I see that we, as hearing students, tend sign in the Portuguese order. I have a strong tendency to sign Libras as if it were Portuguese, but I feel deaf people understand me...
 
                (Diary, Ferena, 2003)
 
                This student shows in her own words how she reflects on the difficulty of abandoning Portuguese when she has to communicate in Libras. It is curious to observe that this is a very typical sensation, for example, when one starts learning a new language. The individuals usually base themselves in their first language, and linguistic transfers, mixing and switching are quite common (Grosjean 1982; Romaine 1995; Martin-Jones s/d; César & Cavalcanti 2007; Souza 2010). From the Sociolinguistics point of view, Grosjean (1982) highlights that “code-switching” in the same sentence is one of the most interesting aspects in bilingualism, because it brings one or more languages into contact in the same individual. The author emphasizes that bilinguals may make changes from one language to another in a very similar way to monolinguals, regarding the use of linguistic varieties in their speech.
 
                In the case of the relation between Libras and Portuguese use, it is a “temptation” for hearing students to remain tied to the oral language structure, i.e., the most familiar structure, since both languages do not compete for the same channel for communication. Therefore, the possibility of transferring oral Portuguese structure onto the hands is, from the hearing person´s perspective, apparently feasible. In addition, another student voice reinforces this idea: “we, hearing people, tend to sign a Portuguese version of Libras. I myself have a strong tendency to sign Portuguese, but I feel deaf people understand me...”. This statement was said in an interview, as there was a group discussing how hard it was to forget Portuguese to learn Libras, remembering the teacher’s statement, in one class, that hearing students were used to such confusion when signing. Although the mixing between signed and spoken language is seen negatively by some Brazilian specialists (Felipe 1989; Ferreira Brito 1995), and by some members from deaf communities (Gesser 2007), it is important to say that this is a natural phenomenon in language contact (Valli & Lucas 1992). In other words, hybridism is necessary for historical survival and development of languages (Bhabha 2003; Souza 2010).
 
                So, why then the hearing student’s impression above, that both languages (Libras and Portuguese) could be only one language? The answer leads us to consider ideological and practical factors. The first one (perhaps the most important!) is the idea of conceiving a language in another modality (visual-spatial) – different from the one hearing people are culturally used to. In this respect, Wilcox & Wilcox (1997: 23) postulate that, embedded in a long tradition, people mistakenly assume “that speech [in a vocal sense] is the primary modality for representing language, and that, therefore, speech is synonymous with language”. From a practical point of view, it appears convenient and comfortable to transf Portuguese syntax to Libras, especially considering the traditional conception one has about language. The students’ perception is not simplistic, even though it might be representative of the way most hearing people see this phenomenon; after all, it is about language contact, and desirable or not, Libras and Portuguese will be influenced by one another. The relations between these two languages, however, is unequal, since they have distinct linguistic status, and the language with higher prestige influences the one with less prestige or visibility in society. Using Maher’s metaphor, it is like “a linguistic occupation game” (1997: 22).
 
                Oral modality is very important to hearing individuals (here even more emphatically, since it is a Libras learner in a beginner’s level course), and some issues related to deaf culture were part of the narratives of many students:

               
              
                Excerpt 02
 
                It was a sunny day, and the class followed its usual pattern. During the break, for the first time, some students got together and started to talk about the classes, Libras, and their difficulties in expressing themselves fluently using signs. One of the hearing students who was passing by stopped and said: “and what do you know about deaf culture?” Without hesitating, Ana, the most talkative in the group, replied: “many things, that they have one deaf identity and not that idea of being handicapped, because they have their own language and express themselves through it. The main point to us here is to understand that deaf people have their own language – Brazilian Sign Language”.
 
                (Field notes, Audrei, 2003)
 
                But what can be learned so far about deaf culture? Lane et al (1996: 67) argue that sign language fundamentally has three roles in deaf community: “it is a symbol of social identity, a medium of social interaction, and a store of cultural knowledge”. As for the social identity, deaf people feel proud of sign language, because it is a means of keeping their traditions alive. Besides, sign language provides the opportunity for social interaction, since most of them lack the same opportunities hearing people have in society (family, school, job, clubs, cinemas, shops, etc). Finally, sign language is a repository for deaf culture, i. e., shared values, history, and artistic expression. In an attempt to respond to the colleagues’ question regarding learning about culture (as shown in the abstract above), there is a suggestion in Ana´s voice that sign language determine the cultural identity of deaf people (“they have one deaf identity and not that idea of being handicapped, because they have their own language”). There is no doubt that sign languages give to deaf people a detachment from pathological views, creating a displacement in favour of another discourse: the one of cultural and linguistic differences. In this line of argument, Skliar (1997; 2003) argues in terms of those negative representations about deafness, usually projected within a clinical approach. This social perception, when empowered and reinforced, creates social political dimensions that locate deaf people and their languages in a subordinate condition vis-a-vis the hearing majority society.
 
                Sign language is, therefore, a powerful symbol for deaf cultural identity; which does not mean to say, on the other hand, that deaf people do not construct other cultures and identities in the Portuguese language. The problem is that Portuguese (written and spoken) used by deaf people in interaction with hearing people is also stigmatized, not reaching the expectations desired by those hearing people who still see deaf people as disabled, as well as for the literate society that expects a standardized behavior of language use. Still, such use of Portuguese language by deaf people is part of their history, identity, and culture which are culturally constructed. This issue of linguistic borders appears among other languages and cultures, as the case illustrated by Maher (1996: 29) about the conflicts of indigenous people’s demarcation of identities, stressing the multifaceted, fragmented and fluid aspect of identities:
 
                
                  The other with whom we interact is not always the same, all the time, in all social situations. ... the identity is not a unitary phenomenon that keeps in itself any defining essence, but it is one construction made in multiple directions, directions many times contradictory.

                
 
                Broadly speaking, the individuals see culture and identity as a monolithic entity, closed, finished, and static. Among minority groups, for example, it is common to hear a discourse of opposition to majority cultures, steeped in the cultural homogeneity of their own groups (Bhabha 2000, 2003; Gesser 2006). In this sense, the idea is that all deaf people are equal, have the same deaf identity and culture. It is a projection of an idealized deaf person, whose gender, nationality, age, sexual, ethnic and religious orientations are ignored as part of those features that compose “the cultures” of an individual. This problematization is important because it is almost common sense to believe that deaf people from hearing families do not share deaf culture with their family members, and, therefore, they should “pick up” such deaf culture by living with other deaf people. In other words, the idea that deaf people are like “foreigners in their own home” remains (Bayton 1996; Lane et al 1996). Understanding the situation by this token, the discourse about deaf people closes in on itself, reinforcing the perspective of ghettos and fundamentalisms, as well as denying the contradictory coexistence of mixed and hybrid forms between deaf and hearing cultures.
 
                Certainly, there is a reluctance in accepting this hybrid situation: deaf people continue being deaf people – even when sharing and/or being part of hearing communities, whose values cross and “contaminate” deaf culture, and vice-versa. This feeling is cleary observed in the voice of the most knowledgeable hearing student in terms of deafness and sign language proficiency:

               
              
                Excerpt 03
 
                I am enjoying the classes very much. The teacher is very nice and like many deaf people I know; they win us over by being friendly and lovely, as well as their huge patience and goodwill. I think the teacher is still too tied to hearing cultural standards. He could assume more of his deaf culture.
 
                (Field notes, 2003)
 
                The deaf cultural issue was vigorously discussed by the students in the classroom, triggered by the day the deaf teacher told personal stories, with funny and tragic moments he experienced with hearing people in his daily life. This in turn opened up the space for trying to understand what the hearing student above meant by “the teacher is too tied to hearing cultural patterns” and “to assume more of his deaf culture”. For the student, the deaf teacher was making too much use of mouthing simultaneously with signs – besides signing in Portuguese order – to interact with the other students, and in an interview she adds: “you saw the other day the teacher using hearing aids? This matter of mouthing and using resources to hear?”. She went on to comment that she found the teacher’s behavior in the classes a “hearing classroom culture behavior”. The student was referring to tests, grades, homework, and emphasis on attendance by the teacher in the classroom.
 
                This perception shows discomfort and her conflict. She thinks the teacher is not being “deaf”, in a pure sense, since he does not “behave” as a deaf person. The conceptions she has about deaf culture are grounded in one specific way of being and acting, a singular form in which moving in between cultures is regarded badly. After all, where does one trace the dividing line between identities, cultures, and languages in contact? There is an anguish in individuals produced by hybridization (Bhabha 2003). This phenomenon is not only about racial blending, but it constitutes a cultural translation process:
 
                
                  a way of knowledge, a process to understand or perceive the movement or the ambiguous and tense transition that necessarily has any type of social transformation without the promise of a celebratory closing (Bhabha 2000: 142).

                
 
                Culture, therefore, must be seen as something unequal and unfinished, whose values and meanings are always being re-signified, many times constituted by incommensurable practices and requirements, formed in the cultural act of survival. In this sense, de Certeau (1994, 1996) refers to the notions of tactics/strategies, suggesting the minority and unprivileged groups use a form of tactics to resist and/or to make appropriations as a tool for cultural survival. The author (ibid.) highlights that culture is, one like it or not, the “flexible”. Metaphorically speaking, he says that culture can be invented and created in the same way as an “urban planning: it is able to create a composition of places, occupied and empty spaces that allow or prevent circulation”. However, when people arrive all the plans are disturbed – “the ways of using the space” or the ways the cultural uses are carried out are not controlled by this planification (de Certeau 1995: 233). In this sense, “culture is not an archeology; it is a production. ... We are always in process of cultural formation. Culture is not an issue of ontology, of being, but of becoming.” (Hall 2003). One cannot deny that deafness and sign language are traits of identification across deaf individuals, but this is not enough to say that all deaf Brazilian people are the same, or even that they live in a monolithic culture celebrated in the singular, in purisms, in total stability.
 
                In the next section, I discuss some hearing students’ relationships with written modality in the sign language classes, pointing out how a positioning tied to a “graphcentric habitus” (Souza 2001) is still strong in their social practices.

              
             
            
              4 Participants’ relationship with the written modality
 
              The written form, as a learning tool, is a much-used resource among Brazilian students in language classrooms. Although sign language in Brazil has a signwriting system (Stumpf 2003), it is not well disseminated or traditionally used, when compared with the writing systems of oral languages. In the context investigated, the only form of note-taking was in Portuguese, and writing played a crucial role for the most part, as expressed by the following students’ voices: “I am used to taking notes because I want to study at home. But here in the classes I get a little bit lost, because I don´t know what to do”, “I take notes of all the signs to remember them. Even trying to forget this habit for a moment was hard, to ignore writing and registering the content, and since it is my only source for studying it, I decided to take notes of everything!”,“I still have to take notes in the classes…”. These voices reflect part of the feeling in terms of use of writing in the Libras classes. As a way to have a deeper understanding of the students’ view on the issue, I proposed more conversations with some of them, in order to highlight their perceptions about their Libras learning process. After I asked if they felt comfortable writing in the classes, Diléia and Telma reacted saying “no”, but at the same time admitted that it is the way they are used to do when learning a new language. Other students (Adri, Ana, and Carla) added their views as it follows:
 
              
                Excerpt 04
 
                
                    
                        	Audrei: 
                        	How is your relationship with writing? Do you write in the Libras classes? 
 
                        	Adri: 
                        	Yes, in order to keep track, to note down the signs. My strategy is to draw them beside a Portuguese translation… 
 
                        	Audrei: 
                        	And is it crucial for you? 
 
                        	Ana: 
                        	Yes, it’s our notes, I feel like we all need writing! 
 
                        	Audrei: 
                        	And how do you think Leo (the deaf teacher) feels about it? 
 
                        	Adri: 
                        	Well, I believe it disturbs him a little bit, because the teacher has to wait for us to finish writing in order to keep eye contact, and sometimes there is no time to do many things at the same time. So it´s really complicated, especially for him! 
 
                        	Carla: 
                        	He is very didactic, patient, but as hearing students, we rely too much on writing… 
 
                  

                
 
                (Audio recording, 2003)
 
                Most of the hearing students are unanimous regarding the need to write during the classes. Although some of them suggest that the writing act interferes with the deaf teacher’s teaching process – since it would imply a lack of visual contact –, there are some who still believe the situation is natural and comfortable for the deaf teacher. However, when the classes started advancing to the presentation of new language content, the deaf teacher (Leo) began to emphasize the importance of everybody looking at him, and as a result, the participants stopped writing. Leo’s attitude is even more forceful when he is signing about deaf cultural aspects. To illustrate, on one of these occasions the teacher was giving such explanations and a group of five students, instead of keeping eye contact with him, lowered their heads to take notes. And Leo reacts:

               
              
                Excerpt 05
 
                
                    
                        	Leo: 
                        	{LIBRAS Look at me, okay? Please! Afterwards, you can write. Stop writing now, please! If you keep writing, you won´t see what I am saying… Pay attention to me, please!} 
 
                  

                
 
                (Field notes, 2003)
 
                The students stopped writing momentarily, but, little by little, started making notes again. This situation had a huge impact, according to one of the interviews given by a hearing beginner student, and the comment relates to her cultural shock, since she felt disturbed when the teacher asked them to stop writing. Arlete opened her heart, and in a long conversation during the interviews, she states the following in a very emotional way:

               
              
                Excerpt 06
 
                
                    
                        	Arlete: 
                        	He has to understand that we are hearing students, we need writing (...) so, if the course is for hearing students, the methodology should consider this, right? (...) writing is our strategy to keep track of the content (...) I need to write! (...) 
 
                        	Audrei: 
                        	Do you believe the teacher was aggressive in asking you to stop writing? Did what he said upset you? 
 
                        	Arlete: 
                        	No (.) He said it in a polite way. But I keep thinking from the learner’s point of view (…) and he has to consider that (…), he has to allow us to write, because this is important for our learning process (...) I see other studens repeating the signs presented by the teacher, it´s very beautiful, but I personally need to write, it´s what I am used to! 
 
                  

                
 
                (Audio recording, 2003)
 
                It is interesting to notice Arlete’s discomfort upon entering into a new world, into a new conception of language learning and teaching. There is a natural resistance grounded in the cultural values that mediate her views, especially regarding the role of writing as it exists in hearing society. In this way, writing is full of social meanings, and besides contributing to maintaining cultural and informational experiences, it represents ways of control and domination in social relations. In Bourdieu´s words (1992), writing is a type of “cultural capital” mediated by a “linguistic capital” that sustains the domination and strength relations about certain ways of knowledge. As a system of symbols, writing relates to social practices defined by a hegemonic group that is socially legitimated.
 
                By getting in touch with another dimension of language use (visual-spatial), her hearing patterns are somehow “threatened”, and, thus, cultural shocks are inevitable. Furthermore, after her initial discomfort she remembers the episode and her voice echoes a new tone, perhaps as a move towards personal change. In addition, her impression attributed to the deaf teacher undergoes a shift when she declares: “his image became much more positive for me after he stopped with this thing about asking us not to write...”, and in the end of the interview, she sums up: “this flexibility of the teacher – I found it fantastic!”. In her discourse we can see one indication that an apparent change occurred both in the teacher’s behavior as well as in hers. Nonetheless, the changes are not very fair since, from the point of view of Arlete, the deaf teacher is the one who has to respect the writing culture in the life of hearing people, “after all, it is a Libras course for hearing students and the methodological approach should consider the hearing culture, right?”
 
                This episode reflects what many other students feel regarding their use of writing in language courses. This analysis, however, does not suggest that writing is inimical to deaf people. The point here is to show how these hearing learners co-construct – through language use in face-to-face interaction – cultural meanings in a teaching-learning context that is relatively new and unfamiliar to them. By taking a close look at other hearing students, it is clear that the importance of writing has many reasons according to their own words: “for security, “for habit”, “in order to have a record of the classes and activities”, “to memorize the content”, etc. However, through the described cultural shock lived by Arlete, other hearing students (Angela, Jonas and Claudia), in a different fashion, reinforce their comprehension according to the deaf teacher’s view. They were asked how they perceived other students writing in the classes, and they promptly replied:

               
              
                Excerpt 07
 
                
                    
                        	Angela: 
                        	I don’t take notes of anything. I pay attention to what the teacher signs and my strategy to memorize is to repeat them a couple of times or I relate the new sign to a sign that I already know. I see that the deaf teacher finds it important that we observe him, instead of writing… 
 
                        	Jonas: 
                        	I avoid taking notes in the classes, even though writing is a way to facilitate memory. 
 
                        	Cláudia: 
                        	I almost never write, even in other classes, but I agree with Jonas and Angela: writing is somehow an activity from our hearing culture, like a habit. We got this habit and we reproduce it here again. More than that, we value writing too much. So, we are in a different context reproducing an activity that is part of our entire education, and this brings some conflict. Hearing students have this tendency, a natural tendency that is also replicated in any other context, for example. 
 
                  

                
 
                (Audio recording, 2003)
 
                In excerpt (07), it may be noted that the writing habit is too strong in the hearing people’s actions: it is what Souza (2001) refers to a “graphocentric habitus”. This idea reinforces the values of writing over the tradition of orality in languages. The conflict emerged in the interaction illustrated between Arlete (and three other students) and the deaf teacher because in this relationship many values and cultural beliefs are at stake: on the one hand, values from a culture traditionally graphocentric (hearing), and on the other hand, values from a predominatly spatial-visual culture (deaf). Time and again, this theme is reinforced. Mariluce told me that she started to understand the visuality of Libras because her need to write became incompatible with the dynamics of the classes: by taking notes she lost a lot of time writing the explanation of the articulation of signs, so all the teacher’s explanations were lost. When she noticed this, she revealed to me: “I felt forced to turn my need for writing off, in order to value the visual channel for communication that was at stake. By leaving this habit behind, I think I would benefit more from the Libras learning process in the classes”. Her quotes in excerpt (08) and (09) reinforces her readiness to change her attitude:

               
              
                Excerpt 08
 
                I’m not sure if I can retain all the signs, but today I didn’t keep writing down the signs’ movements as I used to do. I forced myself once more to put the visual language notion into practice. I still feel insecure about not taking notes, but I know that it is the best way that I can learn Libras. This way I’ll learn to communicate so that my hand movements and thoughts “walk together”
 
                (Diary, Mariluce, 2003)

               
              
                Excerpt 09
 
                Today, we did the review for the second examination. I realized things are getting more natural for me, since I’m not so tied to writing everything he presents. It shows that I am more knowledgeable in this language
 
                (Diary, Mariluce, 2003)
 
                I directly asked Leo, in one our chats outside classroom, how he perceived the students’ need to write, and he signed to me, laughing, without hesitating: “hearing people like writing a lot. They love writing…”. In other words, the teacher knows and understands the high prestige writing has in society: “I remembered when I went to the mainstream school”, said the deaf teacher in one interview, “I had to keep writing almost all the time, copying and more copying, because my teacher was hearing and wanted us to have a record of all the activities...”. Leo is also conscious about the fact that writing is important for his hearing students, but he says: “I know the students here want to take notes all the time to not forget the signs, the activities, but in sign language it is different, there is no need to write, the important thing is to look and do the signs with the hands”. In sum, hearing students try to mislead the deaf teacher, resisting following his advice and prohibition of writing in sign language classes, by relying on some strategies:

               
              
                Excerpt 10
 
                
                    
                        	Audrei: 
                        	What do you remember that disturbs the teacher? 
 
                        	Arlete: 
                        	He doesn’t like parallel conversation, but I understand this because I am so boring in this regard, like him. In his case, it is more important, because you have to look at him, otherwise one loses the explanation. So when you develop this strategy, you have to do it this way (showing writing without looking at the paper, but at the teacher). So I think he is right, but when I do this, my writing becomes horrible… 
 
                        	Audrei: 
                        	Do you think he does not like it? 
 
                        	Arlete: 
                        	I do... He didn’t say anything to me, but I have to study at home, and I believe that in this first moment I need to do it this way, but on the other hand he is right, it is his culture. We have to keep eye contact with deaf people in the interaction. 
 
                  

                
 
                (Audio recording interview, 2003)

               
              
                Excerpt 11
 
                
                    
                        	Audrei: 
                        	How do you think Leo sees the issue of writing? When you are writing, can you feel that it makes him uncomfortable? 
 
                        	Délia: 
                        	For him, yeah. It is difficult, right? 
 
                        	Telma: 
                        	we write like this (showing); I keep an eye on the deaf teacher and the other on the pen (laughs). Yeah, you look at him and write at the same time. 
 
                        	Telma: 
                        	you should develop some strategies to deal better with this situation, you know… 
 
                  

                
 
                (Audio recording, interview, 2003)
 
                As pointed out, students react in diverse ways when having contact for the first time with this non-familiar world of deafness and sign language. Yet, it is interesting to observe how some of them subvert the situation imposed by the deaf teacher by using some strategies to continue their habit of writing. Indeed, some students’ actions suggested attempts of homogenizing what appears to be heterogeneous, diverse, and different with regard to using writing in the language classroom, its importance, and its relevance.

              
             
            
              5 Participants’ relationship with the signed modality
 
              Another aspect we have to consider in this study is the hearing students’ relationship with a visual-spatial frame of language use, that is, students’ relationship with the signed modality. About this relationship, Sinara, one of the hearing students, says:
 
              
                Excerpt 12
 
                I think that even considering the fact that it is a language spoken with the hands, right, you have to have more dexterity and a keen eye.... We see the teacher signing and it’s so natural, and even his pantomime is spontaneous. I have studied other languages, i.e. English, but since sign language requires a different channel, I feel like hearing people have more difficulties...
 
                (Audio recording, interview, 2003)
 
                Another student (Rose) –in contact with Libras for the first time in her life – says that when the classes started she was scared and she thought of giving up. After some interviews, she was asked if she had had contact with any foreign language before, and she said English was the only language, which she studied for many years. “I am unable to understand the deaf teacher in the same way as if I had to talk to someone who speaks Japanese!”. In this line of thought, Mary speaks of her anguish about her relationship with Libras:

               
              
                Excerpt 13
 
                I feel frustrated, anguished... I don’t have the manual skill nor enough visual memory (...). I am ashamed when expressing myself using signs; using the hands, the body and facial expressions to communicate an idea.
 
                (Questionnaire, Mary, 2003)
 
                The feeling that sign language is like a “foreign language”, however, is not the same compared to the feeling awakened by learners in a new oral language-learning context, for instance. The issue of modality turns out to be something too distant from the standard standard frame of hearing people in terms of linguistic devices. And in this sense, it provokes a more intensive strangeness in the first contacts with the deaf:

               
              
                Excerpt 14
 
                When I came here to do the course, I already knew some deaf people from the school, but I had never talked to them. I was always a little bit afraid of feeling like the type of person who doesn’t know a language but wants to show the opposite. I always wanted to learn, but I see it as very different when they are signing, and I came here to learn how to communicate in Libras. You know, there is always this question: how is it possible to speak a language with the hands? Amazing! I always say that is too far off from my own language... too different. Libras is a completely new language for me… it is like a foreign language. Really!
 
                (Audio recording, interview, 2003)
 
                This type of sensation creates anguish in students’ minds, and this situation can be observed in excerpt (15), in which Leo starts an activity where the learners have to give map directions following the overhead projector orientations:

               
              
                Excerpt 15
 
                
                    
                        	Leo: 
                        	{LIBRAS look at the drawing, where’s the post office?} (pointing at Arlete) 
 
                        	Arlete: 
                        	Oh my God! I don´t know if I can do this sign (looking and speaking to him at the same time) {LIBRAS you keep walking, turn left at the first block} how hard! It´s hurting my arm! We have to become contortionists, right 
 
                        	 
                        	guys? (speaking to the group in Portuguese) {LIBRAS afterwards, turn right, the second c/o/r/n/e/r the post office} 
 
                        	Leo: 
                        	{LIBRAS right} 
 
                  

                
 
                For most hearing students who are in the course, the contact with signs is not something new, and although it is a course for beginners, we can see the move towards familiarization that some passed through to lower their unfamiliarity and their anxiety. When Libras contact increases, the process becomes natural. Telma’s observations go in this direction, as she says in one of the audio recorded interviews: “after you have the contact, then you see that it is not that complicated. I believe that as a result of having these classes, besides the fact that I had a deaf student in the past, my fear was diminishing… the first time I had contact with Libras I felt the same way as deaf students feel in the middle of hearing people who don’t know their language…”
 
                For hearing students, however, it always remains a big difficulty to deal with facial expressions (in terms of the grammatical nature sign languages require); and due to their vocal culture of language use, it is noticeable in the course of interactions among the hearing students how “afraid” theya re to express themselves with their hands and body linguistically. Besides, there is the challenge of visual stimulation to perceive a language – sign languages and deaf cultural features. Simultaneously, their voices show a consciousness about how equally hard the Portuguese language is for deaf people, and the exclusion deaf people faced by the use of this majority language in all segments of society: “I felt the same deaf people feel in the middle of hearing people who don’t know their language...” The interpretation in this study highlights that through the contact with Leo and with Libras, the hearing students start constructing knowledge about a reality alien to the one they knew and lived in their hearing culture.
 
                Another curious event in the classes occurs when the issue of sign language varieties comes into view. It is known that Libras presents varieties, dialects, regionalisms, like any other natural human language. Still, this issue, even though amply covered in the scientific literature on spoken languages (Maher 1996; McGroaty 1996; Bagno 1999), turns out to be something completely different when the standard language variety is contested by language users in their daily interactions. In this perspective, McGroaty (1996: 23) affirms:
 
                
                  the notion of standard strongly connotes the focus on written language that includes four stages: selection of a norm, elaboration for different uses, restrictions of diversity, and codification for dictionaries and grammars.

                
 
                Besides, there is a clear attempt in defining the standard language variety of Libras in Brazil – which in turn is never a neutral decision, but an indication of power. The historical process in the course of oral languages shows an implied side effect: the need to create a written system consequently reflects the devaluation (in worse cases, stigmatization) of other low varieties, taken to be the “wrong” varieties (McGroaty 1996). Yet, this standardization process is part of the linguistic affirmation of any language.
 
                It is relevant to discuss this point, because this issue is instantiated when Leo uses a different variety in his repertoire (from Rio de Janeiro), and a student who has a good notion of Libras reacts:

               
              
                Excerpt 16
 
                
                    
                        	Sol: 
                        	{LIBRAS the history of INES is important because many deaf people went there to study. Deaf people from everywhere within Brazil. At the beginning, they only accepted boys because it was a boarding school. Now it accepts everybody} 
 
                        	Sol: 
                        	{LIBRAS the history of INES is important because many deaf people went there to study. Deaf people from everywhere within Brazil. At the beginning, they only accepted boys because it was a boarding school. Now it accepts everybody} 
 
                        	Sol: Leo: 
                        	{LIBRAS have you studied there?} {LIBRAS I have never studied there} (simultaneous speech) {LIBRAS INES was founded by a French deaf person (.) H/u/e/t who had the support from D. Pedro II, the emperor} 
 
                        	Renata: 
                        	this sign is not like this (referring to the teacher’s sign). The way he signed was wrong (speaking using a loud voice for the group) 
 
                        	Leo: 
                        	(perceiving the students’ movement, and looking at Renata, he asks what is going on) 
 
                        	Renata: 
                        	{LIBRAS how do you do the sign for ‘emperor’?} 
 
                        	Leo: 
                        	(repeating the sign) 
 
                        	Renata: 
                        	{LIBRAS but isn’t it like this?} (demonstrating) 
 
                        	Telma: 
                        	who is the teacher? It’s him, isn´t it? (speaking softly to one colleague in a tone of criticism regarding Renata’s correction) 
 
                        	Leo: 
                        	{LIBRAS I don´t know this one (.) it might also be right} 
 
                        	Leo: 
                        	{LIBRAS yes (.) emperor} (using the same sign that Renata presented, and smiling at her) {LIBRAS the emperor founded INES} (Video recording, 2003) have you studied there?} 
 
                        	Leo: 
                        	{LIBRAS I have never studied there} (simultaneous speech) {LIBRAS INES was founded by a French deaf person (.) H/u/e/t who had the support from D. Pedro II, the emperor} 
 
                        	Renata: 
                        	this sign is not like this (referring to the teacher’s sign). The way he signed was wrong (speaking using a loud voice for the group) 
 
                        	Leo: 
                        	(perceiving the students’ movement, and looking at Renata, he asks what is going on) 
 
                        	Renata: 
                        	{LIBRAS how do you do the sign for ‘emperor’?} 
 
                        	Leo: 
                        	(repeating the sign) 
 
                        	Renata: 
                        	{LIBRAS but isn’t it like this?} (demonstrating) 
 
                        	Telma: 
                        	who is the teacher? It’s him, isn´t it? (speaking softly to one colleague in a tone of criticism regarding Renata’s correction) 
 
                        	Leo: 
                        	{LIBRAS I don´t know this one (.) it might also be right} 
 
                        	Leo: 
                        	{LIBRAS yes (.) emperor} (using the same sign that Renata presented, and smiling at her) {LIBRAS the emperor founded INES} (Video recording, 2003) have you studied there?} 
 
                        	Leo: 
                        	{LIBRAS I have never studied there} (simultaneous speech) {LIBRAS INES was founded by a French deaf person (.) H/u/e/t who had the support from D. Pedro II, the emperor} 
 
                        	Renata: 
                        	this sign is not like this (referring to the teacher’s sign). The way he signed was wrong (speaking using a loud voice for the group) 
 
                        	Leo: 
                        	(perceiving the students’ movement, and looking at Renata, he asks what is going on) 
 
                        	Renata: 
                        	{LIBRAS how do you do the sign for ‘emperor’?} 
 
                        	Leo: 
                        	(repeating the sign) 
 
                        	Renata: 
                        	{LIBRAS but isn’t it like this?} (demonstrating) 
 
                        	Telma: 
                        	who is the teacher? It’s him, isn´t it? (speaking softly to one colleague in a tone of criticism regarding Renata’s correction) 
 
                        	Leo: 
                        	{LIBRAS I don´t know this one (.) it might also be right} 
 
                        	Leo: 
                        	{LIBRAS yes (.) emperor} (using the same sign that Renata presented, and smiling at her) {LIBRAS the emperor founded INES} 
 
                  

                
 
                (Video recording, 2003)
 
                In the above interaction, the teacher quietly accepts the sign imposed by Renata (who believes that the teacher’s version for the lexeme “emperor” is wrong). Some students, however, feel uncomfortable with Renata’s over-correction, but among the hearing student’s group she is part of, her sign seem to be the one accepted and shared. Telma stated one contrary feeling:

               
              
                Excerpt 17
 
                
                    
                        	Telma: 
                        	I’m loving the classes! I’ve learned so many new signs (…) and it’s impressive how I believe I improved in the language… One thing I need to say is that I feel uncomfortable when I see some students trying to 
 
                  

                
 
                
                    
                        	correct the teacher. He accepts lots of different signs that the students know. Imagine if one deaf person says their Portuguese is wrong... they would never feel okay. Do you remember that class when the teacher was showing us the sign for ‘emperor’? Why did some of them react by correcting him? Even worse, affirming that the sign was wrong? Isn’t the teacher from São Paulo? So, his sign variety might be from there, right? 
 
                  

                
 
                (Audio recording, 2003)
 
                This episode is elated to what was mentioned earlier about the “linguistic occupation game” (Maher 1997: 22) concerning the linguistic phenomenon, seen as an unstable and conflicted relationwhip between language and/or varieties. This tension is always asymmetrical. In sum, the group of hearing students who took Renata’s variety to be the correct one go further when they accept different signs for other lexemes. In situations like this, a group of students resists learning all possibilities presented by the deaf teacher, privileging the use of only ONE sign in their school with deaf children:

               
              
                Excerpt 18
 
                It is not an easy language. Depending on the deaf community, they have their own form of communication, their own signs, so it gets hard to understand if one does not live with them daily. Besides, they sign too fast…
 
                (Questionnaire, Joanice, 2002)

               
              
                Excerpt 19
 
                When I started to work in a classroom where there were deaf students, I felt the difficulty, because some of them didn’t use standardized signs, so the communication was always hard between us.
 
                (Diary, Adri, 2003)

               
              
                Excerpt 20
 
                I think Libras is very complicated, because the gestures change a lot. In the last class, I was a little bit confused. The teacher was teaching signs from São Paulo and from Rio de Janeiro. He respects when the students use different signs, and this attitude is very nice because he shows the differences and considers the students’ knowledge. But for me, a beginner student, I’d prefer only one variety to avoid confusion. I think it would be easier...
 
                (Questionnaire, Salete, 2003)
 
                It is interesting how positive the teacher’s attitude is to sign language varieties in the classroom, even though some hearing students select the one to be used among them outside the classroom:

               
              
                Excerpt 21
 
                
                    
                        	Leo: 
                        	{LIBRAS Is today the 15th? What day is today?} 
 
                        	Ferena: 
                        	{LIBRAS Saturday} 
 
                        	Leo: 
                        	{LIBRAS What´’s the month before Christimas?} (asking Cida) 
 
                        	Cida: 
                        	{LIBRAS November} 
 
                        	Dalila: 
                        	{LIBRAS But isn’t November signed like this? (signing it with the N-handshape and looking at the teacher) 
 
                        	Leo: 
                        	{LIBRAS that´s okay; both signs are right} (showing two ways of signing November)) 
 
                        	Jussara: 
                        	(looking to her group from the same school, she says in Porguguese) Girls, let’s not change the signs to not complicate things in the school with our deaf children! Let’s use the first one, he thought that is the easiest one! (the group agrees, nodding their heads affirmatively) 
 
                  

                
 
                (Video recording, 2003)
 
                As was observed in the course of interactions in the classroom, other varieties in Libras are being privileged. One example of the exact moment a sign is chosen over another is when Jussara calls her colleague’s attention to her (see above), and the main reason is the sign she thinks it is easier to “pronounce”. This is a common criteria used by all the students when sign varieties appear in the course of interaction in the classes. So, commentaries such: “this sign is easier to remember, let’s keep this one”, or “I don’t to want to see the other options, ‘cause I don´t want to mess my mind up”, or even commentaries regarding sign aesthetics “I’ll keep this one ´cause it’s prettier”. In sum, while some students see the varieties as a natural and beautiful aspect, and put in an effort to use them in their linguistic repertoire, others prefer to stick with one variety. What then is behind these linguistic choices? One the one hand, the need to facilitate the contact with a language that appears to be so different and difficult in the beginning (so this is an attempt to simplify the learning process), and on the other hand, there are power relations at stake (and this attitude determines which language variety will prevail). In order to solve and/or diminish this type of conflict, some authors suggest for professionals in language fields to work on such issues in classroons, for instance, as a way to sensitize people about the legitimacy of varieties and its uses in all languages. This works well by pointing the huge negative impacts in terms of stigmatization a group suffers when electing a variety over another in the course of face-to-face interaction (Freeman, 1998; Bagno 1999).

              
             
            
              6 Concluding remarks and implications
 
              By describing the actions and local meanings, performed in a face-to-face interaction between a deaf teacher and his hearing students in a Brazilian Sign Language teaching and learning context, this investigation tried to delineate the relations established by participants with Portuguese language and Libras, and with deaf and hearing identities and cultures through language use. To reach this goal, the study relied on some theoretical and methodological perspectives from Interactional Sociolinguistics and Ethnography, and for the data analysis some concepts such as cultural capital, graphocentric habitus, and strategies/tactics were used.
 
              The hearing students’ relationship with Libras – as their first contact in a formal teaching context – shows that when there is a choice of one modality over another, this is due to what is more meaningful in the interactional moment for the participants. This happens because other issues, besides the teaching and learning goal, are at stake. Use of Portuguese, for instance, is required in the very early interactions, and its use reflects distinct meanings and needs. It is a challenge for hearing students to conceive of a language in a non-vocal dimension, which in turn creates room for Portuguese syntax transferences to Libras. In the voice of some students there is a clear view that both languages are tied to one another, so oral speech – an aspect inherent to hearing culture language use – becomes an alternative and convenient usage (Gesser 1999). Another aspect observed was some students’ shock regarding the deaf teacher’s “comfortable immersion” in the hearing culture – as if by being deaf one could not share these values, or still denying the fact that he is bilingual and is immersed in the hearing cultural universe in Brazilian society.
 
              The written modality is present in many moments during the classes. However, it becomes a big issue when the use (or non-use) of this activity begins to show discomfort and tension for the teacher (and for several of the students). The contact between the hearing and deaf cultures in a formal setting highlights values and characteristics inherent in each one: on the one hand, a traditionally spatial-visual culture (deaf); on the other, a culture strongly based on a graphocenthric tradition (hearing). According to the analysis, the writing activity creates one tension in participants’ interaction: sometimes threatening the cultural deaf standards – in the moment students write, visual contact is lost –, other times creating a bad feeling in the hearing students, since writing is valuable in their culture. In these moments of tension, the students then make use of “strategies” (de Certau 1994, 1996) and “they keep an eye on the deaf teacher and the other on the pen”.
 
              Finally, the hearing students’ relationship with Libras has vicissitudes, because it starts with a total unfamiliarity with the spatial-visual modality and ends with some moments of conflict with sign linguistic varieties. As for the first aspect, the analysis showed that the students have difficulty by dealing with non-manual expressions. Another challenge is to stimulate the visual facilities for linguistic purposes. As for the second aspect (Libras varieties), in an overall sense, most of the participants share a belief (also common with oral language users) that variability in language is synonymous with error/mistake. Yet, some students see language varieties as a vital, creative and legitimate aspect in Libras. The teacher assumes a sensible linguistic position, respecting all the new signs hearing students bring to the scene, and standardization seems to be more of an issue related to the students’ needs: “let’s make a deal of not changing signs to avoid confusion with our deaf students at the school”. Many issues are at stake: from facilitating hearing students’ learning as well as bringing power relations to the scene, and such behaviors occur when hearing participants demand “correct” forms of signs in the ongoing interaction.
 
              In summary, this formal Libras language-teaching context highlights some pedagogical implications. First, the importance of creating spaces to offer Libras to hearing participants at all levels, because this is a potential context to legitimate minority language instruction. Creating Libras teaching opportunities is a way to change language status both for Libras users and for the majority language users (Freeman 1998). Secondly, making Libras visible is also literally sensitizing hearing students not only to the language but also to deaf culture and history, showing to society that all (deaf and hearing) have a need to create a tradition for the teaching of this language, for reinforcement of its legitimacy. This in turn helps to create a set of psychological and social attitudes in favor of language (in this case, Libras) recognition and valorization (Bourdieu 1992).
 
              This investigation underlines the need for an integration between the fields of Applied Linguistics (especially Language Pedagogy), Deaf Studies and Bilingual Education, because they have valuable contributions to make to each another. For Language Pedagogy, more research has to be developed to support Libras teacher training, so that they can develop more skills to perform in line with a better scientific background in their profession. Deaf Studies and Bilingual Education, on the other hand, contribute by highlighting cultural and linguistic features of sign language, which in turn give credit to discussions about educational policies in regard to deaf people’s literacy and schooling.
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              Key to transcription conventions
 
              
                  
                      	{LIBRAS} 
                      	it indicates the use of Libras 
 
                      	CAPS 
                      	capital letters indicate that a passage is spoken loudly 
 
                      	Bold 
                      	emphasis given by the researcher 
 
                      	(...) 
                      	part of the passage was taken out by the researcher 
 
                      	((action)) 
                      	transcriber’s interpretation of the action 
 
                

              
 
             
          
 
          
            Notes

            1
              These two legal documents refer to Libras as the official and legitmate language of the deaf community in Brazil. Besides, they also state rights in terms of education, affirming the obligation on mainstream schools to ensure the presence of interpreters, as well deaf people’s rights with respect to the use of sign language in school settings.

            
            2
              This chapter presents a partial discussion taken from a doctoral dissertation (for more details on the whole research, see Gesser 2006).

            
            3
              The teacher was positively recommended by another professor to provide this Libras course in the institution. His resumé indicated a good amount of experience in terms of teaching Libras to hearing people.

            
            4
              The participants’ names used here are fictitious in order to protect/safeguard their identity and keep their individual privacy.
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            Abstract
 
            This research explores strategies used by Deaf students while reading and interpreting Portuguese texts. In order to identify strategies that can be employed in the teaching of reading, data were generated from a trial lesson in a class of Deaf students who were used to bilingual methods. In this class, written Portuguese is understood as the second language and Brazilian Sign Language (LSB or Libras), as the first. Our hypothesis, which was confirmed, was that all strategies identified in the reading process of Deaf students were visual and built on LSB and their visual experiences with language and visual understanding of the world. The analyses were based on reading concepts advocated by Kleiman (2012) and Solé (1998). Much remains to be investigated about the second-language reading strategies used by Deaf students. However, we identified a number of strategies that may be useful for teachers. For example, just like hearing readers, Deaf readers employ conscious and unconscious strategies to interpret what they read. Deaf students’ process of reading written texts in Portuguese, an oral language, needs to be systematized, and requires the mediation of a teacher who is bilingual in LSB and Portuguese, and conscious of Deaf learners’ linguistic and cultural specificities and the way they understand texts.
 
          
 
          
            Resumo
 
            Este estudo discute estratégias de leitura usadas por estudantes surdos quando leem e interpretam textos escritos em língua portuguesa. Com o objetivo de identificar estratégias que poderão ser empregadas no ensino de leitura, os dados de análise foram gerados a partir de uma aula experimental, em uma turma de estudantes surdos, orientada para uma metodologia bilíngue. Nessa turma, o português escrito configura-se como segunda língua e a língua de sinais brasileira como primeira língua. Nossa hipótese foi confirmada, uma vez que, conforme esperado, todas as estratégias detectadas na leitura dos estudantes surdos refletiram experiências visuais com a linguagem, uma vez que se baseiam na visualidade presente na língua de sinais brasileira e nas potencialidades dos estudantes com suas estratégias e habilidades para entender o mundo. As análises foram desenvolvidas com base nos conceitos de leitura defendidos por Kleiman (2012) e Solé (1998). Concluímos que ainda há muito a ser investigado a respeito das estratégias de leitura de textos escritos em segunda língua por leitores surdos. Contudo, identificamos um número de estratégias que poderão ser úteis ao ensino de leitura e, paralelamente, questões relevantes nesse processo. Nas atividades didáticas de leitura e compreensão de textos, desenvolvidas com os estudantes surdos, nesse estudo inicial, foi possível identificar, por exemplo, que, assim como os leitores ouvintes, os leitores surdos empregam estratégias de leitura, conscientes e inconscientes, para interpretar o que leem. Foi possível a partir dessas análises, identificar que, diante das estratégias identificadas, o processo de aprendizagem e compreensão da leitura de textos escritos por estudantes surdos, em português, língua de natureza oral-auditiva, precisa ser sistematizado e necessita da mediação de um professor bilíngue (Libras-Língua Portuguesa) consciente das especificidades linguísticas e culturais dos surdos e conscientes das estratégias de leitura acessíveis e necessárias à compreensão dos textos pelos estudantes.
 
            
              1 Introduction
 
              This chapter is an account of a methodological and didactic experience in a bilingual context in a Portuguese as a second language class. It proposes to relate the essence of reading strategies used by Deaf students while they read and interpret written texts in Portuguese.
 
              As Deaf students’ visuality is evident, in a trial lesson we expected to find mainly visual reading strategies while they accomplished their task of reading written texts in Portuguese. This hypothesis was easily confirmed as we identified students’ potentials, with their strategies and skills, to understand the text meanings.
 
              Before relating how the experience took place, it is necessary to shortly introduce the historical route in Deaf Education, and the course of Deaf Movements in favor of bilingual education. We also need to discuss reading and writing limitations experienced by Deaf students, and to reflect about Deaf community and on the bilingual education offered to them. In addition, we highlight the role of bilingual education involving Portuguese and some insights about the sign language acquisition process.

             
            
              2 Brief overview of deaf education in the Brazilian context
 
              To provide a brief overview of Deaf education in Brazilian context, we begin by mentioning the implications of the first Deaf school in Brazil in students’ academic lives. Despite the predominance of a pathological view of deafness and the pursuit of normalization of Deaf people, an anthropological vision fortunately emerged with the advent of new studies, supported by a Deaf movement in defense of bilingual education, and this finally made a big difference concerning the teaching of reading and writing to Deaf students.
 
              In Brazil, since the inauguration of the first educational institution for the Deaf, the National Institute of Deaf Education (Instituto Nacional de Educação de Surdos – INES) in 1857, some teachers have investigated various methods of teaching Portuguese reading and writing to the Deaf. Most of these methods presented in their results educational failure with few successful exceptions (Fernandes, 1999; Garcia, 2002; Quadros, 1997a, 1997b and 2006).
 
              The limited success of these methods led to the understanding that difficulties and mistakes made in reading and writing were caused by a cognitive deficit imposed by deafness itself. The alternative that was deemed suitable for the solution to the “problem” was the pursuit of the ideal of normalization. To normalize means to become normal, in this case, set a language choice for Deaf students that will allow them to understand and conform with society. “Normalization is therefore the establishment of a common language, perfect language of pure communication that the industrial society requires. […] Normalization is a way to organize solidarity; it’s a way that makes each individual the mirror and the measure of the other” (Ewald, 1993, p.103–104). Deaf people should, in any case, become equal to hearing people. The path followed was one of therapeutic practices. These practices resulted in the denial of Deaf people’s visuality, which, by extension, also denies the difference reflected in linguistic modality of sign language, and the peculiar way of Deaf people being in the world and trying out a culture (Skliar, 2000).
 
              Biologically, Deaf people are deprived of hearing (fully or partially). Such deprivation will be a decisive factor in learning a language of oral and aural nature. As the auditory-oral is the major modality in the country, a linguistic policy in defense of the minority modality (visual-spatial) is paramount, so that Deaf people will not be considered unable to practice their citizenship.
 
              It seems contradictory, but in the same space where teachers opted for normalization Deaf Movements emerged, seeking respect for linguistic and educational visuality. Deaf Movement has been characterized as a place where the Deaf identity policy emerges against auditory coercion, through struggles that aim, among other things, to question the ideological nature of Deaf experiences and uncover interconnections between this cultural community and the social context in general (Perlin, 1998). Freedom of speech attained by Deaf Movements made the difference. These movements began to emerge after the foundation of Deaf schools in different countries. The first public school for the Deaf was founded in France by Abbé de L’Épée in the city of Paris in 1760. In 1791, this school became the National Institute of Deaf Youth of Paris - Institut National de Jeunes Sourds de Paris – INJS (Rocha, 2008). This institution was a reference point in Deaf education in the eighteenth and nineteenth centuries.
 
              Several Deaf teachers who graduated from INJS founded new Deaf schools in different countries, such as the National Institute for Deaf Education in Brazil, founded after the arrival of the Deaf teacher Ernest Huet in 1857 in Rio de Janeiro, with the support of Emperor Dom Pedro II.
 
              Many Deaf people had access to higher education. Many of them became new leaders, seeking to assert their linguistic and cultural identity. They began to demand the official recognition of sign language, the natural language of the Deaf community, as a means of communication, teaching and instruction (Strobel, 2008).
 
              Deaf Movements achieved an important milestone in Brazil with the approval of the Law No. 10,436 of 24th April 2002, which formalizes Libras and recognizes it as a legal way of communication and expression. Decree No. 5,626 of 22nd December 2005 regulates this Law. And article 18 of Law No. 10,098 of 19th December 2000 deals with the training of interpreters of Libras, while ensuring that Portuguese should be taught as a second language in its written modality. Deaf Movements and linguistic research on sign language identify Deaf people as bilingual and bicultural. They need an education conceived and planned on the basis of their linguistic and cultural differences, emphasizing the language visuality associated with Deaf skills and their ability to be bilingual in Libras and in written Portuguese.

             
            
              3 Deafness and reading
 
              Before proceeding with the focus of this chapter on Deaf people’s reading strategies in Portuguese as a second language, it is important to provide information about deafness and its relationship to the act of reading a written oral language.
 
              When teaching about reading and writing Portuguese as a second language, we reject any initiative that understands deafness through a pathological perspective. By contrast, we adopt deafness as a linguistic and cultural brand under a social and anthropological perspective (Skliar, 1997). We understand deafness as a space that produces differences, that is, a visual experience, a multiple and multifaceted identity, which is recognized as a political difference. Unfortunately, nevertheless, it is still anchored within the disability discourse in almost all segments of society (Skliar, 2000, p.11).
 
              In a political and anthropological sense, Deaf people are those who capture the concepts of the world in a particularly visual way and thus, establish their livelihoods in a society where the majority consists of non-Deaf people, who do not use sign language and do not share the Deaf culture.
 
              Deaf people are citizens with rights and duties, gathered in minority groups and living on the margins of society. Despite the advances in the law, which requires the media, education, health and justice to be accessible, exclusion persists in practice. Media uses very little sign language. Education lives in the paradigm of bilingual inclusion full of contradictions. Bilingual Education carries these contradictions in disguise, since it accepts sign language, but overly emphasizes the oral modality of the official language of the country, which remains the most important goal to be achieved. Sign language becomes a way to reach the oral language, which, in this perspective, is the target.
 
              Brazilian Deaf education has experienced different educational philosophies such as Oralism, Total Communication and, recently, Bilingualism or Bilingual Education. The latter is currently under construction and constitution, and it represents the result of struggles for recognition and acceptance of sign language.
 
              Bilingualism is advocated by Deaf people because they consider sign language to be acquired spontaneously from social interaction. The use of sign language will create opportunities for its acquisition and development, in the same way that the use of Portuguese favors the language acquisition and development for hearing people. Besides, sign language is the language that will provide opportunities for perception, generalizations, training concepts, attention, as well as memory and development throughout schooling. Sign language must be acquired from birth, in an environment where it flows naturally.
 
              Written Portuguese takes on the role of a second language and must also be present in school instruction because it is the entry point to a culturally different world and a necessary linguistic tool for the Deaf to attend the majority society. Knowledge of Portuguese is what will constitute the Deaf as bilingual people, and as such, they will be involved in two distinct communities in life, and they will be part of two different cultures, notwithstanding some common behavior.
 
              The major obstacle for a successful bilingual education is the lack of a bilingual language policy to ensure an appropriate structure of education and also the lack of information and awareness of families and professionals from many areas of society (Smith, 2008).
 
              Another important problem is the acquisition of sign language by Deaf children, given that most come from hearing families where deafness and sign language are, thus, totally unusual. This situation causes a delay in the sign language acquisition, among other significant consequences for the Deaf child and for the family. (Tables and Cross, 2011; Lodi, 2004; Guarinello, 2007).
 
              Most Deaf children have their first contact with sign language at school, at which point there is still no “basis for understanding the meaning of sociocultural, historical and ideological processes that underlie the L2” (Lodi, 2004, p.31–32). Thus the development of Portuguese reading and writing by Deaf children without a previously acquired sign language becomes a very difficult, mechanical and meaningless task.
 
              The concept of reading in this chapter is based on studies of Kleiman (2012) and Solé (1998). For these authors, reading is a cognitive activity that attributes meaning; it is a process of interaction between reader, text and author. The understanding of a text involves the connection between the expressed ideas and relevant knowledge previously acquired.
 
              Deaf people create hypotheses about writing, just as hearing people do. Hearing children begin to write using the letters of their names. The same happens with Deaf students. The hypotheses created by the Deaf are visual and not auditory, and it is a serious problem for us researchers to convince some linguists and educators to not fall into the trap of the oralization process (Pereira, 2009). Deaf children, as well as hearing people, will access alphabetic writing, but their relationship with written texts will occur through vision. The process can take much more time with Deaf children because it is probably the first time they are exposed to the Portuguese language.

             
            
              4 Reading strategies: a discussion about meaning construction by deaf readers
 
              Reading strategies highlighted in this study are “regular operations to address the text” (Kleiman, 2012, p.74). For the author, these strategies can be verified from the verbal and non-verbal behavior of the reader. This means that, from the kinds of answers students give to the questions on the text, and also from the way they handle the object, teachers recognize the kinds of strategies they use. As Kleiman exemplifies, “whether [the student] only underlines words, whether he only peruses pages without stopping anywhere, whether he gets up quickly and waits for the next activity, whether he reads again” (Kleiman, 2012, p.74).
 
              Kleiman (2012) mentions two classifications of reading strategies: metacognitive and cognitive. Metacognitive strategies would be those operations in which the reader has conscious control, since he is able to explain his actions. These operations are mostly performed to self-assess their own understanding of what they read and to determine a goal for reading. The reader who has conscious control over these actions will know when s/he does not understand a text, and may then use other resources, for example: re-read the text, decipher keywords, summarize what s/he reads, among others. Cognitive strategies would be those operations over which the reader has no conscious control, and they are performed to achieve some goal while reading.
 
              To Solé (1998), reading strategies involve higher order procedures like cognition and metacognition. According to her, the reader uses unconscious strategies to process written information that the reading act requires, and it happens automatically. Only when readers find obstacles to their understanding will they seek strategies that assure them awareness of their own understanding.
 
              According to this author, the comprehension strategies are integrated throughout the process of reading, but they can be grouped into three groups. In the first group are those that occur prior to and during the reading, such as those that enable the determination of the reading purpose and prior knowledge on the subject. In the second group are those that occur during reading, such as those allowing the reader to make predictions, inferences, to review and to check for understanding. Finally, in the third group are those that take place during and after reading, allowing the student to recap, to summarize the content and to expand knowledge.

             
            
              5 Methodological aspects
 
              This section explains the actual research and its implications for teaching reading to Deaf students.
 
              
                5.1 Study context
 
                Using the theory espoused by the researchers Kleiman and Solé, this study relates an analysis of an experiment in teaching Portuguese as a second language with specific reading strategies. Data were collected from written notes made after each lesson taught by Simone Gonçalves de Lima da Silva and teacher Mara Lucia Masutti in a short course of Instrumental Portuguese for the Deaf, offered by the Federal Institute for Professional and Technological Education of Santa Catarina (Instituto Federal de Educação Profissional e Tecnológica de Santa Catarina) Bilingual Campus, Palhoça.
 
                The study reflects the analysis of a teaching experience with Portuguese as a second language for Deaf students, considering the hypothesis that these students use a visual language, and that their visuality will influence their choice of reading strategies, even though their language is in another modality.

               
              
                5.2 Participants
 
                Seven Deaf students from Fourth Grade of elementary school to Third Grade of High School, between 15 and 22 years of age attended the course. All students learned Libras after the age of eight. Consequently, they came to school without meaningful language (Lodi, 2004). For this chapter, we selected two texts in Portuguese, written and used by teachers of the course, aiming to analyze the use and teaching of reading strategies.

               
              
                5.3 Experiment report and some reflections
 
                At the beginning of the research, participants’ experiences were collected, through a dialogue in sign language. At this time, everyone briefly spoke about themselves and their expectations from the course and suggested topics of interest for reading along the course.
 
                One of the first reading practices was a text about a person description:
 
                
                  Estatura baixa
 
                  Pele morena
 
                  Cabelos cacheados
 
                  Olhos pretos
 
                  Pernas finas
 
                  Braços fortes
 
                  Corpo saudável1
 
                  (Texto 1 – Masutti & Silva, 2010)

                
 
                The texts produced as the result of the lesson were simple: a list of physical characteristics of a person, which does not require grammatical knowledge, but lexical knowledge. Kleiman (2012) points to the instant word recognition as an important language skill for reading skills development. The author proposes the teaching of vocabulary as a way to create conditions for the beginner readers to gradually increase the set of words they can instantly recognize without decoding.
 
                The author advises that, for vocabulary teaching, the most appropriate texts are those in which understanding does not depend on knowing the exact definition of the word. She also emphasizes the need for readers to learn how to live with unknown words by following clues from the context.
 
                Course participants when reading the first text used a kind of “reading out loud” strategy, which means that they translated each word into sign language. Clearly, they did not perform any mental or silent reading, but used a strategy that may either represent lack of reading proficiency or simply the Deaf readers’ peculiar strategy, aimed at the general recognition of the text.
 
                Another observation was the use of manual spelling of some words and the attempts at articulation, which seems to evoke the memory of the meaning of that word. After reading, students were asked to do an activity that consisted of everyone choosing to be a different person and writing his or her features on the board. It was a moment of many questions about the writing. What happened in this context was in agreement to what Pereira (2010) has pointed out with respect to the necessity of Portuguese being presented and interpreted into Libras all the time. This means that real translation work must be done.
 
                Reflecting on the text, a possible activity that can be developed with the students is to present a reading prediction strategy, like asking about the title of the text. This will allow students to be more independent in their reading, since they will make inferences and will have greater responsibility for the selection of relevant information, as it involves three stages: the act of inquiring, information processing and validation of responses (Kleiman, 2012).
 
                At another time, the following text was created and distributed to students:
 
                
                  Rotina diária
 
                  Todos os dias levanto, tomo banho, tomo café, escovo os dentes e sigo para a escola. As aulas começam às 7h30. No pátio da escola encontro vários amigos que gostam de bater papo e contar sobre as aventuras que tiveram no dia anterior. Após o sinal, entro em sala e encontro a professora de ciências, dona Cecília que sempre está com um sorriso no rosto e pede para que todos mostrem os deveres de casa. Eu gosto muito da disciplina de matemática, sempre faço os exercícios e corrijo com a professora em sala. Meu colega João tem muita dificuldade com essa matéria, por isso resolvi ajudá-lo com as contas. Ele sente meu apoio e fica feliz com minha atitude. É preciso saber ajudar as pessoas para que elas possam participar das aulas com alegria. Minha amiga Rosa sabe bem o português e sabe que sou surdo e procura então me ajudar corrigindo meus textos que são de uma pessoa de segunda língua. Quando a aula termina, volto para casa, ajudo minha mãe com o jantar, tomo banho, vou fazer meus deveres, assisto um pouco de TV e vou dormir.
 
                  (Texto 2 – MASUTTI & SILVA, 2010)2

                
 
                First, we asked each student to pay careful attention to the text. We noticed that there were several strategies and several features of reading and understanding used by participants while reading. Among them, some cited by Kleiman (2012) and Solé (1998), such as running a finger under the text, confirming or denying the understanding of the text by nodding the head, frowning, rereading parts of the text they had not understood, and recognizing words and phrases by signing after reading the word or passage.
 
                After reading, there were many individual questions regarding which sign corresponded to certain words. We noticed a great effort from everyone to understand what was being read. After reading the first time, with the text projected by the multimedia projector, they started to read for words and context recognition. This activity demanded a lot of time, because students needed many usage examples of the words in different contexts, or similar to what was being presented.
 
                It was interesting to observe students trying to recognize verbs considering the visual aspects of their changes. For example: faço /faz / fez (do / does / did); encontrar / encontrado (find / found); sou / é / são (am / is / are). After a short break, we returned to finish the activity, which aimed for students to represent the text through drawings or in Libras. There was resistance to using drawings by some students, who were then requested to “read” the text in sign language instead, while the others submitted their drawing.
 
                During individual reading, each student read part of the text and we realized that they could already recognize how words are associated with each other, as they read a combined sequence of words, and as they shared what was written with us, in Libras. During collective reading, they took notes choosing some keywords, like: “aventura” (adventure), “passeio” (ride), “viagem” (travel), “legal” (fun), “acontecimento” (event) - so that they could read again later and remember what they meant; some reproduced this strategy at other times, and we realized they were successful.
 
                After reading and presenting the drawings, students were asked to write their own routines. This activity enabled us to realize a wide range of abilities that can be used in order to get information. Students showed different levels of difficulty along the activity, but the concept of daily routine was pretty clear in the texts.

               
              
                5.4 Study summary
 
                We observed participants using cognitive and metacognitive strategies, depending on their experience with the Portuguese language. For example, some Deaf students, when reading the selected text, used the spontaneous translation strategy, word by word, creating a fragmented meaning of the text. Some used unconscious translation to understand the text, while others were consciously seeking elements in the text that could be translated, in order to understand the content read.
 
                In short, the analysis of reading activities showed that there is much to investigate about second language reading strategies used by Deaf readers. It was also observed that Deaf participants already use both conscious and unconscious reading strategies, which are also common to hearing readers. Besides these two, we noticed other strategies particularly employed by Deaf readers.

              
             
            
              6 Perspectives of this study: constructing bilingual education for the deaf in Brazil
 
              In this section, we demonstrate the fundamental role of specialized teachers in the teaching of Portuguese as a second language to Deaf students, once they know the best approaches to teach reading and writing. They are also able to show their students how they must act to select the most appropriate strategies while reading and writing.
 
              Bilingual Education in Brazil is a project under construction, but it is clearly based on the principles of Libras as the first language of instruction and of Portuguese as a second language taught in its written modality, taking into account the socio-cultural specificities of Deaf communities.
 
              For Portuguese as a second language learning to occur in bilingual context, it is consensus among researchers that sign language plays a paramount role (Pereira, 2009). The big question is: what does it mean to play a paramount role? To get to the answer to this question still requires a lot of research. There is no doubt, however, that students need to understand that everything that can be expressed in sign language can also be “represented” in written Portuguese. (Pereira, 2009; Lodi, 2004; Karnopp, 2004).
 
              The Portuguese teacher needs, from the very beginning, to be aware of which strategies s/he will employ when teaching reading and writing for the Deaf, considering the use of sign language as imperative. Moreover, reading and seeing are related activities and, combined with the act of writing, they are key skills to be developed with Deaf students when teaching Portuguese as a Second Language. According to Faria-Nascimento (2012, p.98) [translated from the original Portuguese]:
 
              
                The writing skill will be, initially, a result of input received and absorbed through reading. Written production is not a done-and-dusted step; it is part of a process of writing and rewriting; it demands improvement from students and production strategies. The teacher must evaluate Deaf students’ texts in order to identify student’ difficulties and seek strategies that contribute to the learning and not to the ‘crystallization’ of inadequate linguistic structures.

              
 
              The teacher needs to tailor the educational process, according to students’ needs. Therefore, according to Faria-Nascimento (2012 p.89), “the teacher must constantly examine ‘Deaf students’ texts to list the mistakes, sort them, establish a typology, the frequency with which they occur; s/he needs to identify probable causes and develop strategies to help students overcome those mistakes”; in synthesis: error analysis, classification and typology, frequency, strategies and probable causes, as Figure 1 shows:
 
              
                [image: ]
                  Figure 1: Procedural scheme for assessing students’ writing.

               
              Among various strategies applied in teaching Portuguese as a second language for Deaf students, it is very common to affix nominal labels to most objects present in classrooms. The teacher, through this strategy, seems to expect that Deaf students produce texts with complete sentences. However, this strategy employed as an input does not promote the production of a complete linguistic structure; mere nominal understanding of objects and beings results in a fragmented textual production.
 
              Teaching vocabulary is essential, but it cannot be decontextualized. The words of a language do not occur in isolation, and do not combine randomly. The words go together; they “have company”, as advocated by Leffa (2000) and other researchers regarding the lexicon in teaching a second language. In this context, idioms, for example, cannot be forgotten. They are the essence of a combination of terms with a totally different meaning from the sum of their parts.
 
              As they mature, Deaf students have the opportunity to expand their access to written texts and therefore they need to be exposed daily, and each day increasingly, to new texts in new contexts. When the teacher encourages reading, students start reading images, then go on to the examining texts. It is important to keep in mind that a global method of reading should be emphasized in Portuguese teaching as a second language for Deaf students, because they understand the world by global access to the whole, and not for what is restricted and fragmented.
 
              Teachers should encourage the reading of Portuguese written texts, besides stimulating students’ contact with books as early as possible, on topics selected according to students’ interest, and they should encourage the use of a dictionary, as well as helping students to identify contextualization cues such as key words, illustrations etc.
 
              In the context of reading, according to Faria-Nascimento (2012, p.93), Deaf students need access to activities whose strategies lead them: (a) to train their logical-deductive reasoning (inference, implications, assumptions, entailments); (b) to analyze text and / or images that have cause and consequence relations; (c) to practice blocks of meaning identification, grouping of words that have a different sense than their parts (which can be facilitated with appropriate marking pens); finally, (d) to identify textual clues that lead them to attribute meaning to the texts.
 
              There is still much to investigate, there is still a lot to learn, but the first step has been taken and it comprises abandoning the traditional practices. Teachers need to offer Deaf students the appropriate learning of Portuguese as a second language, searching for new strategies from which a new practice for teaching emerges (Faria-Nascimento, 2012).

             
            
              7 Final considerations
 
              We understand that teaching reading strategies implies a defiant stance by the teacher, in the face of the paradigm of inclusive education and bilingual education that Deaf people are seeking through their participation in political decisions relating to inclusive education in Brazil.
 
              All children, including Deaf children, “need world-knowledge, so that they can re-contextualize writing and, hence, derive its meaning” (Pereira, 2003, p. 49). Thus, in the teaching of Portuguese as a second language, in which work with reading precedes work with writing, one must ensure that written texts in Portuguese are meaningful for Deaf students.
 
              In classes of Portuguese as a second language, the teacher must lead Deaf students, showing them how to interpret texts mediated by sign language, without, however, mixing these two languages.
 
              It is a process that involves access to world knowledge, in sign language, and access to written records, by which the knowledge acquired in the first language is mobilized in the reading activity, in a second language. Thus, the interaction happens via two linguistic areas, whose meanings complement and corroborate each other for complete learning by the student, including their fluency in both languages, even though one of the languages is a dynamic ally articulated system, Libras, and the other can only be appropriated in its written modality, in this case, the Portuguese language.
 
              In this sense, Fernandes (1999) states in her text [translated from the original Portuguese]:
 
              
                [...] Similarly to orality for hearing people, sign language logically organizes the ideas of the Deaf and ends up having its morphosyntactic structure reflected in their writing. As a result, we have textual productions immensely distant from those considered normal standard, often seen as pathological language data, justifying the exclusion of the Deaf in the school context, translated in evaluation practices that are extremely exclusive; either there is a lack of differential criteria, or an abundance of arbitrary criteria for evaluation of these texts (Fernandes, 1999, p.6).

              
 
              Leading Deaf readers to read texts using conscious reading strategies contributes significantly to the process of training Deaf readers. The use of reading strategies enhances the understanding and the memory of what students read. In addition to detecting errors, the use of appropriate strategies for reading also compensates comprehension failures. The more world knowledge the reader possesses, and the more Deaf readers use conscious strategies in reading, the greater the proximity between what is written, the lived experience and the comprehension.
 
              Our hypothesis has thus been confirmed: as expected, all strategies identified in the reading process of Deaf students were visually assimilated, once the learning built on the visuality of the Deaf in Libras, and on the potentials of students with strategies and skills to understand the world.
 
              Finally, this study showed us the process of learning and reading comprehension of written texts by Deaf students, and the need to learn how Portuguese is systematized, and also why it requires the mediation of a bilingual teacher (Libras - Portuguese) who is conscious of linguistic and cultural specificities of the Deaf, and conscious of the way Deaf students go about understanding texts.
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            Notes

            1
              The translated text: low height / brunette skin / curly hair / black eyes / thin legs / strong arms / healthy body.

            
            2
              Text translation: Daily routine. Every day I get up, take a shower, eat breakfast, brush my teeth and go to school. Classes start at 7:30. In the schoolyard, I meet several friends who like to chat and tell us about the adventures they had the day before. As the bell rings, I go into the classroom and meet the Science teacher, Mrs. Cecilia, who always has a smile on her face and asks us all to show our homework. I really like Mathematics; I always do the exercises and check them with the teacher, in the classroom. My colleague John has a hard time with that subject, so I decided to help him with the maths. He feels my support and is happy with my attitude. Everybody needs to know how to help people so they can attend classes with joy. My friend Rosa knows Portuguese and knows that I am Deaf and then she tries to help me, correcting my writing, which is characteristic of someone who writes in a second language. When class is over, I return home, help my mother with dinner, take a shower, do my homework, watch some TV and go to sleep. (Text 2 - Masutti & Silva, 2010).
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            Abstract
 
            Our chapter describes some of the recent exciting growth in Libras (Brazilian Sign Language) poetry and related research. In the past two decades, the Brazilian deaf community has increasingly recognized their poetry. Libras poetry festivals have been held within deaf associations and universities. Research conducted at masters, doctoral and post-doctoral levels has led to Libras poetry courses at every stage of education, as it is introduced to deaf children at school, to community members, and to students on Libras Studies courses at undergraduate and post-graduate levels. Internet technology has made it easier than ever to post performances of Libras poetry online for wide distribution. In this chapter, we describe the development of Libras poetry and existing research in relation to its linguistic structure, such as neologism, symmetry and rhythm. We consider the relationship of signing poets to their audiences. Research on the interpretation of Libras poetry has explored options for translating its corporal, moving images into a static written form and asked what non-signers need to understand during a live poetry performance. We show how Libras poetry may be used in education, describing a pioneering internet-based course in which deaf participants across Brazil collaborate to learn and develop Libras poetry techniques. The greater availability of material and increased interest in Libras poetry have created a need for a representative collection of poems so that we may study, enjoy and develop this art form. We conclude by considering what is necessary to achieve this.
 
          
 
          
            Resumo
 
            Nosso capítulo descreve o crescimento recente em poesia em Libras (Língua Brasileira de Sinais) e pesquisas relacionadas. Nas últimas duas décadas, a comunidade surda brasileira tem cada vez mais reconhecida a poesia em Libras. Festivais de poesia em Libras foram realizadas no âmbito de associações de surdos e de universidades. Pesquisa realizada nos níveis de mestrado, de doutorado e pós-doutorado levou a cursos de poesia em Libras em todos os níveis da educação, visto que é introduzido para crianças surdas na escola, para os membros da comunidade, e para os alunos em cursos de Letras Libras na graduação e níveis de pós-graduação. Tecnologia da Internet tornou mais fácil a ampla distribuição de performances de poesia em Libras. Neste capítulo, descreve-se o desenvolvimento de poesia em Libras e pesquisas existentes no Brasil em em relação à sua estrutura linguística, como neologismo, simetria e ritmo. Com foco nos poetas, consideramos a relação dos poetas surdos com seus públicos. A pesquisa sobre tradução e interpretação de poesias em Libras tem explorado opções para traduzir a poesia de uma forma que se baseia em elementos corporais, imagens estáticas e em movimento, para elementos poéticos escritos. Isso resulta de consultas a não-sinalizantes, com o intuito de compreenderem uma performance ao vivo. Mostramos como poesia em Libras pode ser usada na educação para crianças surdas e para adultos surdos, descrevendo um curso pioneiro de poesia em Libras baseado na Internet, no qual os participantes surdos em todo o Brasil colaboram para aprender e desenvolver técnicas de poesia em Libras. A maior disponibilidade de material e mais interesse em poesia em Libras criaram uma necessidade de uma coleção representativa de poemas para estudo, diversão e desenvolvimento da forma de arte, então nós concluímos com algumas ideias do que é necessário e desejável para a sua criação.
 
            
              1 The development of Libras poetry
 
              Poetry in Libras is part of the literary tradition of the Brazilian deaf community, arising from roots in signed folklore such as storytelling, jokes and other language games. While it is not easy to define poetry in any circumstance, for the purposes of this chapter we will start from a definition of sign language literature proposed by the American researcher Heidi Rose (1992). She sees it as ‘a union of language and gesture that results in linguistically organized aesthetic movement.’ There are many forms of literature with elements of poetry within them, but we can say that signed poetry is a carefully polished, original form of signed ‘Performance art’, where deaf artists present new ideas in new ways, using innovative forms of signing. Community members value it as a beautiful art form that shows the best of their language and many who have had access to it at higher levels of education appreciate it as a form of literature, even if they have not yet developed a deeper appreciation of the concept. Signed poetry is carefully constructed for maximum impact on the senses and it often uses signs that are highly illustrative. As an expression of the deaf community’s sense of identity, it is an art form with its own rules and patterns, even though these may change over time. Importantly, Libras poetry is a ‘poetry of the body’ that must be performed to exist. Historically it has been performed live, but developments in video technology and the internet mean that it is increasingly recorded and can be watched remotely and repeatedly.
 
              Since the legal recognition of Libras in 2002 (Law 10.436/2002), and its regulation in 2005 (Decree 5.626/2005) the language is increasingly taught in schools and in institutions of Further and Higher education. With this recognition of Libras as the language of the Brazilian deaf community has come an understanding of the importance of its literature. These social and political advances have worked together with technological developments to produce modern Libras poetry. It is now well-accepted by researchers in the field of signed literature that signed poetry as we know it today developed with the ‘videotape era’ (Rose 2006) because recording allows poets to develop more subtle linguistic work that can be appreciated with repeated viewing (Krentz 2006). That said, live, community-based, face-to-face performances are central to Libras poetry.
 
              Although Libras poetry specifically has not been widely recognized until this century, creative signing has existed in Brazil for many years, with ‘smooth signers’ (Bahan 2006), ‘master signers’ (Reilly and Reilly 2005) or those with ‘the knack’ for storytelling (Rutherford 1993) passing on their knowledge and skills to younger signers, especially at INES, the national school for deaf children in Rio (founded in 1857). The history of sign language poetry in Brazil has yet to be formally researched, but one of us (Fernanda) has begun investigation into its origins. Much of the impetus behind modern Libras poetry arose out of the work of Silas Queiroz, Marlene Prado and Carlos Alberto Goes in Rio. In the early 1980s, Silas participated in an oral (non-signed) theatre production by deaf people in Curitiba in the state of Paraná, and returned home to Rio, inspired to produce something in sign language. Carlos had already visited the USA and seen deaf theatre there. Carlos and Silas worked together in Rio with several members of the deaf community, finally creating a piece of signed theatre ‘Quadrinhos Loucos’ (‘Crazy Comics’), with Marlene. Essentially a series of signed comic sketches, they performed it at the Alvorada deaf association in Rio 35 years ago. Nelson Pimenta was one of the young deaf people who participated in the group and he went on to become a pioneer of Libras poetry.
 
              It is important at this point to highlight the influence of American Sign Language (ASL) on the development of Libras poetry. While studying in the United States in the 1990s, Nelson Pimenta learned about theatre and ASL poetry from poets such as Ben Bahan, Ella Mae Lentz and Clayton Valli. It has been remarked many times that signing poets must also be good actors (the pioneering ASL and British Sign Language (BSL) poet Dorothy Miles, for example, was also an actress) and Nelson Pimenta was the first professional actor in Brazil, having studied with the National Theatre of the Deaf in New York. His theatre training, his time studying poetry in the USA and his undergraduate degree in cinema, combined with his Libras skills to produce his poetic style. He returned to Brazil to create his own work that is uniquely Brazilian but influenced by the styles and genres in ASL. For example, his best-known poem ‘Bandeira Brasileira’ (Brazilian Flag), inspired after seeing Ella Mae Lentz’s ASL work on ‘The Star Spangled Banner’, describes and explains the Brazilian flag while using poetic structures also practised in the USA such as creative use of handshape and classifiers. His ‘O Pintor A-Z’ (The Painter, A-Z) belongs to the genre of ABC stories developed in ASL, in which each sign must use the handshape of the succeeding letter of the manual alphabet, but it uses the Libras manual alphabet. His version of the story ‘Bird of a Different Feather’ is a translation of Ben Bahan’s ASL fable, using highly poetic Libras signs and with additional Brazilian cultural references. The commercial production of a DVD of his poetic work meant that it could be promoted more widely and it is arguably the primary reference text for Libras poetry.
 
              ASL poetry traditions have influenced signed poetry around the world and its influence on Nelson Pimenta’s poetry may have advanced the style in other Libras poets, especially as it has been the focus of much of the research on Libras poetry (readers may note the different research described in this chapter that draws on his work). Fingerspelled word characterisations, for example (a language game in which successive signs take the handshapes of letters that spell out a word) are now widespread in Libras, following Libras examples modelled on ASL examples. Ben Bahan’s visit to Brazil in 2011 is another example of the exchange of ideas that have occurred.
 
              However, there are other influences on Libras poetry apart from ASL. Clown training has influenced work of Libras performers such as Sandro Pereira and Rimar Segala, who create pieces that are closer to the visual vernacular style of poetry. Visual vernacular was developed by ASL performers such as Bernard Bragg and Peter Cook (Nathan Lerner and Feigel, 2009) but it is not clear if the Libras style is based on the ASL work or if it arose independently of this and the similarity is coincidental.
 
              The visual nature of signed poetry has allowed other international influences on Libras poetry. British deaf poets Paul Scott and Richard Carter have both visited Brazil in recent years to exchange ideas with Libras signers (both established and novice poets), running workshops, teaching in schools and universities, and performing their work. This exchange of ideas has enriched both Libras and BSL poetry. Despite these influences and exchanges of styles internationally, we should note that each Libras poet develops their own independent style.

             
            
              2 Research into Libras poetry
 
              Research into Libras poetry has considered its linguistic and literary characteristics and its social aspects in relation to the role of deaf poets. Research on its translation and interpretation has been conducted and its role in deaf education has been investigated.
 
              One of the first academic studies of Libras poetry was published in English by Sutton-Spence and Quadros in 2005. A translation of this chapter appeared as Quadros and Sutton-Spence in 2006, making the research more accessible to a Brazilian readership. The publications draw on poems by two deaf poets, Nelson Pimenta’s Libras ‘Bandeira Brasileira’ (Brazilian Flag) and Paul Scott’s BSL poem Three Queens (describing deaf history in relation to the reigns of three English queens). Although the poets have different linguistic, national and cultural backgrounds, they created similar effects through their sign language poems by drawing on the folklore of their own deaf communities and that of their respective nations. The research showed that sign language poetry in Libras and BSL expressed the deaf poets’ identity as a “visual person” in their deaf community living within a wider national community. For example, the role of vision is foregrounded in both poems, as is the bilingual experience of many deaf people. Analysis of the poetic sign language used and the themes developed in the poems showed that sign language components including neologism and use of symmetry were selected to create a celebration of the positive aspects of deaf people’s life experiences. Thus, the authors showed how poetic language in Libras and BSL empowers poets and their audiences to see themselves as part of the world deaf community and their own national communities.
 
              The work by Sutton-Spence and Quadros considered linguistic elements used in both poems. Scott and Pimenta both use obtrusive regularity and irregularity to foreground the use of their language. Examples of obtrusive regularity include the rhythmic timing of signs and repetition seen in the sub-lexical parameters of signs (handshape, location, movement, orientation and certain non-manual features), the signs themselves, the syntax of lines, and at the larger structural level of the poem such as in stanzas. One effect of this repetition was to create a range of different symmetries in the poems. Examples of obtrusive irregularity occurred in the creation of new signs or the manipulation of existing signs to produce visual neologisms.
 
              Subsequent more detailed research has since been conducted on many of these aspects in Libras poetry. Nelson Pimenta (2012) focused on an aspect of obtrusive irregularity, considering neologisms created through cinematographic imagery (see also Bauman 2006) in Libras translations of Aesop’s fables. Although he considered fables rather than poems, the same cinematographic forms are widely seen in Libras poetry. He shows, with carefully chosen examples from the fables as illustration, how creative sign language creates visual effects that parallel those found in cinema. These include shots, ranging from distance to close-up, camera movements such as panning, tilting and zooming, special effects such as slow-motion, fast-forward, flashing and fades, and editing such as dialogue and match-cuts. This approach to creative Libras allows a departure from a purely linguistic interpretation of signed poetry, offering a robust alternative (but complementary) framework for its appreciation.
 
              Fernanda Machado’s (2013) exploration of symmetry in Libras poetry focuses in depth on this single important aspect signing. As well as providing important background information on the linguistic structure of Libras poetry, Machado extends the research on symmetry in sign language (Napoli and Wu, 2003) and in signed poetry (Russo et al 2001, Sutton-Spence 2005, Sutton-Spence and Kaneko 2007) by categorizing in fine detail the types of symmetry she observed in four poems. She used two poems by the established poet Nelson Pimenta (“Encontro De Amor” [Finding Love], 2011 and “Língua Sinalizada e Língua Falada” [Signed language and Spoken Language], 1999); and two by the relative newcomer Alan Henry Godinho (“Movimento dos Surdos Brasileiros” [The Brazilian Deaf Movement], 2011 and “Mão do Mar” [Hand of the Sea], 2011).
 
              Within the overall category of reflective symmetry of the hands, she identifies symmetry in the vertical and horizontal planes, with the hands together and apart. A category of ‘crossed’ articulators includes fingers, hands, wrists and even elbows. Additionally she finds symmetry in alternation of the dominant hand and in movements across the vertical and horizontal planes, whether symmetrical or alternating (so creating symmetry through time). She notes that movement can be symmetrical towards or away from the plane of symmetry. Additionally, she provides poetic examples of other types of symmetry, including rotation, translation and dilation, As well as identifying the formal possibilities for symmetry in Libras poetry, Machado also considers how thematic symmetry of opposing meaning occurs. She argues that flexed or extended fingers can be used symmetrically to create opposing negative or positive meaning within the poems. Her work is of central importance to current research on Libras, showing the rich potential of signed poetry to exploit symmetry and using poetry to highlight the potential of Libras to exploit space and movement, informing linguistic studies about the structure of the language.
 
              Klamt (2014) considers how Libras poetry uses the visual properties of the language to create rhythmic patterns. She analysed two Libras poems: Nelson Pimenta’s ‘Bandeira Brasileira’ (Brazilian Flag), 1999, and Fernanda Machado’s ‘Voo sobre Rio’ (Flight over Rio), filmed in 2011. As poetic rhythm is caused by repeating structures within the poem, she identified and explored the nature of these structures within Libras. By looking in depth at sign repetition, rhyme, morphism, pauses and holds, movement size, movement emphasis, movement duration, visual sonority and symmetry, she found they all contributed to the sense of rhythm within the poems. As part of her exploration, she also considered the relationship between rhythm and the idea of a ‘line’ within Libras poetry, although more remains to be done in this area. The thorough analysis of the repeated elements in the two selected poems, linked to a range of linguistic theories, especially signed phonology, makes this a landmark piece of research in Libras poetry.

             
            
              3 The relationship of signing poets to their audiences
 
              Despite advances in research commenting on and analysing the text, performance and significance of Libras poetry, there is still little research exploring the aims and intentions of the poets. Sutton-Spence and Quadros (2014a) interviewed three established signing deaf poets (two working in Libras and one in BSL) about what they hope to achieve when they perform their poetry, asking who they aim their work at and how their perception of their audience influences their performances. All three poets reported that deaf audiences are their ultimate preferred audiences, but they welcome hearing audiences, especially if the poetry helps them to understand deaf culture or encourages them to learn sign language. As the poets described their relationships with their audiences, it became clear that these are more similar to those between performers of oral poetry and their audiences, than to those between authors of written poetry and their readers, as deaf audiences expect the poets to ‘own’ their poems as personal expressions of community identity. The deaf poets also understand what makes poems difficult for deaf and hearing audiences and know how to deal with these difficulties in ways that are appropriate for deaf culture. ‘Contingent’ difficulties occur when audiences do not know facts external to the poem such as cultural references. ‘Modal’ difficulties occur when audiences’ personal attitudes to a poem make them reject it. ‘Tactical’ difficulties occur when audiences cannot understand unusual forms of language or metaphors. Because signing poets understand how deaf audiences have been conditioned to respond to poetry, they can use the shared specific cultural and linguistic experiences to help them overcome each of these types of difficulties.

             
            
              4 Translation and interpretation of Libras poetry
 
              Ideas have been proposed for a range of ways to translate and interpret Libras poetry, recognising that translations maybe interlingual, intermodal or intersemiotic (Segala 2010; Machado 2013). We may ask why anyone would want to translate a Libras poem, given that it is widely acknowledged nothing can replace the visual experience of seeing the poem in the performer’s body (Rose 2006; Nelson 2006). However, one important effect of translating poetry is that the translator learns a great deal about poetry from the process because a clear understanding of the poem’s construction is needed for any translation. Another aspect of literary translation is that it requires us to become more aware of our skills in both the source and the target language. Thus, aspiring poets, language learners, sign language researchers and translators can all benefit greatly from the exercise of translation, even before their readers or audiences see the product.
 
              While the focus of most hearing interpreters and translators working with Libras is upon Portuguese as the target language (requiring both an interlingual and intermodal translation), deaf poets have also translated and adapted poems from other sign languages into Libras, making this the closest to a simple interlingual translation. Perhaps the best known piece is Nelson Pimenta’s Libras translation (2011) of Paul Scott’s BSL poem ‘Five Senses’ (2009). Additionally, Paul Scott’s ‘Tree’ (2009) has been adapted for Brazilian deaf culture (in workshops he ran in Brazil and in the UFSC Facebook Libras poetry course – see below), so that, for example, Paul’s British tree encounters a man, a cat and a dog but a Brazilian tree is visited by a Saci, a parrot and a jaguar. ‘Tree’ has also been the inspiration for new Libras poems that imitate it, using it as a point of departure to reimagine an aspect of the poem and develop that further. Although there is no clear dividing line between a translation and an adaptation or inspiration, it is clear that Libras poetry is richer for these interlingual activities.
 
              Research on translation and interpretation in relation to Libras and Portuguese has looked at translation in both directions: Libras translations of Portuguese works and Portuguese translations of Libras works. In all cases, interlingual translation runs alongside intermodal and intersemiotic translations. Rigo (2014) investigates some textual, linguistic and cultural challenges that arise in the translation of songs into Libras, reviewing translations of religious songs, popular music and the Brazilian National Anthem. She compared the translations of these songs by hearing and deaf signers, acknowledging that deaf translators share cultural, identity, linguistic, sensory and musical experiences with the target audience, unlike hearing translators. Rigo identifies five distinct categories of resources used differently by deaf and hearing translators in song translation: linguistic, extralinguistic, translation, audiovisual and scenography. Based on this, she recommends ways in which hearing translators could create pieces that are more appropriate for a deaf target audience.
 
              With the development of Libras poetry as an artform in its own right has come an increasing awareness of it within the wider hearing society, so that there is now increased interest in translation and interpretation of Libras poems into Portuguese. How to do this is a matter of debate, because any literary translation must select aspects of a poem rather than present a literal translation, looking for equivalences of such aspects as mood, tone or form. While Robert Frost’s well-known claim that ‘Poetry is what is lost in translation’ has some truth, so has Joseph Brodsky’s rejoinder that “Poetry is what is gained in translation” (Jackson 2011) so translators have the opportunity to select aspects of the work to create something poetically satisfying for their readers (Weininger et al 2014).
 
              Souza (2008), attempting to produce a written translation of Nelson Pimenta’s ‘Bandeira Brasileira’, considers the problem of committing to paper something with inherent movement. Initially he presents a series of still images of Pimenta’s performance, taking the movement out of the performance but retaining much of the rest. These stills are presented on the same page as a Portuguese gloss of each individual sign, identifying their Portuguese meaning but carrying no indication of the form of the language, apart from distinguishing signs from fingerspelling. The gloss, however, does not show which words relate to which image (for example, 19 stills are represented by four words). Understanding that the term ‘art sign’ implies that signed poetry goes beyond the merely linguistic, Souza, working with the idea of textuality, chooses to focus on the visual images created in the Libras poems through poetic techniques such as neologism and morphing between signs. Thus, he explores a translation that draws (literally) on concrete poetry. He arranges the Portuguese words translating the Libras text about the Brazilian flag into a text with the shape of the Brazilian Flag. He arranges the words translating the signs referring to unrolling a map into an image of a scroll, places the words that name each state for the stars on the flag in a star shape and so on. While there are many other options for translating the poem, this research shows how different poetic movements, even if they have markedly different aims and origins, can provide inspiration for translators.
 
              Nicoloso (2010) describes the personal experience of the challenges and satisfactions that a translator may go through while producing successive attempts at capturing the essence of the signed poem to be translated into Portuguese, with a focus on cultural mediation between the source and target texts. She chooses Paul Scott’s BSL poem ‘Five Senses’ as her source text, as she considers the challenges created by differences in language and modality, and cultural differences between deaf and hearing and British and Brazilian audiences. As well as considering the textual elements of the poem, Nicoloso highlights the importance of extra-textual elements for a translator, such as the poet’s intentions to promote appreciation of deaf culture and the language needs of different audiences. She describes the decisions she took and why, as she negotiates her way towards a literal translation, acknowledging the omissions, additions and substitutions necessary to reflect the cultural meaning carried in the form of the source text, such as personification through incorporation and symmetry of signs. Her perceptive conclusion is that there is no conclusion to such translations of signed poetry.
 
              Sutton-Spence and Quadros (2014b) turn their attention to what non-signers can and cannot understand of a visual language poem in order to ascertain what is needed in an interpretation. As sign language poems frequently combine gestures and bodily expressions of emotion with linguistic elements, it might be expected that non-signers would not need much additional information to understand them. Sutton-Spence and Quadros ask how much information non-signers need in order to understand the language in the poem, and when that information should be delivered in relation to the performance of the poem. Acknowledging that there are different consumers for the interpreting product, they consider the needs of hearing non-signers, hearing signers and signing poets. They also presented hearing audiences, some of whom knew Libras and some who did not, with four signed poems of different degrees of illustrative intention (Cuxac and Sallandre 2008), ranging from highly illustrative to non-illustrative). They provided four types of interpretation: full simultaneous interpretation, with or without lag time, a full translation and explanation before the poem, and ‘tips’ or hints that identified key words during the performance. Written feedback from the hearing audiences who know no Libras showed they were able to understand very little of even the most visual, gestural poems, while the hearing signers struggled only with the less illustrative poems. This led the researchers to argue that the amount of linguistic and semiotic information available in signed poems interacts with the audience’s language experience to determine how much they understand and what they need to understand the poem. The non-signers expressed different preferences for interpretation from those who know some Libras, suggesting that no one interpretation will satisfy all hearing signers. Interviews with three deaf poets asked them about their wishes for interpretation and their preferences for the four different types of interpretation given to the hearing audiences. The poets and both audiences broadly agreed that providing prior explanations and hints or tips during the performance were preferable to full simultaneous interpretation. How this is to be achieved will need further research.

             
            
              5 Libras poetry in deaf education
 
              There is a close link between Libras poetry and deaf education. Many signing poets are also teachers or educators (for example, both Pimenta 2012 and Machado 2013 in their research on creative Libras remark that they are also teachers. See also Sutton-Spence 2014 for parallels in the USA and UK), and they use their language skills to develop signing and poetry skills in deaf children and adults who have not had the opportunity to study Libras poetry or other forms of creative signing.
 
              The Brazilian deaf literary tradition encompasses both signed and written literature, which draws on many of the same themes. Research on deaf literature in Brazil has considered the content and production of written materials for deaf children (Karnopp 2008, 2010), noting that original creations written by deaf authors (or by collaborating deaf and hearing authors) provide vital positive representations of deaf people (especially deaf children). This includes examples of deaf culture, deaf behaviour and sign language, reinforcing a deaf child’s social, personal and linguistic identity as a deaf person, while also developing their skills in written and signed literacy. These elements are also readily identified in signed poetry. Although most research on Libras poetry has focussed on poems aimed at adult audiences, Heinzelman (2014) has begun looking at the importance of poetry in Libras for younger deaf people.
 
              Heinzelman argues forcefully for the importance of Libras poetry in deaf school, drawing on her personal experience of growing up with a curriculum in which it was conspicuously absent (see also Sutton-Spence 2014 for discussion about signed poetry on the curriculum in other countries). Many deaf children attending mainstream schools have no access to signed literature of any type, studying only Portuguese literature, possibly with the mediation of a sign language interpreter. Even in the relatively small number of bilingual schools for deaf children, signed literature curricula may not include signed poetry. Heinzelman argues that studying signed poetry can increase the appreciation of Libras in the school environment, encourage children’s awareness of literature generally and an appreciation of aesthetic signed language in particular. Importantly, it will encourage deaf children to create and present their own poetry just as hearing children are encouraged to compose their own poetry in Portuguese.
 
              Heinzelman’s research drew on her own personal collection of Libras poems (often signed for her by friends), individual poems posted on YouTube and poems created as part of the project ‘Produção, Circulação e Consumo da Cultura Surda Brasileira’ (Production, Circulation and Consumption of Brazilian Deaf Culture – see below). This piecemeal selection of poems is common in research because there are not currently any large established central collections of Libras poems to draw on. We will return to this topic later in our discussion of signed poetry anthologies.

             
            
              6 Teaching Libras poetry – distance course on Facebook
 
              Adult education in signed poetry occurs when it is included in Brazilian Sign Language Studies at community, undergraduate and post-graduate levels. It is particularly important for students who will go on to become Libras teachers. The Brazilian Sign Language Studies (Letras/Libras) distance education courses run in 2006 and 2008, administered by the Federal University of Santa Catarina, included 15 participating institutions nationwide, so that a total of approximately 1500 Brazilian students studied deaf or visual literature.
 
              At a community level, continuing education in Libras poetry occurred in the experimental course on Libras poetry that we two authors ran nationwide through a closed group on Facebook, as part of the commitment of the Universidade Federal de Santa Catarina to continuing education within the community. The two-year course opened in April 2014, with subscriptions from members of the deaf community across Brazil. The course drew on Fernanda’s skills as a leading poet, her extensive knowledge of the Brazilian deaf community and her background in teaching and researching Libras and Libras poetry. Rachel brought her knowledge of signed poetry research worldwide and her experience of teaching signed literature, bringing examples from other sign languages, especially BSL. The course initially had 50 participants, although rates of attrition common to part-time, free on-line courses reduced these to 30. Each week, the students were introduced to a different activity or topic of signed poetry, or develop a previous topic in more depth. Topics included signed haiku, adaptation of poems from other countries to reflect Brazilian experiences, signing from unfamiliar perspectives, anthropomorphism, symmetry, representation of a single scene through different senses, and duet performances. The importance of video and internet technology for the development of Libras poetry is demonstrated clearly here. The two teachers met regularly with on-site students to give feedback on poems or other creative pieces that the distance students had posted on Facebook in response to the previous session, before working on the topic for the current session. The on-site students worked together to develop their creative ideas, guided by the teachers and work on the task during the session. All this was filmed in five-minute clips (we found that this was the preferred length for students) using a laptop and the clips were subsequently uploaded to Facebook. Throughout the week, other students posted their work and interacted and discussed it by typing brief comments in Portuguese or by posting longer video comments in Libras. The Facebook group was closed to outsiders, but creation of this community of sign language poets is already contributing to the availability of more examples of Libras poetry as polished final pieces are posted on YouTube. Participants in the course who are also teachers have also shared ideas from the course with their pupils, contributing to the development of the next generation of Brazilian deaf poets.

             
            
              7 Collections and anthologies of signed poetry
 
              There are a few collections of works by individual deaf poets and anthologies of signed poetry in sign languages worldwide, but currently we know of no critical commentary or research upon the construction of these collections. Recorded bodies of signed work began in the USA in 1976 with the production of ‘Gestures’, a collection of Dorothy Miles’ American Sign Language poetry (released as a series of reels of film that could be hired by deaf clubs or other organisations). This collection was followed in 1989 by ‘Poetry in Motion’, a series of videotapes by ASL poets Patrick Graybill, Debbie Rennie and Clayton Valli, released by Sign Media, that included performances of poems by each poet and comments on the poems. In 1995, Ella Mae Lentz released a collection of ASL poems ‘The Treasure’ with In Motion Press. These collections, and others such as work by the Flying Words Project, are all still available in DVD format. In Libras, the first commercially produced collection of Libras poetry was Nelson Pimenta’s ‘Literatura em LSB’ (Literature in Libras) released by Libras video. It contains translations of traditional children’s stories such as Little Red Riding Hood and an adaptation of an ASL fable ‘O Passarinho Diferente’ (Bird of a Different Feather) but it also has four original poems. These poems (‘Bandeira Brasileira’, ‘Natureza’, ‘Língua Sinalizada e Língua Falada’ and ‘O Pintor de A a Z’) [The Brazilian Flag, Nature, Signed Language and Spoken Language and The Painter from A to Z] are accompanied by brief introductions and explanations. Fernanda Machado’s long poem ‘A Árvore de Natal’ (The Christmas tree) released on DVD in 2005 takes the unusual but important approach of presenting the same poem twice in two different environments. The availability of these poems on DVD has meant they have been extensively analysed. Karnopp, Klein and Lunardi-Lazzarin (2012) list several publishers in Brazil that have produced and distribute DVDs of Libras poetry, noting that most of them are based in the large urban areas of either Rio or São Paulo.
 
              Increasingly, however, collections of Libras poetry by individual poets are available on YouTube sites, posted by the poets themselves, sometimes with introductions and explanations. Examples include work by Alan Henry Godinho (www.youtube.com/user/alahenry/videos), Rimar Segala (from São Paulo), Renato Nunes (from Rio) and Mauricio Barreto (from Bahia). These less formally edited collections are increasingly influential as researchers and community members can access the poems easily and quickly, and for free. YouTube also allows anyone to create their own ‘collection’ of specific poetic pieces in Libras simply by searching for a term, for example, signed interpretations of the Brazilian National Anthem or the Lord’s Prayer by many different signing artists.
 
              Collections of Libras work by more than one poet, however, are rarer. ‘Libras LITERATURA Poesia’ is a YouTube site that brings together posted signed poetry without the need for independent searches. This collection brings with it no judgement of quality or any other criteria, beyond the work being a Libras poem.
 
              Perhaps the most important collection so far has been the result of the research project ‘Produção, Circulação e Consumo da Cultura Surda Brasileira’ (Production, Circulation and Consumption of Brazilian Deaf Culture) developed by teams at three Brazilian universities, in the state of Rio Grande do Sul. This collection includes work produced by students of the Brazilian Sign Language Studies distance education course in 2008, administered by the Federal University of Santa Catarina, but with participating institutions nationwide. In total, 183 creative signed pieces in Libras were collected (including poems). The pieces are important for being produced by future teachers and interpreters of Libras, showing the intersection of deaf education and Libras education for the future.
 
              
                Developing a Libras anthology
 
                Although recent years have seen a rapid growth in Libras poetry there is no existing reference anthology for researchers, poets, teachers and other interested people to turn to. Indeed, collections and anthologies of signed poetry anywhere in the world are rare (although there are collections of sign language poetry in many other countries, including the USA, UK, South Africa, Italy and Sweden), and academic discussion of their construction is currently almost nonexistent. Di Leo’s (2004) important work on written poetry anthologies shows the intellectual, economic, political, educational and creative benefits of poetry anthologies. A signed poetry anthology can provide the same benefits to develop Libras poetry. Despite the implications of creating a canon of signed poetry (Guillory, 1993) and of focusing on recorded forms of an art form that has traditionally been primarily one of live performances (Bahan 2006, Krentz 2006), anthologies or collections of Libras poetry are necessary for its development.
 
                Work has now begun to produce an online anthology of Libras poetry (by Fernanda Machado, second author of this chapter) with the aim to promote and increase the status of signed poetry by various deaf people in different genres that represent the deaf community, deaf culture and deaf identity in Brazil (Machado and Sutton-Spence, 2015). It draws on work already published, for example on DVDs and YouTube, as well as poems created by deaf students during the distance learning course of 2006 and 2008 already mentioned. Additionally, poems produced as part of the current Facebook poetry course can feed into the anthology, alongside work by other members of the deaf community.
 
                The anthology brings together a diverse range of poetry that can be analysed and discussed in comparison with other, related works. It will provide a resource for linguistic and literary analysis of existing work, so stimulating discussion and providing a resource for teaching to develop Libras poetry around the country.
 
                Issues that we have begun to consider include the question of whether an anthology of Libras literature should include work only by deaf signers. Gender imbalance of poems in existing collections leads us to ask if the work of female poets should be promoted deliberately. There are also decisions to be made about the ‘Quality criteria’ for inclusion of work, as anthologies are usually expected to include “the best that has been thought and said in the world” (Matthew Arnold, 1869, quoted in Di Leo) The intended audience of the work in the anthology must be addressed and what accompanying introductory information for each poem should be included. Questions of organization (for example, by author, genre, region or historical period) are not easily resolved. A final over-arching question for the selection of any work for inclusion is ‘what is (and what is not) a Libras poem?’ As we have seen in this chapter, the answer may not be clear cut, but an anthology of this art-form can only serve to promote it further.

              
             
            
              8 Conclusions
 
              The research reported here shows that the field of Libras poetry is rapidly growing, with academic studies of the art form accompanying and assisting the development of its promotion. Although most research has been conducted in the last ten years, it already covers a wide range of disciplines, each one in its way contributing to the empowerment of the Brazilian deaf community. With increased teaching of Libras poetry and teaching about Libras poetry at all levels, and increased availability of performance pieces, researchers will be able to conduct further work to hasten its advance.
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            Abstract
 
            New technology and the growing involvement of deaf scholars in the Brazilian academic environment have expanded the prospects for research on Brazilian Sign Language (Libras). The Federal University of Santa Catarina has been exploring how to use these resources to bolster the lexicon of Libras, especially in the fields of education and linguistics. This is the focus of the Letras-Libras Glossary project. The proposal of new signs for academic concepts fosters direct communication and ensures a space of comfort for deaf people within the academic environment. Sign Writing is also used to present specialized terms and promote the use and appreciation of sign language in the academic space. This chapter describes the development of this lexical repertoire, highlighting key methodological decisions involving linguistic knowledge and the relevance of Sign Writing as a basis for organizing the system. The structure of the glossary is based on the constituent elements of lexical units in Libras, to allow bidirectional use by deaf signers as well as hearing non-signers. In its current stage of development, the Letras-Libras Glossary aims to create a methodology for a differential search system based on visual aspects of sign language such as Hand Configuration and Sign Location. For this, it is necessary to rely on linguistic studies of sign languages mainly related to phonology and morphology as an essential reference for the organization of lexicographical repertoires.
 
          
 
          
            Resumo
 
            A inclusão das pessoas surdas na acadêmica é uma realidade e está sendo garantida por meio da legislação de acessibilidade e reconhecimento da língua. Isso tem implicado no desenvolvimento de pesquisas sobre a Língua Brasileira de Sinais – Libras. Novas tecnologias têm sido desenvolvidas no sentido de projetar pesquisas que favoreçam as interações entre as pessoas surdas. A Universidade Federal de Santa Catarina tem explorados estes recursos e garantido espaços para estabelecer a expansão do léxico da Libras de forma responsável e consciente, especialmente nos campos da educação e da linguística.1,2,3 Com a implementação dos Cursos de Letras Libras, um curso de graduação para formar professores de Libras e tradutores intérpretes de Libras e Língua Portuguesa, proposto na modalidade a distância, foi desenvolvido o glossário de Libras. Este capítulo apresenta o desenvolvimento do repertório lexical que foi estabelecido neste glossário de Libras, considerando decisões metodológicas a partir do conhecimento linguístico da Libras, assim como da relevância do uso da escrita de sinais como base da organização do sistema de busca deste glossário.
 
            
              1 Introduction
 
              The number of deaf students in universities, private and public, has increased in Brazil, especially in the last decade, following decree 5626. A relevant factor in this phenomenon is the participation of the Federal University of Santa Catarina - UFSC, responsible for implementing the Letras Libras Course, pioneering training for teachers and translators and interpreters of Libras - Brazilian Sign Language.
 
              To ensure access and permanence of deaf people in the University, all materials were translated into Libras and made available on video in the virtual learning environment of the course. A team of translators was formed, enabling a new field of work for deaf people: the translation of teaching materials.
 
              Translators/actors participating on the team were deaf bilinguals - fluent in Portuguese and Libras – well versed in the cultural realities that permeate the speakers of these two languages. With translation being a relatively new field, the first translators had to create their own strategies to develop this work, since there are specificities of the visual spatial modality which prevent the appropriation of the strategies already used and consolidated in oral languages.
 
              Since the opening of the course, which started its first class in 2006, a considerable volume of academic material has been translated into Libras and made available to students. The translation process of these materials has generated and continues to generate an extensive list of bilingual (Portuguese - Libras) specialized academic language and linguistics terms.
 
              The translation of these technical terms demands ongoing discussion, research and creation of neologisms to minimize students’ difficulties in understanding academic texts.
 
              As a result of this work, it was necessary to establish and provide a lexical repertoire of specialized terms in the virtual environment of the Letras Libras course. This repertoire is called Letras Libras Glossary,4 a relevant resource for the education of students because it presents definitions in Libras of concepts of deaf education and language teaching through videos produced by translators/deaf researchers that are intelligible to the target audience of the course.5
 
              In this chapter, the development of the Letras Libras Glossary, which was constituted as a tool for the teaching-learning environment of the Letras Libras course will be presented, highlighting the decisions in system organization which demanded and required in-depth linguistic analysis of lexical units in sign language, as well as the role of sign writing to support this analysis and as a reference for the glossary’s database and for the notation (writing) of Libras.

             
            
              2 Lexical expansion in Sign Language
 
              According to the Concise Oxford Dictionary, glossaries were used in the Middle Ages and Renaissance and contained a collection of terms from an area of knowledge and their meanings. A glossary was located at the end of a manuscript, or bound in a separate volume, with interlinear notes (glosses), about the meaning of ancient words, technical terms or little-known meanings found in the work.
 
              In the Letras Libras course, the glossary is used to elucidate specialized terms or terms whose meanings are little known within the Deaf Community.
 
              In the virtual learning environment, there are texts and resources needed for training the students of Letras Libras. Because the texts are complete with concepts that must be understood, learned and applied throughout the course, the Portuguese texts often have specialized terms that do not (yet) have counterparts in Libras.
 
              The Letras Libras Glossary aims to contribute to the expansion of the Libras sign dictionary.6 It is relevant not only for the students of the course, but also for translators/interpreters in general and for researchers in the field. As highlighted by Faria-do-Nascimento (2009):
 
              
                Educating deaf students in undergraduate programs about the processes of terminology construction will allow even more rapid enrichment of the Brazilian Sign Language, and the rapid dissemination and systematization of terminology and neologisms will entail faster access to the field, also for interpreters to adapt their translation to the emerging context. (Faria-do-Nascimento, 2009, p.55)

              
 
              However, despite new technologies encouraging the development of lexicographical repertoires, there are still relatively few initiatives to elaborate repertoires for areas of specialization. Standing out in this field beyond the Letras Libras Glossary, we note the work of the FENEIS of Rio Grande do Sul with the Forum of Deaf Studies in Information Technology - FESAI; Scientific Glossary Project in Brazilian Sign Language, designed and produced by the Institute of Medical Biochemistry, Federal University of Rio de Janeiro, coordinated by Professor Vivian Rumjanek; Project “Signing Physics” of the Federal University of Mato Grosso; the blog “Terminology of Brazilian Politics in Libras / Portuguese Language” organized by the researcher and translator Ednilson José Júnior; WebSurdo blog with IT signs produced by the translator and researcher Francinei Costa Rocha; the FotoLibras Guide coordinated by Tatiana Martins; Glossary of Breastfeeding in Libras produced by the Department of Health and Education of Mato Grosso do Sul; beyond these, there are vocabularies developed in academic chapters as in Amorim (2012), Faria-Nascimento (2009) and Marques (2008).
 
              Even in American Sign Language, which has been systematically investigated since 1960 it is more common to find lexicographical repertoires of general language than in areas of specialization.
 
              Oliveira and Weininger (2012) attribute the need to develop repertoires for areas of specialization in Libras to historical issues or difficulties with learning the Portuguese language described by several Brazilian deaf researchers. As attested in Silva (2009):
 
              
                In many cases, the deaf read but do not understand what they read, they cannot construct the meaning of the text, have the habit of reading words in isolation, without considering their context, usually looking for the translation into sign language. The failure in reading by most deaf people for many years may be linked to factors such as: (1) pedagogical practice in which the teacher follows the easiest path teaching word by word and discarding the connecting elements such as prepositions, conjunctions and articles, therefore deducing that sign language does not have these connectors; (2) the vast majority of teachers who teach Portuguese language for the deaf are not fluent in sign language, which results in a substantial barrier to the mediation between teacher and student, as well as the nonrecognition of Libras as an effective language, and, finally, (3) the fact that the deaf are faced with texts in Portuguese and not in Libras. (Silva, 2009, p.50)

              
 
              Therefore, in view of the absence of materials, it was necessary to deepen, refine, discuss and reflect on the Libras sign dictionary, since the field of research in linguistics of sign language in Brazil is relatively new. As such, at the time of constituting the field, academic sign dictionaries were created primarily via loans from fingerspelling. This sometimes passed the idea of artificiality to deaf academics, suggesting the need for further consideration of the creation of abstract concepts.
 
              As McCleary observes (2009):
 
              
                Sign languages don’t have the same possibilities of borrowing we see in oral languages, because of the difference in modality. Still, they always live in close contact with a dominant oral language and can be influenced as a consequence of this contact. The more open channel for the influence of oral language onto sign language is through fingerspelling and “initialization”. All sign languages use fingerspelling as a means of compensating for the lack of signs to represent concepts that already have a name in oral language, and to represent proper names. (McCleary, 2009, p.39)

              
 
              However, in everyday experience, ‘visual’ and ‘iconic’ signs were observed, while deaf academics relied on the use of fingerspelling or signs formed by using the first letter of the Portuguese word. At the same time, they felt the need to create signs closer to visuality to better understand the concepts. The proposal for new signs for academic concepts seeks to approximate the direct communication in signs to ensure a space of comfort for deaf people also in the academic environment. In the same line, aiming to promote the use and appreciation of sign language in the academic space, SignWriting is also used in the presentation of specialized terms in agreement that “writing - and letterpress printing – are the technologies that have most promoted the standardization of languages and cultural dominance of a central power over other regions.” (McCleary, 2008, p. 17). SignWriting is important to record and store a sign variety on paper and / or computer screen, contributing to memorization and visualization of a particular concept.
 
              Without attempting to provide a definitive solution for signs corresponding to the concepts in the areas covered in the Letras Libras course, the development of this glossary is a product of this process of reflection and discussion coming from interactions with / among students, researchers, interpreters and professors participating in the transformations experienced by the Deaf Community in the academic environment of the Federal University of Santa Catarina since 2006.

             
            
              3 Evolution of the Letras Libras Glossary
 
              Initially, each video of the glossary had the following structure: 1) Spelling of the word; 2) Sign to be used by the course translators; 3) Definition of the concept; 4) Examples; 5) Regional variations.
 
              If the team did not know a sign in Libras which corresponded to the term in Portuguese and there had not yet been a proposal for a new sign for the term, the Glossary had the following structure: 1) Spelling of the word; 2) Definition of the concept; 3) Examples.
 
              Spelling was a resource used as a kind of loan while an adequate sign did not exist to represent the concept studied. As previously mentioned, this is common practice in Libras and also in other sign languages as can be seen in the quote below from researchers from American Sign Language.
 
              
                Technical terms are finger spelled only if no sign currently exists and the English term is important to know. However, a combination of signs may be enough to carry the concept until a more efficient sign is created by the Deaf community. (Tennant; Brown, 1998, p.20)

              
 
              The construction of such a terminological repertoire proved relevant for expanding the Libras sign dictionary in a responsible and committed way. This is evidenced by frequent requests from interpreters, deaf students as well as researchers from around the country to have access to the material, arousing interest even from institutions wishing to offer courses similar to Letras Libras and to have access to knowledge developed by the UFSC team to advance further achievements in the field.
 
              However, despite the work of study and preparation the Letras Libras Glossary still did not meet the target audience as the translators would expect, since the search in the system was allowed in only one direction (Portuguese-Libras). This limitation occurred because the indexation remained primarily by alphabetical order of the Portuguese language, a limitation also present in other lexicographical repertoires in Libras as analyzed Carvalho and Marinho (2007):
 
              
                When consulting entries within the body of the dictionary, the deaf searching for the meaning of a word in Portuguese will find the entry–word easily. However, he/she will encounter difficulties if knowing the sign and trying to find the equivalent in Portuguese, since he/she will have to go through all the material or resort to a mediator, being placed in a dependant condition. (Carvalho and Marinho, 2007, p.128)

              
 
              The criteria for systematic organization of the glossary needed to be developed based on constituent elements of lexical units in Libras to allow full bidirectional use of the repertoire both by deaf users (students, teachers and translators of educational course materials of the Letras Libras course) as well as hearing persons (students, teachers and interpreters).
 
              Therefore, the current stage of development of the Letras Libras Glossary aims to develop a methodology for the establishment of a differential search system based on visual aspects of sign language such as Hands Configuration and Sign Location, coupled with a proposed expansion and availability online with free access to translators and researchers. This tool not only contributes to the task of the translators of the Letras Libras course but also aims to enable the work of other professional translators and translators in training, seeking to facilitate the translation of specialized texts in a systematic way and enabling the consolidation of a relevant field of translation studies in Libras.
 
              For this it is necessary to rely on linguistic studies of sign language mainly related to phonology and morphology. The identification of phonological and morphological units comprising Libras are an essential reference for the organization of lexicographical repertoires in that language. In the following section, we shall present some of the linguistic knowledge which supported the methodological decisions for the development of the glossary.

             
            
              4 Search filters and linguistic analysis
 
              The delimitation of search filters in the glossary has contributed to deepening and systematization of linguistic analysis of terminological units in Libras7 since one of the first contributions of the system development was to confirm the need to define effective search criteria.
 
              Thus, based on examinations of lexicographical repertoires in sign language it was decided that the first filter should be the Hand Configuration (HC) which constituted the sign. For each video a HC should be associated that would enable the user of the Glossary to find it in the set of videos stored in the database.
 
              It was necessary to decide which would be the HCs used in the system. In Brazil there were three relevant proposals for cataloging and sorting HCs, namely: Ferreira-Brito (1995), Lira and Souza (2005) and Pimenta (2011),8 and the proposal from Nobre (2011)9 which was under construction at that time. Faria-do-Nascimento (2009) also developed a sorting proposal based on lexicographical principles, however, seeking to cover a greater number of researchers and not wishing to formulate a new sorting proposal of HCs, the Letras Libras Glossary considered the HCs as organized in the Sign Writing system. Thus, searching in the Letras Libras Glossary is based on the ten groups presented in the International Sign Writing Alphabet (ISWA) 2010. According to Stumpf (2005, p.57), “[t]here are ten groups of hand symbols. The hands are grouped according to the fingers used. These ten groups are the beginning of the ‘Sign Writing-Symbol-Sequence’, which is the order of symbols used for sign searching in Sign Writing written dictionaries”. The Hand Configuration Groups are illustrated in Figure 1.
 
              
                [image: ]
                  Figure 1: View of the Hand Configuration Groups.

               
              Usability testing (Cardoso, 2012) coupled with linguistic analysis revealed the need to provide not only the search for a HC (right hand for right-handed people), but also via the HC defined in the literature as passive (left hand for right-handed people). Initially the availability to search by either hand seemed to expand the possibilities of the system at a satisfactory level (considering search possibilities and complexity of access) for the users. However, once the two options of association for search were defined, phonological analysis of a sample of terminological units within the system revealed other features that still needed to be defined in order to provide practical search possibilities. For example, in signs such as PRAGMATIC (Figure 2) and SEMANTICS (Figure 3) is difficult to choose which HCs should be attached to the sign in the system. The analysis of these and other terminological units in the system seem to indicate the need to associate with each video all the hand configurations that appear in the articulation of the sign. However it is also necessary to think about usability at the time of data retrieval for the user of the glossary and evaluate if the association of several HCs will affect the filtering function the HC should perform in the database.
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                  Figure 2: Sequence of screenshots of sign PRAGMATIC.10
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                  Figure 3: Sequence of screenshots of sign SEMANTIC.

               
              Currently, two HCs are associated with each sign posted in the system, without disregarding the reformulation of this methodological decision. As research in linguistics of sign language develops, it is possible to create the foundation for the functionalities of digital lexicographical repertoires, such as the glossary, at the same time that the application of certain results on the database of signs point to phenomena that contribute to research in linguistics.
 
              In the case of the “Location” filter, the basis were the studies of Stokoe and colleagues (1976) which defined the following locations for performing a sign in ASL: neutral location; face or entire head; forehead, eyebrow, upper face; eyes, nose or middle face; lips, jaw or lower face; cheek, temple, ear or side face; neck; torso, shoulders, chest and trunk; non-dominant arm; non-dominant elbow, forearm; inner wrist; outer wrist.
 
              After some discussion and analysis (still preliminary) using an avatar (Figure 4) fourteen selectable regions were established: 1) Neutral; 2 Head; 3) Forehead; 4) Eyes; 5) Nose; 6) Mouth; 7) Chin; 8) Cheek; 9) Ears; 10) Neck; 11) Shoulders; 12) Trunk; 13) Arm; 14) Hands.
 
              In this filter, the user must define using the mouse cursor the body part where the sign is performed, clicking as soon as the desired location appears as shaded.
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                  Figure 4: View of avatar and some location filters.

               
              With these filters it is already possible to observe some characteristics of terminological units and categorize them according to each chosen filter.
 
              Thus, one can, for example, analyze only the signs associated with filter ‘head’ (Figure 5):
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                  Figure 5: Results of the search for the ‘head’ filter.

               
              Both the ‘Hand Configuration’ Filter and the ‘Sign Location’ Filter should serve the purpose of organizing the database of terminological units and allowing the retrieval of information in the most intuitive and efficient way. Therefore, the way of associating these filters with the system videos is in continuous improvement. In this task, studies and materials developed in SignWriting have been instrumental in making decisions for the organization of the Letras Libras glossary.
 
              The following section will present general information about sign writing and its contribution to the organization and search in sign language lexicographic repertoires.

             
            
              5 SignWriting in the organization of lexicographical repertoires
 
              SignWriting is a visual notation system of sign languages. The symbols used in this writing seek to express the movements, the shapes of hands, the non-manual expressions and points of articulation. Thus, sign languages rely count on video recordings and SignWriting.
 
              SignWriting’s most important feature is to be a graphic and schematic system designed to write signs which, through minimal graphic conventions, allows the notation of signs with utmost naturality. It is a generic system, that is, not specific to a particular sign language, which is reason why it can be used to write the sign language of any country.
 
              The writing system for sign languages named SignWriting (SW) was invented about 30 years ago by Valerie Sutton, who directs the DAC - Deaf Action Commitee, a nonprofit organization based in La Jolla, California, USA. Contrary to other trials in sign languages, such as Stokoe, HamNoSys or SignFont, which copy the conventions of written spoken languages with a predominantly linear sequence of symbols, SignWriting takes advantage of the spatial relationships of symbols in a bidimensional “sign box” in order to represent a sign. These sign are then written vertically downwards on a page to represent signing.
 
              It is a system to represent sign languages in a schematic graphical mode that functions as an alphabetic writing system, in which the fundamental graphic units represent fundamental gestural units, their properties and relations. SignWriting can notate any sign language in the world without going through the translation of spoken language. Each sign language adapts the system to their own spelling. The SignWriting notational system allows mapping of signs of a sign language, contributing to the study and organization of the lexicon of the language. In the words of Capovilla and Raphael (2001):
 
              
                The solution for the deaf writing consists in ensuring that the lexical signs of the language with which they communicate are converted to text. This requires replacing the alphabetic code that maps speech by another code that maps the signs or code of signs, e.g., the SignWriting system. (Capovilla and Raphael, 2001, p.1494, Volume II).

              
 
              The International SignWriting Alphabet is a notational system with schematic graphic characteristics, composed of a rich repertoire of elements of representation for the main gestural characteristics of sign languages.
 
              In the Letras Libras Glossary, ISWA allowed the organization and hierarchical representation of hand groups and configurations. To digitally store a sign in its written form, BSW was used, which is the binary representation of sign writing. This representation can be easily stored in a database and automatically converted into images (SW symbols), whenever necessary for visualization. Thus, although the hand configurations are represented by pictures, each image is associated with a code. Since each base hand configuration is represented by a unique code, it is possible to implement a search for this configuration within the data base. There are different types of movement for different classifying hand configurations in Libras.
 
              With the studies of Miranda (2013), it was possible to organize the system based on SignWriting Image Server. According to the author:
 
              
                SignWriting is a spatial writing system, which combines a limited number of symbols on a two-dimensional screen, where each word is a group of symbols read as a single unit and represented with characters and coordinates. The Unicode standard can only simulate a spatial nature with overwrite and underwrite, and complicated rules to combine sequenced characters. SignWriting proposes to codify a script and not a specific language, and as such can be used by all sign languages without modification. (Miranda, 2013, p.21–22)

              
 
              Furthermore, the utilization of the hand configuration groups from SW in the Letras Libras Glossary permits its conformance to an international standard, facilitating the use of the glossary database for new research. Therefore it is from the transcription of the sign in ISWA symbols that its attributes of hand configuration and sign location are identified to be posted in the system.
 
              Additional research along this line will open the way for this system to be used more frequently in software applications for general use, opening the possibility for sign languages to make use of written forms in an efficient and useful way. While the decision to use SignWriting continues to be a socio-linguistic decision for each deaf community, we hope this research will contribute to the resolution of technical obstacles so that they will not be a factor in the communities’ decision process.
 
              Initially, the glossary videos had all their content transcribed to SignWriting. However, in the new version the option was to present just the ‘sign’ itself in Sign Writing (Figure 6). This change occurred as suggested by the Letras Libras course students who used the interactive tools made available by the course coordination to receive suggestions, comments and criticism.
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                  Figure 6: Resulting screenshot of the sign LINGUISTIC.

               
              The treatment of data associated with ISWA binary codes allows automatic retrieval of information, which guarantees consistent and impartial results. Therefore, for instance, it is possible to retrieve information such as the frequency of usage of each HC in the system. As in the SignBank dictionary, when selecting group 9 the system recovers information on frequency of the signs associated to each HC in the group (Figure 7).
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                  Figure 7: Visualization of frequency of usage of group 9 HCs in the SignBank dictionary. Source: http://www.signbank.org/signpuddle2.0/frequency.php?ui=12&sgn=46&cat=1&sg=1cd

               
              Based on this treatment of information from the system, in the Letras Libras Glossary the decision was to ‘hide’ the HCs while not associated with any sign from the database, preventing the user from selecting HCs which will not yield results. As such, group 9 originally presents 40 HCs (Figure 8) while the user only visualizes 8 (Figure 9) currently in the Letras Libras Glossary.
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                  Figure 8: HCs from group 9 of Letras Libras Glossary.
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                  Figure 9: HCs from group 9 available for consultation by the user of the Letras Libras Glossary.

               
              The Project to update the glossary also envisions to provide search filters directly through Sign Writing symbols, and from these, the use of avatars. The visual ideal in technology would be to use only the avatar in Libras instead of human translators; however, it is still difficult to find an automatic translation, which fulfills the specificities of sign language.
 
              In this field of investigation, we can mention the research developed by Project SiSi (Say It Sign It) by IBM; by the GTI Graphics Group of Pompeu Fabra University; by Unicamp under coordination of professor José Mario de Martino.

             
            
              6 Some results of the descriptive representations of the Letras Libras Glossary
 
              In an analysis containing 132 lexical units of the first version of the Letras Libras glossary, it was already possible to extract some data related to the formational characteristics of the terminological signs. This analysis was initially performed with the objective of identifying the formational elements of the terminological signs so that new functions could be implemented into the computer system developed to host the glossary.
 
              Through these data, it was also possible to realize, for example, a comparison with data obtained throughout the analysis of lexical units from the general language made by Xavier (2006) from the dictionary of Capovilla and Raphael (2001).
 
              Xavier (2006) analyzed 2,269 lexical units from the 4,335 entries contained in the dictionary. Within the different formational characteristics analyzed and described by Xavier, the “quantity of hands” and the “movement” were elected as source-data to generate some graphs originated by crossing the results of Xavier’s (2006) analysis with the analysis of terminological items of the Letras Libras Glossary (version 2008–2010).
 
              Therefore, in Graph 1 we can observe that more signs performed using two hands were found in the Letras Libras Glossary than in the general lexicon corpus, as had been expected, according to Oliveira and Weininger (2013), due to the level of complexity generally required by technical language.
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                  Graph 1: ‘Quantity of hands’ in the performance of the signs from the Letras Libras glossary and the dictionary of Capovilla and Raphael (2001).

               
              In relation to ‘movement’, it is noticed that in all signs analyzed from the sample of the Letras Libras Glossary (2008–2010) this characteristic was presented. In Graph 2 it is possible to see this result in relation to the data obtained by Xavier (2006).
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                  Graph 2: Presence of ‘movement’ in the performance of the signs from the Letras Libras glossary and the Capovilla and Raphael dictionary (2001).

               
              Beyond this early data, it also became possible to identify in the Letras Libras Glossary a formational complexity, which could not be ignored upon definition of the system’s functions. Among the signs which were initially classified as complex due to presenting, for example, movement in both hands with different hand configurations in each hand, some features were identified such as the occurrence of signs categorized as linguistic borrowings, that is, borrowed from other sign languages. For example, the sign for VIDEOCONFERENCE Figure 10. Representation in SW of the sign VIDEOCONFERENCE (Figure 10), borrowed from French Sign Language, and utilized by students as well as in international meetings to explain the resources of the Distance-Learning Letras Libras Course.
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                  Figure 10: Representation in SW of the sign VIDEOCONFERENCE.

               
              Based on the sign for ‘videoconference’, other signs were proposed maintaining the same hand configuration which participates in the formation of this first sign, for example, VIRTUAL ENVIRONMENT (Figure 11) and HYPERMEDIA (Figure 12). These early examples showed that the hand configuration (9.16) of ISWA (Figure 13) would be relevant as search filter for such signs, because when deciding to search for HC 9.16 in the Letras Libras Glossary data bank, the user will not only be able to obtain as a result the sign VIDEOCONFERENCE, but also other related signs, such as VIRTUAL ENVIRONMENT and HYPERMEDIA.
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                  Figure 11: Representation in SW of the sign VIRTUAL ENVIRONMENT.
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                  Figure 12: Representation in SW of the sign HYPERMEDIA.
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                  Figure 13: Some results of the Architecture Glossary developed by professor Vera Lúcia de Souza e Lima from CEFET-MG.

               
              Similar examples occur with other signs, such as ‘morphology’, ‘morpheme’, and ‘derivation’ (presented in Stumpf, Oliveira and Miranda, 2014). This early result caused an immediate review of the Letras Libras Glossary system, because the realization that the participant hand was relevant to the formation of the terminological item, not just being a ‘passive hand’, or ‘static’ with reduced HC, implied that the participant hand would also be considered by the user when searching for certain items. This was observed in some usability system tests performed with the participation from the Letras Libras course. As expected, through the languages functional principles, the same resources used to codify items are used to decodify them (Weininger, 2000).

             
            
              7 Final considerations
 
              The Glossary constitutes an important tool for the education of students as well as for the expertise of translators/interpreters, but it also serves mainly the purpose of appreciation and amplification of the Libras lexicon.
 
              The codification of hand configurations through ISWA allowed the development of a system with consistent data storage and retrieval – through the ‘SIGN search’. Feeding of this database depends on permanent discussions about several issues concerning sign language linguistics and partnerships with other research groups in order to contribute effectively to the enhancement of the field of terminology in Libras.
 
              Beyond the terminological contributions to the linguistics field, the UFSC team has also been approached by researchers from other institutions dedicated to the development of lexicographic repertoires in different fields of knowledge, aiming to work together using the knowledge built in the Letras Libras course as a starting point. Work is being done to consolidate such partnerships in order to elaborate and make available “Libras glossaries” to several fields of expertise, supported by the software being developed at UFSC to store and search for signs in a terminological database.
 
              As such, nowadays the authors of this chapter are focusing their work in order to guide the development of digital glossaries in Libras, covering new fields of knowledge throughout partnerships with researchers who already produce materials in this line but do not possess an online system which complies with the specifications of Libras regarding data sharing. The partnerships are established between UFSC and other higher education institutions; such is the case with CEFET-MG (Figure 13) with research be Professor Vera Lúcia de Souza e Lima and FURG, through Professor Francielle Martins’ research, as well as research in other fields developed by UFSC’s own professors such as Professor Germano Dutra Jr., who is also a Cinema professional.
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                  Figure 14: Initial screen of “Libras Glossary” showing icons of the new fields of knowledge available in the system.

               
              Figure 14 shows the initial screen of the Libras Glossary where the new fields of knowledge are presented: Architecture – coordinated by professor Vera Lúcia de Souza e Lima and Cinema – coordinated by professor Germano; as well as the Letras Libras glossary itself , the first repertoire implemented in the system.
 
              The development of the Letras Libras Glossary now becomes a wide-ranging project, which along its construction has shown several possibilities of research and partnership possibilities not only in the linguistics field but also in other areas of knowledge.
 
              The knowledge constructed by the Glossary team constitutes a consultation tool, which contributes to a better quality in graduate and post-graduate courses, sign language research, usage by the deaf community, meetings and congresses, etc.
 
              In addition to this, it proves that Libras is a full-fledged and living language, which amplifies the need to represent technical terms. It represents an upgrade for the deaf community, which not long ago was limited to a much lower level than the capacity of its members, rapidly expanding their language through having full access to opportunities that were always rightfully theirs and today are becoming a reality.
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            1
              First author: Marianne is deaf, with a PhD in Information Technology in Education, professor of the Letras Libras Course at UFSC/Dali. Her research is focused on SignWriting and new Technologies at the post-graduate linguistics program – stumpfmarianne@gmail.com

            
            2
              Second author: Janine is hearing, PhD in Translation Studies, teacher of the Letras Libras Course at Universidade Federal de Santa Catarina. Her research activities focus primarily on Sign Language Studies. She has written research chapters on Glossaries development in Brazilian Sign Language and Brazilian Sign Language Translation/Interpretation – janinemat@gmail.com

            
            3
              Third author: Ramon is hearing, graduated in Computer Science at Universidade Federal de Santa Catarina – ramon.rdm@gmail.com

            
            4
              Available at http://www.glossario.libras.ufsc.br (under development)

            
            5
              More information on the Letras Libras Glossary in Stumpf, Oliveira and Miranda (2014).

            
            6
              For Stumpf (2005), a sign dictionary is the collection of expressions which make up the lexicon of a specific sign language.

            
            7
              Janine Oliveira, one of the authors of this chapter, developed PhD level research in which she proposed a model for linguistic analysis of terminological units in Libras. See Oliveira (2015).

            
            8
              Initially the 61 HCs identified by Pimenta had no date of publication as they were presented in a type of poster, and in materials marketed by Libras Vídeo, such as the hand configuration game. But in 2006, Pimenta in partnership with Quadros published a learning material named “Curso de Libras” (in three volumes) and it became possible to find references of this date for the HC inventory mapped by the author.

            
            9
              Rundesth Saboia Nobre elaborated in his MSc investigations a proposal with 132 hand configurations divided into 13 groups. Available at http://www.idsinais.libras.ufsc.br/listaCm.php.

            
            10
              In figures 2 and 3 the image of translator Fernanda Machado is shown.
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                	education1, 2, 2, 3, 3, 4, 5, 5, 6, 6, 7, 7, 8, 9, 10, 11, 12, 13, 13, 14, 14, 15, 16, 17, 18, 19, 20, 21, 22, 22, 23, 24, 25, 26, 27, 28, 28, 29, 30, 31, 31, 32

                	empty category1, 2, 3, 3, 4, 4, 5, 6

                	endangered language1, 2

                	English1, 2, 3, 4, 5, 6, 7, 7, 8, 9, 10, 10, 11, 11, 12, 13, 13, 14

                	error analysis1

                	ethnic1, 2, 3

                	experimental studies1

                	eye-gaze1, 2, 3

                	fables1

                	face-to-face performances1

                	facial expressions , see also non-manuals1, 2, 3, 4, 5, 6

                	features1, 2, 2, 3, 4, 4, 5, 5, 6, 7, 8, 9, 10, 10, 11, 12, 12, 13, 14, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30

                	first language1, 2, 2, 3, 3, 4, 5, 6, 7, 7, 8, 9, 10, 10, 11, 12, 12, 13, 13, 14, 15

                	focus1, 2, 3, 4

                	focus constructions1, 2, 3, 4

                	France1, 2, 3, 3, 4

                	free variation1

                	French Sign Language (LSF)1, 2, 3, 4, 4, 5, 5, 6, 7, 7, 8, 8

                	functional categories1

                	functional morphemes, see morphology

                	gender1, 2, 3, 4, 5, 6

                	generations , see also age group1, 2, 2, 3, 4

                	generative grammar1

                	Generative Theory1

                	genre1, 2

                	global access1

                	glossary1, 2, 3, 4, 4, 5, 5, 6, 7, 8, 8, 9, 10, 11, 12, 13, 13, 14, 14, 15, 16

                	glossing1, 2, 3, 3

                	habitus1, 2, 3, 4, 5, 6

                	hand arrangement1, 2, 2

                	hand configuration, see handshape

                	handshape1, 2, 3, 3, 4, 4, 5, 5, 6, 7, 7, 8, 9, 9, 10, 11, 12, 13, 13, 14, 15, 15, 16, 17, 18, 19, 19, 20, 20, 21

                	hard-of-hearing1, 2

                	hearing children1, 2, 3, 4, 5, 6, 6, 7, 8, 9, 10, 10, 11, 12, 13

                	hearing loss1, 2, 3, 3, 4, 4, 5

                	hearing parents1, 2, 3, 4, 5, 6, 7

                	hearing students1, 2, 3, 4, 4, 5, 5, 6, 6, 7, 8

                	historical1, 2

                	hybridization1, 2

                	iconography1, 2

                	imperfective aspect1, 2, 2, 3, 4, 4, 5, 5

                	indexical , see also pointing1, 2, 3, 3, 4, 4, 5

                	inference1, 2

                	Instituto de Políticas Linguísticas1

                	intensity1, 2, 3, 4

                	interlingual translation1, 2

                	intermodal translation1

                	International Sign Writing Alphabet (ISWA)1

                	interpretation1, 2, 3, 4, 5, 6

                	interrogatives1, 2

                	Inventário Nacional da Diversidade Linguística1, 2

                	Inventory of Libras1, 2, 3, 3, 4, 4, 5

                	iterative aspect1, 2, 3

                	Karitiana1, 2

                	Koda , see Children of Deaf Adults1, 2, 3, 3, 4, 4, 5, 6, 7, 8, 8

                	language acquisition1, 2, 3, 4, 4, 5, 6, 7, 8, 8, 9, 10, 10, 11, 12, 13, 13, 14, 14, 15, 16

                	language learners1, 2, 3, 3, 4, 5, 6, 7, 7, 8, 8, 9, 9, 10

                	language planning1, 2, 3

                	late acquisition , see also early acquisition1, 2, 3, 4, 4, 5, 6

                	late exposure , see also early exposure1, 2, 2

                	law1, 2, 3, 4, 5, 6, 6, 7, 8, 9, 10, 11, 12, 13

                	Law n.1, 2, 3, 4

                	learning environment1, 2

                	Letras-Libras1, 2, 3, 4, 5, 5, 6, 6, 7, 8

                	lexicography, see lexicon

                	lexicon1, 2, 2, 3, 4, 5, 6, 7, 8, 8, 9, 10, 10, 11, 12, 12, 13, 14, 15, 15, 16, 16, 17, 18, 18, 19, 19, 20, 20, 21, 21, 22, 22, 23, 23, 24, 24, 25, 25, 26, 26, 27, 28, 29, 30, 30, 31, 32, 32, 33, 33, 34, 35, 35, 36, 37, 37, 38, 39, 39, 40, 40, 41, 42, 43, 44, 45, 46, 46, 47, 47, 48, 49, 50, 50, 51

                	linguistic development1, 2, 3, 4, 5, 6, 7, 8

                	logical-deductive reasoning1

                	manual alphabet1, 2, 2, 3, 4, 5, 6

                	meaning construction1

                	metacognitive strategies1, 2

                	metalinguistic awareness1

                	metalinguistic skills1

                	modal1, 2

                	morphology1, 2, 3, 4, 4, 5, 6, 7, 8, 9, 10, 10, 11, 12, 13, 14

                	mouthings1, 2, 3

                	mouth morpheme1, 2, 3, 4

                	movement1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 8, 9, 10, 10, 11, 12, 12, 13, 13, 14, 15, 16, 16, 17, 18, 19, 19, 20, 21, 22, 23, 23, 24, 25, 26, 27, 28, 28, 29, 29, 30, 31, 31, 32, 33, 34, 35, 36, 37, 38, 38, 39, 40, 41

                	narratives1, 2, 2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 10, 11, 12

                	National Artistic and Cultural Heritage Institute1, 2, 2

                	National Institute for Deaf Education1, 2, 3, 3, 4, 5, 6, 7, 7, 8, 8, 9, 9, 10, 10

                	national language1, 2, 3, 4

                	native sign language1

                	neologism1, 2, 3

                	non-dominant1, 2, 2, 3, 3, 4, 5, 6, 6

                	non-manual marking1, 2, 3, 4, 5, 6, 6, 7, 8, 9, 10, 10, 11, 11, 12, 13, 13, 14, 15, 15, 16, 17, 18, 19, 20, 21

                	noun1, 2, 2, 3, 4, 5, 5, 6, 7, 8

                	number features1, 2, 3, 4, 5, 5, 6

                	object1, 2, 3, 4, 5, 6, 7, 7, 8, 8, 9, 9, 10, 11, 12, 13, 14

                	object shift1, 2, 3, 4, 5

                	one-handed1, 2, 3, 3, 4, 4, 5, 6, 7, 7, 8, 9, 9, 10, 11

                	orientation1, 2, 3, 4, 5, 6, 7, 8, 8, 9, 10, 11, 11, 12, 13, 14

                	original sign languages1, 2, 3

                	parameters , see also handshape1, 2, 3, 4, 4, 5, 5, 6, 7, 8, 9, 10, 10, 11, 12, 13, 14, 15, 15, 16, 17, 18, 19, 19, 20, 21

                	pedagogy1, 2, 3, 4, 5, 6, 7, 8, 8, 9, 10, 11, 12

                	perfective aspect1, 2, 2, 3, 4, 5, 5, 6

                	Performance art1

                	perseveration1, 2, 2

                	phonemic discrimination1

                	phonetic-phonological context1, 2, 2, 3, 4

                	phonological awareness1, 2, 3, 3, 4, 4, 5

                	phonological acquisition1, 2, 3

                	Phonological Awareness Test in Libras1, 2, 2, 3

                	phonological codification1

                	phonological processing1, 2

                	phonological tests1

                	place of articulation1, 2, 3, 4, 4, 5, 6, 6

                	plain verbs1, 2, 3, 3

                	plurality1, 2, 3

                	poetry1, 2, 2, 3, 4

                	pointing , see also indexical1, 2, 3, 4, 5, 5, 6, 7, 8, 8, 9, 10, 10, 11, 11, 12, 13

                	Portuguese, see Brazilian Portuguese

                	pro-drop parameter1, 2, 3, 4, 5

                	pronominal categories1

                	pseudowords1, 2

                	reading process1, 2

                	reading skills1, 2, 3, 3

                	repertoires1, 2, 3, 4, 5, 6, 7

                	rhyme1, 2, 3

                	second language1, 2, 2, 3, 4, 4, 5, 6, 7, 8, 8, 9, 10, 10, 11, 12

                	semantics , see also lexicon1, 2, 3, 4, 5, 6, 7, 8, 9, 9, 10, 10, 11, 11, 12, 13, 14

                	SignBank1, 2, 3

                	signed folklore1, 2, 3

                	signed literature1, 2, 3, 4, 5, 5, 6, 7, 7, 8, 8, 9

                	signers1, 2, 2, 3, 4, 5, 5, 6, 7, 8, 8, 9, 10, 11, 12, 13, 14, 14, 15, 16, 17, 18, 18, 19, 20, 21, 22, 23, 23

                	signing rate1, 2, 3, 3

                	Sign’s ID1, 2

                	SignWriting (SW)1, 2, 3, 4, 5, 6, 7, 8, 8, 9

                	simultaneity1, 2

                	singling1, 2, 2, 3

                	sociolinguistics1, 2, 3, 4, 5, 6, 7, 7, 8

                	speakers1, 2, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11

                	spontaneous translation strategy1

                	subject1, 2, 3, 4, 5, 5, 6, 6, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 13, 14, 15, 16, 17

                	sublexical1, 2, 3, 4, 5

                	Swedish Sign Language (SSL)1, 2, 3

                	symmetry in signing1, 2, 3

                	synchronic1, 2

                	syntactic structure1, 2, 2, 3, 4, 5, 6

                	syntax1, 2, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16

                	target sign1, 2, 3

                	teacher training1, 2

                	teaching Portuguese1, 2, 3, 4

                	Technical terminology in Libras1, 2

                	tense1, 2, 3, 3, 4, 5, 6, 7, 8, 9, 9, 10, 10, 11, 12, 13, 14, 14, 15, 15, 16, 16, 17, 18, 18, 19, 19, 20, 21, 22, 23, 24, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 38, 39, 39, 40, 40, 41, 42, 43, 43, 44, 45, 46, 47, 47, 48, 48, 49, 50, 50, 51, 52, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 66, 67

                	tense inflection1, 2

                	time adverbials1, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 8, 8, 9, 9, 10

                	topicalization1, 2, 3

                	topic marker1, 2, 2, 3, 4, 5

                	transcription , see also annotation1, 2, 3, 3, 4, 4, 5, 6, 6, 7, 8

                	two-handed1, 2, 3, 3, 4, 5, 6, 7, 8, 9, 9, 10, 11, 12

                	types of nouns1, 2, 2, 3

                	types of verbs1, 2, 3

                	unbalanced1, 2, 2

                	unconscious translation1

                	Universal Grammar1

                	varation1, 2, 2, 3, 4, 5, 5, 6, 7, 8, 9, 10, 10, 11, 11

                	verb agreement1, 2, 3, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 10, 10, 11, 12, 12, 13, 13, 14

                	verb asymmetry1

                	video technology1

                	visual literature, see signed literature

                	visual sonority1

                	visual strategies1, 2, 3, 3, 4, 5

                	vocabulary , see also lexicon1, 2, 3, 3, 4, 5, 6, 6, 7, 8, 9

                	VP-ellipsis1

                	word order , see also canonical order1, 2, 3, 4, 4, 5, 5, 6, 7, 7, 8, 9, 9

                	written language1, 2, 3, 4, 5, 6, 7, 8, 8
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arameters CM (15) L(12) M(9
items)
AoA N M SD N M SD N M SD
AoA 1-4 19 122 | 118 16 104 | 144 18 209 12.5
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Note: N = Number of participants, M = Mean error and SD = Standart deviation.
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