Exploring the grammatical and functional relationships between spoken language and signed language in bimodal usage in the acquisition process
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Introduction 
The users of signed languages are usually bilingual in that as well as using the signed language of their community they also learn and use the spoken language. This is true for both deaf signers and hearing adults who have grown up in deaf families. Signed languages and spoken languages can be combined simultaneously which is unique in the multilingual situation and in terms of acquisition. Traditional approaches within sign linguistics have considered the production of spoken words with signing as part of the sign language as long as the grammatical structure of the sign language was produced. The spoken words in such cases have often been considered as the spoken component of the sign language but the situation is more complex (Boyes-Braem & Sutton-Spence 2001) since they can have many different functions. The role of signs in spoken utterances has been seen as sign-supported speech but again the situation is more complex. 
From previous research we know that young deaf and hearing children in deaf families receive such bimodal input. It has been claimed that it is in fact more common in the child-directed register (Sutton-Spence & Day 2001). Young children also produce such bimodal output. We also know that in the input to young signing children (up to 3 years) and their own production during early acquisition the languages are combined in several different ways (van den Bogaerde & Baker 2002 & in press, Petitto et al. 2001). The languages can be combined such that the total proposition is expressed in one or both of the languages or that the proposition is a combination of elements from both languages, as the four types below illustrate. 
Example 1 NGT bimodal 
signed INDEXto-book HOUSE BLUE 

spoken house 

translation ‘that’s a blue house’ 
In Example 1 the word house does not contribute to the proposition; the full meaning is expressed in sign. 
Example 2Dutch bimodal 
signed WHERE 

spoken search where 

translation ‘where [are you going] to search?’ 
In Example 2 the proposition is a combination of a spoken verb search with question word together with a signed question word WHERE. The full propositional meaning is expressed in spoken language. 

Example 3 mixed bimodal 
signed TELEPHONE 

spoken play 

translation ‘[you] are playing with the telephone’ 
In Example 3 the proposition is a combination of signed noun TELEPHONE and a spoken verb play and as such clearly a type of mixing (van den Bogaerde & Baker in press). 
Example 4 full bimodal 
signed BOOK FETCH 

spoken book fetch 

translation ‘[you] fetch the book’ 
In Example 4 the full proposition is expressed in both modalities. 

These types of combinations provide a different input to the children: in NGT bimodal utterances the child must attend to the signing in order to have access to the full proposition, in Dutch bimodal to the spoken utterance, in mixed bimodal to both and in full bimodal to one or other or both. These different types of input can affect the acquisition of the child in both modalities. The type of grammatical forms that are presented in both modalities or only in one modality may also not be random. Boyes-Braem found that in the discourse of deaf adults in DSGS the spoken words or ‘mouthings’ fall into the major-class categories (nouns, verbs, adjectives and adverbs) and are primarily nouns. The situation in input and the child’s production is as yet unexplored. The function of the contributions in both modalities can be diverse – from filling lexical gaps to modifying meaning. 
To what extent are the utterances in the input and child’s production bimodal? How are the languages combined at different ages, both in the input and the children’s production? What types of grammatical forms are produced in both modalities within one utterance? Is there a difference between the input to and production of hearing and deaf signing children in these respects? 
Method 
These questions will be explored in six children (3 hearing, 3 deaf) learning Dutch and NGT in deaf families at the ages of 3;0 and 6;0. The transcripts from spontaneous play situations have been analyzed to indicate the amount of bimodality, the proportion of the four utterance types in the input and child’s production, and the type of grammatical forms involved. The hearing and deaf children are compared; the effect of age and input are examined. 
Results 
Comparing the deaf and hearing children we see that at the utterance level the hearing children produce more bimodal utterances than the deaf children as a proportion of all utterances and have a greater variation in types. This is not clearly the result of input. At the word level the deaf children produce proportionally more bimodal forms (verbs, nouns and adjectives/adverbs) than the hearing children in bimodal utterances. The input seems to be of influence here. The hearing children have more bimodal nouns than verbs or adjectives/adverbs; the deaf children have no clear preference. Only hearing children have bimodal pronouns. 
Between the ages of 3 and 6 years bimodality increases in the children, in particular the NGT bimodal utterances. In the input Dutch bimodality decreases. 
The overall effect of input is unclear. We find no major effects on the amount of bimodal utterances or the types produced. In grammatical form the effect of input is clearer. 
Although the deaf children produce fewer bimodal utterances than the hearing children, they are nevertheless clearly in the process of acquiring bimodality. The amount of bimodality increases with age and more types are produced. Interestingly at word level the deaf children have proportionally more bimodal forms than the hearing children. 
References 

1999 Bogaerde, B. van den & Baker, A.E. Verbs in the input of a deaf mother to one deaf and one hearing child. In M. Garman et al. (eds) Verbs in the input of a deaf mother to one deaf and one hearing child. In M. Garman et al. (eds) Issues in normal and disordered child language The New Bulmersche Papers, Reading pp 177-188. 

2002 Bogaerde, B. van den & Baker, A.E. Are young deaf children bilingual? In G. Morgan & B. Woll (eds.) Directions in Sign Language Acquisition, Amsterdam etc.: John Benjamins, pp. 183-206.
2004 Bogaerde, B. van den & Baker, A.E. Code-mixing in mother –child interaction in deaf families Paper submitted to Sign Language and Linguistics. 

2001 Boyes-Braem, P. Function of mouthings DSGS In P. Boyes-Braem & R. Sutton-Spence (eds), pp. 99-132. 

2001 Boyes-Braem, P. & Sutton-Spence, R. (eds) The hands are the head of the mouth: the mouth as articulator in sign languages. Hamburg, Signum. 

2001 Petitto, L., M. Katerelos, B. Levy, K. Gauna, K. Tétreault & V. Ferraro Bilingual signed and spoken language acquisition from birth: implications for the mechanisms underlying early bilingual language acquisition. Journal of Child Language 28:453-496. 

2001 Sutton-Spence R. & Day, L. Mouthings and mouth gestures in British Sign Language In P. Boyes-Braem & R. Sutton-Spence (eds), pp. 69-86. 
