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Abstract: This paper presents an analysis of heritage signers: bimodal bilinguals, who are adult
hearing children of Deaf parents who acquired sign language at home with their parents and the
spoken language from the surrounding community. Analyzing heritage language with bimodal
bilinguals who possess pairs of languages in different modalities provides a new kind of evidence
for understanding the heritage language phenomenon as well as for theoretical issues regarding
human language. Language production data were collected from four Brazilian bimodal bilinguals
separately in both sign and speech, as well as from monolingual comparison Deaf signers and hearing
speakers. The data were subsequently analyzed for various grammatical components. As with other
types of heritage speakers, we observed a great degree of individual variation in the sign (heritage)
language of balanced participants who patterned similarly to the monolingual signers, compared to
those whose use of sign language differed greatly from monolinguals. One participant showed some
weaknesses in the second (spoken) language. We approach the variation in language fluency in the
two languages by considering the different contexts of language development and continuing use.

Keywords: bimodal; bilingual; heritage language; sign language; code-blending; Brazilian Sign
Language; Brazilian Portuguese

1. Introduction

Heritage language: The Case of Hearing Children of Deaf Parents

This paper focuses on the language use of hearing adult children of Deaf' parents in Brazil.
Children of Deaf adults—known as Codas—who are not deaf themselves may be said to acquire
a sign language as a heritage language (Compton 2014; Palmer 2015; Pichler et al. 2017; Reynolds
2016). A heritage language is a minority language used in a specific socio-cultural context in which a
different language is dominant in the community. Benmamoun et al. (2013, p. 132) define “heritage
speakers” as, typically, second-generation immigrants who live in bilingual contexts. In this case,
the heritage language is the language the children are first exposed to at home, before subsequently
becoming dominant in the language of the broader society in which they live. In Brazil, for instance,
where Brazilian Portuguese (BP) is the dominant societal language, any other language used in a
specific community may be considered a heritage language including immigrant, ethnic and sign
language communities. Similarly, in the United States, immigrant (and colonial) languages, as well as
ethnic (Fishman 2001) and sign languages, are considered heritage languages in an English-dominant

1 We use a capital D for Deaf to indicate the linguistic-cultural group rather than a medical diagnosis.
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bilingual context. Because of the nature of their language acquisition, heritage speakers are often more
competent speakers of their L2 (the socially dominant language) than their L1 (heritage language).
The imperfect control that heritage speakers exhibit over their L1 often differs in significant and
consistent ways from the imperfect control of second-language learners; frequently, heritage learners
are understood to experience ‘attrition” of their original language system, rather than incomplete
acquisition (Polinsky 2006; Scontras et al. 2015).

Heritage speakers can shed useful light upon the current theoretical discussion about the nature of
language, allowing us to adopt a novel approach to Chomsky (1986) important question: “what do we
know when we know a language?”. We may have intuitions about what a native speaker knows with
respect to their language, but heritage language forces us to consider more deeply the question of what
exactly it means for a person to be a native speaker. There is a consensus that native speakers/signers
differ from non-native speakers/signers of a language because they acquired their language from
a very early age within a natural input environment—this makes native speakers different from L2
speakers but identical to heritage speakers. Heritage speakers, like native speakers, acquire a home
language naturally at an early age—the difference is that they also acquire a large community language
at the same time, which they gradually come to rely on as their primary language in the dominant
society (for example, Chinese at home and English at school and elsewhere).

Codas follow the model of heritage language acquisition when acquiring their sign and spoken
language: they acquire sign language at home with their parents (and, in some cases, with the broader
Deaf community) and the spoken language of their country with other people (hearing family members,
colleagues at school, neighbors and other hearing people). In some cases, this acquisition model can
lead to a non-native mastery of sign language in adulthood. We will follow Emmorey et al. (2008)
in referring to heritage speakers of sign language as ‘bimodal bilinguals’, because they have two
languages in two different modalities (sign and speech). Applying Benmamoun et al. (2013, p. 133)
definition of heritage speakers to bimodal bilinguals, bimodal bilinguals are early bilinguals who grew
up seeing (and signing) the heritage language (L1) and hearing (and speaking) the majority language
either simultaneously or sequentially in early childhood (that is, roughly up to age 5) but for whom
the majority language became the primary language at some point during childhood (at, around, or
after the onset of schooling). As a result of language shift, by early adulthood a bimodal bilingual
may be strongly dominant in the majority language (spoken language), while the heritage language
(sign language) will now be the weaker language.

Although in Benmamoun et al. (2013) definition the heritage language necessarily becomes the
speaker’s weaker language over the course of time, in this paper, we will use the term “heritage speaker”
to refer to any person whose home language differs from the dominant language in the general society.
As our discussion below will show, heritage speakers of a sign language may have weak mastery of their
L1, or they may pattern more like balanced bilinguals (see Pizer 2008). Lillo-Martin et al. (2014) observe
that there is considerable variability among Codas in terms of the balance between the languages they
are acquiring. This variation can be attributed both to the amount of spoken language used in the home
(some Deaf parents may produce the spoken language vocally, while others do not—though they may
follow parts of spoken language through speechreading—and most have knowledge of the written
language, although this can vary in different locations) and the degree of support the children receive
for their signing. Pichler et al. (2014) conclude that balanced bilingualism is most readily achieved 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 spoken language
environment push these children to use English much more than their heritage language. For heritage
signers, as for speakers of other heritage languages, the attitude of the children’s input providers plays
a role in their language choice (see (Dopke 1992) and (Lanza 1997) for unimodal bilinguals; (van den
Bogaerde and Baker 2009) for Nederlandse Gebarentaal (NGT) [Sign Language of the Netherlands] and
Dutch bimodal bilinguals; (Kanto et al. 2013) for Finnish Sign Language (FinSL) and Finnish bimodal
bilinguals). Over time, however, in general the sign language tends to become the weaker language as
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bimodal bilinguals begin to privilege the spoken language, even with Deaf interlocutors (Peyton et al.
2001; Kondo-Brown 2006).

On the other hand, since sign and spoken languages use different articulators, bimodal
bilinguals differ uniquely from other heritage speakers in being able to produce both their languages
simultaneously, using what is called code-blending (Emmorey et al. 2008). Code-blending differs
from code-switching in that both languages are produced at the same time—whereas unimodal
bilinguals have to learn to suppress one of their languages even when they code-switch, bimodal
bilinguals can simultaneously use grammatical knowledge and lexical items from both languages,
separately or combined, while continuing to observe language constraints (Lillo-Martin et al. 2014,
p- 13). Lillo-Martin et al. (2014) observed that sociolinguistic factors influence the use of code-blending
by young bimodal Codas, in the sense that they decide whether to use or avoid blending depending on
who they are conversing with. On the other hand, Pyers and Emmorey (2008) found that adult Codas
tend to employ grammatical sign-language facial expressions even when conversing in a speech-only
modality with monolingual speaking people.

Another intriguing manifestation of bimodal bilingual production is known as bimodal
“whispering”. Petroj et al. (2014) describe whispering—in the case of bimodal bilinguals—as the
use of the lexical items of a spoken language produced with little or no vibrations of the vocal cords
during signing. The authors suggest that this practice serves to reduce the pressure of suppression
of the spoken language. The authors found that the American Sign Language (ASL) and English
bimodal bilinguals that they studied, whom they described as balanced bilingual language users,
accommodated the grammar of their whispering to ASL structure rather than to English structure.
Conversely, in contexts where heritage signers have begun to rely on the spoken language as their
primary language, we might expect their “whispering” practice to take on more characteristics of the
spoken language structure, rather than remaining true to the sign language structure.

All of the studies discussed above give us a good general insight into the linguistic behavior of
bimodal bilinguals. The more general heritage language literature, however, provides some important
models for further work. In unimodal heritage language, as in bimodal heritage language, significant
variation is reported across individuals (see Benmamoun et al. 2013; and Scontras et al. 2015 for
discussion). Polinsky (2008), for instance, focuses on noun categorization as a means to investigate
both lexical access and sentence processing among American Russian heritage speakers. She argues
for the value of noun categorization as a diagnostic tool because it bootstraps morphology, phonology,
syntax, and simple semantic structures at different levels of linguistic representation. Similarly,
Benmamoun et al. (2013, p. 136), following Polinsky (2005, 2006), advocate for the use of lexical
proficiency as a fluency diagnostic. Polinsky (2006, p. 252) found that lexical proficiency can provide a
good idea of the structural knowledge and overall competence that a heritage speaker has with each of
their languages. In particular, she argues that lexical proficiency scores can be used as a basis on which
to characterize the linguistic system of incomplete learners. Using this diagnostic, Polinsky (2005, 2006)
found a strong correlation between a speaker’s comprehension (measured in terms of oral translation
of a basic word list) and grammatical phenomena (such as agreement, case marking, aspectual and
temporal marking, pro-drop, co-reference, and embedding).

In a study investigating these same grammatical areas, Montrul (2011) found a tendency toward
the simplification and over-regularization of complex morphological patterns in heritage language, as
well as restricted word order. Likewise, Albirini et al. (2013) report that heritage speakers demonstrate
significant syntactic vulnerability in their L1. The authors found that heritage language subject-verb
agreement morphology is maintained more robustly than noun-adjective morphology in heritage
speakers’ oral production, while the unmarked singular masculine is more robust than other categories.
These results suggest that asymmetries in heritage speech may be explained by a complex interaction
of linguistic areas and frequency factors.

Another study from Albirini et al. (2011) analyzed the syntactic and morphological features (word
order, use of null subjects, selection of prepositions, agreement, and possession) of oral narratives
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produced by heritage Egyptian and Palestinian Arabic speakers in the U.S., paying particular attention
to possible morphological gaps and the use of code-switching. The authors identified many non-native
trends in heritage speakers’ narratives, especially with respect to the use of plural and feminine nouns.
In general, the speakers they analyzed were unable to apply agreement appropriately in overt or
null pronominal contexts, indicating that these speakers knew the agreement morphology but lacked
control over gender and number placement. The authors also found problems with number formation
and agreement and the use of prepositions and possessives. All these gaps involve transfer from the
dominant language to the heritage language, indicating incomplete knowledge or attrition of the L1.
In terms of code-switching, Albirini et al. (2011) found that nouns were the most frequently switched
category, followed by adjectives, then verbs, prepositions and adverbs. The authors concluded that the
use of code-switching did not interfere with the basic sentence structure used by heritage speakers and
thus did not result in ungrammatical sentences. These results are particularly interesting for our study,
which includes the issue of code-blending amongst bimodal bilinguals. As we will discuss in the next
section, the “Synthesis” model of language that we adopt predicts that code-mixing (switching or
blending) can only felicitously apply when all feature checking in both languages is satisfied.

The goal of the present study is to expand our understanding of bimodal bilingual variation in
language fluency in heritage signers’ first language (sign language) and second language (spoken
language).? Analyzing heritage language use among bimodal bilinguals who possess pairs of
languages in different modalities (a sign and a spoken language) can shed new light on our
understanding of heritage language phenomena more generally. The following questions are addressed
by the study presented here: (i) What determines the range of variation within the heritage speaker
cohort that we are considering? What is the role of language use in a given context? In considering
these questions, we will take into consideration the role of sociocultural factors in the development
and maintenance of the heritage sign language as well as factors of upbringing and early experience;
(ii) What areas are vulnerable—that is, prone to cross-linguistic influence or errors—in both languages
and what areas are robust? Why?

2. Materials and Methods

To address the research questions, we gathered data in both sign-only and speech-only contexts
separately. For each language context, we assessed the following grammatical areas:

e mean length of utterance;

e  word-per-minute rate;

e  distribution of word types used;

e types of syntactic constructions used;

e  verbal morphology production accuracy.

The diagnostic of word-per-minute output rate in spontaneous production is recommended in
Benmamoun et al. (2013), following Polinsky (2008). Polinsky (2008) research has found that a heritage
speaker’s speech rate may be as low as 30% of the speech rate of full speakers of the same language.
Polinsky (2008) also found a correlation between speech rate and grammatical knowledge (lower
proficiency speakers have more difficulty accessing lexical items). In our study, we analyzed in detail
the participants’ word-per-minute output in each language, as well as their mean length of utterance
(MLU) for each output modality. This information was compared with the participants’ sign and
speech proficiency scores.

Considering the correlation between word-per-minute rate and lexical proficiency reported in
previous studies, we next checked for morphological asymmetries in the bimodal bilinguals’ heritage

2 We call the spoken language the second language because of chronology, even though the spoken language ends up being

the dominant language (or the other language if they are balanced bilinguals).
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language. Benmamoun et al. (2013) found that morphological deficits in heritage speakers occur
more regularly in nominal morphology than in verbal morphology; they further showed that, within
the realm of verbal morphology, agreement is the most vulnerable category while tense is the most
robust (reported as well by Montrul (2011)). The authors hypothesize that heritage speakers preserve
the mechanisms to generate syntactic structure but have less capacity to preserve post-syntactic
operations (and therefore have difficulty mapping from syntax to Phonological Form (PF)). We predict
that less-balanced heritage signers will exhibit “errors” in post-computation (phonological and
morphological) materials in their heritage (sign) language, when compared to their speech production.
If our findings align with those of previous researchers, these errors should occur mainly in verbal
agreement. By pulling together all these elements from bimodal bilingual data, our study offers new
insight into the rules and constraints that govern heritage language development and interaction.

2.1. Participants®

The primary participants are four heritage signers from Brazil, who are bilingual in Libras
(Brazilian Sign Language) and BP. NT and JB are siblings; JB is the older child and they have a deaf
mother and a hearing father. NT and JB’s mother has a Deaf family with a brother, sisters, and cousins
who are deaf. She is not formally educated, yet signs in a typical fashion with her deaf family and her
children. NT and JB only sign with their mother and they typically do not blend sign and speech since
their mother is monolingual in Libras. CL is a sign language interpreter; both of her parents are Deaf.
CL’s mother is sister to NT and JB’s mother. Both of CL’s parents had typical primary education. MR is
a teacher of Deaf children; her parents are Deaf and they had a typical primary education.

Table 1 summarizes information about the participants. A Brazilian native bimodal bilingual
assigned ratings of each participant’s overall fluency on a scale from 1 (low)-7 (high) in Sign (Libras)
and Speech (BP). The participants are listed in their order of sign proficiency. For comparison, four
Deaf signers of Libras and four hearing non-signers also participated.

Table 1. Characteristics of the participants.

Group Participant Interpreter?  Sign Rating * Speech Rating *

CL yes 7 7
Bimodal MR no 6 7
bilinguals JB no 4 7
NT no 3 6

RM no 7 n/a

Deaf FR no 7 n/a

signers SD no 7 n/a

MS no 7 n/a
ZE no n/a 7
Hearing Sz no n/a 7
non-signers AR no n/a 7
VS no n/a 7

* Ratings are based on the observation of a native bimodal bilingual.

2.2. Procedure

Data collection for the primary (Bimodal bilingual) participants took place within a larger study
of bimodal bilingualism, the Development of Bimodal Bilingualism project (see bibibi.uconn.edu).
The comparison data were collected separately, in a similar manner. For the current study, participants

3 Research approval was granted by the Review Board at the Universidade Federal de Santa Catarina. IRB: CAAE

0014.0.242.000-09.
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watched a short wordless animated movie clip (2 min) and immediately thereafter told the story
they had seen to either a Deaf person (for Bimodal bilinguals in the Sign session and for Deaf
participants) or a hearing person (for Bimodal bilinguals in the Speech session and for hearing
non-signers). The participants were aware of the need to use Libras with the Deaf interlocutor and of
the expectation that they would use BP with the hearing interlocutor. All sessions were video-recorded
for later analysis.

After the videos were recorded, the processing and coding took place in the lab in several steps.
The first step was to produce a complete transcription of the narrative produced by the participant,
using the software program ELAN (Max Planck Institute for Psycholinguistics, The Language Archive,
Nijmegen, The Netherlands, https:/ /tla.mpi.nl/tools/tla-tools/elan/; Crasborn and Sloetjes 2008).
Signs from Libras are annotated using SignIDs, approximate BP translation equivalents written as
uppercase glosses (Johnston 1991), with additional conventions for systematic representation of signed
utterances (see (Pichler et al. 2010) for further information about the conventions). Each sign is
represented in an individual annotation, using separate tiers for the right hand and the left hand.
Spoken words are also entered individually on a tier for that purpose. Finally, a free translation is
written on another tier, using both the signs and speech as well as contextual information to fill in
any gaps in the utterances; the free translation also indicates the length and linguistic contents of
each utterance.

Following the annotation process, each session was coded for the linguistic dimensions of interest
in this study. We calculated each participant’s production speed in spoken words or signs per minute
using the individual annotations to indicate the number of words used. We also calculated the MLU in
words (MLUw) in each language using the individual annotations to determine the number of words
and the free translations to mark off utterances.

The final stage of analysis added a tier for the lexical category of each individual sign or
word (verb, noun, functional category, adverb, pronoun, adjective, or WH-word) and a tier for
the syntactic type (declarative, relative clause, embedded clause, coordinate clause, yes/no question,
WH-question, fragment, or other). For the bimodal bilinguals, we also checked each signed verb for its
morphological accuracy.

3. Results

The results of our calculation of production speed (signed or spoken words/minute), and the
speech: the sign ratio of production speed is presented in Table 2. This table also presents the results
of our calculation of MLUw for both sign and speech. Finally, for the bimodal bilinguals, the table
provides the percentage of verbs produced with ungrammatical morphology in Libras.

Table 2. Production speed and mean length of utterance in words (MLUw) for sign and speech.

Grou Participant Sign Speech Ratio Sign Speech %Sign
P P Words/Minute ~ Words/Minute  Speech:Sign MLUw MLUw VMorph Errors

CL 73.84 74.29 1.01 5.50 7.46 0

Bimodal MR 86.25 155.60 1.81 3.63 6.40 3
bilinguals JB 63.42 126.00 1.99 3.70 6.47 12
NT 48.15 41.66 0.87 2.54 5.00 59
RM 129.12 n/a n/a 7.27 n/a n/a
Deaf FR 79.81 n/a n/a 6,68 n/a n/a
signers SD 77.85 n/a n/a 6,04 n/a n/a
MS 100.71 n/a n/a 5,64 n/a n/a
ZE n/a 102.47 n/a n/a 9.88 n/a
Hearing SZ n/a 107.14 n/a n/a 9.00 n/a
non-signers AR n/a 147.64 n/a n/a 8.96 n/a

VS n/a 143.63 n/a n/a 6.37 n/a



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

Languages 2018, 3, 32 7 of 14

The results of our analyses of lexical categories used in sign and speech are given in Figure 1.
We found that the different participants within a group showed a similar distribution within a language,

so we have collapsed the results by group/language.

H verbs H verbs

H nouns B nouns

u functional u functional
o adv i adv

M pro H pro

M adj M adj

(b)

H verbs H verbs

H nouns B nouns

u functional u functional
o adv i adv

M pro H pro

M adj M adj

(©) (d)
Figure 1. Lexical types used by (a) bimodal bilinguals in sign; (b) bimodal bilinguals in speech; (c)

Deaf signers in sign; (d) hearing non-signers in speech.

The results of our analyses of syntactic types used in sign and speech are given in Figure 2.
We found that the different participants within a group showed very different distributions within a
language, so we have provided individual participant responses for each group/language.

100% 100%
90% - - 90% - - - L

80%

80%

70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%

CL MR JB NT

Hdc Hrc Mem Hcd mdb Hot Edc Hrc Mem Hcd Eot

(a) (b)

Figure 2. Cont.
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100% 100% r—
90% — o l 90% -
80% 80%
70% 70% .
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%
RM FR SD MS ZE Sz AR VS
Edc Mrc Mem Hcd mdb Eot Edc Hrc Mem Hcd Eot
(c) (d)

Figure 2. Syntactic types used by (a) bimodal bilinguals in sign; (b) bimodal bilinguals in speech;
(c) Deaf signers in sign; (d) hearing non-signers in speech. dc: declarative; rc: relative clause; em:
embedded; cd = coordination; db: double; ot: other).

4. Discussion

4.1. Empirical Discussion

Overall, the results clearly show a wide variability in proficiency with the heritage language for
bimodal bilinguals. This is consistent with a number of studies discussing variable fluency in the
sign language across bimodal bilinguals, including Compton (2014); Pichler et al. (2017); de Quadros
(2017); de Quadros et al. (2016a, 2016b). The variability in the current data likely stems from individual
differences, considering the differences in each participant’s relationship with their two languages.
CL, who is the highest-scoring signer and a sign language interpreter, displayed the highest MLUw in
both speech and sign, and she produced sign and speech at equivalent rates. MR had a much higher
word /minute rate in speech—possibly indicating that Portuguese is her strongest language, even
though her signing is good—Tlikely related to the fact that she is a teacher. JB had a lower MLUw
and a slower production speed in sign (her weaker language) as compared to speech. NT exhibited
the lowest MLUw and production speed in both sign and speech; however, it appeared that the test
context made him somewhat uncomfortable, so this might not reflect his usual performance ability.
In comparison, his sibling JB was much more comfortable when she did the test in Portuguese.

In comparison to the bimodal bilinguals, the monolingual Deaf participants showed the same or a
higher rate of signs per minute and a consistently higher rate of signed MLUw. Only CL, the bimodal
participant with the highest sign rating, showed an MLUw close to the minimal range of the Deaf
signers. In speech, the monolinguals showed a high rate of speed comparable to MR and ]JB, while CL
and NT were much slower. The speech of the bimodal bilinguals, except for NT, was within the wide
range of MLUw in the Portuguese monolinguals. We note that the speech: sign production speed ratio
for MR and JB indicates much higher rates of speech; on the other hand, the ratio is balanced for CL,
who is strong in both languages, and for NT, who shows weaknesses in both languages. Given the
overall lower performance by NT, it might be that, unlike the other participants, he shows the effects of
having grown up in a heritage language context in both his languages, something which is also found
for some hearing /speaking heritage speakers, with lower rates in both of their languages, as reported
by Albirini et al. (2011, 2013); Montrul (2011); Polinsky (2006, 2008).

As for the lexical category analysis (Figure 1), we found that, for the most part, the individual
participants did not differ within a language; rather, the greatest differences are observed across
languages. All bimodal bilingual participants used a much greater proportion of verbs than nouns
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in their sign but the monolingual signers showed this contrast less, with two individuals keeping
the pattern and two going the other way. The predominance of verbs likely follows from the fact
that, in Libras, as a null argument language (de Quadros 1995), it is very common for an utterance
to contain only verbs, once referents have been introduced. In the experiment, the story being told
centered around a particular referent that, once introduced, was clearly recoverable from the context.
In speech, the participants showed a more balanced distribution of nouns and verbs, as an overt noun
or pronoun must usually be used in BP.

Additionally, all participants used a much higher number of articles, prepositions and conjunctions
in speech than in sign. This result is expected, since analogous structures are typically expressed
in Libras by the movement of a sign, not by a separate lexical entry. Despite these overall patterns,
however, we also noted a rich variability among the categories of words produced in each narrative in
both languages for all participants.

The results of our analysis of sentence types (Figure 2) reveal considerable variability among the
participants. NT and JB used less complex sentences in Libras than MR and CL did. This finding
correlates with the word rates for each language: recall that NT and JB used fewer words per minute
compared to MR and CL. Interestingly, NT also used fewer complex sentences when telling the story
in Portuguese, while MR used a richer array of sentence types in Libras than in Portuguese, even
though she had high word-per-minute rates in both languages. We may speculate that MR adjusted
her Portuguese as if telling the story to children, which she did not do when she was signing. As MR
is a teacher of children, she may have unconsciously followed this pattern of simpler spoken sentences
in this context. CL demonstrated the richest distribution of sentence types in both languages; her
word/minute rates were lower than MR’s, but still higher than JB’s and NT’s.

The monolingual comparison reveals again that CL and MR pattern closely to Deaf signers,
who make use of a variety of sentence types in their productions. On the other hand, JB and NT
contrast with the monolinguals in showing a much reduced variety of sentence types. As for the BP
speakers, the variability in their patterning is quite similar to the variability seen across the speech of
the bimodal bilinguals, suggesting that the participants are generally comparable in their use of the
spoken language.

Table 2 above gives the rates of ungrammatical verbal morphology in the sign of the four bimodal
bilinguals. Note that the occurrences of ungrammatical verbal morphology in Libras track the overall
fluency level for each participant. Such a pattern is also found in studies of hearing/speaking heritage
language users—those who show weaknesses in rate and sentence complexity overall also tend to
show errors in verbal morphology (Albirini et al. 2011, 2013; Montrul 2011).

Many of the observed Libras verbal morphology errors are related to the choice of handshape in
depicting verbs. Verbs in this language employ particular handshapes to express semantic categorical
information and it seems that NT and JB did not always know the right handshape for their categorical
choices. Previous research suggests that mastering this morphological aspect is challenging for first-
and second-language learners of various sign languages (e.g., (Karnopp 1994) on Libras). An example
from NT is given in (1).

1. *DS(pato?-passou-na-frente-do-caminhao)
duck?-pass-in-front-of-truck
‘The duck went in front of the truck like so.”

In this example, the notation DS refers to depicting signs, and the description within parentheses
explains what the sign is conveying, but the individual words connected by hyphens should not
be taken to represent separate signs or morphemes (see (Emmorey 2003) for more discussion about
depicting signs, also known as classifier constructions). In the production by NT, the handshape for
PATO (‘duck’) is wrong but the intention behind the sign can be recovered from the story. First, NT
signed BORBOLETA (‘butterfly’) in place of PATO (‘duck’). Then, he used a C handshape, which
would be used to represent holding an object, and moved the C handshape in front of the handshape



Languages 2018, 3, 32 10 of 14

representing the truck. The target handshape would be one indicating animal legs; there are two
acceptable versions in Libras, one with only one hand (5 handshape) or one with both hands signing
symmetrically (3 handshape). Since NT appeared to lack sufficient vocabulary to access while he was
signing, in his storytelling he often did not use signs or relied on signs that were more gesture-like.
Conversely, his sister ]B knew the signs but she produced another kind of error in Libras involving the
use of signing space to represent referents. Signers should use different locations in space for different
referents; these spatial loci are used in the systems of pronominals and verb agreement. However,
rather than using different loci for different referents, B put multiple referents in the same location.
Interestingly, this same type of error is also observed at the beginning of the sign language acquisition
process among Deaf children of Deaf parents (Bellugi et al. 1990).

Another kind of error in Libras verbal morphology concerns adverbial marking, including markers
for repetition and emphasis. There are no occurrences of such adverbial morphology associated with
verbs in NT’s data, and there are just a few occurrences of this marker in the productions of JB, but
there are many occurrences produced by CL and MR. This also may indicate the poverty of the signs
produced by NT and JB. In narratives, it is very typical to have adverbial markers in the signed story
because the facts include a lot of information that should be marked. See the example of this marker
produced by CL in (2). The sign SUSTO (‘frighten’) produced by CL is marked with an adverbial so it
means ‘frightened very much’.

2. HOMEM SUSTO+ PATO DS(pato-passar-frente-caminhao) DS(pato-caminhar)
man be-afraid duck  duck-cross-in-front-of-the-truck duck-walking
‘The man was frightened by the duck who was crossing in front of the truck like this.’

4.2. General Discussion

The genre of the productions analyzed in this study is narrative, reducing the opportunities
for production of certain sentence types such as conditionals, yes/no questions and WH-questions.
Several independent reasons may explain why there is variability in the sentence types used by
each storyteller, but when we compare sentence complexity with all the other information regarding
individual differences in word /minute production speed, MLU, verbal morphology and the use of
adverbial modifications, we can see an indication that each participant relies more heavily on one or
the other language as primary (even if this is not the dominant language), as has been reported by
Benmamoun et al. (2013) for other heritage speakers.

In these heritage signers, it seems that NT and ]JB present a divergent Libras structure. However,
it is interesting that for NT the story told in Portuguese also presents a low production speed, which is
different from the others. Also, for MR, Portuguese has a very small variety of sentence types, while
in Libras she presented a greater variety of different types of structures. MR has more contact with
her deaf parents than with other signers but she may contact other deaf people on special occasions,
and deaf children in the school where she works. CL is the most balanced signer/speaker; as she is
also a sign language interpreter, it is not surprising that there are such clear differences between her
and the others who sign with their families only or primarily. CL has contact with intellectual deaf
signers, since she is an interpreter in the academic level, as well as in Deaf associations and in formal
organizations, besides her deaf family. These different contexts may influence the signing skills of the
four participants.

We now turn our discussion to addressing two overarching themes for considering bimodal
bilinguals as heritage language users.

4.2.1. What Determines the Range of Variation within the Heritage Speaker Cohort that We Are
Considering? What is the Role of Language Use in a Given Context?

JB and NT had contact only with their Deaf parents, and a few other Deaf people from their
parents’ circle of friends. Furthermore, their parents do not have formal education at all. It seems that
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this lower level of education combined with access only to a more restricted community of signers
may have influenced their signing skills.

Another relevant factor is the difference between participants in their professional involvement
with Deaf people. This impacts directly in their bilingual status and in the way that they manage both
languages. CL is a balanced bilingual and she is trained to use the two languages in different contexts.
Moreover, she developed control of the uses of the languages, even in contexts using code-blending
(Lillo-Martin et al. 2010, 2014, 2016). The other participants are not interpreters, but MR is a teacher
of Deaf children. She has contact with other Deaf people but she usually restricts her contact to the
children that she interacts with, in addition to her Deaf parents. This means that while she has access
to a greater variety of signers than JB and NT do, she is still somewhat limited in use of Libras, which
can have some implications for her signing skills.

4.2.2. What Areas Are Vulnerable in Both Languages and What Areas Are Robust? Why?

In this study, some bilinguals showed weaknesses in the use of Libras verbal morphology. As with
spoken heritage languages, agreement marking appears to be particularly affected. In addition
to agreement marking, the morphology of classifier or depicting signs—which requires specific
handshape morphemes—was also vulnerable.

The weaker signers also showed a tendency to use simple sentences instead of more complex
structures (declarative sentences and coordinate sentences with a few or no occurrences of embedded
clauses, relative clauses, conditionals, doubling and other types). Such avoidance of embedded
structures is also typical of various heritage languages (Benmamoun et al. 2013) and our results
indicate that adherence to shallow structure is independent of modality. Deficiencies in syntactic
domains can be investigated more systematically in comprehension tasks, and we leave this for
further study.

There is some evidence for weaknesses in the spoken language for only one bimodal
bilingual—NT—although it should be kept in mind that these weaknesses may be related to the
fact that he was not comfortable with the tests and the cameras. In comparison to the other bilinguals
and the monolinguals, NT was slower, had a lower MLUw, and used fewer sentence types in BP.
The other three participants showed no weaknesses in their spoken language. This variability may be
related to the kind of interactions in sign and in speech that the participants experienced while they
were growing up.

5. Conclusions

This paper presented and analyzed narrative data from four bimodal bilinguals using Libras
and Portuguese in Brazil. We have characterized these bimodal bilinguals as heritage speakers
of their sign language. Despite this blanket characterization, there is a great degree of variance
across our participants, from the more balanced ones to the ones who are more spoken-language
dominant. This variation is reflected in their use of lexical material, rate of language production, and
other measures.

Those speakers who can be identified as unbalanced bimodal bilinguals, with the sign language
as their weaker language, show a number of properties that are typical of heritage speakers in spoken
languages. In particular, their rate of production, MLU, and sentence types used are more restricted
than those of the more balanced bilinguals; in addition, they have difficulty in managing material
related to morphology, especially agreement and classifiers.

Turning now to the roots of variation in language maintenance, for the speakers considered here,
their fluency depended on a number of social factors as well as on the amount of input they received in
the sign language. In fact, we found that these factors are tightly intertwined—probably more so than
they are intertwined in spoken languages—because the Deaf community is so strongly identified with
Deaf culture. Relatedly, another relevant factor in language variation across our participants had to do
with their professional involvement with Deaf people, since one of the participants is a professional
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sign language interpreter. This research is the first step in our understanding of language variation
in bimodal bilinguals; additional research considers the ways that bimodal bilinguals combine their
languages in the code-blending phenomenon, which provides further means to investigate the nature
of heritage bimodal bilingualism (de Quadros 2017; Lillo-Martin et al. 2016).
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