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11 THE ROLE OF LANGUAG E INPUT IN 
ACQUISITIO NN THEORIE S 

1.11 Introductio n 

Inputt cannot be considered separately from the interactive situation in which it is 
provided.. In the literature on language acquisition language input and the 
interactionn between adult and child have been assigned roles of varying 
importance.. Input is considered inconsequential in some language acquisition 
theories,, in others it plays a crucial role. In all theories of child development 
interactionn is considered important for the cognitive, emotional and social 
developmentt of the child. In language acquisition its role is judged as minimal in 
somee theories and all-important in others, besides being very much culturally 
definedd (e.g. Ochs 1983; Schieffelin 1985). 
Thatt children need to be at least exposed to a language in some sort of interaction 
inn order to be able to acquire language is, however, beyond dispute (see for an 
overvieww Skuze 1988; Mayberry and Eichen 1991). A well-known example of the 
consequencess of the deprivation of language in a child is the description of Genie 
byy Curtiss (1977). Another case was presented by Emmorey, Grant and Ewan 
(1994)) who describe the linguistic isolation of a 16-year old Guatemalan deaf girl, 
Anna,, and the first steps towards the acquisition of American Sign Language 
(ASL)) after her arrival in the United States. Not much is known, however, about 
howhow much language children must be exposed to, to be able to acquire a language. 
Iss there a minimum amount of language a child needs to encounter, in other words 
doess a minimum-exposure threshold exist? Hearing children of signing deaf 
parentss often receive littl e input in a spoken language, being exposed primarily to a 
signn language. They provide evidence on this issue. From a study by Sachs and 
Johnsonn (1976) we know for example, that a hearing child of deaf parents who 
receivedd only spoken English from television did not acquire that spoken language. 
Apparentlyy just having access to a language is not sufficient for acquiring it. This 
iss supported by findings of Schiff (1979), who concluded that hearing children of 
deaff  parents can develop a spoken language normally, provided they are in contact 
withh hearing speakers for a minimum of 5-10 hours a week, and watch some 
televisionn (Schiff-Myers 1988:54). Recent research in spoken languages also 
indicatess that the amount of language in the input is indeed relevant for the 
acquisitionn of language (Hart and Risley 1995). For bilingual or trilingual input 
thiss is also true (De Houwer 1999). 
Theree are also circumstances where a child does have daily and full access to input 
butt where the input language itself is 'poorly structured'. Even if the quantity of 
inputt apparently is sufficient, the quality of the input may be inadequate. The same 
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questionn arises - what quality must the input have for the child to be able to 
acquiree that language? Is there a minimal quality threshold? 
Withinn the group of children receiving 'poorly structured input', hearing children of 
deaff  parents form again a special group. The parents usually produce speech which 
hass been described as having "[...] limited syntax, abnormal phonology and 
atypicall  intonation patterns" (Mogford and Bishop 1988:242). The robust character 
off  the language acquisition process is shown by the fact that most hearing children 
off  deaf parents do not show these same restrictions in their language production. 
Theyy do not simply 'imitate' the spoken language of their deaf parents, they add to 
it.. Granted, they usually have access to normally spoken language through other 
sourcess like hearing relatives, neighbors, peers, etc., but the first language contact 
willl  be with their parents. It is therefore important to describe qualitative aspects of 
languagee input, in order to be able to examine its influences on structural aspects in 
thee output of the children. 
Besidess being offered spoken language many hearing children of deaf parents also 
receivee sign language input. They are thus often raised in a bilingual situation. 
Thiss is also true for deaf children of deaf parents. Even if their home language is a 
signn language, all deaf children necessarily have to become bilingual. They will 
havee to acquire the spoken language of their environment within the limits of their 
(hearing)) abilities in its spoken form, or at least in its written form. 

Byy comparing the language acquisition process under various conditions it should 
bee possible to identify those factors that are necessary for normal language 
development,, and identify those that are not. Mogford and Bishop (1988) stated 
thiss as follows. 

Thesee variations in the conditions in which language is acquired can be 
regardedd as natural experiments that would not be feasible or ethical under 
normall  experimental conditions, but which allow us to dissociate factors that 
aree usually associated in normal development. (Mogford and Bishop 1988:24) 

Itt is the aim of this thesis to study the bilingual language input of deaf mothers to 
theirr deaf and hearing children and to describe the role that the quantity and the 
qualityy of their language input plays in the language acquisition process of their 
children. . 

1.22 Input and interaction in theories of language acquisition 

Ass mentioned above, in the last decades there has been a controversy in the field of 
languagee acquisition between those theories that attribute a small (or no) role to 
languagee input or interaction (nature), and those attributing it a more important 
rolee (nurture). 
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Thee earliest studies on child language in our times are the so-called diaiy studies 
(e.g.. Stern and Stern 1907). Parents described the language development of their 
children.. In general the idea (often implicit) was that the child was the learner. 
Littl ee attention was paid to the environment as an influence. Later Chomsky (1965) 
expressedd this in a much stronger form. He believed that the input children receive 
wass degenerate and an insufficient basis for language learning. In this theory 
languagee acquisition is explained on the basis of assuming that children have 
innatee language learning capacities that enable them to acquire language despite 
thee impoverished input. Working in this same framework Pinker in his 1994 
publicationn proposed that language is an instinct, that has evolved out of adaptation 
throughoutt the evolution of man. The innate linguistic capacities contain universal 
grammaticall  principles that are subsequently set according to the language-specific 
characteristicss in the input. Another advocate of this theory is Bickerton (1981) 
whoo proposed that children with incomplete and 'simple' input (a Pidgin) 
themselvess create a fully-fledged language (a Creole) based on their innate 
languagee capacities. 
Otherr nativist researchers like Borer and Wexler (1987) and Pinker (1994) believe 
thatt at a genetically predetermined time the principles of language become 
availablee to the child. 
Thee quantity and quality of the language input has littl e weight in all of the above 
theories,, since children construe regularities themselves from their innate 
capacities.. They must however have some input on which the innate capacities can 
work. . 

Sincee the 1920's there has existed a school of thought in psychology called 
behaviorism.. These psychologists believe that the environment was all-important in 
thee (language) learning process of the child. They attributed very little internal 
structuree to the child except general abilities (Ingram 1989). According to this 
theoryy (e.g. Skinner 1957) the child learns all behavior through stimulus, response, 
associationss and reinforcement and in the same way the meaning of words and the 
grammarr of the language is learned. Quantity and quality of input are not 
unimportant,, but the main focus lies on the behavior of the parent (environment). 
Inn the more recent connectionist theories (e.g. McClelland and Rumelhart 1986) 
whichh are frequently linked to behaviorism, input to the neural network is certainly 
crucial.. * 

Fromm the field of child psychology there have been those (for example Piaget 1955; 
1971;; Slobin 1977; Bates, Bretherton and Snyder 1988) who view language as one 
off  the many cognitive capacities or skills the child has to acquire, like memory or 
attention.. The linguistic system is build up by the child in interaction with his/her 
caretakerss and this language development goes hand in hand with the development 
off  general forms of knowledge. Linguistic input and communicative interaction 

Seee Adema (1999) for a Ml description of the comparison between behaviorism and connectionism. 
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bothh play an important role in these views. The child and the adult can both 
contributee to the process of language acquisition. Vygotski as a social interactionist 
alsoo acknowledged the important role of language and communication in the 
generall  development of the child (see Zaitseva, Pursglove and Gregory 1999 for a 
recentt overview of his theory). Often it is not clear what part innate capacities 
mightt play in learning but they are not ruled out. 

Otherr researchers are explicit that innate capacities as well as input and interaction 
playy a role in the acquisition process. Wells (1985) was of the following opinion. 

Iff  we now return too the question of the relative contribution of child and adult 
too the process of language learning, it is clear that the answer must be stated 
inn terms of an interaction. Interaction, first, between the child's predisposition 
too learn to communicate and the model of language provided by those who 
communicatee with him. Interaction, also, in the form of the specific 
conversationss that provide the evidence from which the child learns and 
feedbackk on how his own communications are interpreted by others. (Wells 
1985:415) ) 

Cross-linguisticc studies (e.g., Slobin 1985 and later) have indicated that no one 
formm of input or interaction is responsible for language acquisition. In different 
linguisticc communities language is offered to children in significantly different 
ways,, and yet the children acquire their mother tongue more or less at the same age 
alongg the same route. 

Inn this study we take the combined point of view, that is that the child acquires a 
languagee through interaction with caretakers, that the linguistic input serves the 
childd as a model on which to build up assumptions about the grammatical structure 
off  that language, and that innate capacities are involved. In an account of language 
acquisitionn it is of great importance to describe the (quality of) the grammatical 
structuree of the language model that the child has access to. This is the aim of this 
thesiss for one particular language situation. 

1.33 Quantity and quality of input 

1.3.11.3.1 Quantity of language input 
Nott much is known about the actual quantity of language input during the different 
phasess of language development. Although many studies have concentrated on the 
amountt of language produced by children, not much research has been done on the 
amountt of input and its role in language acquisition (but see Hart and Risley 1995; 
1999). . 
Inn Table 1.1 we present an overview of data on the quantity of language, expressed 
inn number of utterances, offered to children in several studies in different 
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languages.. The number of utterances is corrected in each case for 10 minutes of 
interaction. . 

TableTable  1.1 Overview  of  number  of  utterances  in10 minutes  of  input  in  Dutch,  German,  English, 
AmericanAmerican  Sign  Language  (ASL),  British  Sign  Language  (BSL)  and English  and signing  combined 

Languagee and Source 

DUTCH H 
vanvan der Stelt (1993) 
66 mothers 
66 mothers 
44 mothers 
WijnandsWijnands (forthcoming) 
22 mothers 
22 mothers 
22 mothers 
Jansonius-Schultheiss Jansonius-Schultheiss 
(1999) ) 
99 mothers 
GERMAN N 
WagnerWagner (1985) 
ENGLISH H 
KayeKaye (1980) 
366 mothers 

SnowSnow (1977) 
HampsonHampson and Nelson 
(1993) ) 
455 mothers 
Bemstein-RatnerBemstein-Ratner (pc) 
Moer** (1983) 
WellsWells (1985) 
1255 parents 
Wartt and R/s/ey (1999) 
422 mothers 

ASL L 
Kantor*Kantor* (1982) 
Motherr of Mich 
Motherr of Erin 
(onlyy selected utterances!) 
BSL L 
HarrisHarris et at. (1988) 

HarrisHarris (1992) 
threee mothers 
fourr mothers 
fourr mothers 
Englis hh + signin g 
WoHetal.WoHetal. (1988) 
threee mothers 

Agee of 
children n 

1;0 0 
1;6 6 
2;0 0 

1;111 - 2;1 
2;55 -2;8 
2;111 -3;1 

2;0 0 

1;5 5 

infants s 
(S26wks) ) 

2;0 0 
1;0 0 

1;1 1 
1;11 -2;0 
1;6-2;2 2 

2;00 and 3;0 

1;0 0 
2;0 0 
3;0 0 

1;0-1;8 8 
1;8-2;6 6 

1;4 4 
1;8 8 

0;10 0 
1;4 4 
1;8 8 

0;9 9 

(Rangee of) no. of utterances 
corrected d 
forr 10 minutes 

68 8 
158 8 
170 0 

188 8 
196 6 
144 4 

117 7 

41 1 

210 0 
145 5 

84 4 

89 9 
182 2 

47 7 

4 4 

52 2 
67 7 
54 4 

2 2 
6 6 

20 0 
45 5 

21 1 
7 7 

22 2 

1 1 

-- 198 
-- 194 
-- 200 

-- 300 
-- 306 
-- 227 

-- 290 

-131 1 

(mean) ) 
(mean) ) 
-- 200 

-305 5 
(mean) ) 

(mean) ) 

(mean) ) 
(mean) ) 
(mean) ) 

-- 8 
-- 1 

-- 51 
-- 74 

-- 60 
-- 50 
-- 73 

-190 0 

** These sessions  were between  45 and 60 minutes;  correction  is  approximate. 
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Fromm Table 1.1 it is clear that huge individual differences may occur in the number 
off  utterances that children receive at different ages, in different languages. In 
generall  we see an increase in amount of input as the children grow older, up to age 
2;6-3;00 (Wijnands in Table 1.1). Wijnands' study of Dutch suggests that at age 
threee there is a slight decrease. The smaller amount of language around age three 
agreess with findings of Hart and Risley (1999) who observed that after age 2;4 the 
Americann parents in their longitudinal study show a strong decrease in the number 
off  utterances addressed to their children (1999:121). They explain this fact that by 
thiss age the parents consider the children to be turning into fluent enough talkers. 
Theyy are also ready to acknowledge the growing maturity of the children with 
regardd to communication and interaction (1999:124). The children are broadening 
theirr horizon, and begin playing outside with other children etc. They could now be 
treatedd the same as the 'other' children in the family and not as the baby who 
neededd special (linguistic) attention. The amount of language directly addressed to 
thee child decreased between the ages of 2;4 and 3;0. Barton and Tomasello (1994) 
foundd that in dyadic interaction children usually contribute half of the 
conversation,, but it was not specified at what age this could be expected. If the 
children'ss participation increases over time, it is to be expected that the mother's 
contributionn decreases. 

Inn the signed languages ASL and BSL the range of the number of utterances in 10 
minutess seems a littl e less than in the spoken languages. This could have 
implicationss since the amount of language offered is considered to be facilitative to 
thee acquisition of language in general (Hart and Risley 1999). Snow (1994) 
considerss quantity relevant for vocabulary. She makes the following observation. 

Onee of the more sophisticated analyses of input effects on language 
acquisitionn so far reported, that by Huttenlocher, Haight, Bryk, Sletzer and 
Lyonss (1991), utilizing Hierarchical Linear Modeling, found that amount of 
maternall  talk during the observation was the best predictor of children's 
growthh in vocabulary (Snow 1994:9). 

Iff  this is the case, then the smaller amount of signed language during the early 
yearss might have its influence on the rate of language acquisition or at least 
vocabularyy learning. 

Thuss far we have talked about input with little discussion of the term. The quantity 
off  input can be viewed from the perspective of the adult but also from the 
perspectivee of the child. The accessibility of the input is important. If input is being 
offeredd but not perceived by the child, no input can actually take place. This will 
nott occur very often in the case of spoken input, although television background 
noisee has been reported as distracting from input (Ward and Birkett 1994; Cooper 
andd Clibbens 1999). However, in the case of sign input accessibility is a clear issue. 
Inn sign language interaction it is imperative that the partners in conversation can 
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seee each other (Siple 1978). If the mother is signing but the child is not looking, no 
actuall  inpui can occur. This aspect has already been discussed by, amongst others, 
Harris,, Clibbens, Tibbitts and Chasin (for BSL 1987), Kyle, Ackerman and Woll 
(forr BSL 1987), Woll, Kyle and Ackerman (BSL 1988) and Swisher (for ASL 
1991).. They make a link between the amount of input offered and accessibility and 
claimm that during the early stages of language acquisition deaf mothers offer their 
childrenn less language than hearing mothers do to their hearing children, because 
theyy assume that the children are still learning to pay visual attention to the 
mothers. . 
Establishingg the amount of sign or spoken input offered is not enough. We must 
alsoo establish how much of the input is actually accessible to the child. Harris 
(1992)) uses the term 'uptake' for this accessible input and defines this as "that part 
off  the input that is actually attended to by the child" (1992:44). Uptake is clearly 
lesss than input. Uptake itself however has to be processed by the child. Since child 
productionn is less than the adult model, researchers have introduced a level of 
'intake'.. This intake is defined as "the features attended to and processed by the 
childd (Richards and Gallaway 1994:262). Figure 1.1 depicts the relation between 
input,, uptake and intake. 

Input:Input:  language offered to the child 

Uptake:Uptake:  part of the input that is attended to by the child (Hams 1992) 

Intake:Intake:  features attended to and processed by the child 

(Richards(Richards and Gallaway 1994) 

FigureFigure 1.1 Relation between input, uptake and intake 
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Wee have already mentioned that children of deaf parents are often raised 
bilingually.. It is important to realize that children who are offered more than one 
languagee during the initial years of language acquisition necessarily receive less 
inputt per language than monolingual children do. De Houwer (1999) found that 
inputt in a language X does not automatically imply the use of that language X in 
thee production of the children (1999:2). Whether or not a language is used by a 
childd is related, amongst other things, to the proportion of the different languages 
thatt are offered and to the number of family members that use the languages with 
thee children or amongst themselves. What we need to establish then is the amount 
off  input of each language the child has access to over time, and compare that 
amountt to the amounts of that same language offered to monolingual children. 
Thesee data would gvvQ us more insight whether or not a 'minimum exposure 
threshold'' exists (see section 1.1) in the context of bilingual language acquisition, 
andd help establish where the threshold lies. 

Inn our study we will look at the input (quantity and quality), uptake (accessibility) 
andd intake (through the output of the children) in the bilingual language situation 
off  deaf and hearing children of deaf parents. 

1.3.21.3.2 Quality of language input 
Thee quantity of input/uptake is important but, as mentioned above, the quality is 
probablyy also relevant. The structures that are offered, the vocabulary and language 
functionss may all have an influence on what the children can learn. 

Classicc studies like Snow and Ferguson (1977) have made it clear that the 
languagee addressed to children (motherese or Child Directed Speech, CDS) is 
differentt from language addressed to adults, such as exaggerated intonation, 
specificc vocabulary items and even specific grammatical structures. CDS is claimed 
too be facilitative for language acquisition, and even necessary in some frameworks. 
However,, the relationship between CDS and the child's acquisition is not as 
straightforwardd as some studies would like us to believe (Pine 1994:15). Pine 
summarizess why CDS is used and concludes, with others, that mothers are 
primarilyy trying to engage their child in conversation, not to teach the child the 
languagee (Snow 1986). In this section some of the research done on input will be 
discussedd in relationship to the main areas of language (see Gallaway and Richards 
19944 for a review). Richards (1994) warns that the effects and non-effects of CDS 
aree to be interpreted with care, because the methodology and interpretation of 
resultss in many studies often pose problems. No aspect in CDS has been actually 
provenn to be necessary for the acquisition of language. He argues that much more 
researchh is needed in order to inventorize the different circumstances of language 
acquisition,, and the exact role of language input. 

Vocalizationss are the earliest phonological productions of children - initially they 
makee sounds that can occur in all languages, but as they grow older their 
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vocalizationss consist only of those sounds found in their input. Later vocalizations 
becomee babbles, rhythmic alternations of vowels and consonants, which carry no 
linguisticc meaning yet Interactive play with vocalizations has been studied 
amongstt others by van der Stelt (1993) working within a Vygotskyan framework. 
Thee alternate production by mother and child of vocalizations, where mutual 
imitationn plays a role, is considered by van der Stelt as early turn-taking behavior, 
andd as such plays an important role in early interaction. Do the equivalents of 
vocalizationss in sign language, called movements by Caselli and Volterra (1990), 
playy a similar role in sign language acquisition? 

Thee next stage in the child's linguistic production are the first words. To quote Eve 
Clark:: "Words make a language. [...] Words come first in language acquisition." 
(1993:1).. It is therefore of importance to describe the lexicon that mothers offer 
theirr children at the different stages of language acquisition, and also to describe 
thee development of the vocabulary of the children. The first meaningful or 
representationall  words are generally produced around the child's first birthday. 
Usuallyy combinations begin to occur once the child has acquired about 50 words 
(Ingramm 1989). We also know that there may be a period when the vocabulary 
increasess at a fast rate (vocabulary spurt, amongst others Clark 1993). How the 
vocabularyy develops and at what rate in relation to input is an important issue. 
Forr instance, research has shown that children seem to acquire more nouns than 
verbss in their early vocabularies (Gentner (1982); Goldfield (1993) and Shatz 
(1994)) for English, and Caselli, Bates, Casadio, Fenson, Fenson, Sanderl and Weir 
(1995)) for Italian). One explanation for a preponderance of nouns in children's 
outputt could be that the input they receive contains more nouns than verbs. This 
wass indeed found by Gillis and Verlinden (1988), who studied both the Dutch 
inputt to and the language production of a Dutch boy between the ages of 0; 11 and 
2;0.. They conclude that Dutch children learn more nouns than verbs because 1) 
theyy hear nouns more frequently, 2) nouns occur more frequently in salient 
positionss in adult sentences and 3) pragmatic aspects of child-directed speech 
predictt a noun-predominance in the child's vocabulary (1988:65). The frequencies 
forr Dutch are higher than for English and Italian (see Table 1.2). However, not all 
languagess have such a clear 'noun bias'. Tardif, Shatz and Naigles (1996:7; 1997) 
comparedd the input from English, Italian and Mandarin speaking parents and 
foundd that there were more verbs than nouns in Mandarin input even more so than 
inn the English and Italian input (see Table 1.2). 
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TableTable  1.2 Noun  ratios  found  by GilHs  & VerHnden  (1988) * and Tardtfet  al. (1996) in  the 
inputinput  and the output  of  Dutch,  English,  Italian  and Mandarin  speaking  parents  and 
theirtheir  children  at approximately  age 2;0 

Inpu tt  of parents 
N/(N+V) ) 
tokens s 

Outpu tt  of children 
N/(N+V) ) 
tokens s 

Dutch h 

.66 6 

.80 0 

English h 

.32 2 

.63 3 

Italian n 

.32 2 

.53 3 

Mandarin n 

.20 0 

.39 9 

(Childrenn acquiring Mandarin as their first language also had more verbs than 
nounss in their early vocabulary). Their conclusion was that differences in noun-
emphasiss in the input explain differences in noun biases of the children (1996:11). 
Thee lexical richness in the input to children of course influences their acquisition 
off  the vocabulary of their language(s) (see also Hart and Risley (1995). 

Manyy researchers assume that different syntactic structures in input must be clearly 
identifiablee in terms of form in order for children to be able to acquire them and to 
identifyy their function. Others assume the opposite, that is function leads to the 
acquisitionn of form (Bates et al. 1988), so the functions must be clear in the input. 
Itt is not always easy to identify functions reliably; the context plays an important 
rolee here (e.g., Ninio, Snow, Pan and Rollins 1994). For instance, questions may be 
putt in the form of a declarative, or vice versa. Pragmatic aspects always play a role 
inn the interpretation of the meaning of an utterance, independent of its form. The 
childd has to learn to distinguish these different functions and the form they may 
take,, and to interpret deviations from the standard form according to accepted 
pragmaticc rules. 
Pinee (1994) points out that declaratives are less common in CDS than in adult 
conversations,, and that they increase in frequency as the child grows older. The 
highh proportion of questions in the spoken input is interpreted by some researchers 
ass a way of passing the conversational turn to the child. As the child becomes a 
moree able partner in conversation, questions become less manifest in the input. If 
thee presence of many interrogatives in the input serves different functions in the 
input,, these functions must be described. Also it must be established whether or not 
thee role of interrogatives is the same or different in varying input situations, both 
forr grammatical and for pragmatic reasons. A description of the functional 
frameworkk of the input can give us insights in how function and form mapping 
takess place during the early stages of language acquisition. 
Duringg the early period of language development the Mean Length of Utterances 
(MLU)) of the mothers' speech appears to slowly increase. It always seems to be 

Gilli ss and Verlinden (1998) give the raw data for  the parent on page 30, Table 4 (noun tokens: 422, 
verbb tokens: 221), and for  the child on page 24, Table 2 (noun tokens: 273, verb tokens: 67). 
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slightlyy larger (2 morphemes ahead) than the child's MLU, and is said to more or 
lesss 'pull' the child along (Cross and Morris 1980). The relation between the 
mother'ss and the child's MLU's at different points in time thus needs to be 
explored. . 
Thee acquisition of the verbal system of a language is generally seen as the basic 
frameworkk on which word order acquisition and morpho-syntactic development are 
based.. Studies like Newport, Gleitman and Gleitman (1977), Furrow, Nelson and 
Benedictt (1979) and Gleitman, Newport and Gleitman (1984) provide 
contradictoryy evidence for the facilitative effect of input on the language 
acquisitionn of children. The high percentage of yes-no questions in English input, 
forr example, was claimed (and disclaimed) to be facilitative for the acquisition of 
auxiliaryy verbs by the children. Form (auxiliary verb fronted) and function (yes-no 
question)) mapping is an important aspect in the acquisition of syntax in English, or 
otherr input languages, for that matter. Children have to learn whether or not their 
languagee is a pro-drop language, and which arguments need to be realized in 
whichh position of the sentence. Can subjects or objects be left out, and if so, under 
whatt conditions? For instance, studies of Dutch and German input have shown the 
usee of fewer finite verbs with young children, and a different word order (SOV). In 
thiss period the children themselves produce this order and many infinitival forms 
(Mill ss 1985; Gilli s and De Houwer 1998:72). Kramer (1995) and Schlichting 
(1996)) have described the occurrence of topic drop in Dutch by adults and in the 
languagee production of hearing children. The causal relationship between the input 
andd output is nevertheless not clearly established. 
Ass Richards (1994) stated, there is as yet little hard evidence for the relationship 
betweenn qualitative aspects of input and the output. 

1.44 Input in the bilingual situation 

Thee various issues touched upon above (quantity and quality of input; exposure and 
accesss to language input, and functional and formal aspects) can also be considered 
inn a situation where two (or more) languages are offered to a child. We do not 
meann here the situation where a child has already acquired a first language and 
subsequentlyy learns a second one in school at a later point in life (second language 
acquisition).acquisition). We are talking about bilingual development, of which Genesee (1988) 
givess the following definition. 

Thee simultaneous acquisition of more than one language during the period of 
primaryy language development. (Genesee 1988:62) 

Somee researchers define this period as the first three years of life and others during 
thee first Jive years. Bilingual development can occur under different circumstances, 
forr instance when two languages are used within the home by the two parents (one 
personn - one language) or when one language is used at home and another outside 
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thee home. Bilingualism usually entails biculturalism, which means that a person or 
aa child has the ability "[...] to act here and now according to the requirements and 
ruless of the cultures" (Oksaar 1983:20). 
Bilingualismm is more often the norm than people realize (Appel and Muysken 
1987);; many children are raised in a bilingual or multilingual environment. How 
doess this affect the language acquisition process? Genesee (1988) adequately 
summarizess the question. 

[...]]  are there interactions between the two language systems that result in the 
patternn of language acquisition being different in comparison with 
monolinguall  development? (Genesee 1988:63) 

1.4.11.4.1 Quantity and quality of bilingual input 
Inn many studies the simultaneous acquisition of two spoken languages in early 
childhoodd has been described. Hoffman (1991:50ff) presents a comprehensive 
overvieww of such studies. From the literature it becomes clear that children raised 
bilinguallyy from birth in general do not lag behind monolingual children. The 
simultaneouss acquisition of two languages does not affect the eventual proficiency 
inn either language, all this provided, of course, that the children have frequent 
contactt with both languages. Data provided by for example Zurer Pearson, 
Fernandezz and Oiler (1995) for Spanish and English bilingual input show 
proportionss of 60-40% or 40-60% for the two languages, depending on the specific 
languagee situation of the child. The children acquired both languages with this 
division.. If the child is exposed to one language almost to the exclusion of the 
second,, then there is a good chance that this second language will not be fully 
acquiredd or perhaps be lost (De Houwer 1999). We briefly mention 
'semilingualism'' here. Skutnabb-Kangas (1984) used this term to indicate the 
languagee proficiency of children who had a low proficiency in their home language 
Finnishh and lagged behind their monolingual peers in acquiring the school 
languagee Swedish; ultimately the children did not attain full competence in either 
language.. However, Hoffmann (1991:127-128) and Romaine (1989) criticize this 
conceptt and they warn against a linguistic interpretation of imperfect language 
productionn where cognitive and social factors may play an important role. 
Itt is always of importance in bilingual situations to look at the actual amount of 
inputt that the children receive. In the case of deaf and hearing children of deaf 
parents,, where a spoken and a signed language can be offered in the input, it is also 
importantt to establish what access the children have to the two languages. As 
describedd in section 1.3.1 the difference between language input by the parents and 
thee intake by the children is of course influenced by the actual amount of input that 
cann be processed (or accessed) by the children (uptake). 

Thee quality of the various languages in the input may also vary. There are many 
descriptionss in the literature of parents using a language with their children that is 
nott their first language (Bickerton 1981; Grosjean 1982). In those cases the 
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languagee offered may not be native-like. Does this influence the acquisition of that 
languagee by the children? As yet there is no clear answer to this question. It is 
clearlyy important to look at the bilingual input that is being offered. The 
quantitative,, lexical, functional, and structural aspects of each of the languages that 
comprisee the linguistic input to the children should be described and related to 
theirr output. 

1.4,21.4,2 Language input and separation of languages 
Ass we have seen there is very littl e work on the quality and quantity of the input in 
thee bilingual situation. An additional issue in bilingual development is how 
childrenn manage to acquire the two separate linguistic systems; or put differently, 
onn the basis of what information do children decide that a word or a syntactic rule 
belongss to this one particular language or to the other? De Houwer (1987) 
suggestedd the following. 

Obviously,, the more distinct the two languages are that the pre-bilingual child 
iss exposed to, the more chance there is for investigating early separate 
development.. (De Houwer 1987:109) 

Itt is well documented that when children raised bilingualry start to speak they often 
usee words from one language mixed together with words from the other. However, 
usuallyy as more complex utterances occur, they seem to be able to keep the 
languagess apart. This led many researchers to the hypothesis that in the initial 
stagee of language acquisition children have one lexicon for the two languages 
(Leopoldd 1939-1949; Grosjean 1982; Saunders 1982). Volterra and Taeschner 
(1978)) proposed three stages in the bilingual acquisition process. Stage one, where 
bilinguall  children have one lexical system, consisting of lexical items from both 
systems.. Stage 2, where the child has two lexicons but one structural system; and 
stagee 3, when the two systems are separated on all levels. Taeschner confirmed 
thesee stages empirically in her 1983 study of two children. She used lexical 
equivalencee as indicator of one system in the child. By this is meant that if a child 
hass a label for a concept in language A, initially there would be no label for that 
samee concept in language B. This conformed to what Slobin (1973) called the 
principlee of unifunctionality, that is a (monolingual) child accepts only one form 
forr one function during the one-word stage. However, Hoffmann (1991) criticized 
Taeschner'ss work methodologically. 

[...]]  more comprehensive lists taken from the first stage (lexical mixing) are 
neededd to ascertain whether the absence of equivalents is observable in all 
childrenn or whether it is largely determined by the linguistic input. (Hoffmann 
1991:64) ) 

Thiss means that if the input contains mixed utterances we cannot attribute the 
mixedd output of the children to their having initially one lexicon. But if the child 
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onlyy receives certain lexical items in one language, then no lexical equivalents can 
bee learned. The input determines the output in this aspect, and therefore needs to 
bee studied thoroughly and compared to the output. 
Bergmann (1976) beliefs that in a situation of a one person-one language 
environmentt the child will not mix its languages, thus establishing that the single-
languagee system does not exist. But if parents do mix words from two languages in 
thee input, so will the child in his/her language production. She proposed an 
Independentt Development Hypothesis: 

Inn case of simultaneous language acquisition, each language will develop 
independentlyy of the other, reflecting the acquisition of that language by 
monolinguall  children, unless it is the case that the lines between the two 
languagess are not clearly drawn in the linguistic environment of the child. In 
suchh a case, which may be caused by code-switching patterns in the bilingual 
communityy or by deviations [sic] in the adult language of the child's 
environmentt from the norm in the monolingual community, the child will sort 
outt the two systems according to the input that he receives. (Bergman 1976:94 
inn De Houwer 1987:82) 

Goodzz (1989) and Quay (1995) found supporting evidence for this hypothesis in 
theirr data. 

Inn this study the use of sign language and spoken language in the input of deaf 
motherss is described. Besides aspects of bilingual input, we have the added 
differencee in modality. Sign languages are perceived and produced in the visual-
gesturall  modality, while spoken languages use the auditive-oral modality. Unlike 
twoo spoken languages, there is the possibility of producing signs and words at the 
samee time. This sometimes leads to a special form of cross-modal language contact 
(Vonenn 1999) which needs to be studied in its own right (Lucas and Valli 1992; 
Romainee 1989). Romaine (1995) claims that mixed input can produce a 'third 
system'. . 

Inn situations of intense language contact it is possible for a third language 
systemm to emerge which shows properties not found in either of the input 
languages.. Thus, through the merger or convergence of two systems, a new 
onee can be created. (Romaine 1995:4) 

Iff  indeed the mixing of signs and words in the input leads to a third system as 
describedd by Romaine (1995), this form of input will of course influence the 
acquisitionn of the languages by the children in an important way. 
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1.55 Summary 

Inn this chapter we have outlined the role of input and interaction in the language 
acquisitionn process in various theories of language acquisition. In every framework 
inputt has some role and so it is important to describe in any study. It is assumed 
thatt is has a clear role along with innate principles. We have established that a 
childd must have access to a language to be able to acquire that language. The 
quantityy and quality of this input may also play a role, although there is as yet no 
firmfirm quantitative evidence on lower limits or necessary features. An important 
distinctionn was made between input, uptake and intake. In the case of bilingual 
development,, where a child is in contact with more than one language before the 
agee of five, input can be of additional importance, amongst other things 
contributingg to the separation of the two (or more) languages. Where mixed input 
iss provided, a third system may develop. 

Inn describing the language input of deaf mothers and the language development of 
theirr children in this study we hope to present a clear picture how two factors 
influencee the acquisition process. These factors are a hearing impairment in one or 
bothh of the partners in conversation, and bilingual language input and output in 
twoo modalities. In this study we will describe the language input offered by four 
deaff  mothers to three deaf and three hearing children, as well as the language 
productionn of the children at the ages of 1;0, 1;6, 2;0, 2,6 and 3;0. We shall give a 
descriptionn of the quantitative and qualitative input and output, as well as a 
functionall  and structural description. With this research we hope to contribute to 
greaterr insight into the role of input in the complex process of language acquisition 
inn deaf and hearing children in deaf families. 

Inn Chapter 2 we give background information on the interaction in deaf families in 
thee Netherlands, and the literature on language input, both spoken and signed, to 
deaff  and hearing children in deaf families, and on the language acquisition of these 
children. . 
Thee research questions are formulated in Chapter 3, and Chapter 4 describes the 
designn of the study. Questions of quantity of language are discussed in Chapter 5, 
wheree we will describe the amount of language input and output produced by the 
deaff  mothers and the children, and their language choices. Chapter 6 deals with 
thee accessibility of the input of the deaf mothers and the output of the children. 
Qualitativee aspects are dealt with in the following chapters. Lexical issues in input 
andd output are described in Chapter 7, including lexical equivalents. Chapter 8 
concentratess on functional and formal aspects in input and output and in Chapter 9 
wee will describe the grammatical structure of the input and output in the different 
languagess used. A summary and conclusions will be presented in Chapter 10. 
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22 LANGUAG E IN DEAF FAMILIE S 

2.11 What is a deaf family ? 

Inn describing the languages used in a deaf family, we should first establish what we 
understandd a deaf family to be. Lane (1984), Padden and Humphries (1988), Kyle 
(1990)) and Lucas and Valli (1992) amongst others have studied the deaf 
communitiess in the USA and England. These authors suggested that not the degree 
off  audiological deafness decides whether or not a person considers him/herself to be 
deaf,, but the degree of identification with the deaf community. A distinction was 
foundd between audiological deafness and cultural deafness and they used the terms 
'deaff  (audiological) and 'Deaf (cultural) to describe the two concepts. One of the 
decidingg characteristics of a deaf person appears to be his/her use of and 
competencee in a sign language. In turn this is influenced by factors such as onset of 
deafnesss (pre- or post-lingual deafness), degree of deafness (e.g. >90 decibel (dB) 
hearingg loss), having a relationship with another deaf person, identification with 
andd participation in the deaf community, etc. Baker-Shenk (1983) describes the deaf 
communityy as an ethnic community. 

membershipp in the ethnic, deaf community is primarily a function of attitude 
ratherr than audiology; that is, members are persons who identify themselves 
withh the ethnic group [...] and are accepted as members by other members. This 
hadd been called 'attrtudinal deafness' (Padden and Markowicz 1976). The 
actuall  degree of hearing loss ('audiometric deafness') is relatively unimportant. 
Thus,, some audiologically deaf persons are not members of the ethnic group, 
andd many audiologically hard-of-hearing persons are members. (Baker-Shenk 
1983:35) ) 

Inn the Netherlands the estimated number of persons with a severe hearing 
impairmentt is  290.000 (see Méér dan een gebaar 1997). * The number of 
prelinguallyy deaf persons at any one point is estimated to be between 4.000 (Breed 
andd Swaans-Joha 1986) and 14.000 (Schermer 1990), depending on how narrow or 
broadd a definition of prelingual is used. We will follow Schermer who used 'deaf 
fromm birth or before three years of age'. A part of the prelingually deaf population 
cann be considered to belong to the deaf community, i.e. they use Sign Language of 

'Méérr dan een gebaar*  is the final report of the Commission Sign Language of the Netherlands, which 
wass instituted in 1996 by the State Secretary of Education and the State Secretary of Welfare to 
investigatee the best way to recognize Sign Language of the Netherlands as an official language in the 
Netherlands.. This is expected to be realized in 2002. 
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thee Netherlands (SLN)2, they have a deaf partner and consider themselves to be 
activee members of the deaf community. From 1980 onward the deaf community has 
beenn slowly organizing itself into a (heterogeneous) cultural minority. Only a few 
socio-linguisticc studies of this process have been done and so unfortunately not 
muchh information is available on the Dutch situation (but see Breed and Swaans-
Johaa 1986; Méér dan een gebaar 1997; Rodenburg 1986; Tervoort 1983; Voorhoeve 
1989).. For this reason it is not possible to make a clear distinction between deaf 
versuss Deaf in the Dutch situation, and we will use the term deaf without it having 
furtherr social or cultural implications. 
Thee number of deaf children that have two deaf parents is estimated to be between 3 
andd 5% of all deaf children, and 10% have one deaf parent (Quigly and Paul 1984; 
Schermerr 1990). Mallory, Zingle and Schein (1993) explain this low percentage. 

[...]]  deaf parented families are not likely to be uniformly deaf, given the 90% 
rule;; deaf children are born to hearing parents approximately 90% of the time; 
deaff  adults marry deaf spouses 90% of the time; deaf couples tend to bear 
hearingg children approximately 90% of the time. (Schein 1989, Schein and 
Delkk 1974). (Mallory et al. 1993:73) 

Theree are few families where both parents and children are deaf but they form the 
coree of any deaf community. Despite their small number they pass on their language 
togetherr with the cultural and social values to their own and the next generation in a 
naturall  environment. 
Ass stated above, we know that approximately 90% of all deaf children have hearing 
parents.. Hearing parents normally have no competence in sign language and 
generallyy know very little of deafness and all it entails for a young child, at the time 
whenn deafness is confirmed in their child. The socialization and enculturation 
processess into the deaf community of most deaf children of hearing parents starts 
thereforee not at birth, but at a later age, usually between two or three, when the 
childd begins to attend a school for the deaf. Here, often for the first time, the 
childrenn come into contact with deaf children of deaf parents, other deaf children 
withh hearing parents and deaf adults. 
Mostt deaf parents have hearing children (Mallory et al. 1993). Padden (1980) 
discussedd whether or not hearing children of deaf parents belong to the deaf 
community.. If the family uses a sign language and the parents identify with the deaf 
communityy and are also identified as such by others, the hearing children may 
achievee native competence in their sign language, and will be able to distinguish 
'hearingg culture behavior' from 'deaf culture behavior' (Schermer 1990:9). Usually 
thesee hearing children are called COD A's (Children Of Deaf Adults). 
Accordingg to Mallory et al. (1993) 10% of the deaf marry a hearing person. If this 
hearingg person is a CODA, the family language most probably will be a sign 

2 2 Seee Crasbom, Coerts, van der Kooij, Baker and van der Hulst (1999) for an overview of research in 
SLN. . 
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language.. Mixed deaf and hearing parentage of this nature would still mean that the 
childrenn in such a family are raised in a deaf environment. However, if the hearing 
personn is not a CODA, there is more chance that the family language will not be a 
signn language. 
Basedd on the above we can now decide that a deaf family is a family where the deaf 
parentss (or one deaf and one CODA parent) use sign language with their deaf 
and/orr hearing children and where the children are in contact with 'deaf culture 
behavior'.. On the basis of this definition we will exclude families with hearing 
parentss and deaf children from our discussion of deaf families. Below we shall 
brieflyy describe the different combinations of hearing status in persons that are 
possiblee in a deaf family together with the various linguistic possibilities. There are 
twoo main combinations: 

a)) The parent(s) are deaf and the child is deaf (DPDC). 
b)) The parent(s) are deaf and the child is hearing (DPHC) 

Inn families with one or two deaf parents the children are predominantly hearing. 
Onlyy 5-10% of the children of deaf parents is also deaf. As we mentioned before, it 
iss families such as these that may play an important role in the deaf community. 
Thee study of the interaction and the communication between deaf parents and their 
deaff  children can teach us about linguistic, social and cultural values that prevail in 
thee deaf community. More insight in the development of these second or third 
generationn deaf children may help us to improve counseling guidelines for the 
majorityy of deaf children who have hearing parents. 

Inn the next sections we will discuss the situations where the parents are deaf with 
eitherr deaf or hearing children. This will be done separately since the language 
inputt can or will be different in each case. 

2.22 Language input in deaf families 

2.2.12.2.1 The problem of multilingual input 
Deaff  parents use different languages in different contexts. In the study by Mallory et 
al.. (1993) on intergenerational communication modes in deaf-parented families, the 
interactionn pattern between hearing grandparents, deaf parents and their hearing 
childrenn (mean age 12;6) is described. Of 14 deaf parents 11 report using ASL with 
eachh other, but only 4 (29%) say that they use ASL with their hearing children. The 
otherr deaf parents do use some form of signing (Signed English (SE) mixed with 
ASL).. The children themselves were described as using a 'generic' form of sign, 
whichh appeared to follow English word order and included much fingerspelling, 
lackedd SE detail, and included littl e ASL redundancy." (1993:78). These children 
didd not distinguish between ASL and SE. Only 4 out of 15 children used distinct 
linguisticc modes, meaning that they used SE with fingerspelling or ASL and 
English.. Mallory et al. (1993) concluded that "parents and children typically 
modifiedd their usual language mode to effect dyadic communication." (1993:80). 
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Forr the Netherlands, Breed and Swaans-Joha (1986:117) described how many Dutch 
deaff  adults use spoken language with hearing friends or relatives (73%), sign 
languagee with deaf friends or extended family (65%) and 41% use sign language at 
home,, which included deaf or hearing partners and deaf or hearing children. 14% of 
thee children of these deaf adults were deaf or hard of hearing (o.c.:114), but 
unfortunatelyy it was not made explicit which language was used with the hearing or 
withh the deaf children. The percentage of 41% sign language at home is higher than 
thatt found by Mallory et al. (1993) in the United States. 
Mostt deaf persons are assumed to be bilinguals (Grosjean 1992). Dufour (1997) 
considerss there to be three types of bilingualism associated with sign language: 

a)) sign-sign bilinguals: individuals who know a sign language as a first language 
andd learn another sign language as a second language 
b)) speech-sign bilinguals: individuals who primarily use a spoken language and 
whoo learn a sign language sometime in their lifetime 
c)) sign-text bilinguals: deaf individuals who acquire a sign language as a first 
languagee and, because of their deafness, can only learn the written form of the 
spokenn language of the community they live in. 

Thee main distinction between the last two types of bilinguals lies in their access to 
thee full aspects of the spoken language. According to Dufour speech-sign bilinguals 
havee no constraints in acquiring language in either modality, whereas sign-text 
bilingualss have a limited access to the oral aspects of spoken languages (1997:306). 
Howeverr in his category of speech-sign bilinguals he disregards those deaf people 
whoo are raised orally, that is with a spoken language. This spoken language is then 
theirr first language, but because of their hearing impairment the ultimate level of 
thatt language may not be comparable to that of hearing native speakers. Category c), 
thee sign-text bilinguals does not include those deaf people who do manage to acquire 
thee spoken language to (near-) native level. Clearly the competence in the spoken 
andd sign language of the parent is important in considering input as discussed 
earlierr in section 1.4.1. 

Thee two different modalities of sign and speech offer the possibility to sign and 
speakk at the same time. Bernstein, Maxwell and Matthews (1985) and Maxwell, 
Bernsteinn and Mears (1990) found that such simultaneous sign and speech 
productionn usually follows the grammar of the spoken language, whereas the 
signingg is incomplete and often abbreviated. Speech-sign bilinguals would often use 
thiss variety. However, sign-text bilinguals, whose first language is a sign language, 
aree also reported to use a simultaneous mode where the sign grammar is used, and 
spokenn words (usually produced without voice) are inserted in the utterances (Lucas 
andd Valli 1992). The role of mouthed words is important in deciding the status of 
thee languages in the input. They can be structurally part of the sign language, in 
whichh case the input will be monolingual although signed and spoken. They can be 
thee result of interference or be used as loan words in which case the input is mixed 
andd consists of two languages (see Boyes-Braem forthcoming; Ebbinghaus and 
Hessmannn 1990; 1996; Schermer 1990). It could also be the case that the 
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combinationn of simultaneously produced signs and words together form a third 
systemm as defined by Romaine (1995) (see section 1.4.1). It is also possible that 
differentt versions of this simultaneous mode exist, comparable to newly developing 
mixedd languages (see for instance Bakker 1992 on spoken languages). To what 
extentt the subjects in the studies of Mallory et al. (1993) or Breed and Swaans-Joha 
(1986)) were using the different structures of ASL and English and SLN and Dutch 
ass separate languages or mixed is not known. The exact structure of the languages 
usedd was not described. 

Inn her dissertation Schermer (1990) demonstrated that oral and spoken components 
playy an important role in SLN, as in many sign languages investigated thus far (for 
instancee Ebbinghaus (GSL) 1990; Pimia (FSL) 1990. Coerts (1992) pursues this 
furtherr for SLN. Schermer defines oral components as "lip/mouth movements, often 
togetherr with head and face movements, that are not related to the spoken language, 
thatt are either optional or required as part of the sign" (1990:17). Spoken 
componentss were defined as "lip/mouth movements that refer to a lexical item from 
aa spoken language" (1990:17). 
Shee found that the majority of spoken components could be categorized as follows: 
1)) sign plus spoken component that represents part of a Dutch lexical item 
2)) sign plus spoken component that specifies, disambiguates or complements a 

sign;; the spoken component can either represent a complete or a part of a 
Dutchh lexical item 

3)) sign plus a spoken component that does not have one of the functions of 2) 
andd that represents a complete Dutch lexical item 

Shee describes language use in two situations: a structured situation, where deaf 
adultss were asked to read a written story in Dutch, to memorize the content and to 
conveyy the story in their own 'words' to their deaf partners. The second, spontaneous 
situationn consisted of free or spontaneous language between two informants 
(1990:74). . 
Thee deaf adults used signed and spoken components simultaneously in 79.8% of 
theirr language production in the structured situation and in the spontaneous 
situationn in 74.4% (1990:77). She concludes that 

[...]]  the structured language samples show a strong influence from the Dutch 
syntaxx which can be inferred from the word/sign order that is used, the 
continuouss presence of spoken components; the absence of syntactic uses of the 
signingg space [...] and the absence of [...] nonmanual signals such as the oral 
component.. [1990:82] 
Thee spontaneous language setting elicited a type of communication system that 
differss from the spoken Dutch and demonstrates features of the grammar of 
knownn sign languages such as topic comment word order and the use of 
syntacticc signing space to express relationships between parts of a sentence. 
(Schermerr 1990:87) 
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Spokenn components can have several functions within sign interaction. They can be 
redundantt (i.e. they add no lexical or morphological information). But they can also 
bee used to disambiguate a sign, or to add to or specify the meaning of a sign. Or 
theyy can be used to indicate time and person of verbs. Schermer maintains that it is 
thee type of spoken component that occurs that indicates the type of language that is 
used,, rather than the frequency of occurrence of spoken components (see also 
sectionn 6.3 and Chapter 9). Redundant spoken components in the signed language 
productionn would suggest more Dutch influence, and they would not be intrinsic to 
thee sign language. 
Ebbinghauss and Hessmann (1996) argue against a sign-centered perspective such as 
takenn by Schermer and propose a comprehensive approach to the problem of dealing 
withh spoken elements in sign languages. They say that spoken words (voiced or 
mouthed)) "may be a natural ingredient of signed utterances even without 
contributingg to their meanings in any obvious way" (1996:27). These would include 
wordss called 'redundant' by Schermer (1990) and others (e.g. Bergman 1984; Boyes-
Braemm 1984; Coerts 1992). Also there are other cases where words cannot be 
consideredd redundant, so they think it is more natural to assume that words are used 
becausee they are functional (Ebbinghaus and Hessmann 1996:41; Bos 1998). So the 
presencee of spoken or mouthed words in signed utterances would not necessarily 
indicatee that a third, mixed system is being used - the syntactic structure of the 
mixedd utterance as a whole must be considered to gain insights into the functions of 
thee signed and spoken parts. Redundancy of spoken words in a signed context in 
itselff  has proven to be no criterion on the basis of which one can establish whether 
onlyy a sign language is used or a mixed mode. 

Inn the Netherlands the linguistic input to deaf or hearing children has not yet been 
described.. Some research has been done on the influence of SLN input or input of 
Signn Supported Dutch (SSD) immediately preceding the language production of 
deaff  children (  age 8;0) in a school situation (Keppels and Jansma 1994).-* 

Untill  the 1980's sign language was not used in the schools for the deaf in the 
Netherlands.. This means that many deaf people were raised with spoken Dutch as 
theirr first language. They sometimes did not learn to sign until after they left school 
andd began to participate in the deaf community. Dufour would consider these deaf 
peoplee to be speech-sign bilinguals, but their grasp of and fluency in the spoken 
languagee would not be native-like. Some Dutch deaf people who have deaf parents 
cann be considered sign-text bilinguals with varying degrees of fluency of speech. As 
describedd in section 1.4.1, Romaine (1995) discusses the possibility of a third type of 
inputt in bilingual situations, where the two languages of the parents are mixed. This 
wouldd seem possible in the situation of deaf parents using SLN and Dutch with their 
children.. A mixed form of signs and words could be considered to be such a third 

Currentt work (Fortgens in prep.) is examining the language production of deaf children with a 
hearingg teacher and deaf teacher, assuming differences in input as described in Keppels and Jansma 
(1994). . 



LanguageLanguage input in deaf families 23 

system,, and has been described as contact signing by Lucas and Valli (1992) for 
parentss using ASL and English. We do not know whether parents use mixed input. 
Inn particular if speaking and signing is combined in one utterance in such a way that 
bothh channels are necessary for the complete proposition, then there is evidence that 
thee third system exists. 
Consideringg the different language backgrounds of deaf people in the Netherlands, 
andd the different possibilities for language choice, it is imperative that the language 
inputt offered by deaf parents in deaf-parented families is described in detail. We 
cannott simply assume that the input will be spoken Dutch, or Sign Language of the 
Netherlands.. Since the two modalities allow for simultaneous use of signs and 
words,, the exact nature of the input needs to be established in order to properly 
evaluatee the role of this input in the acquisition process of the children. In the light 
off  the discussion by Romaine of a third system it is plausible to consider utterances 
inn which words and signs are produced together, as forming a separate system, 
separatee from 'pure' spoken utterances or 'pure' sign utterances. This discussion will 
bee returned to in section 5.3. 

2.2.22.2.2 Deaf parents with deaf children (DPDC) 
Whenn deaf parents use a sign language in the interaction with their infant, the child 
hass potentially full access to the language, just as a hearing child of hearing parents 
hass full access to the spoken language. The sign language is used in all situations, 
withh different people and on a range of subjects, and in this way the child comes into 
contactt with the language in a natural way. Several researchers have described the 
signn language acquisition process of deaf children of deaf parents. They found that 
thee developmental process is similar to that of hearing children of hearing parents 
(forr ASL Newport and Meier 1985; Bonvillian and Folven 1993; Petitto and 
Marentettee 1993; for BSL Carter 1983; for Italian Sign Language (LIS) Caselli 
1983;; Caselli and Volterra 1990; Volterra and Caselli 1985). In sign language 
acquisitionn the same global stages are found as in spoken language acquisition, that 
is,, babbling, one-sign utterances, then two or more sign utterances, and the 
beginningg of the use of syntactic rules. 
However,, several studies on the interaction between deaf mothers and their deaf 
childrenn revealed that the quantity of sign language during the first year of the 
child'ss life was very small (Britain: Kyle et al. 1987; USA: Maestas y Moores 1980). 
Thee deaf mothers (all native signers in these studies) used mainly spoken language. 
Onlyy around the child's first birthday did they start signing as expected (Kyle et al. 
1987).. Harris, Clibbens, Chasin and Tibbitts (1989) additionally found that British 
deaff  mothers offer their deaf infants less language than hearing mothers offer 
hearingg children at several points in time (see Gallaway and Woll 1994). 
Kylee et al. (1987), Harris et al. (1989) and Harris (1992) attribute the smaller 
amountt of language use during the first year of the child's life to the fact that deaf 
motherss appear to train' their children in visual attention behavior. Harris 
summarizess as follows. 
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Onee reason why the amount of signing that the deaf children received was 
considerablyy less than the least amount of speech received by a hearing child 
stemmedd from the requirements of visual attention. [...] the majority of signed 
utterancess were made by the mother while the child was looking at her. [...] the 
proportionn of utterances seen by the child increased with age - suggesting that 
itt gradually became easier for mothers to make signs visible. [...] These data 
suggestt that a deaf mother typically signs only when there is a good chance that 
herr child will be able to see what she is signing. The hearing mother, of course, 
doess not operate under the same constraint of visual attention, and so there are 
potentiallyy many more opportunities to talk than to sign because a child does 
nott have to look at the mother in order to hear what she is saying. (Harris 
1992:101) ) 

Thee most striking difference between hearing mother-child interaction and deaf 
mother-childd interaction is that deaf mothers using a sign language cannot both hold 
theirr deaf baby and communicate in sign language at the same time. Several mothers 
havee told us that even if their hands are free to sign, they feel uncomfortable signing 
too very young children. From an Italian study of two hearing babies and their 
motherss by D'Odorico and Levorato (1990:13) we know that "at about 8/9 months of 
agee communicative exchanges by eye contact undergo an important change of 
strategy".. They and many others, found that at this age children begin taking a 
greaterr interest in the surrounding environment and that the child has to learn to 
dividee its visual attention between what it is observing and its mother. Hearing 
mothers,, when playing with their baby, can monitor the eye-gaze direction of the 
childd and comment on whatever it is looking at. The deaf mother, however, must 
firstfirst follow the eye-gaze of her child to establish what it is interested in, then attract 
thee child's visual attention before she can comment (in sign) on what the child is 
seeing.. Masur (1990) reports on a study by Murphy and Messer (1977). 

99 month-olds were capable of following a point and looking at the object only 
whenn the mother's hand and the object were in the same visual field; however, 
thee infants could not follow points directed across their midlines. [...] The 
majorityy of the sample of 14 month-old infants, however, had developed the 
abilityy to follow such points. (Masur 1990:19) 

Thesee facts more or less coincide with the increased use of sign language by the deaf 
motherss in the Kyle and Harris' data studies. Harris (1992) observes that by 1;4 the 
deaff  children of deaf parents in her study could perceive 80% of all utterances 
offeredd to them (uptake, see section 1.3.1). This means that 80% of the input could 
servee as possible intake for the child. The child's intake can only be measured by 
lookingg at his/her language production. 
Theree is a clear development in the accessibility of input. Harris claims that deaf 
motherss find it easier to make signs visible as the children grow older. This supports 
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thee idea that mother and child both contribute to the accessibility of the 
conversation. . 
Inn fact, all mothers can be said to train their children to react to certain signals used 
too gain their attention. Hearing children must also learn, for instance, that, if their 
motherss call their name, they are supposed to respond to her. But within the special 
requirementss of sign language communication we might expect different strategies 
fromfrom the deaf mothers. The quantity of the signed and spoken input of deaf parents 
too their deaf children must be described, together with the accessibility of the input 
too the child. The next step is then to describe the linguistic output of the child and 
comparee it to the input 

Nott much is known about the quality of the sign language input to deaf children. We 
knoww of only a few studies that look into vocabulary input (e.g. ASL: Launer 1982). 
Somee American studies have described the sign language acquisition of deaf 
children,, but do not cover the exact nature of the input, which is implicitly taken to 
bee adult-like ASL (e.g. Newport and Meier 1985). Usually no reference is made at 
alll  as to whether or not spoken language is used, or even mouthing, and if so to what 
extent.. A few studies (USA: Kantor 1980; Launer 1982; Swisher 1992; Britain: 
Gregoryy 1985a/b; Harris et aL 1988; Kyle, Woll and Ackerman 1989) describe 
signingg adapted to the linguistic or cognitive developmental level of the child, or 
describee aspects related to visual attention within the interaction of deaf mother-
childd dyads. 
Kylee et al. (1987:222) found that deaf mothers used "[...] fewer questions, and more 
report-typee utterances" in the interaction with their children compared to hearing 
motherss (see 1.3.2). Initially the sign language input is rather simple, with a high 
proportionn of naming utterances. Kyle et al. related this to the 'training' of visual 
attentionn by the mothers during the first year(s) of life, which is essential to sign 
interactionn (see Chapter 6). 
Pine'ss reference to these aspects seems to be relevant. 

Forr example, if the task in the earlier stages is to learn a basic vocabulary and 
effectivee ways of expressing simple semantic forms and pragmatic functions, 
thenn very simple CDS may well be the most facilitative. On the other hand, as 
thee child's task shifts to the acquisition of morphological and syntactic rules, it 
wil ll  probably be the case that more complex input is required. (Pine 1994:25) 

Iff  this is especially true for the mothers using signs (while training the attention-
givingg behavior), we can expect many labeling utterances during the early years. 
Moree complex language will be used once the visual attention-giving behavior of 
thee children is adequate (see Chapter 6). Moores and Moores (USA 1982) and Mill s 
andd Coerts (Netherlands 1990) describe a few functional differences in the use of 
signedd and spoken language of deaf mothers to their infants (age < 1;6). They found 
thatt emotional and affective utterances seem to be linked to spoken language in the 
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inputt to young deaf or hearing children, while utterances pertaining to objects are 
producedd in signs. 
Gregoryy and Barlow (1986) (children aged 2;0 and 3;0) and Woll and Kyle (1989) 
foundd that the utterances of deaf mothers consisted mainly of one sign. Gallaway and 
Wolll  (1994) attribute this to the dominant function of naming. 

Utterancee function also showed striking differences. Hearing mothers asked 
manyy more questions than did the deaf mothers, whose most frequent utterance 
functionn was naming. (Gallaway and Woll 1994:210) 

Jamiesonn (USA: 1994) studied the different instructional strategies used by deaf 
motherss with children aged 4;9 up to 5;5 compared to hearing mothers. She found 
thatt deaf mothers concentrated their instructions at the levels of comments and 
directives.. These deaf mothers also made less use of questions than the hearing 
motherss did. Jamieson suggests that this may be because the continuation of visual 
contactt is at some time more important than asking questions on the task at hand. 

Generall  structural descriptions of the input to deaf children of deaf parents have not 
beenn found, but there are some articles that focus on a single aspect of sign 
grammar.. For instance, Reilly and colleagues have been studying the use of non-
manuall  grammatical markers of parents in the ASL input to young children (Reilly, 
Mclntiree and Bellugi 1990; Snitzer-Reilly and Bellugi 1996). Since both affective 
feelingss and grammatical markers are expressed on the face, they examined how 
childrenn learned to distinguish between these two functions. They found that 
motherss did not start using non-manual markers in ASL in a grammatical way with 
theirr children from the age of 2;0 on. 

2.2.32.2.3 Deaf parents with hearing children (DPHC) 
Nott much is known about the actual language situation during the early years of 
hearingg children in deaf families. Some information has become available over the 
lastt few years. Schiff-Myers (1988) gives a comprehensive overview of research on 
thee spoken language production of hearing children of deaf parents. 
Malloryy et al. (1993) give information on the language mode that deaf parents report 
usingg with their hearing children. 

Thee results of this study indicate that although deaf parents did report ASL as 
thee preferred language mode with spouse, over two-thirds use some form of 
languagee mixture involving English structure in communicating with hearing 
offspring.. That means that for at least part of the time they move away from the 
structuree and inflection patterns of ASL to a mode of language with English 
sentencee order (SE). To this, some parents add an approximate speech 
component,, mouthing key words, with or without voice. For their part, the 
childrenn tend not to rely on ASL but on a "generic" form of sign-plus-
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fingerspelling,fingerspelling, roughly paralleling their spoken English. (Mallory et al. 
1993:80) ) 

Thesee interview data suggest that, also depending on age and/or birth order, hearing 
childrenn acquire quite different aspects of sign language. The descriptions by the 
parentss and the children of their language use revealed widely differing degrees of 
signn language fluency among siblings, and of deaf and hearing siblings' differential 
usee of language modes (1993:87). From the studies described by Schiff-Myers it is 
unclearr whether these deaf parents sometimes were using sign language (ASL), 
spokenn language (English), deaf speech without signs, or mixed signing and 
speakingg at the same time. It is possible that we can speak of a third system' 
(Romainee 1995) in the case of simultaneous signing and speaking. The interesting 
questionn remains what effect such a mixed input would have on the production of 
thee hearing children. Unfortunately, nowhere in these studies have the structural 
aspectss of the input been described. 
Schiff-Myerss writes that the spoken language of the deaf adults is often 
"unintelligiblee because of hyponasal speech with numerous omissions and 
inappropriatee stress patterns [...] and has limited syntax" (Schiff-Myers 1988:56), 
butt what is meant by limited syntax is not specified. There is no detailed information 
onn the quantity of input. 

2.33 Language production of children in deaf families 

2.3.12.3.1 Language production of deaf children of deaf parents 
Ass mentioned in 2.2.2, an early study in this area from Newport and Meier (ASL 
1985)) showed that deaf children that acquire a sign language as their first language 
followw more or less the same path of language development as do hearing children 
off  hearing parents acquiring a spoken language. 
Boyes-Braemm (USA 1974/1990) and Bonvillian and his colleagues (for instance 
Bonvillian,, Richards and Ibrahim Saah (USA 1996)) amongst others have done 
phonologicall  acquisition studies. As with spoken language, the phonological forms 
usedd by deaf children differ greatly from that of adult signers in the early years of 
languagee acquisition. 
Otherr researchers have demonstrated that deaf children start to *babble' in sign 
aroundd the age of 8 months (USA: Petitto and Marentette 1991). We use the term 
movementsmovements for these babbles, following Caselli and Volterra (1990); these 
movementss carry no symbolic meaning (see for a further description Chapter 4). 
Petittoo and Marentette (1991) claim that only deaf or hearing children who receive 
structuredd (i.e. syntactic) input, either in the visual-gestural or in the oral-auditory 
modality,, will produce appropriate "babbling' behavior in that modality. Others 
claimm that no sign language input is necessary for children to produce movements 
(Meierr and Willerman 1995) (see also section 2.3.2). It is thus of importance to 
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determinee whether syntax is present in the input and compare the use of movements 
inn the output of deaf and hearing children with the input they received. 

Thee first symbolic (or representational) signs appear around the first birthday (USA: 
Bonvilliann and Folven 1993; Italy: Caselli and Volterra 1990). Caselli and Volterra 
(1990:277)) maintain that the emerging ability of children to combine two 
representationall  signs or words "crucially depend[s] on exposure to a linguistic 
input",, namely input of combinations of (at least) two representational signs for the 
acquisitionn of a sign language, and combinations of (at least) two representational 
wordss for the acquisition of a spoken language. Children start with combinations of 
Pointss and representational signs and around the age of 1;8 they begin to combine 
representationall  signs - the beginning of the application of grammatical rules in 
theirr output. Caselli and Volterra claim that the combination of a deictic sign (or 
Point)) and a representational symbol is not evidence that a linguistic system is being 
usedd - only the combination of two or more representational symbols indicates the 
presencee of syntax. Goldin-Meadow and her colleagues (Goldin-Meadow and 
Mylanderr 1983; Goldin-Meadow, Mylander and Butcher 1993; Wang, Mylander 
andd Goldin-Meadow 1995) found that deaf children of hearing parents with no sign 
languagee input seemed to construct a sign language system of their own (including 
combinationss of deictic signs and a representational sign. However, Volterra (1983) 
andd Volterra and Caselli (1985) state that the gesture production of these deaf 
childrenn should be analyzed according to criteria also applied to the gestures of 
hearingg children of hearing parents and of deaf children of deaf parents. In a study 
similarr to Goldin-Meadow and her colleagues they found that all children combine 
deicticc gestures with referential words or signs, but that only children exposed to a 
signn language combine referential gestures or signs with referential gestures/signs. 
Afterr reanalyses of the data of Goldin-Meadows and her colleagues they established 
thatt deaf children who have had no sign input combined deictic gestures with 
referentiall  gestures, but never a referential gesture with a referential gesture. 
Gallawayy and Woll (1994) summarize: 

Sincee children both exposed and not exposed to adult models of sign can use 
symbolicc gestures and combinations of gestures to communicate, these do not 
dependd on exposure to a linguistic model. What does depend on exposure is the 
abilityy to combine symbols (referential gestures) with each other. This indicates 
thatt the symbolic capacity (meaning) and combinatorial capacity (syntax) are 
separate,, that both are necessary to the development of language, and that the 
abilityy to use the two together depends on adult input. (Gallaway and Woll 
1994:217) ) 

Thesee differences in input, and their subsequent influence on the language 
productionn of the children make it all the more important to give a full description 
off  combinations of representational signs or words that occur in the input. 
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Thee study of pronominal reference in sign languages is complicated by the overlap 
inn form between non-linguistic pointing and linguistic pointing. This aspect in ASL 
hass been studied by Petitto (1987) and Pizzuto (1990). Around age 0;10 non-
linguisticc pointing to self, to other people and objects appears. Petitto maintains that 
betweenn 1;0 and 1;5 pointing to persons stops, although pointing to objects is 
maintained.. However, these findings were not supported by Pizzuto. Around 1;6 
linguisticc pointing to other people begins, and pointing to addressee between 2;0 and 
2;5.. By 2;5 1st, 2nd and 3rd person are correctly distinguished. Lexical compounds 
beginn to appear between 3;6 and 3; 11, and innovative compounds between 4;0 and 
4;11,, although they are not adult-like either in phonology or in meaning. 

Theree have also been several studies on the acquisition of morphology and syntax. 
Meierr (ASL 1982), Bellugi (ASL 1988) and Reilly et al. (ASL 1990) studied the 
acquisitionn of verb-agreement, the acquisition of syntax and space, and conditionals 
respectively.. Verbs (in citation form)4 appear in the lexicon between 1;6 and 1;11 
butt there is no verb morphology. This does not begin to appear until between 2;0 
andd 2;5, and then usually as unanalyzed rote forms. There is some over-
generalizationn of the verb inflection rule, with plain verbs inflected where this is not 
grammaticall  in adult sign language (BSL Woll 1998). So far not many studies have 
focusedd on the acquisition of the rules for the (non-)realization of subjects and/or 
objectss (but see Coerts and Mill s 1994; Coerts 1999, SLN). 

Signn languages are classifier languages, that is they include morphemes called 
'classifiers'' whose function it is to classify nouns according to inherent 
characteristicss of their referents (Allen 1977 in Siple 1997:34). Between 2;6 and 
2;; 11 classifiers begin to appear in spatial verbs.5 There is no morphological 
markingg of manner on verbs yet. 
Thee first productive use of verb agreement occurs at the beginning of this period. 
Betweenn 3;6 and 3; 11 movement and manner can be observed in certain verbs, but 
producedd sequentially rather than simultaneously towards the end of this period 
(Wolll  1998). Not until 5; 11 is the mastery of most morphology completed, although 
polymorphemicc forms still cause difficulty (Woll 1998) and are not acquired fully 
untill  the end of the 9th year. 

Althoughh the speech production and comprehension of hearing-impaired or deaf 
childrenn has received a fair amount of attention only little research has been done on 
thee functional spoken language development of deaf children of deaf parents. 
Maxwelll  (1989) describes a deaf girl's (Alice) speech from 1;6 to 7;5. Her parents 
didd use speech with Alice, although ASL was the dominant mode in the family. 

Thee citation form of a sign is understood to be the least complex form that represents the whole 
paradigmm and from which the other  forms can most directly be derived (Appel et al. 1992:78). 
Forr  a description of the verbal system in ASL see Padden 1983/1988. 
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Alicee paid attention to speech around her and could occasionally use speech to 
repairr communicative failure in sign. Up to age 3 there was very littl e vocal 
productionn [...]; but by age 3 Alice produced short segments of speech and 
begann to speechread with some understanding. Nevertheless, she hardly used 
speechh at all until after 4;3; it was not a major productive mode for her until 
5;5.. By 7;5 she had sorted out the associations between different manual modes 
(sign,, fingerspelling) and speech, and switched appropriately. (Maxwell 
1989:39) ) 

Mogfordd (1988) summarizes research done on the acquisition of spoken language 
forr severely hearing impaired or deaf children in general. It is both deviant and 
severelyy delayed. 

Severall  studies have been done on the attentional behavior of deaf children of deaf 
parents.. As we already discussed in section 2.2.2, deaf parents appear to train their 
youngg deaf children in visual attention, especially so during their first years of life. 
Deaff  children raised with a sign language learn at an early age to check back with 
theirr conversational partner to see whether or not linguistic information may be 
offeredd (Harris et al. 1987; Harris and Mohay 1997). A few studies have been done 
onn the development of this skill after the first year (Siple, Akamatsu and Loew 1990; 
Swisherr 1992; Baker and van den Bogaerde 1996; Richmond-Welty and Siple 1999; 
vann den Bogaerde 1999). The major characteristics of behavior of visual attention in 
signn language communication are apparently acquired before the age of 3 ;0. 

2.3.22.3.2 Language production of hearing children of deaf parents 
Severall  studies have been carried out on these groups of children. Some of the 
earliestt descriptions of the language production of hearing children of deaf parents 
comee from Critchley (1967) and Brejle (1971) (both mentioned in Schiff-Meyers 
1988:48/49).. More research has been done by Schiff and Ventry (1976), Mayberry 
(1976),, Murphy and Slorach (1983), Todd (1975), Todd and Aitchison (1980), 
Sachss and Johnson (1976) and Sachs, Bard and Johnson (1981). Only four studies 
reportedd on language or communicative problems in these children (Critchley 1967; 
Brejlee 1971; Sachs et al. 1972 and Todd 1972). But these problems referred to the 
acquisitionn of the spoken language. Mayberry (1976) also reports a focus on spoken 

language.. Not much attention has been paid to the sign language development of 
thesee children. 
Meierr and Willerman (1995) argue that sign babbles can be expected in hearing 
childrenn anyway. They claim that hearing children may produce babbles because: 
1)) the rhythmical organization of speech may trigger rhythmically-organized 
gestures s 
2)) sighted children of hearing parents receive visual feedback from their own 
gesturing,, unlike deaf children who receive little or no auditory feedback from their 
ownn vocalizations 
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3)) even the children of non-signing parents receive some nonlingnistic gestural 
input.. Based on their findings we could thus expect similar movement production by 
deaff  and hearing children. 
Furtherr it is not clear what to expect in the sign language production of these 
children.. The hearing children of deaf parents are usually exposed to two languages 
fromm an early age. 
Schiff-Myerss (1988) describes the early sensitivity of these children to their 
linguisticc environment. 

Schifff  (1976, 1978) found that five 2-year-olds used proportionally more signs, 
moree exaggerated and whispered speech and shorter utterances with their deaf 
motherss than they did with the normal speaking investigator. Therefore [...] the 
childrenn were already making modifications in their utterances seemingly 
basedd upon the linguistic differences of the listener. In addition, these children 
showedd some awareness that their parents did not hear [...] Older hearing 
childrenn of deaf parents become bilingual and use two systems to communicate, 
onee with the deaf and one with the hearing (Lenneberg 1967; Schiff and 
Ventryy 1976). Perhaps children who learn Standard iTrïglish without any 
problemss are those who realize early in development that they are learning two 
languages.. Like the bilingual child who learns two languages simultaneously, 
thee hearing child of deaf parents might need to identify one language (deaf 
speechh +/- ASL) with their parents, and the second language (Standard 
English)) with others. If the children perceive their parents' oral language as 
different,, then they should not be confused by the seeming 'irregularities' in 
inputt in the oral language they hear. (Schiff-Myers 1988:61) 

Thee use of voice is an aspect, which clearly reflects awareness of the mother's 
deafness. . 
Prinzz and Prinz (1979; 1981) and Griffith (1985; 1990) describe the linguistic 
behaviorr of hearing children with one deaf and one hearing parent. At a very young 
agee (< 2;0) the two children in these studies seem to be aware of the hearing status 
off  their parents and other conversational partners. They try to adjust their language 
productionn accordingly. At one point Griffith (1990) maintains that hearing 
childrenn who are raised with two languages in two channels (i.e. ASL and English) 
havee the advantage that through combinations of the two channels, these children 
cann express even more complex utterances than if they use one channel at the time 
(1990:241). . 
Noo information is available at all about children in the Dutch context. 

2.44 Summary 

Inn this chapter the language use in deaf families has been discussed. We established 
thatt deaf families are families where both the parents are deaf (or one hearing 
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CODA),, who use sign language as their main means of communication with their 
deaff  or hearing children, and who pass on the social and cultural values of the 'deaf 
culturall  world' in a natural way. Hearing parents with deaf children do not fall in 
thiss category although they are the larger group. 
Thee languages used by deaf parents within the family may vary according to their 
educationall  background, their identification with the deaf culture and also the 
hearingg status of their partner and their children. They use both a sign language and 
aa spoken language in different context. They also use a combined system of signing 
andd speaking. The status of this is unclear but may form a third mixed system. 

Fromm the relatively few studies of input it appears that during the early years deaf 
andd hearing children who receive sign language input may receive less language 
thann do hearing children of deaf parents. This is probably linked to the accessibility 
off  the input: mothers spend time 'training' their young children to pay visual 
attentionn to their signing. 

Theree appear to be fewer questions in the input compared to hearing parents with 
hearingg children. Naming is a predominant function, expressed in one-sign 
utterancess between ages 2;0 and 3;0. Affective function is expressed in spoken 
utterancess at an early age. Non-manual markers (for affective markers and 
grammaticall  markers) are not present in the input prior to age 2;0. 
Hearingg children of deaf parents also receive a mixed language input - signing and 
speaking.. Since there are no good descriptions of the input, it is not clear if it is the 
samee as to deaf children of deaf parents. 

Fromm studies of sign languages other than SLN we know that deaf children acquire 
thee sign language used in their family more or less in the same way that hearing 
childrenn acquire the spoken language of their parents. There are of course some 
differencess in the interaction. Within sign language communication settings it is of 
thee highest importance that children learn to pay appropriate visual attention to the 
signn language that is offered. We know that children begin their language 
productionn with (prelinguistic) babbles and then proceed to their first signs. We 
knoww very little of the content of their vocabulary, or of the proportional relation 
betweenn nouns and verbs, for instance. The acquisition of the verbal system starts 
fairlyy late (around 2;0 - 2;6) and is not finished until the children are much older, 
aroundd 9;0 in ASL or BSL. For Sign Language of the Netherlands no description 
existss yet of the acquisition of the morpho-syntactic system. Spoken language 
acquisitionn is severely delayed. 
Hearingg children of deaf parents usually seem to acquire the spoken language 
effortlesslyy and to communicate on the whole without problems with their deaf 
parents.. In what language is not clear. 

Thiss study will address these areas in the Dutch situation. A description of the input 
offeredd by the deaf mothers, and the output of the children will be made. In all areas 
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wee will look at the development over time and consider the relation between the 
inputt and the output. We will also study the influence of the hearing status of the 
childd in the interaction between the mothers and the children. 
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Inn Chapters 1 and 2 we discussed the role of linguistic input and interaction in 
situationss of normal and exceptional language acquisition and the language use in 
deaff  families. From the literature it is clear that quantity and quality of input can be 
relevantt for the child's acquisition. In a bilingual situation there are additional 
aspectss of input that are relevant. In deaf families the situation is again a special one 
andd raises many interesting questions. This study will examine the situation for deaf 
familiess in the Netherlands. 
Thee research questions can be divided in five main areas which will all be examined 
inn the input of the deaf mothers and in the production of the deaf and hearing 
children: : 
11 The amount of language produced in total, and which languages are 

producedd (section 3.1) 
22 The accessibility of the language production for the conversational partner 

(sectionn 3.2) 
33 The vocabulary and the separation of languages (section 3.3) 
44 The functions expressed (section 3.4) 
55 The structures that occur (section 3.5) 

Thee analyses related to these areas were carried out with data collected over a two 
yearr period at half year intervals (ages 1;0, 1;6, 2;0, 2;6 and 3;0 of the children). 
Individuall  development will be traced (intra-subject comparison) as well as group 
development.. This developmental aspect is not explicitly formulated in each 
researchh question to avoid being repetitive. Furthermore comparisons will be made 
betweenn the deaf mothers in interaction with their deaf children and with their 
hearingg children and also between the deaf and hearing children (inter-subject 
comparisons).. Further general aspects of design are addressed in Chapter 4. Specific 
aspectss of methodology are presented in the relevant sections in Chapters 5 to 9. 

3.11 Quantity of language and language choice 

Questionn 1A 
DoDo the mothers offer a total amount of language input to their child that is 
comparablecomparable with the average amount offered to deaf and hearing children as 
establishedestablished in other research? 

Wee expect that the deaf mothers will offer their children input comparable to the 
amountt of language offered by deaf mothers to deaf or hearing children. 
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Questionn IB 
HowHow much language is produced by the children? 

Questionn 2 
WhatWhat is the contribution to the conversation of the deaf mother on the one 
handhand and her child on the other? In other words is the conversation carried 
equallyequally by both conversation partners? 

Wee might expect that the children contribute half of the conversation, but it is not 
exactlyy clear at what age this might be expected. 

Questionn 3A 
WhatWhat are the proportions of different language modes in the total input? 

Althoughh there is littl e information on the exact input to deaf and hearing children, 
wee might expect the deaf mothers to mainly offer SLN to their deaf children and 
SLNN and NL to their hearing children. However, some mixed signed and spoken 
inputt is also to be expected. 

Questionn 3B 
WhatWhat are the proportions of different languages in the output of the 
children? children? 

Questionn 4 
DoDo the deaf and hearing children reflect their mother's language choice in 
theirtheir language production? 

Wee expect the deaf children to use mainly SLN; for the hearing children we predict 
aa focus on spoken language (Mayberry 1976). 

Thee results related to these questions are presented in Chapter 5. 

3.22 Language accessibility 

Questionn 5 
IsIs the linguistic input offered to the children actually accessible, i.e. can 
signssigns and words be seen by the deaf children or seen or heard by the hearing 
children? children? 

Wee assume that the deaf children wil l have visual access to most of the mothers' 
utterances;; we have no information on which we can base a prediction as to how 
accessiblee the input (whether spoken or signed) is to the hearing children. 

Wee also want to find out in what way(s) the deaf mothers ensure that the deaf and 
hearingg children actually have access to the linguistic input that is offered to them, 
andd formulated the following questions. 
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Questionn 6 
WhatWhat strategies are used by the deaf mothers to gain or hold the attention of 
theirtheir deaf or hearing child? 

Wee could expect that as the children grow older the mothers wil l need to attract 
theirr children's attention explicitly less often as the children develop appropriate 
attention-givingg behavior. 

Questionn 7 
IsIs there a relation between strategy used and consecutive language choice of 
thethe deaf mothers? 

Questionn 8 
IsIs there a relationship between the attentional strategies used by the deaf 
mothersmothers and the attention-giving behavior of their deaf or hearing child? 

Ass deaf mothers are reported to 'train' the visual attention of their children, we 
mightt expect that the children's visual behavior changes over time, which in turn 
wil ll  influence the use of attentional strategies by the mothers. 
Doo the deaf and hearing children show awareness of the fact that their mother is 
deaff  and therefore has to pay visual attention both for signed and spoken utterances 
inn order to be able to perceive them? 

Questionn 9 
IsIs the linguistic production of the deaf and hearing children accessible to 
theirtheir deaf mother? 

Questionn 10 
DoDo the children take care that their mother can see their signs and/or words, 
andand if so, how do they ensure visibility? 

Wee can make no prediction for the visibility of the children's utterances to the 
mothers.. We expect the children to show awareness for the necessity of visibility of 
theirr language production from 2;6 on. 

Questionn 11 
DoDo the hearing and deaf children produce words with or without voice? 

Thiss aspect reflects the children's awareness of accessibility of speech for the 
mothers. . 

Questionl2 2 
ToTo what extent is it necessary for the mothers and the children to focus on 
oneone or more channels (signing/speaking)), in other words how are 
propositionspropositions in the input and output distributed over the two channels? 

Iff  propositions are distributed over two channels in one utterance, then this is 
evidencee for simultaneously signed and spoken utterances functioning as a third 
system. . 
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Questionn 13 
IsIs there a relationship between the quantity of input of the deaf mothers and 
thethe development of the attention-giving behavior of the children? 

Thee results related to these questions are presented in Chapter 6. 

3.33 Lexical issues 

InIn order to obtain a general view of the vocabulary produced by the deaf mothers 
andd the children we looked at the following aspects. 

Questionn 14 A 
HowHow are deictic and representational symbols used and combined in the 
input? input? 

Questionn 14B 
WhenWhen do deictic and representational symbols appear and when are they 
combinedcombined in the output of the children? 

Questionn 15 
HowHow often are nouns used relative to verbs in the different languages in the 
inputinput of the deaf mothers and in the output of the children? 

Questionn 16 
WhatWhat is the variability in vocabulary in signs and words measured in 
proportionproportion of different types in the input of the mothers and in the output of 
thethe children? 

Questionn 17 
IsIs there lexical evidence in the input of the deaf mothers and in the output of 
thethe children for the use of separate languages? 

Thee results related to these questions are presented in Chapter 7. 

3.44 Functional aspects 

Itt has been observed in earlier studies by amongst others Kyle et al. (1987) and 
Gregoryy and Barlow (1989) that functionally the language offered by deaf mothers 
too their children seems to differ from the language offered by hearing mothers to 
theirr hearing children. This may have its influence on the language acquisition of 
thee children. In order to see whether this is true for our subjects we formulated the 
followingg questions. 
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Questionn 18 
WhatWhat is the proportion of utterances with a declarative, interrogative and 
imperativeimperative function in the input of the deaf mothers and in the output of the 
children? children? 

Questionn 19 
HowHow are affective propositions expressed by the deaf mothers? Are they 
expressedexpressed by the children and if so, how? 

Questionn 20 
IsIs there functional evidence for the separation of languages in the input and 
thethe output? 

Thee results related to these questions are presented in Chapter 8. 

3.55 Structural aspects 

AA description of the linguistic structures used in the input and output is an important 
sourcee of information on the possible relation between the input and the language 
developmentt of the children. 

QuestionQuestion 21 
WhatWhat is the length of the language input of the deaf mothers and the output 
ofof the children, measured in Mean Length of Utterance (MLU) and MLUL10 
(Mean(Mean Length of 10 Longest Utterances) in signs and/or words in the 
differentdifferent languages? 

Questionn 22 
HowHow many verbs are produced in the input and the output in the different 
languages? languages? 

Questionn 23 
WhatWhat arguments are realized in the different languages in the input and in 
thethe output? 

Questionn 24 
WhatWhat is the position of the verbs in the different languages, both in the input 
andand in the output? 

Questionn 25 
AreAre the verbs that are produced inflected and if so, are they inflected as 
expectedexpected in the different languages, both in the input and in the output? 
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Questionn 26 
AreAre non-manual grammatical sentence markers 'q, 'wh-q' and 'neg' used in 
thethe input and the output? 

Questionn 27 
AreAre plural and diminutive markers, and markers on adjectives (correctly) 
usedused in the input and the output? 

Questionn 28 
WhatWhat sign and word types are used besides nominals, verbs and adjectives/, 
bothboth in the input and the output? 

Thee results related to these questions will be presented in Chapter 9. 
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4.11 Subjects 

Ass described in section 2.1, approximately 5-10% of deaf children have deaf 
parents.. This means in the context of the Netherlands that less than 500 deaf 
peoplee have deaf parents. In the Netherlands there is also no registration of 
deafnesss except within the medical consultancy offices. These two facts made it 
difficultt to trace subjects that were suitable for our longitudinal research project, 
whichh covered approximately 10 years. In 1988, when the project started, we were 
lookingg for subjects that met the following conditions (see also Mill s and Coerts 
1989:26). . 

11 The mothers must be prelingually deaf. A prelingually deaf person is 
definedd as someone who is born deaf, or became deaf before spoken 
languagee was acquired, so that language could not be acquired on the basis 
off  auditory information 

22 The mothers have to be members of the deaf community. 
33 The mothers must be fluent in SLN and SLN should be the primary 

languagee used in the family 
44 The children must be in the prelinguistic stage, that is to say a considerable 

timetime before the first word (or sign) or one-word stage (or one-sign stage). 
Thee description of the input and language development needs to begin as 
earlyy as possible in order to show any possible influence of input and 
interactionn on the language acquisition of the child. 

55 The children must have no known cognitive, motor or visual impairment. 

Thankss to the help of the Dutch Foundation for the Deaf and Hard of Hearing 
Childd (NSDSK) and the Dutch Foundation for the Deaf (Stichting Nederlandse 
Dovenraad,, now Dovenscnap) we initially found three families with deaf parents 
andd hearing children who met these criteria, and who were willing to participate in 
ourr study. In 1988 we began filming in these families when the (hearing) children 
weree 1;0 (Jonas), 0;6 (Alex) and 0;3 (Sander) respectively. We still had not found 
deaff  families with deaf children at this time. In 1989 twins were born into Jonas' 
family,, and at 0;11 both children (Laura and Mark) were diagnosed to be severely 
hearingg impaired. Graciously the parents granted us permission to include the deaf 
twinss in our project. Approximately 6 months later we found a deaf mother and 
fatherr with two deaf children who were willing to participate with their youngest 
childd (Carla) who was 1;6 at the time and not prelingual. 
Forr the longitudinal study we initially filmed the children and their mothers every 
monthh for about one hour. As the children grew older and language development 
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slowedd down (around age 4;0) we filmed then once every 4 months. After age 6;0 
wee filmed them twice a year until they reached the age of 8;0. For this study we 
usedd the session at ages 1;0, 1;6, 2;0, 2;6 and 3;0 (see Table 4.1 in section 4.3 for 
ann overview of the exact ages of the children). 

Thee mothers participating in this study are all prelingually deaf (see section 2.1). 
Twoo of the fathers are deaf, one is severely hearing impaired and one father is a 
CODAA and a native signer. The three deaf children are Carla, Laura and Mark and 
thee three hearing children Jonas, Sander and Alex. More relevant information on 
eachh child, mother and its family is given below. 

4.1.14.1.1 The deaf children 
Carla Carla 
Carlaa was diagnosed deaf at the age of 0;9 and at 1;1 showed no reaction in 
hearingg tests (see Appendix to Chapter 4 for further audiometric information). She 
wass 1;6 when she started participating in the longitudinal study. Around the age of 
2;66 she started attending the pre-school (y oor school) at Effatha, the Christian 
Institutee for the Deaf in Voorburg. 
Carta'ss mother usually wears a hearing aid, with the help of which she can pick up 
somee sounds; her degree of hearing loss is unknown. It is also unknown whether 
herr hearing impairment was present from birth, although she suffered from no 
illnesss known to cause deafness in her youth. Her parents are deaf, and there are no 
knownn deaf relatives. She has used Sign Supported Dutch and SLN since the age of 
3;00 when she came into contact with other deaf children at the school for the deaf. 
Shee works at home, and at the time of the study is not very active in the deaf 
communityy since in the town where the family lives there is no club for the deaf. 
Carta'ss father is a deaf (cause unknown) child of hearing parents and he works 
outsidee the home. 
Cartaa has one deaf brother (hearing loss unknown), who is nearly two years older 
thann Carla. 

Laura Laura 
Lauraa was probably born deaf, and at 0;11 was diagnosed to be profoundly hearing 
impairedd (> 80 dB hearing loss in her best ear). Over the years however it appeared 
thatt she showed only littl e reaction to the standard hearing tests, so her loss of 
hearingg maybe greater. Laura was 11 months old when she started participating in 
thiss study, and in the prelingual stage. When she was 2;6, she started attending the 
pre-schooll  in Voorburg twice a week, together with her twin brother Mark (see 
below). . 
Laura'ss mother has a hearing loss of >70 dB in the best ear, and usually wears a 
hearingg aid, which enables her to pick up some sounds, for instance a passing 
motorcycle.. However, she cannot hear spoken language. She was born deaf, and 
shee has hearing parents and one deaf sister. Before the children were born she 
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workedd as a psychological assistant at the Christian Institute for the Deaf EfFatha 
inn Voorburg. 
Shee considers herself to be a member of the deaf community and has many contacts 
withh other deaf people. 
Laura'ss hearing father has deaf parents and is a native signer (CODA). He is an 
activee member of the deaf community, and he has been working with deaf and 
hearingg parents of deaf children, but he also develops sign language courses and is 
ann interpreter. 
Lauraa has one deaf twin brother, Mark and a hearing brother Jonas who is 14 
monthss older than the twins. Mark and Jonas also participate in our study (see 
below). . 

Mark Mark 
Markk was born profoundly hearing impaired (> 90 dB hearing loss in best ear). He 
alsoo joined the study at age 0;11. Mark is the twin brother of Laura and younger 
brotherr of Jonas. 

Thee three deaf children Carla, Laura and Mark started going to kindergarten at the 
Christiann Institute for the Deaf Effatha in Voorburg when they were approximately 
2;6.. At the time the teachers in this school were using Sign Supported Dutch with 
thee children (see Knoors 1992; 1994). The children were in a class of 5 to 7 
childrenn once or twice a week. More details on their hearing status and results of 
audiometricc tests of the deaf children can be found in the Appendix to Chapter 4. 
Thee three deaf children do not form a homogeneous group, even though the twins 
Lauraa and Mark of course share the same mother. Carla's parents were not much 
involvedd with the deaf community at the time of the filming, and this may have its 
influencee on the way they interact with their children (see section 2.2.1). 

4.1.24.1.2 The hearing children 
Jonas Jonas 
Hee is the hearing older brother of Mark and Laura (see Laura for family details). 
Hee joined the project at age 0;11 and attended regular pre-school from 
approximatelyy age 2;6. 

Sander Sander 
Sanderr is the hearing child of two deaf parents. He joined the project at age 0;3. He 
hass two hearing brothers (twins), who are six years older. Sander's mother is born 
deaff  of deaf parents and does not wear a hearing aid. Her hearing loss is unknown. 
Shee worked part-time as an assistant at a bookbinder's at the time of the filming. 
Shee considers herself an active member of the deaf community. 
Thee father of Sander is deaf of deaf parents, with deaf brothers and sisters. He is an 
activee member of the Dutch deaf community, and works as a representative of the 
deaff  community. Sander also went to pre-school from about age 2;6. 
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Alex Alex 
Hee has a deaf mother and a severely hearing impaired father (exact hearing loss 
unknownn for both). He has one hearing sister, who is eight years older, and one 
hearingg brother six years his senior. His mother became deaf after meningitis at the 
agee of 2;6; she has a hearing aid, which she wears inconsistently There are no 
otherr deaf members in her family. She worked at home during the early stages of 
thee study, and later worked in an administrative function. The father always wears 
ann hearing aid and works outside the home. Alex attended pre-school from age 2;6. 

Thee hearing children all three started attending 'peuterspeelzaal' (pre-kindergarten) 
oncee or twice a week for a couple of hours at the age of approximately 2;6, in the 
neighborhoodd of their home. 
Thee hearing children form a homogeneous group, in that their parents share 
characteristicss related to the deaf community. In two respects the children differ. 
Jonass is the oldest child in his family, and Alex and Sander both are the youngest 
off  three. Jonas has two deaf siblings, while Alex and Sander have hearing siblings. 
Thesee two factors can influence the input and interaction between parents and 
children. . 

Inn Figure 4.1 the different mother-child relations are presented. 

matter r 
3 3 

FigureFigure 4.1 TheThe four deaf mothers and their six children in this study 

4.22 Data collection 

Thee mothers and their children were filmed at home monthly in a free play 
situation,, with toys and books of their own choice. Usually the (hearing) author1, 

Wee are aware of reservations amongst sign linguists of deaf people being filmed by hearing researchers 
forr a language study. However, we feel that very soon, even during the initial stages of the study, a 
relaxedd atmosphere was established with the deaf families. This was a result of the high frequency of the 
filmingg sessions. We feel that the language used by the mothers was representative of their everyday 
communication.. This was supported by the mothers who judged the video tapes at a later point. 
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together22 with a colleague or a student made the video-recordings. Most recordings 
weree made with only the mother and one child present, together with the person 
behindd the camera. The first two sessions of the deaf twins Laura and Mark were 
ann exception. They were both present while the mother was filmed playing with 
onee of them. 
Thee mother and child would most often sit at a low table, or on a couch next to 
eachh other or on the floor. The toys chosen were balls, books, puzzles, plastic tea 
cups,, tennis rackets, the suitcase of the camera, wooden or plastic construction 
blocks,, square boxes in different sizes, dolls and Duplo or Lego. Bacchini, Kuiken 
andd Schoonen (1995) discuss the generalizability of spontaneous speech data 
collectedd at home and in a clinic. They studied four children aged about 3;8. They 
concludedd that the difference in time, place and toys result in the use of different 
morphosyntacticc structures. For our study this means that variation in the data 
couldd be partly attributed to the use of different toys or books. 
Usuallyy we filmed the interaction of mother and child for about 20 to 30 minutes; 
sometimes,, however, the children were irritable or not feeling well and filming had 
too be stopped early. This was the case in one of the samples that was chosen for this 
study,, where filming was terminated after approximately six minutes (Mother and 
Markk at 3;0). 
Thee filming was done with a Panasonic Camcorder M7 CCD with a JVC monitor. 
Thee tapes were transcribed using a JVC monitor (TM 150 PSN) and a Panasonic 
(AG-6200)) video recorder. 

4.33 Data Selection 

Fivee recordings were selected per mother-child dyad over a two-year period so that 
developmentt could be studied. The exact ages of the children for the recordings 
betweenn 1;0 and 3;0 are presented in Table 4.1. The number of the session is given 
betweenn brackets after the age. 

2 2 Att  this point I would like to thank Lies Alons, Anne Baker, Hellen van Berlo, Claudia Blankenstijn, 
Heleenn Bos, Jane Coerts, Sonja Jansma and Machiel de Zoete. Over  the years they either  helped me film 
thee children or  were willin g to take care of other  children in the family while filmin g was taking place. 
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TableTable  4.1 Exact  ages of  the children  at the different  filming  sessions  grouped  per  age as referred 
toto  in  this  study.  Number  of  sessions  in  brackets 

Children n 

Cartaa (D) 
Lauraa (D) 
Markk (D) 

Jonass (H) 
Alexx (H) 
Sanderr (H) 

1;0 0 

1;00:111 (2) 
1;00:111 (2) 

1;00:03(1) ) 
0;11:12(4) ) 
0;11:14(8) ) 

1;6 6 

1,06:166 (1) 
1;05;222 (8) 
1;05:222 (8) 

1,05:300 (7) 
1;05:29(10) ) 
1;06:03(14) ) 

** This session lasted 6 minutes and 6 seconds. 

2;0 0 

1,11:277 (6) 
2;00:02(14) ) 
2;00:02(14) ) 

2;00:10(13) ) 
1;11:19(16) ) 
2;00:05(19) ) 

2;6 6 

2;06:299 (13) 
2;06:15(19) ) 
2;06:15(19) ) 

2;06:055 (19) 
2;05:200 (22) 
2;06:099 (25) 

3;0 0 

2;; 10:29 (15) 
2;11:111 (22) 

2;11:11 1 
(22)* * 

2,11:25(25) ) 
3;00:044 (29) 
2;; 11:12 (29) 

Tenn minutes of interaction from each session were selected and transcribed. Each 
transcriptt starts 5 minutes after the start of a particular session on a videotape, 
exceptt when this was not possible due to a session lasting shorter than 15 minutes 
(ass in the case of session 3;0 for Mark and his mother). This session was cut short 
whenn Mark proved to be very uncooperative and mainly cried. 
Wheneverr the mother or the child is out of range of the camera, transcription is 
continuedd for another 10 seconds; transcription is then stopped until that person 
reappearss on the screen. The interaction should always be between two persons 
(motherr and child), except for the above mentioned incidental periods of 10 
seconds. . 

4.44 Transcription 

4.4.14.4.1 The transcription form 
AA transcription form was designed for this project, the following features are noted 
onn each separate sheet: the project number, name of the researcher, the session 
number,, which copy of the session-tape is used, the name and the age of the child, 
thee page-number and the time (of the time code) with which that page starts (see 
forr an example of the transcription form the Appendix to Chapter 4). The page is 
dividedd in two: the upper part for the transcription of the deaf mothers' language 
(withh 8 rows); the lower part for the children (8 rows). Below we will give an 
explanationn of the rows in the transcription form relevant for this study. 

MOTHERR and CHILD Fields: 

rowrow transcription of: 
11 time each session has a time-code on the videotape, which states 

hour,, minute, second and 1/4 second or frame (24). In this row 
thee time-code indicated on the tape is noted, so far as this is 
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neededd as a reference point for non-linguistic and linguistic 
behavior. . 

22 nvb non-verbal behavior of the mother that is not a gesture, a 
movement,, a vocalization, a sign or word is written down here 
(seee below). Vegetative sounds (e.g. mother coughs) and body-
movementss are registered in this row (see below for 
definitions) ) 
NB:: also contextual information like 'mother turns page', 'taps 
child'' or 'moves toy to attract attention' is noted in this row. 

33 morph in this row relevant phono-morphological aspects of signs that 
deviatee from the usual 'adult' sign are written. 

44 gest all movements or gestures that carry non-linguistic, 
communicativee meaning are listed here. A plus (+) or minus 
(-)) next to the gesture indicates whether or not it is seen or not 
seenseen by the partner (see below for definitions). 

55 expr eye-gaze direction and facial expression (see below) 
66 gloss all signs produced by the mother are glossed in Dutch. In a 

secondd viewing, every sign-gloss is coded with (+) or (-), to 
indicatee whether the Addressee has seen or not seen the sign. 
Alsoo noted in this row are those movements that can be 
consideredd 'proto-signs' - these were glossed as 'MOV (see 
below). . 

77 oral in this row all spoken (with voice) or mouthed (without voice) 
wordss or oral components are noted as such, as well as all 
vocalizations,, which were written down as Voc' (see below 
Roww 7). 

Non-verball  behavior (nvb, row 2) 
Vegetativee sounds and body-movements that are not communicative and not 
linguisticc are written down when relevant. Vegetative sounds are usually ignored 
unlesss they give rise to interaction, for instance when a mother coughs and a 
hearingg child looks up and asks whether or not she said anything. Other vegetative 
soundss are for example burping, exhalations due to bodily exertion, but also sounds 
likee brr e.g. while imitating driving a car. Body-movements are transcribed if they 
aree relevant for the context or if they give rise to interaction, for example when a 
motherr scratches her nose and her child, perceiving the motion, looks up possibly 
expectingg a sign. 

Gesticulationss (gest, row 4) 
Alll  movements of the subjects that have a (non-linguistic) communicative function 
aree written down in row 4. These gesticulations are used by signing and non-
signingg people in the Netherlands as 'cultural' or 'natural' communicative gestures 
(seee Bos 1989 for definitions). Also noted here are all deictic gestures (Point or 
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Index),, since their linguistic status is not always clear (see section 2.3.1). The 
followingg gestures occurred: 
headd nod head moves up and down, once or several times. General 

meaningg is 'affirmative'. Can occur by itself or co-occur with 
signss and words 

headd shake head moves from side to side, once or more. General meaning 
iss 'negation'. Can occur by itself or co-occur with lexical 
realizationn of negation (signs and words) 
NB:: Both for head nods (nod) and head shakes (neg) a line 
indicatess the period during which those signals are present 
(Coertss 1992:13): 

nod d 
TAKE E (yes,, take it) 

_neg g 
TAKE E (don'tt take it) 

Point t 

give-to-me e 

come-to-me e 

surprise/fear r 

clapp hands 

mainn characteristics are: stretched/bowed arm with index 
fingerr extended, other fingers/thumb are closed (1-handform), 
withh or without touching the person/object the finger is 
pointingg at. A second form occurred, with the thumb extended 
andd the other fingers curled inward (A handform). 
onee or two-handed movement towards the person speaking or 
signingg or gesticulating. Distinct from the sign GIVE by its 
moree relaxed movements and no clearly marked beginning or 
endd point. 
one-handedd movement towards the person speaking or signing 
orr gesticulating produced farther away from the body and 
usuallyy higher than give-to-me. Distinct from the sign COME 
byy its more relaxed movements, no distinct beginning or 
endpoint,, and more repetitions of the shorter movement. 
eyess are opened wide, eyebrows are up, mouth is open, 
sometimes s 
shoulderss are raised. Without accompaniment of 'hand before 
mouth',, which is glossed as OH and counts as a sign. 
too attract attention, or to express admiration. 

Expressionn (expr, row 5) 
Thee eye gaze direction of the deaf mother (DM) or the child is noted in the 
followingg manner: 

DMM looks at face of child, (e.g. A=Alex) A 
DMM looks towards child -*A 
DMM looks at toy toy 
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DMM looks in the direction of the toy ->toy 
DMM looks at nothing in particular, stares 0, or neutral 
DMM looks away, focus unclear looks away/right/left 

Movements/signss and vocalizations/words (gloss, row 6 and oral, row 7 
respectively) ) 
Movementss (MOV) and vocalizations (VOC) are defined as those movements or 
soundss of the mother or child that are (possibly) intended as a word or sign, but to 
whichh no meaning could be attached. Movements are distinguished from 
'gesticulations'' (see row 4) by the fact that they are not accepted cultural or natural 
gestures. . 

Althoughh our categories are largely based on Volterra and Caselli (1985; 
1990)) there are some differences. We consider a sound or a movement of a 
childd to have linguistic status (i.e. it is a word or a sign) if meaning can be 
attachedd to that sound or movement, either because the mother repeats it in 
thee adult form, or if she does not because the sound or movement is 
consistentlyy made within the same context. By this we mean that if a certain 
soundd is always uttered simultaneously with the same sign which is 
(approaching)) the adult form, or a movement is consistently made with a 
recognizablee word, we consider the sound or the movement to be a word or 
aa sign. Since we are not studying phonological development, we do not 
makee a distinction between unsystematic (i.e. sounds, cries etc.) and 
systematicc (i.e. babbling) vocalizing or moving (Petitto and Marentette 
1991;; see also Meier and Willerman 1995). Because, in the interaction of 
thee child with the deaf mother, intelligibility of words or signs is relevant 
forr the negotiation of meaning, intelligibility was one of the main criteria in 
casee of doubtful forms (see section 4.4.3). 

Alll  SLN signs are given a Dutch translation (gloss) written in capital letters e.g. 
thee sign for paard 'horse' is written as PAARD 'HORSE'. This gloss gives only 
informationn about the meaning of a particular sign and says nothing about its form. 
Morpho-phonologicall  information (when relevant) is given in row 3 (morph, see 
above). . 
Thee transcription of inflected verbs follows sign linguistics conventions. For 
examplee the sentence 'I give you a book', where the direction of the movement of 
thee verb GIVE is from the signer to the addressee, is transcribed as: 'BOOK 
1GIVE2'.. If a classifier is incorporated into the verb, this is glossed as follows: 
'lGIVE(Q5-CL)2',, where Q5-CL specifies the classifier handform. 
Alll  Dutch words are written down in row 7, including vocalizations. If a spoken 
Dutchh word had a different or deviant pronunciation, a phonetic rendition was 
givenn as well as the target word. Unintelligible words were written down as 
'onverstaanbaar'' "unintelhgible'. 
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Iff  a sign and a word are uttered simultaneously this can be seen immediately on the 
transcript,, because that particular sign and word are written parallel to each other 
ass in example (1). 

(1)) 2 row 5 
WIEWIE PAP- OP- AV3 row 6 
wiewie heeft de pap opgegeten row 7 

<11 row 5 
WHO—— PORRIDGE GONE PU row 6 
whoo has the porridge eaten row 7 

(Whoo has eaten the porridge?) 

explanationn of example (1): 
roww 5 the line indicates the scope of a particular facial marker, q stands for 

'question':: raised eyebrows, lif t of chin etc. 
roww 6 glosses of SLN signs; the dotted line (-) indicates which signs go 

togetherr with which word(s) 
roww 7 the words that are spoken or mouthed while the signs are made. NB: in 

thee example above, under the sign PU (Palm Up) there is no 
spoken/mouthedd word, this indicates that this sign was produced by 
itself. . 

Ass in example (1) all examples in this text will be translated into English in the 
linguisticc structure and as an idiomatic translation. 

4.4.24.4.2 Segmentation 
Vocalizationss and movements are units of analysis, but are not linguistic. Signs and 
wordss have conventionalized meaning. A string of signs and/or words that form a 
unitt on a syntactic, semantic and pragmatic level is considered an utterance. For 
signedd utterances the utterance boundary was further established by noting when 
thee hands went to a rest-position, for instance the lap, or in front of the body on an 
objectt or on a person (see also Bos et al. 1988). For spoken utterances pause-length 
andd (rarely) intonation were further indicators. For complex utterances we followed 
thee definition of Hunt (1970:4) one main clause plus any subordinate clause or 
nonclausalnonclausal structure that is attached to or embedded in it. 
Thee linguistic utterances are subdivided into four types: 

a)a) Point(s) alone 
AA 'Point alone' is an indicative gesture uttered without an accompanying sign 
and/orr word. All utterances consisting of only one or more Points are coded as 

3 3 AVV stands for 'Algemeen Vraaggebaar' (general questionsign, usually transcribed as 'palms up') 
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such.. We decided to make 'Points alone' a special category, as it is as yet uncertain 
att what point in acquisition indicative gestures, also used in hearing mother-
hearingg child interaction with a spoken language, become integrated in the 
grammaticall  system of Sign Language of the Netherlands and thus gain linguistic 
status.. We will discuss this aspect further in sections 7.1 and 9.7. 
b)b) Minors 
Minorss are described as follows by Bol and Kuiken (1988): With regard to minors 
noo productive morphosyntactic structure can be presumed and therefore they are to 
bee considered unanalysable. Minors are utterances like yes, no, hallo, bye bye, 
daddy,daddy, thank you, or phrases used in a ritual such as peekaboo. 

c)c) Unintelligible / incomprehensible utterances 
Utterancess are considered unintelligible when 
1)) the sign(s) cannot be perceived by the camera (e.g. because a child is standing in 
frontt of the mother's signing) 
2)) the word(s) cannot be heard, e.g. because of background noise, or not be 
registeredd by the camera if produced facing away from the camera and without 
voice e 
3)) the camera cannot pick up both signs and words. Incomprehensible utterances of 
whichh the meaning is not clear are also included in this category, as well as 
utterancess that are a false start. 

d)d) Analyzable utterances 
Thiss category is formed by all linguistic utterances not falling within categories a, 
bb or c. These utterances can consist of one or more lexical signs and/or words, 
possiblyy in combination with one or more Points. 

Figuree 4.II shows a schematic presentation of the different categories of 
communicativee units. 

4 4 "Mett betrekking tot Minors kan geen produktieve morfosyntactische structuur verondersteld 
wordenn en daarom worden ze als niet te analyseren beschouwd." (Bol and Kuiken 1988:26) 
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FigureFigure 4.11 Schematic presentation of units of analysis 

4.4.34.4.3 Interrater reliability for transcription and segmentation 
Thee author made the original transcripts, with the invaluable help of our deaf co-
researcherr Wim Emmerik for the transcription of the SLN utterances. To establish 
consistencyy of transcription and segmentation, about 8% of all 29 transcriptions of 
thee mother-child dyads which were done by the author were again transcribed by a 
secondd transcriber,̂ and segmented into utterances. For the following transcription 
categoriess percentages of agreement were calculated: nonverbal-behavior, gestures, 
signss (glosses) and movements, words and vocalizations and (segmentation into) 
utterances.. Over all points in time the following percentages of agreement were 
foundd for the deaf mothers and for the children (see Table 4.2). 

5 5 II  would like to express my gratitude to Carola Rooijmans for her time and effort in establishing the 
interraterr reliability. 
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TableTable 4.2 Averaged percentages of agreement on 
transcriptiontranscription measures for the deaf mothers and 
thethe children 

dèaff rnoïNèrs deaf and 
hearing g 

i-ii-i..:..: .:.,-,, !..-,..: children 
non-verbal l 
behavior r 
gestures s 
MOVs/SIGNS S 
vocs/words s 
utterances s 

93 3 

76 6 
92 2 
88 8 
81 1 

Forr the segmentation into linguistic utterances the general interrater reliability on 
thee whole was satisfactory. The percentage of agreement for gestures made by the 
childrenn however was very low (56%); 29 out of 52 gestures were interpreted 
differentlyy by the two transcribers. Since gestures were not further analyzed in this 
study,, this low percentage has no effects on the data that will be examined and 
discussed. . 
However,, we also had some problems with establishing utterance boundaries. 
Especiallyy the repetitive use of Points at the end of sentences appeared to give rise 
too mismatches between the two transcribers. For instance, in labeling sequences 
likee POINT CHURCH POINT [pause] CHURCH the two transcribers were often 
nott in agreement whether the utterance boundary was after the second Point or 
afterr the second CHURCH. 
Inn the end it was decided that utterances such as these would be taken very literally 
accordingg to our semantic cohesion criteria (see section 4.3.2) and thus segmented 
intoo two utterances, segmentation point being between the first lexical sign and the 
secondd Point. The more complex utterances proved to pose few problems. There 
wass almost no disagreement in establishing utterance boundaries for Dutch 
utterances. . 

Withinn the categories 'signs' and 'words' we also looked at the interrater reliability 
forr the content of the glosses and the words, i.e. the intelligibility of the linguistic 
items.. This was only calculated for uttered signs which both transcribers glossed. 
Thee cases where one transcriber glossed a sign and the other transcriber interpreted 
thiss particular movement as for instance non-verbal behavior, thus in another 
category,, were already calculated in the data presented in Table 4.2. 
Iff  the meaning of a sign fell into the same semantic category the two glosses would 

bee considered to be in agreement For instance a mother used a sign which was 
glossedd as 'HOUSE' by the author and by the second transcriber as 'BUILDING'. 
Thee same procedure was followed for spoken and mouthed words. If a sign/word 
wass glossed within the same semantic field, but in a different syntactic category, for 
instancee by one transcriber as a verb ('AIRPLANE-FLY') and by the other as a 
nounn ('AIRPLANE') (see also section 7.2.1) the two glosses were scored for non-
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agreementt (e.g. Carta (D) at 2;0). Table 4.3 gives the percentages of agreement for 
intelligibilit yy of signs and words. 

TableTable 4.3 Averaged percentages of agreement on intelligibility of signs and words 
forfor the deaf mothers and the children 

Signs s 
mothers s 
children n 

Words s 
mothers s 
children n 

i;o o 

100 0 
100 0 

95 5 
100 0 

1;6; ; 

96 6 
69 9 

88 8 
94 4 

 -2$r

95 5 
80 0 

97 7 
84 4 

2;6 6 

95 5 
93 3 

90 0 
91 1 

:: 3;0 

98 8 
89 9 

97 7 
93 3 

Thee one score that is not satisfactory (signs for children at 1;6: 69%) is caused by 
thee second transcriber's not recognizing a sign made by Jonas (VIS 'FISH') as 'fish', 
butt transcribing it as the verb 'ZAGEN' (SAW). This is how his deaf mother also 
incorrectlyy interpreted the sign. Jonas co-articulated dis in stead of vis 'fish' with 
thee sign, which was not seen by the mother and misinterpreted by the second 
transcriber;; however, the context indicated that Jonas meant vis 'fish' and in the 
endd it was decided that the gloss for the sign should be 'VIS' 'FISH'. As he repeated 
thiss particular sign/word combinations about 11 times this had quite an influence 
onn our score. 

Thee liberal Kappa was calculated for agreement on transcription for signs seen or 
nott seen", words seen or not seen, and words voiced or not voiced (see Tables 4.4, 
4.55 and 4.6). 

TableTable 4.4 Liberal Kappa for transcription of whether or not signs are 
seenseen (+) or not (-) at the different points in time 

Signn seen 

byy children 
byy mothers 

1;0 0 

.56 6 
1. . 

1;6 6 

.86 6 

.94 4 

2;0 0 

.77 7 

.96 6 

2;6 6 

.62 2 

.86 6 

3;Q Q 

.88 8 
1. . 

Att age 1;0 the score for signs seen/not seen by the children was not satisfactory and 
att age 2;6 very low. We will have to bear this in mind when we interpret the results 
inn Chapter 6. 

II  would like to gratefully acknowledge here the help of Sonja Jansma, in establishing working 
definitionss for when a sign or a word could be considered seen or not. It was greatly appreciated. 
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TabicTabic 4.5 Liberal Kappa for transcription of whether or not words are seen (+) or 
notnot (-) at the different points in time 

Wordss seen 

byy children 

byy mothers 

1;0 0 

.82 2 

,88 8 

1:;6 6 

.88 8 

.80 0 

2;0 0 

.73 3 

.82 2 

£6 6 

.88 8 

.80 0 

3$ 3$ 

.86 6 

.78 8 

Acrosss time the transcription of whether words were seen or not was reasonably 
dependable. . 

TableTable 4.6 Liberal Kappa for transcription of whether or not words are voiced (+) 
oror not (-) at the different points in time 

Words:VDicécl l 

byy mothers 

byy children 

i;0 0 

.92 2 

1. . 

::  :ii;B: : :

.87 7 

.88 8 

:.  2;Q 

.98 8 

.86 6 

2*6 6 

.90 0 

.98 8 

m m 
.94 4 

.70 0 

Thee interrater reliability for the use of voice was quite high, even though some 
uncertaintiess occurred in the occasion of whispered words. In the end we decided to 
scoree these as unvoiced. 

4.55 Handling the data 

Duee to the small number of subjects we decided to not use statistic measures other 
thann Chi-square (Hatch and Farhady 1982) for the analyses in Chapters 5 through 
9.. Most data will be presented in numbers and percentages or proportions. 
Inn general we will present individual results, or per mother-child dyad. In some 
analyses,, when the amount of item(s) under analysis was very small per person, 
resultss are grouped. For instance the mothers of the deaf children together are 
comparedd to the mothers of the hearing children, or the deaf children are compared 
too the hearing children for developmental aspects. Whenever results are grouped, 
thiss will be indicated. The emphasis of the discussion of the data will firstly lay on 
development,, where if possible statistics will be used, or results will be inspected. 
Secondly,, the relation between input and output will be explored by description. 
Andd thirdly, we will examine the effect of hearing status of the child either by 
statisticall  analysis or by inspection. 
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55 QUANTIT Y OF INPUT AND LANGUAG E 
CHOICE E 

Inn this chapter we firstly present the results of the research questions about the 
quantityy of the language input of the deaf motherss and of the language output of the 
childrenn in section 5.1. Section 5.2 reports on the relation between quantities of 
inputt and output. In section 5.3 we present the language choice of the mothers and 
thee children and section 5.4 is a summary of this chapter. 

5.11 Quantity of input and output 

Ass described in Chapter 2 deaf adults produce both spoken and signed language, as 
doo the children in deaf families. We have considered here both non-linguistic and 
linguisticc input and output. Before describing the linguistic input and output in 
sectionn 5.1.3, we will briefly focus on the input and output of vocalizations and 
movementss in the following sections. 

5.1.15.1.1 Vocalizations and Movements in the input 
Thee definitions of vocalizations and movements were given in Chapter 4 (sections 
4.4.11 and 4.4.2). 

Results Results 
Firstlyy we look at the number of vocalizations produced by the deaf mothers to see 
whetherr or not these occur to the same extent as found by, for instance van der Stelt 
(1993)) in the interaction between hearing mother - hearing child dyads (see also 
sectionss 1.3.2 and 6.1.1). The data are presented in Table 5.1. 

Tablee 5.1 shows that the deaf mothers produce very few vocalizations. The 
exceptionn is the mother of Jonas who produces many vocalizations at age 1;0 
comparedd to when he is older and also compared to the other mothers. This higher 
numberr of vocalizations can be attributed to the play situation: mother and child 
playy peekaboo together and the mother vocalizes (e.g. boo) whenever her face 
appearss from behind the chair where she is hiding. Typical vocal turn-taking 
behaviorr as found by van der Stelt (1993) (section 1.3.2) is not seen with the deaf 
motherss at the ages described above. This might be due to the age of the children, 
butt earlier studies of the deaf mothers with the hearing children (Mill s and Coerts 
1989;; Blankenstijn and Van den Bogaerde 1989), of the same subjects but at ages 
rangingg from 0;3 to 1;0, showed no such interaction either. 
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TableTable 5,11NPUT DC+HC: Number of vocalizations by the deaf mothers 

.voos,... . 
Mothers s 1:0 0 1:66 W 2:6 3:0 

Deaff Mother of Carta 
Childrenn Mother of Laura 

Motherr of Mark 

Hearingg Mother of Jonas 
Childrenn Mother of Alex 

Motherr of Sander 

11 0 
00 0 0 
00 0 0 

144 0 1 
22 1 1 
00 0 0 

Thee mothers do not produce any movements during the filming sessions. These did 
nott occur in the recordings where the children were under 1;0 either. We therefore 
assumee that turn-taking practice is done by means other than imitation of 
vocalizationss or movements (see also Chapter 6). 

5.1.25.1.2 Types ofprelinguistic utterances of the children 
Inn the literature first signs and first words are usually described as occurring around 
thee first birthday of a child (see section 2.3). Assuming that movements and 
vocalizationss are (as yet unrecognizable) protosigns and protowords of the children, 
wee expect to find a decreasing number of movements and vocalizations by all 
childrenn as their linguistic skills increase. In particular, we expect for the hearing 
childrenn that during the first sessions they will either produce movements and 
vocalizationss only or movements and vocalizations together with signs and words. 
Ultimatelyy movements and vocalizations will decrease if not disappear altogether. 
Forr the deaf children we can predict that as their production of signs increases, their 
productionn of movements will decrease. We expect a similar, but delayed 
developmentt for their spoken development. 

Results Results 
Tablee 5.2 presents the results for the number of movements and vocalizations 
producedd by the children. It happened occasionally that within one utterance a 
movementt and a vocalization were produced simultaneously; in these cases the 
movementt and vocalization were counted separately. 

TableTable 5.2 OUTPUT DC+HC: Number of movements and vocalizations produced by the deaf and 
hearinghearing children 

OUTPUT T 

Deaf f 
Children n 

Hearing g 
Children n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

1;0 0 

2 2 
0 0 

0 0 
0 0 
1 1 

Movements s 
IS.... 2;0 
9 9 
1 1 
0 0 

1 1 
0 0 
7 7 

0 0 
0 0 
0 0 

1 1 
0 0 
0 0 

2;6 6 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

3;0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

1;0 0 

10 0 
2 2 

20 0 
25 5 
16 6 

Vocalizations s 
1;66 W M 
42 2 

7 7 
34 4 

7 7 
13 3 

0 0 

20 0 
18 8 

0 0 

1 1 
12 2 

3 3 

33 3 
6 6 
7 7 

6 6 
14 4 

0 0 

3;0 0 
1 1 
3 3 
3* * 

7 7 
2 2 
5 5 

** corrected for 10 minutes 
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Movements Movements 
Thee deaf and hearing children produce a few movements mainly at ages 1;0 and 1;6 
(ass expected). We find no difference in the production of movements between the 
deaff  and hearing children. In fact, only Carla (D) and Sander (H) at 1;6 produce 
somee movements. The other children produce hardly any. We feel that the period 
betweenn 0;6 and 1;6 should be studied more extensively with shorter intervals 
betweenn recordings for this aspect, to reveal more information on the development 
off  movements. According to Petitto and Marentette (1991) we should expect no 
differencee in their output if their input is the same. However, according to Meier 
andd Willerman (1995) hearing children need no structural sign input before 
producingg movements (see section 2.3.2). The paucity of data makes it impossible 
forr us to interpret these figures with respect to the input-output relation. 

Vocalizations Vocalizations 
Wee find that almost all children produce vocalizations at all ages. Carla (D) 
producess many vocalizations up to the age of 2;6, after which there is a sharp 
decrease.. She produces significantly more vocalizations than Laura and Mark (D) 
upp to age 2;6*. The hearing children vocalize substantially at 1;0, more so than the 
deaff  children. This is a different picture than other researchers might suggest. 
Clementt and Koopmans-van Beinum (1995) found that hearing-impaired children 
vocalizee more often than hearing children do during the first eight months of life, 
butt the children are younger. Gregory (1985a: 7-8) found that at age 1;3 deaf 
childrenn in interaction with their hearing mothers made on average twice as many 
expressivee vocalizations as hearing children did (68 vs. 28 in 10 minutes).2 The 
factt that the hearing children in our study have deaf mothers might be the 
explanationn for the different findings. A phonological study of the use of 
vocalizationss by deaf mothers and their hearing children before the age of 1;0 
wouldd perhaps shed more light on the reason for these findings. 
Wee find that the number of vocalizations of the hearing children decreases after age 
1;0,, especially with Jonas and Sander. We predicted that this should happen 
togetherr with an increase in the production of linguistic utterances, which we will 
furtherr discuss below. Alex (H) produces more vocalizations than Jonas and Sander 
att all times, and also until a later age (2;6). This fits together with the fact that his 
productionn of spoken (recognizable) words begins later (see section 7.3.2). He stays 
longerr in the pre-lingual stage. 
Att 1;0 the hearing children vocalize more than the deaf children, but at 1;6 the 
reversee is the case, at least for Carla and Mark. These vocalizations are all isolated 
vocalizations,, produced without an accompanying sign. But we also find that Laura 
andd Carla vocalize regularly while signing; in the majority of these cases the 
meaningg of the signs is clear, but no meaning can be attached to the vocalizations. 

1;6:XX -24.31; 2;0:x -19.15; 2;6: x -29.17; df=2, p<0.001 for  all ages 
'Expressivee vocalizations' is not clearly defined 
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Utterancess such as these were coded as 'SLN with vocalization'. We will discuss 
thesee utterances further in section 6.2.3. 

Inn summary we can say that movements do not occur very often in the language 
productionn of Carta, Laura (D), Jonas and Sander (H), and are not produced at all by 
Markk (D) and Alex (H). Vocalizations are produced at most ages and decreasingly 
so,, both by the deaf and by the hearing children. Carta (D) and Alex (H) appear to 
producee them more often and for a longer period than the other children do. We saw 
thatt vocalizations and movements are scarcely present in the input of the mothers 
andd thus are not (any longer) performing a function in interaction (turntaking). In 
sectionn 7.1.2 we will discuss the transition from movements to signs and from 
vocalizationss to words in more detail. 
Inn the next section we shall discuss the language choice of the mothers and children 
att the different points in time. 

5.1.35.1.3 Quantity of linguistic input and output 
Researchh question 1A (see section 3.1) is formulated as follows: "Do the mothers 
offerr a total amount of language input to their child which is comparable with the 
averagee amount offered to deaf and hearing children as established in other 
research?""  Question IB is "How much language is produced by the children?" 

ResultsResults for the input 
Inn several studies with very young children (Gregory 1985b; Gregory and Barlow 
1986;; Kyle et al. 1987; Harris, Clibbens, Chaisin and Tibbitts 1988; Woll and Kyle 
1989;; Harris 1992) discussed in section 2.2 it was found that deaf mothers offer less 
languagee to their children than hearing mothers offer their hearing children. These 
authorss suggest that this is due to the fact that during the first few years of their 
child'ss life the deaf mothers seem to be 'training' the visual attention of the children 
too prepare them for interaction in which sign language is used. As the children grow 
older,, it is suggested, the language quantity will become more similar to that offered 
too hearing children. 
Inn order to see whether it is also true that the mothers in our study produce less 
language,, we present the total number of linguistic utterances produced at the 
differentt points in time in Table 5.3. 

TableTable  5.3 INPUT DC+HC: Total  number  of  linguistic  utterances  produced  by the deaf  mothers 

INPUT T 

Deaf f 
Children n 

Hearing g 
Children n 

Mothers s 

MCaria a 
MM Laura 
MMark k 

MJonas s 
MAlex x 
MSander r 

1;0 0 

--
71 1 
44 4 

61 1 
164 4 
111 1 

1;6 6 

118 8 
84 4 

102 2 

152 2 
196 6 
152 2 

2;0 0 

131 1 
114 4 
156 6 

146 6 
164 4 
142 2 

2;6 6 

135 5 
121 1 
140 0 

174 4 
193 3 
150 0 

3;0 0 

174 4 
182 2 
128* * 

115 5 
175 5 
131 1 

** this  session  is  corrected  for  10 minutes  (no,  of  utterances  in  6.06 minutes  is  78) 
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Thee first thing to notice is that there is considerable individual variation. But 
overalll  we see an increase over time in the number of utterances offered to the 
children.. We have no explanation as to why the mothers of Mark (D), Jonas, Alex 
andd Sander (H) produce significantly fewer utterances at age 3 ;0 - this is not caused 
byy a much larger contribution of the children, except perhaps in the case of Jonas. 
Wee think that a more intense concentration on the toys by the children, which 
perhapss holds back the mothers from interfering too much, is a more plausible 
explanation.. This is supported by findings from a study done by Hart and Risley 
(1999).. They found the same decrease in parental input around the age of 3;0 (see 
sectionn 1.3.1). They explained this by the fact that the increasing fluency of the 
childrenn led them to pay less explicit linguistic attention to the children, and to 
considerr them to be the same as the 'other' (older) children. 
Wee now compare these figures with those for the input offered by hearing Dutch 
motherss to their hearing children, van der Stelt (1993), Jansonius-Schultheiss 
(1999)) and Wijnands (personal communication) found the following number of 
Dutchh utterances offered by hearing mothers to their hearing children all around 
agee 2;0 (Table 5.4). 

TableTable 5.4 Number of utterances in studies on Dutch input 
byby hearing mothers to hearing children 

Source e inn 10 minutes 
rangee of number 

öff utterances 
vann der Stelt (1993) 170 - 200 

 2;0 4 mothers 
Jansonius-Schultheisss 117 - 290 
(1999) ) 
2;00 9 mothers 

Wijnandss (pc) 188-300 
 2:0 2 mothers 

Thee range of number of utterances found in these studies is 117-300. With the deaf 
motherss we find a range of 114-164 at the age of 2;0 (see Table 5.3). The quantity of 
inputt of deaf and hearing mothers is thus comparable, although the deaf mothers 
stayy on the low side of the range. 
Wee also compared the input of the deaf mothers to ASL input offered by two deaf 
motherss in a study by Kantor (1982:139) (see also section 1.3.1). The one deaf 
motherr offers between 53 and 125 utterances between ages 1;0 and 1;8 and the other 
motherr between 71 and 321 utterances between ages 1;8 and 2;6 in sessions of 
approximatelyy 45 minutes. Corrected for 10 minutes of interaction this means 
betweenn 12-28 utterances for the younger child, and between 16-71 utterances for 
thee older child. We see a low amount of input before age 1;8, which we also see in 
thee input to the deaf children in our study. The ASL input for the older child is 
muchh less than the amount of input we found. 
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Wee find that the total quantity of language offered by the deaf mothers to their 
childrenn is similar to that offered by other mothers, deaf or hearing, although more 
iss offered than found by Kantor for two deaf mothers. Should we find differences 
betweenn the output of the children in our study and the output of hearing children in 
hearingg families, then these cannot directly be attributed to the total quantity of 
input. . 

ResultsResults for the output 
Inn Table 5.5 we present the number of linguistic utterances produced by the deaf 
andd hearing children at the five points in time. 

TableTable 5.5 OUTPUT DC+HC: Total number of linguistic utterances produced by the deaf and 
hearinghearing children in 10 minutes of interaction 

OUTPUT T 

Deaf f 
Childre n n 

Hearing g 
Childre n n 

** corrected  f 

Childre n n 

Carta a 
Laura a 
Mark k 
Jonas s 
Alex x 
Sande r r 

oror  10 minutes 

1;0 0 

. . 
1 1 
3 3 
5 5 
9 9 
8 8 

1;6: : 

43 3 
11 1 
26 6 

108 8 
26 6 
41 1 

2,0 0 

91 1 
19 9 
46 6 
88 8 
95 5 
95 5 

 :2;e:

63 3 
83 3 
97 7 
86 6 
68 8 

122 2 

3;o o 

103 3 
93 3 
75* * 
96 6 
79 9 
93 3 

Ass with the mothers, we see much individual variation at the different points in 
time.. But all children produce significantly more utterances, as they grow older.0 

Theree are significant differences between the children4 at age 1,6 (Jonas and 
Laura),, 2;0 (Laura and Mark) and 2;6 (Sander, Alex and Carla). These differences 
becomee less marked at age 3;0. Mark (D) and Sander (H) produce fewer utterances 
att age 3;0 than at the previous session - we will come back to this aspect later in 
sectionn 5.2. 

Whilee realizing that we cannot fully compare the output of the children in our study 
too the language production of monolingual Dutch children, we still like to present 
inn Table 5.6 some data of Dutch hearing children at age 2;0. In studies by van der 
Steltt (1993), Jansonius-Schultheiss (1999) and Wijnands (p.c.) hearing children 
producee the following number of NL utterances. 

3 3 

4 4 
seee Appendix to Chapter  5, Table A5.1 for  Chi-square values, page 259 

seee Table A5.2 in Appendix to Chapter  5, page 259 
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TableTable  5.6 Number  of  Dutch  utterances  produced  in  10 minutes  by 
hearinghearing  cMdren  around  2 years  of  age. 

\}%Mt&ë\}%Mt&ëll '':: ' ;:V: ••-•: tèf^tftün^W 
utterances s 

,..;•• \ : in 10minutes 
Vann der Stelt (1994) 65 -177 
2;00 (n=2) 
Jansonius-Schuitheis ss (1999) 62 -175 
2;00 (n=9) 
Wijnand ss (pc) 

00 (n=2) 125-219 

Att age 2;0 Jonas, Alex, Sander (H) and Carla (D) produce a number of utterances 
comparablee to the number found by van der Stelt and Jansonius-Schuitheiss, while 
Lauraa and Mark (D) produce fewer utterances. In general then there appear to be no 
greatt differences in the number of utterances produced by four of the children in our 
studyy compared to other Dutch children. The two exceptions Laura and Mark also 
producedd less language than the other children prior to age 2;0. These differences 
aree possibly related tot the amount of input. This relationship is explored in the next 
section. . 

5.22 Relation between quantity of input and quantity of output 

Wee have seen that there is considerable individual variation both in the quantity of 
inputt that the children receive as well as in the quantity of their own language 
production.. In section 5.1 we described how the input of the mothers and the 
childrenn in general increased with time. We want to see whether or not the relation 
betweenn the increase of the input and the increase of the output, i.e. the contribution 
too the interaction of the mothers and the children, changes over time. We analyzed 
thee relation as follows: per mother-child pair we looked at the total number of 
utterancess per session of each mother and each child. We performed a Chi-square 
analysiss to see whether or not the proportional contribution shifted over time (for 
instance,, mother's input decreased, child's output increased). 
Wee find significant changes5 in the relation between quantity of input and quantity 
off output for Laura and Mark (D), and Alex and Sander (H). For Laura, Mark (D) 
andd Sander (H) a shift is observed at age 2;6, and for Alex (H) at age 2;0. This shift 
meanss that while the mother's input increases compared to the last session, the 
outputt of the children increases more than the input of their mothers' does. 
Carlaa (D) and Jonas (H) and their mothers also show an increase in the total 
numberr of utterances, but there is no significant change in the relation between 
inputt and output over time - they both increase to the same extent. We will look at 
thee contribution of the children to the interaction process to see whether or not 

5 5 seee Table A5.3 in Appendix to Chapter  5 for  Chi-square values, page 259 
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thesee shifts mean that they participate increasingly and at what moment they also 
carryy responsibility for the conversation (research question 2). 

Bartonn and Tomasello (1994:130) maintain that in mother-child conversation the 
childrenn should take half of the conversational turns, but they do not specify the age 
off  the child. Since we have not made an analysis based on turns, we cannot match 
ourr data to theirs. However, we will look at the participation of the children and the 
motherss in the 10 minutes of interaction in terms of utterances. Since both input 
andd output increase, we need to establish whether or not the children carry 
approximatelyy half of the conversation (in utterances). This will enable us to see 
whetherr or not the shifts found above in the interaction between mother and child 
meanss a greater participation of the children. 

Method Method 
Wee calculated the proportional contribution to the conversation of the children by 
dividingg the number of linguistic utterances of the children (Table 5.5) by the total 
numberr of linguistic utterances of the children plus the total number of utterances 
off  the mothers (in Table 5.3) per session. 

Results Results 
Wee present the proportional contribution to the conversation of linguistic utterances 
off  the deaf and hearing children in Table 5.7. 

TableTable 5.7 OUTPUT DC+HC: Proportional contribution to the conversation in linguistic 
utterancesutterances by the children 

OUTPUTT Children 1:0 0 1;6 6 2;0 0 2;6 6 3:0 0 

Deaf f 
Children n 

Hearing g 
Children n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

.01 1 

.06 6 

.08 8 

.05 5 

.08 8 

.31 1 

.12 2 

.20 0 

.42 2 

.12 2 

.21 1 

41 1 
14 4 
23 3 

38 8 
37 7 
40 0 

.32 2 

.10 0 

.41 1 

.33 3 

.26 6 

.45 5 

.47 7 

.34 4 

.37 7 

.46 6 

.31 1 

.42 2 

Wee can see that all children proportionally increase their contribution to the 
conversationn over time, although at no point in time do the children dominate the 
conversationn (i.e. produce more utterances than their mother). We emphasize here 
thatt we did not make an analysis in turns like Barton and Tomasello (1994). 
Wee find that Carla, Mark (D), Jonas, Alex and Sander (H) all proportionally 
participatee more at the same age that their output increases quantitatively. For 
Carlaa this occurs at age 2;0 and 3;0, for Mark at age 2;6, for Jonas at age 1;6 and 
forr Alex and Sander at age 2;0. Although the input of all mothers increases, the 
childrenn can contribute more to the conversation, as they grow older. Only for 
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Lauraa this is not true: Laura's output increases significantly at age 2;6, but not until 
agee 3;0 does she begin to participate more actively in the conversation with her 
mother. . 
Overalll  we find that at 3;0 the children carry about 40% of the conversation - the 
samee percentage can be found for the children in the Wijnands study (p.c), also 
countedd in utterances. 

5.33 Language choice of the mothers and children 

Untill  now the total language input and output has been considered but it is to be 
expectedd that different languages are involved, Dutch and SLN, and also possibly a 
mixedd simultaneous code as suggested by Mallory et al. (1993) and Romaine (1995) 
(seee section 2.2.1). The languages used in the input can be expected to influence the 
outputt of the children. 

Method Method 
Ass discussed in detail in section 2.2.1, we do not know exactly what the function of 
spokenn words is when accompanying signs. Are they part of SLN, Dutch together 
withh SLN or a third system? We decided to consider all utterances with 
simultaneouss signing and speaking as a separate system (SC). In this way 
differencess in this form of input or output can become more easily manifest and lead 
too insight into whether this does function as a third system. Strict definitions were 
adheredd to for this study. We will return to the question of the status of SC in 
Chapterr 10. 
Thuss all linguistic utterances are coded in the following way: 
NLL If an utterance consists of one or more spoken words (with or without voice) 

withh no co-occurring signs, it is coded as a Dutch utterance. If a word is 
producedd simultaneously with a movement (MOV) (see section 4.4.1) to 
whichh no meaning can be attached the utterance is coded NL. 

SLNN If an utterance consists of one or more signs, with no co-occurring spoken 
wordss (with or without voice) it is coded as a SLN utterance. If a sign is 
producedd simultaneously with a vocalization (voc) (see section 4.4.1) or an 
orall  component (see section 2.2) (e.g. the sign WIND with 'shhhh') the 
utterancee is coded as SLN. 

SCC If an utterance consists of one or more words, produced simultaneously with 
onee or more signs, it is coded as a SC utterance. This definition is applied 
veryy strictly. For instance, if a complex sign-utterance (i.e. two or more 
signs)) is produced with only one mouthed word or vice versa a complex 
word-utterancee with one sign, this utterance is coded as SC. The strict 
adherencee to this definition may thus cause the number of SLN, and 
possiblyy NL utterances to be smaller than it should be. 
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5.3.15.3.1 Language choice of the mothers 
Inn this section we wil l look at the proportions of the different languages as defined 
abovee in the input of the deaf mothers (research question 3 A, section 3.1). 

Results Results 
Figuress 5.Ia-f show the language choice of the deaf mothers in interaction with the 

deaff  children and the hearing children. 6 These figures are presented individually for 
purposee of comparison. 

FigureFigure 5.1a Mother of Carta (D) FigureFigure 5.Id Mother of Jonas (H) 
100% % 

80% % 

60% % 

40% % 

20% % 

0% % 
1;66 2;0 2;6 3;0 

FigureFigure 5.1b Mother of Laura (D) 

1;00 1;6 2;0 2;6 3;0 

FigureFigure 5.1c Mother of Mark (D) 

FiguresFigures 5.la-f INPUT DC+HC: 
LanguageLanguage choice of the deaf mothers 

1;00 1;6 2,0 2;6 3;0 

FigureFigure 5.le Mother of Alex (H) 

80%. . 

60%. . 

40%. . 

20%. . 

O%H H 

--

1;00 1;6 2;0 2;6 3;0 

FigureFigure 5.lf Mother of Sander (H) 

80% % 

60% % 

40% % 

20% % 

0% % 

--

1 1 1 1 

iNL L QSLN N  SC 

6 6 seee also Appendix to Chapter 5, Table A5.4, page 260 
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Withh Carla, Laura and Mark (D) the mothers clearly prefer SC and, in second place, 
SLN,, and a few NL utterances are produced at different times. On average across 
timee the deaf children are offered 34% SLN, 65% SC, and a mere 2% of NL. With 
Jonas,, Alex and Sander (H) SC is also preferred, but NL is in second place. Some 
SLNN is offered to the hearing children in most of the sessions. The hearing children 
receivee on average 8% SLN, 70% SC and 22% NL. 
Dataa provided by for example Zurer Pearson et al. (1995) for Spanish and English 
bilinguall  input show proportions of 60-40% or 40-60% for the two languages, 
dependingg on the specific language situation of the child. The children acquired 
bothh languages with this division. But is does indicate that the proportions for SC 
withh the deaf children and with the hearing children clearly fall within a range 
necessaryy to be able to acquire a language. The languages which are in second place 
withh the deaf children (SLN) and with the hearing children (NL) are proportionally 
smallerr than the 40% found by Zurer Pearson et al. (1995). And the proportions of 
NLL with the deaf children and SLN with the hearing children are even smaller. On 
thee basis of the percentages found for NL in the input to the deaf children (mean 
2%)) and SLN to the hearing children (mean 8%) it is questionable whether or not 
thiss input forms a basis sufficient for the children to be able to acquire these 
languages. . 
Anotherr factor is that in the situation described by Zurer Pearson et al. (1995) the 
childrenn were offered one language by one person, and the other language by 
anotherr person (and usually on separate occasions). This is not the case in our study 
wheree one person offers both languages in a mixed context. 
Thee hearing status of the children has an effect on the input. The mothers produce 
moree Dutch with the hearing children. SC was not, however, expected to such a 
largee extent with the deaf children since they have little access to the spoken mode. 
Spokenn languages can often be distinguished from one another even in mixed 
utterances.. Spanish and English for example are very different structurally; German 
andd Dutch are close however. Van de Weijer (in press) found that of the input to a 
childd aged between 2;6 - 2;9, 59% could be distinguished as German, 11 % as 
Dutch,, and 31% as either, e.g. the child's name or small words used as discourse 
markerss (see also Quay 1995). SLN and Dutch can be distinguished easily from 
eachh other, but in our study we encounter signs and words offered simultaneously. 
SCC is the bulk of the input for both the deaf and hearing children but the question 
remainss whether it is a separate system. It is possible that differences will emerge 
betweenn the SC offered to the deaf children compared to the hearing children. This 
questionn will return throughout the remaining chapters. 

53.253.2 Language choice of the children 
Alll  linguistic utterances of the children were analyzed in the same way as the 
utterancess produced by the deaf mothers to see which languages they produced 
(researchh question 3B). Each linguistic utterance was coded as either SLN (Sign 
Languagee of the Netherlands), NL (Dutch) or SC (Simultaneous Communication) 
followingg the definitions described in section 5.3.1. 
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Results Results 
Theree were a limited number of linguistic utterances produced at age 1;0 (see Table 
5.4)) The proportions of SLN, NL and SC utterances were therefore considered from 
thee age of 1;6 on. Figures 5.Ila-f present these data.7 

Ass can be seen from Figure 5.IIa-c the deaf children clearly prefer SLN at all ages, 
butt there is variation among them across time in the amount of NL and SC used. 
Carlaa has more SC than Laura and Mark. She uses SC and some Dutch utterances 
att all ages. Laura produces hardly any NL utterances, and only a few in SC. Mark 
producess only a littl e NL and even less SC than his sister. 
Amongstt the hearing children there is even more variation (Figure 5.nd-f). Jonas 
andd Alex clearly prefer Dutch in the beginning but shift their preference to SC. 
Sanderr has a preference for SLN at 1;6, but later also shifts to SC. He produces 
considerablyy fewer NL utterances than Jonas and Alex. 
Itt might be thought that movements would become SLN and vocalizations Dutch 
utterancess (see section 5.1.2). This does not appear to be the case, however. Carta's 
productionss of movements almost ceased after age 1;6 so we would expect an 
increasee in SLN utterances, which we do not see. Although Carla vocalizes a great 
deall  until age 3;0, her productionn of NL utterances does not increase significantly at 
thiss age; apparently her vocalizations are not replaced by Dutch words. In Laura's 
productionn there is no apparent relation between the disappearance of movements 
(afterr age 1;6) and an increase in sign language production (age 2;6). Mark 
producedd no movements between 1;0 and 3;0 and his vocalizations decrease after 
agee 1;6 - but there is no increase in spoken words. With Jonas (H) there is no clear 
relationn between his use of movements (n=2) and his sign language production. His 
productionn of vocalizations decreases after age 1;0 and this goes together with an 
increasee in linguistic utterances. Alex' vocalizations steadily decrease over time. 
Sanderr uses movements and vocalizations at ages 1;0 and 1;6 after which they 
almostt disappear, and there is no relation with an increase in linguistic utterances. 

Whenn we compare the data of the mothers in Figures 5Ia-f to the data of the 
childrenn presented in Figures 5.IIa-f we see that the language choice of the children 
doess clearly reflect the language choice of their mothers (research question 4). 
Carla,, Laura and Mark (D) are offered mainly SC and SLN, but they obviously 
preferr SLN, although Carla and Laura also produce some SC utterances. The 
hearingg children are offered mainly SC input but also Dutch, and a littl e SLN. 
Jonas'' mother offers him mainly Dutch at 1;0, but from then on shows a preference 
forr SC: a choice that Jonas does not reflect until the age of 3;0. Alex' mother also 
usess SC most often, but Alex clearly prefers Dutch up to the age of 3;0, when his 
SCC utterances increase. Sander's mother prefers SC at all ages, except at 1;0. 
Sanderr reflects his mother's choice of language after the age of 1;6, but he uses a 

7 7 seee Appendix to Chapter 5, Table A5.5, page 260 
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largerr proportion of SLN than his mother does, and also a higher percentage of NL 
utterances. . 

FigureFigure 5.llb Laura (D) Figure 5.lle Alex (H) 

n== 11 19 83 93 n= 26 95 68 79 

FigureFigure 5.llc Mark (D) Hgure 5llf Sander (H) 

266 46 97 46' n= 41 95 122 93 

 NL oSLN DSC 

FiguresFigures 5.lla-f OUTPUT DC+HC: Language 

choicechoice of the deaf and hearing children 
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Multilinguall  children make a choice for a particular language not only under the 
influencee of the input they receive, but also due to other factors such as subject of 
conversation,, partner in conversation etc. (Grosjean 1982). If in our study the 
hearingg status of the speaker/signer is a decisive factor in choosing a language, this 
wouldd explain the choice for SLN of the deaf children; however, Carla uses more 
SCC than Laura and Mark, which could be related to the fact that her mother offers 
herr more SC input than Laura and Mark's mother does. Carla also uses some Dutch, 
whichh her mother hardly offers to her. However, these will prove to be all one-word 
utterancess (see also section 7.1.3). Their own hearing status seems to be the most 
importantt factor for the deaf children, but they also show some influence from the 
hearingg status, and the language choice, of the partner. 
Wee might expect the hearing children to use mainly Dutch under the influence of 
hearingg family members (see section 4.1); however this is only the case with Alex. 
Hee prefers Dutch and SC but also uses some SLN, particularly at 1;6 and 3;0. Jonas 
usess SLN also at all ages, and in general produces a higher percentage of SLN 
utterancess than his mother, as does Sander. From their language choice we can thus 
seee that the hearing children seem to adapt to the fact that their mother is deaf from 
quitee an early age. 
Thiss interpretation is supported by the linguistic behavior of the hearing children 
withh the hearing researcher. Before and after the filming sessions the hearing 
childrenn would talk with the researcher, and all three of the hearing children would 
usee Dutch. Sander at 1;2 already made a distinction in his language production 
betweenn his mother and the researcher. With his mother he would drop his voice, 
butt with the researcher he would speak with volume. Use of voice appears also to be 
ann indication of awareness of hearing status (see sections 6.1.1 and 6.2.3). 

5.44 Summary 

Thee deaf mothers in this study provide their children with as much language input 
inn total as hearing mothers of hearing children do. The input increases in time as 
mightt be expected, with some individual variation. The children also produce total 
amountss of language comparable to hearing children in hearing families. They also 
increasinglyy take part in the conversation. At age 3;0 this amounts to 40% of the 
utterances,, again comparable to hearing children in hearing families. 
Thee input is clearly multilingual as is the output of the children. We defined three 
languagee modes: SLN, Dutch and a simultaneous mode in which signing and 
spokenn words are combined, Simultaneous Communication or SC. All three 
languagee modes are offered to all children but the dominant mode is SC for both the 
deaff  and hearing children (65-70%). The use of SC increases over time with the 
hearingg children. The deaf children produce mainly SLN and this stays relatively 
constantt over time. Only Carla produces a little SC. The hearing children produce 
alll  three language modes, although Alex prefers Dutch, Jonas Dutch and SC and 
Sanderr SC and SLN. All children show an increase in their use of SC across time. 
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Thee children increase their output along with the mothers' increased input. It is not 
clearr what Hie relationship is between the two. We should get more insight into this 
relationshipp by considering the structural changes in Chapter 9. The influence of the 
mothers'' language choice is also not directly obvious. Although SC is the dominant 
modee of the mothers, the children do not generally reflect that. The deaf children 
usee predominantly SLN. They are offered very littl e Dutch and scarcely produce any 
either.. However it is likely that their own hearing status affects their language 
choicee as much as the input. The hearing children show variation in their language 
choice,, even though their input in very similar. They do increasingly produce SC as 
doo the mothers with them. They receive very littl e SLN but they often produce 
proportionatelyy more SLN utterances than their mothers, in particular Sander. The 
inputt of SLN and SC appears to be enough for acquisition to take place. The 
hearingg children receive very little Dutch in their mother's input but they do 
producee it. Clearly the other sources of Dutch are sufficient for acquisition to take 
place.. Their language choice appears to be affected by the input but also by the 
hearingg status of their conversation partner. Their awareness of hearing status in 
languagee choice is obvious from their behavior with other hearing adults, since 
theree they do not sign. 

Thee hearing status of the children does not affect the total amount of language they 
aree offered or the total output. It does affect the language choice of the mothers 
sincee the hearing children receive very littl e SLN whereas the deaf children receive 
veryy littl e Dutch. The children's output reflects their own hearing status in that the 
deaff  children acquire SLN although they are mainly offered SC. In Chapter 6 we 
shalll  see whether accessibility could be an explanation for this. The hearing 
childrenn use more SLN than might be expected from the input, which seems to 
reflectt some awareness of the mothers' hearing status. Two of the children, Jonas 
andd Alex, use a considerable amount of Dutch, which is clearly a reflection of their 
ownn hearing status. This is not the case with Sander who clearly makes a different 
languagee choice, namely predominantly SC and SLN. But the output of the two 
groupss of children is quite different in terms of language choice. 
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Inn section 6.1 we show how accessible the input offered by the deaf mothers is. In 
sectionn 6.2 we look at the accessibility of the language production of the children for 
theirr mothers. This analysis will indicate whether or not the children are aware of 
thee fact that their mother is deaf and therefore needs to have visual access both to 
thee signed and to the spoken utterances. In section 6.3 we discuss how the mothers 
andd children use the two modalities in terms of semantic content and the effect 
thereoff  on the accessibility of the content of the language production. We look at the 
relationshipp of the quantity of input and the attention-giving development of the 
childrenn in section 6.4. Section 6.5 is a summary of this chapter. 

6.11 Input and accessibility 

Inn Chapter 5 we showed that the mothers offer their children SLN, NL and SC. 
However,, as described in section 2.2, offering a language is not enough. That 
languagee must be accessible for the child in order for the child to be able to acquire 
it.. This means for the deaf children that they must have visual access, both to signed 
andd to spoken input. The hearing children can hear the spoken language, at least if 
itt is produced with voice, but must also have visual access to sign language. 
Researchh question 5 was formulated to see how much of the input is accessible to 
thee children (see section 3.2). Furthermore we want to establish who is responsible 
forr the accessibility of the input, in other words how do the mothers take care that 
thee children have access to their signed and spoken input? Do the children 
contributee as well? (research questions 6,7 and 8 in section 3.2). 

Method Method 
Alll  signs and words are coded as 'seen' (+) or 'not seen' (-)• Signs and words are 
codedd as 'seen' when the signer and the addressee are looking at each other. Signs 
madee by the signer within the visual field of the addressee are also coded (+); words 
producedd with voice (+v) are not coded for visibility when addressed to a hearing 
child.. All words addressed to a hearing child without voice (-v) are coded as + or -
seen.. When there was doubt as to the visibility of a sign or a word, it was coded as 
nott seen (-). This conservative coding may have inflated the percentage of signs and 
wordss that were not seen. The interrater reliability between the two transcribers was 
satisfactoryy for these aspects at all ages, except at 1;0 and 2;6 for signs, and for 
wordss at 2;0 (see section 4.3.3). At 1;0 the liberal Kappa for signs seen was .56. 
Disagreementt was mainly due to the lack of feedback from the children (e.g. not 
respondingg in any way to indicate that a sign was seen). All signs produced by the 
motherss at 1,0 were checked a third time and, in case of doubt, coded as not seen. 
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Att the age of 2;6 the low Kappa (.62) was caused by a low reliability in scoring 
signss as 'seen" by Carta (D), who was much preoccupied with attracting the 
attentionn of the person behind the camera. She gave little attention and feedback to 
herr mother, which influenced the interpretation of the visibility of signs made in her 
peripherall  vision. Her mother's signs were checked a third time, and in case of 
doubtt coded as not seen. The low Kappa for words seen at 2;0 (.73) was caused by 3 
wordss produced by Carla's mother, which were coded differently by the two 
transcribers. . 

Too answer the questions on attentional strategies (research questions 6, 7 and 8) we 
chosee the following procedures. 
Basedd on studies by Harris et al. (1987; 1989; 1992), Kyle and his colleagues (1987, 
1988)) and van der Stelt and Jansonius-Schultheiss (1990) (see also section 2.2.1) we 
categorizedd the different strategies for attention in two main categories. We 
distinguishh non-explicit strategies, where the mother does not actively manipulate 
thee child's attention, and explicit strategies where the mother actively seeks the 
attentionn or the eye-gaze of the child before producing an utterance (see Procedures 
forr details). 
Perr session all linguistic utterances produced by the deaf mothers are coded for a 
strategyy for attention. 

Procedures Procedures 
SS Signer or Speaker 
Add Addressee 

Non-explicitNon-explicit strategies for attention 
AA S is looking at Ad and produces a sign, or a string of signs, in the normal 

locationn and/or starts speaking while Ad is looking at her. S waits, as it 
were,, for Ad to look at her spontaneously before producing an utterance 
(NL,, SLN or SC). 
Theree is one subcategory within category A: 

A'' All second (or subsequent) utterances that are uttered after S already has 
thee attention of Ad (via whatever strategy employed for the first 
utterance)) are coded with A'. S takes advantage of the fact that Ad is 
alreadyy looking at her to produce a second (or subsequent) utterance. It is 
off  no importance whether or not Ad produces an utterance in-between 
twoo A' utterances, because what matters is continuous eye contact or 
visuall  attention to S. 

BB S starts signing in the usual place for that particular sign, or speaking or 
signingg and speaking simultaneously, while Ad is not looking at her. 
Thee basic assumption here is that when S is the mother, it is her intention 
too induce the child to look up at her when she is signing. This is either 
causedd by a perception of motion within the periphery of the child's vision 
or,, in case of the hearing children when she is speaking, because they 
hearr her voice. 
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Whenn S is a child we assume that there is no intention on his/her part to 
inducee the mother to look up, since children have no native knowledge of 
attention-givingg and turn-taking behavior (Siple et al. 1990; Swisher 
1992).. There is no evidence in the use of this strategy that they have 
acquiredd this behavior. 

ABB Ad is looking at S, S is not looking at Ad, and S starts signing and/or 
speaking. . 
Iff  S is the mother we assume that she is aware that the child is looking at 
herr and that she takes advantage of this fact to produce an utterance. 
However,, if S is a child, we assume that the child has no such awareness 
(i.e.. that the mother is looking at him/her), and thus does not take into 
accountt the need for visual attention of the mother. 

ExplicitExplicit  strategies f or attention 
CC S displaces her sign(s) in such a way that Ad need not look at or towards 

herr in order to perceive the sign(s). So S takes responsibility for the 
visibilit yy of the sign(s). This strategy can of course only be used with SLN 
andd the signed part of SC utterances. The following subcategories are 
distinguished: : 

CII  A lexical sign of an utterance, which usually would be made on or near 
thee body or the head of S is instead made on the body or head of Ad. Ad 
cann thus perceive the sign(s) in a tactile way. 

C22 A lexical sign of an utterance can be displaced into the signing space of 
Ad. Ad. 
Forr instance, when the child is sitting on the mother's lap while reading a 
book.. The mother can reach her arms around the child, and produce the 
signss thus in his/her signing space. 

C33 A lexical sign of an utterance can be displaced within the visual field of 
Ad. Ad. 
Forr instance, if a child is looking at an object, the deaf mother may 
choosee to make the sign near the object, while the child is looking at it. 
Anyy first (and subsequent) lexical sign that is displaced, i.e. not made in 
itss regular place, causes the utterance to be coded with C3. 

Dll  S is looking at Ad, and manipulates an object to gain the attention of Ad 
forfor an utterance. 
Thiss can be done in the following ways: 

Dl.11 S moves an object within the visual field of Ad 
Dl.22 S makes a sound with an object (e.g., squeaky noise in a toy-bear or 

soundingg a bell) 
Dl.33 S moves a toy and simultaneously makes a sound with it, e.g. 

bangingg a toy on thee floor. 
D22 S manipulates (the body of) Ad, to indicate that attention should be paid 

toS. . 
Thiss is scored in two ways: 

D2.11 S adjusts the position of Ad 
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D2.22 S taps or touches Ad somewhere on the body 
D33 S manipulates attention of Ad: 
D3.11 S attracts attention of Ad by the use of voice (e.g. name-calling or 

shouting) ) 
D3.22 S waves an arm/hand within the visual field or periphery of Ad 
D3.33 S makes noise or vibrations by means of, for instance, banging a fist on 

aa table, or stamping on the floor 

ExceptionalExceptional cases 
AA special category is formed by those linguistic utterances that consist of a 
pointingg gesture with one spoken word or with one lexical sign, in particular 
thosee cases where the mother points on or near an object or a picture in a 
bookk whilst the child is already looking at it. These utterances (naming or 
labelingg utterances) are coded separately in the following way for later 
analysiss (see Chapter 7) 
Iff  a single Point is produced together with one spoken word, or a dislocated 
sign,, the utterance is coded C3. Note, however, that if Ad is looking at an 
object,, and S points on or to this object while producing more than one word, 
orr one or more word(s) simultaneously with a sign in the normal location, 
thee utterance is coded B. Some examples follow below, where the child is 
lookingg at the book and the mother is signing/speaking: 

(1)) sign POINTonbook 
spokenn rabbit 
codee C3 

(2)) sign POINTonbook 
spokenn that's a littl e rabbit 
codee B 

(3)) sign POINTonbook RABBIT (dislocated near book) 
spokenn that rabbit 
codee C3 

(4)) sign POINTonbook RABBIT (on right side head of S) 
spokenn that rabbit 
codee B 

Perr session we looked at how the mothers tried to attract the attention of their 
childd for all SLN, NL and SC linguistic utterances. Per strategy (A, B, C and 
D)) we totaled the number of linguistic utterances in each language. Some 
utterancess could not be coded for a strategy. For example, it should be clear 
thatt those utterances consisting only of a vocative (e.g. Mother calls son: 
AlexS)AlexS) are considered to be a strategy for attention and these utterances 
shouldd be deducted from the total number of utterances. Some utterances 
couldd not be coded with a strategy for attention because the child was out of 



InputInput and accessibility 77 

rangee of the camera; these utterances were coded as 'rest'. An example should 
makee the coding and analysis clear: 
Att age 1,6 of Jonas (H) his mother produced 152 linguistic utterances in total 
(seee also Table 5.3). Strategy A was used with 18 utterances, B with 77, C 
withh 54 and D with 2. * Table 6.1 shows how these strategies were distributed 
overr the three language systems: 

TableTable  6.11NPUT HC: Strategies  for  attention  used  by Jonas'  mother at  1,6 

Motherr  of Jonas 

Strateg yy A 
Strateg yy B 
Strateg yy C 
Strateg yy D 
rest t 
Totall  no. of utterance s 

NL L 

1 1 
39 9 

0 0 
1 1 
1 1 

42 2 

SLN N 

4 4 
0 0 

11 1 
0 0 
0 0 
15 5 

"W"W : 

13 3 
38 8 
43 3 

1 1 
0 0 

95 5 

,:,;:P̂ ... , , 
18 8 
77 7 
54 4 
2 2 
1 1 

152 2 

Inn this example 72% of strategy A is used with SC utterances (13 out of 18), 
51%% of strategy B with NL (39 out of 77), 80% of strategy C with SC (43 out 
off  54) and strategy D equally with one NL and one SC utterance. If more 
thann 50% of the use of a particular strategy is linked to a particular language, 
thenn that language is noted for that session and strategy. 

6.1.1.6.1.1. Accessibility of the input to the children 
Heree we are interested whether the signs are seen by the deaf and hearing children 
andd whether the deaf children can see the mouthed words (research question 5). 
Inn Figure 6.1 we present the percentages of signs that are seen by the deaf and 
hearingg children.-* 

seee also Table A6.5d in Appendix to Chapter  6, page 262 

seee Appendix to Chapter  6, Table A6.1 for  the raw figures, page 261 
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100% % 

80% % 

60% % 

40% % 

20% % 

0% % 
1:0 0 1;66 2;0 2;6 3;0 

FigureFigure 6.1 INPUT: Percentages of signs seen by the deaf and hearing children 

Harriss (1992) found 80% of the input as an average percentage for signed and 
spokenn utterances to serve as intake (see also section 2.2.2). We see that for sign 
inputt the percentages vary to a certain extent with the individual children in our 
study.. Carla (D) and Alex (H) seem to differ slightly from the other children in that 
theyy have somewhat less access to the signed input. However, on average the deaf 
childrenn can see 83% of the signs and the hearing children 79%, which is 
comparablee to what Harris found for deaf children in England. 
Iff  initially during interaction the mothers focus on training the attention-giving 
behaviorr of the children, we would expect that as the children grow older and 
acquiree the necessary attention-giving skills, they would see increasingly more 
signs.. There is a slight increase over time, but this is not significant for all children 
(chi-squaree test). The deaf and hearing children see the signs offered to them 
equallyy well from age 1;0 on, with a peak at 2;6 for all children except Carla (D). 
Wee will discuss in sections 6.1.2 and 6.1.4 how the high percentage of visibility of 
thee signs can be explained. 

a a 

Inn Figure 6.II we present the percentages of words seen by the deaf children.3 

3 3 seee Table A6.2 in Appendix to Chapter 6, page 261 



InputInput and accessibility 79 

100% % 

80% % 

60% % 

40% % 

20% % 

-Carla a 
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-Mark k 

FigureFigure 6.11 INPUT: Percentages of words seen by the deaf children 

Onn average the deaf children see only 55% of the words spoken or mouthed by their 
mother,, although individually there are great differences (range is 17-91%). Carta's 
motherr does not succeed in getting visual attention for more than 38% of her 
mouthedd or spoken words until Carla is 3;0, when we see an increase to 58%. Laura 
andd Mark seem to be able to access the mouthed or spoken input increasingly better, 
butt only at 3;0 do they see more than 80% of the words in the input. 
Mostt of the spoken input to the deaf children forms part of SC utterances (see 
Figuress 5.Ia-c). Therefore the effect of missing the spoken or mouthed is not 
necessarilyy equivalent to missing all or part of the semantic content of the utterance. 
Wee will discuss how the SC proposition as a whole is distributed over the two 
channelss in section 6.3. 

Forr the hearing children only the mouthed words produced by the mothers (i.e. 
wordss produced without voice) require visual attention. When we take into 
considerationn the total number of vocalizations and words produced by the deaf 
motherss with their hearing children4, which is 4677 in total, only 4% (163) are 
utteredd without voice; half of these are not seen by the hearing children. In 
comparison,, the mother of Laura and Mark (D) offers her children 703 and 534 
wordss respectively, 85% of which are produced without voice. Carta's mother 
producess 733 words, and 94% is produced with voice. We will come back to this fact 
inn Chapter 9, where we will discuss structural aspects of the input. Information on 
thee use of voice by the children is presented in section 6.2.3. 

4 4 seee Appendix to Chapter 6, Table A6.3, page 261 
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Thee hearing children will have no access to NL utterances in which these (unseen) 
mouthedd words are used. If the mouthed words are used in a SC utterance of which 
thee children see the signed part, it will depend on the propositional structure of the 
SCC utterances whether or not the child has access to the full linguistic message or 
nott (see section 6.3). Since the percentage of unseen mouthed words is so small, we 
decidedd not to make this analysis at this point. We conclude that the majority of the 
wordss offered to the hearing children can serve as uptake since they are heard (see 
sectionn 1.3.1). Here we assume that the speech of the mothers is intelligible to the 
children,, even though it often (but not always) has characteristics that distinguish it 
fromm standard Dutch (see also section 2.2.3). 

Ass discussed in Chapter 5, for all children at most points in time SC is the language 
modee preferred by the mothers. Although the hearing children have access to the 
spokenn part of SC through their hearing, Laura and Mark (D) seem to miss a 
substantiall  part of the spoken or mouthed linguistic information up to 2;6, and Carla 
(D)) even more at all times. Carla has only access to less than 58% of her mother's 
spokenn language production. Her output in fact does resemble what her mother 
offers,, since she has access to most of her mother's signing but fails to see the 
majorityy of the spoken or mouthed words (see section 5.3.2). Her output thus seems 
too reflect what her uptake may have been. However, even though Laura and Mark 
havee better access to their mother's spoken input, they do not reflect her choice of 
SCC in their output, so hearing status seems to be more important. 
Inn section 6.3 we will discuss the effect of the accessibility for the different 
modalitiess in more detail. 

Inn the next section we will describe how the deaf mothers achieve accessibility of 
theirr input. 

6.1.26.1.2 Strategies f or attention used by the deaf mothers 
Wee saw in the previous section that the input is accessible to the children more or 
lesss to the same extent over the years. As we mentioned before (section 2.2.2), it has 
beenn shown that deaf mothers seem to train their deaf and/or hearing children to 
lookk at or towards her, at least during their first year of life (Gregory and Barlow 
1986;; Kyle et al. 1987; Harris 1992). If there is no change in accessibility of the 
inputt to the children, as they grow older, we may well wonder if there is a change in 
thee way the mothers make the input accessible and if there is a change in the 
attention-givingg behavior of the children. We would expect that the children 
increasinglyy pay attention spontaneously so that the mothers need to employ explicit 
strategiess to get their attention less and less often. Here we examine which strategies 
aree employed by the Dutch deaf mothers. Firstly we will look at the relation between 
non-explicitt - explicit strategy use for all mothers over time, and secondly at the 
distributionn of the four main subcategories over the different language modes. 
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Non-explicitNon-explicit versus explicit strategies 
Figuress 6.IIIa and 6.IIIb show the use of explicit strategies (C and D), expressed as 
aa percentage of the total use of all strategies by the deaf mothers with the deaf and 

hearingg children respectively.5 

100% % 

80% % 

60% % 

40% % 

20% % 

a a 

a a 

-*—MMark k 

FigureFigure 6.Ilia INPUT DC: Percentages of explicit strategies over all strategies used by the deaf 
mothersmothers with the deaf children 

100% % 

80% % 

60% % 

40% % 

20% % 

-X—MJonas s 

- * —— MAlex 

-a—MSander r 

FigureFigure 6.lllb INPUT HC: Percentages of explicit strategies over all strategies used by the deaf 
mothersmothers with the hearing children 

5 5 seee Appendix to Chapter 6, Table A6.4 for the raw data, page 261 
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Ass was expected, strategies C and D are used decreasingly over time with most 
childrenn (see also Waxman and Spencer 1997). Exceptions are the mothers of Jonas 
andd Alex (H) at age 3;0. A very plausible explanation for the increase in the use of 
explicitt strategies seems to be that in these sessions both boys were very busy with 
theirr toys and not inclined to pay attention to their mother. Comparing the use of 
explicitt strategies with the deaf children and with the hearing children there is a 
clearr difference at age 1;0. The deaf mothers use explicit strategies proportionally 
moree with the deaf children than with the hearing children, especially with Carta 
andd Laura (D). We will come back to this point in the next section. 
Inn general we can say that our prediction that explicit strategies will be used less as 
thee children grow older is correct. We will next look at which strategies are used 
specificallyy with the deaf and the hearing children. 

PreferredPreferred strategy for attention by the mothers 
Lookingg at the strategies for attention in more detail (see Table 6.2) we see different 
patternss for the strategy preferred by the deaf mothers at different points in time.6 A 
strategyy is called 'preferred' when it has the highest percentage of use in one 
session.session. Preference for more than one strategy (as for Mother of Carta at 1;6: 
C/B/D)) means that these strategies have the same percentage, plus or minus a 
differencee of 3 %. 

TableTable 6.2 INPUT DC+HC: Preferred strategy for attention by the deaf mothers 

mrnm mrnm Mothers s f;Q Q m m 2;0 0 2;6 6 3;0 0 

Deaf f 
Children n 

Hearing g 
Children n 

MCarla a 
MM Laura 
MMark k 

MJonas s 
MAlex x 
MSander r 

--
c c 
c c 
B B 
B B 
B B 

C/B/D D 
A/C C 
A A 

B B 
B B 
B B 

B B 
A A 
A A 

B B 
A/B B 
B B 

D D 
A A 
A A 

A/B B 
A A 

A/B B 

A A 
A A 
A A 

B B 
B B 
A A 

Withh the deaf children we can see variation. The mother of Laura and Mark shifts 
fromfrom C (explicit) to A (non-explicit) whereas Carta's mother shows great variation. 
Withh the hearing children there is a different pattern. The mothers at first use 
strategyy B, but they all shift at some point to A/B or A. From age 2;0 - 2;6 on the 
motherss mainly sign and/or speak after the child has looked up, or while the child is 
nott looking (but expected to look up). 
Strategyy B is a strategy which accommodates most to the fact that the children are 
hearing.. Because the mothers predominantly use SC and NL with voice with the 
hearingg children (see also Rea, Bonvillian and Richards 1988), there is really no 
needd for the hearing children to pay visual attention to their mother (see also section 

6 6 seee also Appendix to Chapter 6, Tables A6.5a-f, page 262-263 
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6.3).. We point out here that we coded the first sign or word in each utterance for 
usee of a certain strategy. We did not analyze here how successful each strategy was 
inn terms of obtaining visual attention at the level of signs and/or words. As will be 
seenn in later analyses (section 6.1.4) the frequent use of a stategy does not imply 
thatt it is successful in getting visual attention. The response to different strategies 
wil ll  be discussed in section 6.1.4. 

Wee predicted that if the mothers do need to actively attract their child's attention, 
theyy would use different strategies with the deaf and with the hearing children. This 
iss indeed what we found. The mothers attract the deaf children's attention through 
dislocatingg signs or by tapping them or waving (substrategies C, D2.2 and D3.2). 
Withh the hearing children these strategies also occur but to a much lesser extent, 
andd often accompanied by a vocative (substrategy D3.1). These results confirm 
findingsfindings by Waxman and Spencer (1997) for ASL. Overall we find that until the 
childrenn are around 2;6 the mothers take responsibility for the visibility of their 
linguisticc input. They adapt to the hearing status of their child in the use of their 
strategies. . 
Ass we already know (see section 5.3), the language choice of the mothers is 
differentt with the deaf and hearing children (i.e. SC and SLN with the deaf 
children,, and SC and NL with the hearing children). It is possible that a certain 
strategyy is linked to a particular language. We will discuss this aspect in the next 
section n 

6.1.36.1.3 Relationship between strategies for attention and consecutive language 
input input 
Inn the previous section we have shown that the deaf mothers prefer different 
strategiess for attention with the deaf and with the hearing children. Are the 
strategiess that are used by the deaf mothers linked to one particular language? For 
instance,, is it the case that strategy C is only used with SLN and not with SC 
utterances?? (see research question 7 in section 3.2). 

Wee find that strategies A and D are mainly linked to SC at all times for all 
mothers.77 Strategy B is also used most with SC utterances although not as 
consistently.. Strategy C seems to be used often with SLN with the deaf children, but 
withh SC with the hearing children. Of course we must take into consideration here 
thatt the hearing children were not offered much SLN anyway. 
Wee can draw the conclusion that all of the strategies are used most frequently with 
SCC utterances with the hearing children and with Carta (D). Since with all children 
SCC is used pi^ominantly in the input, we cannot say that we found a preference for 
aa strategy with one particular language as we expected. However, strategy C is used 
predominantlyy with SLN with Laura and Mark (D), while with the other children 

seee for  full details Appendix to Chapter  6, Tables A6.6a-f; pages 263-264 and Table A6.6g, page 265 
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mainlyy with SC. The choice for a particular strategy seems to be driven more by the 
focuss of the child's attention or by the activity mother and child are engaged in, 
thann by the language choice of the deaf mother. 
Inn the next section we will consider what effect the use of the different strategies has 
onn the attention-giving behavior of the children. 

6.1.46.1.4 Relationship strategies for attention and attention-giving behavior of the 
children children 
Firstly,, we would like to know how the children react to the strategies for attention 
usedd by their mother. Are these strategies successful? Do the mothers actually 
managee to attract the visual attention of their child? Secondly, is there a connection 
betweenn strategy A and the spontaneous visual attention-giving of the children? If 
alll  mothers show an increase in the use of strategy A, we can deduce that the 
childrenn must be looking up at them more often as they grow older. We formulated 
questionn 8 in section 3.2 so that these two aspects are covered: "Is there a 
relationshipp between the strategies for attention used by the deaf mothers and the 
attention-givingg behavior of their deaf or hearing child?" 

ResponseResponse of the children to strategies B and D 
Wee will first discuss the need for a reaction of the deaf and hearing children to their 
mother'ss different strategies. For strategy A no response is expected, since the 
motherr already has the visual attention of her child. If the mother employs strategy 
B,, the child may either respond by looking up (+) or not (-). For strategy C no 
responsee is required of the child, since the mother takes care thatt the child can see 
thee sign(s). Strategy D, however, requires a response of the child, measured in 
changee of eye-gaze direction. So it is the response of the children to strategy B and 
DD that we will discuss next. 
Inn Figures 6.IVa and 6.IVb we present the percentages of positive responses to their 
mothers'' use of strategy B of the deaf and hearing children respectively.8 

8 8 seee Appendix to Chapter  6, Table A6.7 for  the raw data, page 265 
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FigureFigure 6.IVa INPUT DC and Response: Percentages of positive responses by the deaf children to 
strategystrategy B (B: sign/speak while child is not looking at mother) 
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FigureFigure 6.IVb INPUT HC and Response: Percentages of positive responses by the hearing children 
toto strategy B (B: sign/speak while child is not not looking at mother) 

Inn general the deaf children respond positively, that is by shifting eye-gaze, to their 
mother'ss use of strategy B more often than the hearing children. This is not 
surprisingg considering the fact that the mothers mostly use SC or NL with voice 
withh the hearing children. If the mother starts speaking, or signing and speaking 
simultaneouslyy the hearing child does not need to give visual attention (see also 
sectionn 6.1.1 and 6.3). Nevertheless, as we showed above (section 6.1.1) the hearing 
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childrenn see 79% of the signs, by peripheral sight or by dislocation of the signs by 
thee mothers (strategy C). 

Forr strategy D the deaf and hearing children are expected to respond positively to 
thee same extent since the mothers actively try to manipulate their child's attention. 
Althoughh there is individual variation ,̂ we can say that Laura, Mark (D) and 
Sanderr (H) respond increasingly better as they grow older, but Carta (D), Jonas and 
Alexx (H) are less responsive and not as consistent as the other children. 

SpontaneousSpontaneous visual attention of the children 
Inn section 6.1.2 we discussed how all mothers show an increase in the use of 
strategyy A over time. This implies that the children look up spontaneously at their 
motherr more often as they grow older. Figures 6.Va and 6.Vb present the actual 
numberr of spontaneous looks (raw figures) of the deaf and hearing children in 10 
minutess of interaction. *" 

—— Carla 

-a—— Laura 

-A—Mark k 

FigureFigure 6. Va OUTPUT DC: Number of spontaneous looks of the deaf children at their mother in 10 
minutesminutes of interaction 

9 9 

10 0 
seee Appendixto Chapter 6, Table A6.8, page 265 

seee Appendixto Chapter 6, Table A6.9, page 265 
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FigureFigure 6. Vb OUTPUT HC: Number of spontaneous looks of the hearing children at their mother in 
1010 minutes of interaction 

Wee notice first that at 1;0 the hearing children look up at their mother more often 
thann the deaf children. Because of their intact hearing, Jonas, Alex and Sander at 
thiss age have had more experience in turn-taking than the deaf children. In previous 
studiess of the deaf mothers of Jonas (at 0;11), Sander (from age 0;3 on) and Alex 
(fromm 0;7 on) (Mill s and Coerts 1989; Blankenstijn and van den Bogaerde 1989), 
wee found that the deaf mothers always use voice during the first year in the life of 
thee hearing children and hardly sign to them. The hearing children thus receive a 
considerablee amount of auditory input.11 Van der Stelt (1993:215) found for two 
hearingg girls of hearing mothers the following ranges of 'child looking at mother's 
face'' (corrected for 10 minutes of interaction) between the ages 1;0 and 2;0: 

1;00 child 1:28 child 2: 4 
1;6:: child 1:10 child 2: 40 
2;0:: child 1: 4 child 2: 56 

Thesee numbers of spontaneous looks differ from the range found for the children in 
ourr study at the same ages. Child 1 looks a littl e more often at age 1 ;0, the same at 
agee 1;6 and less often at age 2;0; child 2 looks less often at age 1;0, and more often 
att ages 1;6 and 2;0 compared to our hearing children. There is a considerable 
differencee between the two hearing children of van der Stelt, more so than between 
thee hearing children in our study. 
Wee have no information on the interaction of the deaf mothers with their deaf 
childrenn during the first year. But we know that the deaf children lacked the 

n n Wee came across only one instance (Sander at 0,4 in Blankenstijn and van den Bogaerde 1989) as 
specificallyy meant by van der Stelt, where the mother seemed to imitate the sound-productions of her 
sonn (see also section 1.3.2). 
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auditoryy input in such an interaction. They had fewer chances to be in a situation in 
whichh turn-taking was practiced and this is reflected in the number of spontaneous 
lookss at their mother at the age of 1;0 (see also Harris and Mohay 1997). 
Thee deaf children show a clear increase over time in the number of spontaneous 
looks,, although Carla seems to develop a little later than Laura and Mark. Jonas and 
Alex,, both hearing, show no increase over time, although at age 2 ;6 we see an 
increasee with a sharp decrease again at age 3;0. Sander does show an increase over 
time. . 

Sincee both deaf and hearing children are seeing 80% of the signs, this would 
indicatee that an 'adequate' level of visual behavior has been reached (see also 
sectionss 2.2.2 and 6.1.1). The six children in our study on average look up at their 
motherr once every 14 seconds. More research at later ages of the children, and on 
visuall  attention-giving behavior between deaf adults for reasons of comparison, is 
neededd to draw definite conclusions and to establish what an 'adequate level' of 
visuall  behavior within sign language communication further entails. 

PeriodsPeriods of continued visual contact 
Onlyy a few spontaneous looks of the children were unanswered by the mothers in 
termss of taking the opportunity to convey information. This pattern of 
communicating,, with mutual visual attention is confirmed by the analysis done of 
strategyy A. Strategy A includes a subcategory A' (see section 6.1). This stands for 
'Alll  second (or subsequent) utterances that are uttered after S already has the 
attentionn of Ad (via whatever strategy employed for the first utterance)'. It is 
expectedd that as the children grow older, they will not only look more often at their 
mother,, but also for longer periods while communication is taking place. 
Inn Table 6.3 we present the percentages of utterances coded A' of the total number 
off  utterances. We emphasize that subcategory A* was included in the percentages 
givenn for strategy A in sections 6.1.2 and 6.1.3. 

TableTable  6.3 INPUT DC+HC: Number  and (% *) of  strategy  A'  used  by the deaf  mouters 

INPUTT Mooiers ï$ ' *;6 ~ 2# 'W W 

Deaf f 
Childre n n 

Hearing g 
Childre n n 

MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

8 8 
1 1 

3 3 
21 1 
6 6 

(11) ) 
(2) ) 

(4) ) 
(13) ) 

(5) ) 

4 4 
9 9 

19 9 

7 7 
47 7 
7 7 

(3) ) 
(11) ) 
(19) ) 

(5) ) 
(24) ) 
(5) ) 

1 1 
26 6 
45 5 

13 3 
20 0 
11 1 

0) ) 
(23) ) 
(29) ) 

(9) ) 
(12) ) 

(8) ) 

10 0 
36 6 
21 1 

(7) (7) 
(30) ) 
(15) ) 

366 (21) 
477 (24) 
222 (15) 

32 2 
67 7 
34 4 

15 5 
4 4 

44 4 

(18) ) 
(37) ) 
(44) ) 

(13) ) 
(2) ) 

(34) ) 
'Percentages'Percentages  are from  total  number  of  utterances 

Overalll  we can see an increase in the use of this sub-strategy by all mothers. We 
findd that there is a relationship between strategy A' used by the deaf mothers and the 
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attention-givingg behavior of the children. As the children grow more competent in 
givingg visual attention, the mothers adapt their strategies (see also Waxman and 
Spencerr 1997:113). They take advantage of the fact that the child is looking at them 
too offer more utterances, and they do this increasingly as the children grow older. 

Wee found that the deaf and hearing children can perceive the majority of the signs 
offeredd to them through the various strategies. The perception of the spoken (or 
mouthed)) words varies, however, across the children. 
Inn the next section we wil l look at how accessible the language output of the 
childrenn is for their mothers. 

6.22 Output and accessibility 

6.2.11 Accessibility of the output to the mothers 
Thee children are clearly learning by the age of 2;6 to give visual attention to 
communication,, but is their linguistic production accessible to their deaf mother? 
(researchh question 9 in section 3.2) In order to answer this question, we coded all 
vocalizationss and words and all movements and signs produced by the children as 
seenseen (+) or not seen (-), as has been described in section 6.1. 

Results Results 
Inn Figures 6.Via and 6.VIb we present the percentages of signs and movements 

(MOV's)) seen by the deaf mothers of the deaf and hearing children respectively. * 2 

20% % 

0%-ll  • , , , 
1;00 1;6 2;0 2;6 3;0 

FigureFigure 6.Vla OUTPUT DC: Percentages of signs and MOV's seen by the deaf mothers of the deaf 
children. children. 

12 2 seee Appendix to Chapter 6, Table A6.10 for the raw data, page 266 
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FigureFigure 6.Vlb OUTPUT HC: Percentages Percentages of signs and MOV's seen by the deaf mothers of the 
hearinghearing children. NB No signs are produced by Jonas at age 1;0 and by Alex at age 2;0 

Thee mothers see more than 90% of all signs and MOV's at all times with a few 
minorr exceptions (Alex' mother at 1;0 (83%) and 2;6 (82%), and the mothers of 
Carlaa and Laura at 2;0 (88 and 79% respectively)). The deaf mothers are almost 
constantlyy visually monitoring their children, also called 'framing' by Fogel (1977, 
inn van der Stelt 1993:65): this means that they are looking at the children 
continuously,, except when they themselves are occupied with a toy or a book. In this 
situationn the mothers alternately look at the toy or book and at the child. The 
motherss check where the children are looking to be able to follow which particular 
objectt or picture the children are paying attention to. This behavior is typical also of 
hearingg mothers (see van der Stelt 1993; Tomasello and Farrar 1986) and partly 
explainss why the mothers see most of the signs produced by the children. The role of 
thee children in the visibility of their linguistic output to their mother will be 
discussedd in section 6.2.2. 

Inn Figures 6.Vila and 6.VIIb we present the percentageŝ of words and 
vocalizationss (voc's) seen by the deaf mothers of the deaf and hearing children 
respectively. . 

13 3 seee Appendix to Chapter 6, Table A6.11 for the raw data, page 266 
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FigureFigure 6.Vlla OUTPUT DC: Percentages of words and vocalizations seen by the deaf mothers of 
thethe deaf children 

Althoughh we can see an general increase over time for all mothers, the mothers of 
Cartaa and Mark show an irregular pattern of words and vocalizations seen at the 
differentt points in time. At 2;0 they see more than 80%, but at 2;6 less than 52%. 
Wee have no explanation for these fluctuations; there is no difference in the type of 
activitiess during the 2;6 sessions from the 2;0 sessions, and the mothers were not 
lesss attentive to their children. The children were looking downwards at their toys 
moree often or away from their mothers, which made it more difficult for the mothers 
too see their lip movements. 

100% % 

80% % 

60% % 

40% % 

20% % 

1;00 1;6 2;0 2;6 

FigureFigure 6.Vllb OUTPUT HC: Percentages of words and vocalizations seen by the deaf mothers of 
thethe hearing children 
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Forr the accessibility of the spoken language production of the hearing children, we 
findd that Jonas' mother never sees more than 58% of the spoken output and Alex' 
motherr only 49% except at 2;6, and there is no development over time. Sander's 
motherr sees her son's spoken output increasingly over time. 

Inn sum we find that the deaf mothers see the majority of the signs and MOVs 
producedd by the children. The mothers' access to their spoken output, vocalizations 
andd words, however, is generally below 52% up to age 3;0. At 3;0 there seems to be 
aa slight improvement for the mothers of all three deaf children. Considering that the 
deaff  children mainly use SLN (see Figures 5.IIa, b and c), and only littl e SC and 
NL,, we can conclude that the mothers on the whole do not miss much of the 
linguisticc messages of the deaf children. However, access to the full proposition of 
thee SC utterances of the deaf children is dependent on the nature of these 
utterances;; we will discuss these aspects in section 6.3. 
Thee deaf mothers have satisfactory access to the signing of their hearing children, 
butt miss many of their spoken or mouthed words and/or vocalizations. When we 
lookk again at the language choice of the hearing children (Figures 5.lid, e and f), 
wee can see that this may have serious consequences for the mothers' access to their 
languagee production in general. This is especially the case with Alex' mother, 
whosee son prefers Dutch and SC until age 2;6 and even at 3;0 produces many NL 
utterances.. Jonas' mother has access to approximately half his spoken language 
production,, with Jonas clearly preferring Dutch and SC over SLN. Sander's mother 
hass better visual access to her son's spoken language production than the other two 
mothers,, where Sander prefers SLN and SC over Dutch. We will discuss the nature 
off  the SC utterances and the need for access to the spoken component in section 6.3. 
Butt first we will sidestep in the next section to look at the (development of the) 
awarenesss of the children for the need of visual accessibility of their language 
productionn to their mother. 

6.2.26.2.2 Checking for accessibility 
Wee formulated research question 10 in section 3.2. as follows: "Do the children take 
caree that their mother can see their signs and/or words, and if so, how do they 
ensuree visibility?". 

Method Method 
Inn the first instance the same codes for attentional strategies are used as for the 
utterancess of the deaf mothers (see section 6.1). Besides coding the signed and 
spokenn linguistic utterances of the children, we also coded the movements and 
vocalizations.. As the discussion will focus on the awareness of the children that 
theirr linguistic utterances should be visually accessible to their deaf mother, we 
analyzedd the data on the attentional strategies in an additional way for the children. 
Wee decided to code an utterance of the children with a 'minus' (-) when the mother's 
attentionn was not being clearly checked before the utterance was produced. The 
strategiess for attention were coded in the following way (see also section 6.1): 
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Strategyy A and A* neutral (0) 
Strategyy AB child does not check: minus (-) 
Strategyy B child does not check: minus (-) 
Strategyy C child does not check: minus (-) 
Strategyy D child checks: plus (+) 

Insteadd of dividing the attentional strategies in non-explicit and explicit strategies, 
whichh was done for the attentional behavior of the mothers, we split up the 
strategiess according to whether or not we could see that the child was checking if 
thee mother was paying visual attention. Below we will discuss the rationale behind 
thiss coding system, the attribution of 'plus' or 'minus' to a category. 
Strategiess A and A', where the Signer/Speaker (S) (in this case the child) and 
Addresseee (Ad) (in this case the mother) are looking at each other is coded neutral 
(0).. We cannot be sure that the child is deliberately seeking the mother's eye-gaze 
beforee producing an utterance, or that the child is not checking for visibility. 
Strategyy D, when the child actively tries to engage the attention of the mother is 
attributedd a •plus', since it is clear that the child (has) checked or is seeking the 
mother'ss attention. 
AA 'minus' is attributed to strategy AB (mother looks at child, but child not at 
mother),, to strategy B (mother is not looking at child) and to strategy C. In the case 
off strategy C the children never dislocate a lexical sign, but they do produce Points 
inn the visual field of the mother. If an utterance begins with such a Point, the 
utterancee is coded C. However, the children never monitored whether or not the 
motherr was indeed looking at them or at the Point and thus we decided to label 
strategyy C with a 'minus' as well. 

Results Results 
Wee will first describe whether or not the children check if their vocalizations and 
movementss are visible to their mother and next their linguistic utterances. 

CheckingChecking for visibility of vocalizations and movements in the output 
Alll children except Laura (D) and Alex (H) produce the majority of their 
vocalizationss and movements without checking that their mother is looking at 
them.144 Laura produces a few voc's and MOVs while she and her mother are 
lookingg at each other at ages 1;6, 2;6 and 3;0. Alex also is looking at his mother for 
thee majority of his vocalizations (n=14) at age 2;6. As we discussed in section 6.2, 
thee mothers miss many of the vocalizations and words produced by the children, 
althoughh movements and signs are perceived to a much higher degree. We can thus 
concludee that the vocalizations of the children play hardly any role in the interaction 
betweenn the deaf mothers and the children, contrary to the interaction of hearing 
mother-childd pairs (van der Stelt 1993). Movements (ie. sign-babbles) were 

14 4 seee Tables A6.12a-f in Appendix to Chapter  6, pages 266-267 
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sometimess interpreted by the mothers as signs, but were also ignored on other 
occasions,, even though most of these were visible. 

CheckingChecking for visibility of linguistic utterances in the output 
Wee will discuss the visibility of the linguistic utterances in the output of the deaf and 
hearingg children from the age of 1;6. Figure 6.Villa shows the percentages of 
utterances,, which were coded with attentional strategies 'minus' check at the four 
pointss in time for the deaf children.15 We only present the data from 2;0 onward, 
becausee before this age the children produced less than 10 utterances. 

100% % 

80% % 

60% % 

40% % 

20% % 

FigureFigure 6.Vllla OUTPUT DC: Percentages of linguistic utterances made without a check for visual 
attentionattention by the deaf children 

Inn her use of attentional strategies Carta shows only a slightly increasing awareness 
thatt she must check whether or not her mother is looking at her. Mark shows a 
decreasee in unchecked utterances from age 2;0 onwards. With Laura at age 2;6 we 
seee a decrease in unchecked utterances. However, at age 3;0 there is an increase 
again,, so there is no clear steady progress. The variation between the children is 
quitee large: from 30% (Mark) to 70% (Carta) at age 3;0 of utterances without a 
visuall  check. 
Figuree 6.VIIIb shows the percentages of utterances without a visual check16 by the 
hearingg children. 

15 5 

16 6 
seee also Appendix to Chapter 6, Tables A6.13a-c, pages 268 and Table A6.14, page 269 

seee Appendix to Chapter 6, Tables A6.13d-f, pages 268-269 and Table A6.14, page 269 



OutputOutput and accessibility 95 

100% % 

80% % 

60% % 

40% % 

20% % 

FigureFigure 6.VIIIÖ OUTPUT HC: Percentages of linguistic utterances made without a check for visual 
attentionattention by the hearing children 

Alexx and Jonas do not show consistent behavior and we do not see a decrease in the 
usee of utterances without a visual check, except that at age 2;6 we see an 
improvement.. Sander produces a clearly decreasing number of utterances without a 
visuall  check. The difference between Sander and Jonas/Alex is large at age 3;0: 
40%% versus 80% respectively of unchecked utterances. 
Inn ASL, children from age 2;6 on can be expected to begin to use explicit attentional 
strategiess in sign language interaction situations (Siple, Akamatsu and Loew 1990). 
Thesee findings are confirmed for SLN. We find that strategy D (actively trying to 
attractt mother's attention by waving an arm, or tapping her) is beginning to be used 
byy Laura (D), Mark (D) and Sander (H) from 2;0 on, by Carla (D) from age 2;6 and 
Jonass (H) from 3 ;0 on.17 It was also found that at that age children become aware of 
visuall  attentional requirements in the interaction with a deaf person, in particular 
thee establishing of mutual eye-contact or signing within the other person's visual 
field.field. For instance, Richmond-Welty and Siple (1999) discovered that hearing 
bilinguall  twins distinguished between hearing and deaf addressees and between 
Englishh and ASL by different eye-gaze behavior for the two languages. This 
differentiationn was established between the age of 2;0 and 3;0, which coincides with 
thee age found in this study for 'adequate visual behavior (see section 6.1.4). 

Summarizing,, we have found that Mark (D) and Sander (H) show a clear increase in 
theirr awareness that their linguistic utterances should be visually accessible to their 
mother.. This ability seems to materialize after the age of 2;0. Laura (D) and Carla 

17 7 seee Appendix to Chapter 6, Tables A6.13a-f, pages 268-269 
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(D)) show a slight increase in awareness. Jonas (H) and Alex (H) do not show this 
awarenesss consistently in their use of strategies. The fact that their mothers see as 
muchh as they do of the linguistic utterances can be attributed mainly to the fact that 
theyy are looking at the children most of the time during the sessions. 

6.2.36.2.3 Use of voice by the deaf and hearing children 
Anotherr interesting aspect in the interaction with a deaf person is the use of voice. 
Usee of voice is irrelevant and unnecessary with profoundly deaf people, because 
spokenn and mouthed words are only visually processed. A clue as to the awareness 
off  the hearing children that they are dealing with a deaf person would be the use of 
wordss without voice. It is important to remember that the deaf mothers themselves 
usee voice with the hearing children most of the time (section 6.1.1). This is of course 
aa confusing factor for the hearing children. 
Forr the deaf children we would assume that initially they use no voice when signing 
orr mouthing. However, the increasing use of voice by deaf children as they grow 
olderr could point to a growing awareness that the spoken language is separate from 
thee sign language. 
Inn this section we will inventorize the use of voice by the deaf and hearing children 
overr time (see research question 11 in section 3.2). 

Method Method 
Wee looked at the number and percentages of words that were produced with voice by 
thee deaf and hearing children. For this analysis we included all vocalizations and all 
wordss in the analyzable utterances and in minors ('yes' or 'no' etc.) in NL and SC 
utterances.. The data of the mothers can be found in section 6.1.1. 

SuppressionSuppression of voice by the hearing children 
Inn Table 6.4 we present the data on the words produced by the hearing children with 
voice. . 
Wee see that Jonas (H) almost always uses voice, which is in agreement with his 
otherr behavior related to the awareness of the hearing status of his mother. He does 
nott respond visually when asked for attention or look up spontaneously at his 
mother.. Alex (H) at age 3;0 shows a remarkable increase in the number of mouthed 
words,, which does not coincide with his awareness for visual access, e.g. no 
increasee in spontaneous looks (see Figure 6.VIIIb). However, the suppression of 
voicee at age 3;0 indicates that he is aware that his mother cannot hear. 

TableTable 6,4 OUTPUT HC: Number and (%) of words produced with voice by the hearing children in 
NLNL and SC utterances 

ÖÜTPÜT ; ; 

Hearing g 
Children n 

CMIdren n 

Jonas s 
Alex x 
Sander r 

1;0 0 

255 (100) 
299 (100) 
244 (100) 

1;6 6 

1211 (100) 
366 (100) 
100 (48) 

w w 
129(99) ) 
150(99) ) 

55 (5) 

2;g g 

153(99) ) 
133(99) ) 

99 (7) 

3;0 0 

2833 (98) 
54(41) ) 
566 (37) 
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Sanderr (H) seems the only child to be aware, at quite an early age (1;6), that the use 
off  his voice is not required in the interaction with his deaf mother. This 
interpretationn is supported by the fact that with the hearing researchers he always 
usedd voice. His suppression of voice as an indication of awareness of the hearing 
statuss of his conversational partner is supported by his awareness for visual 
accessibility. . 

UseUse of voice by the deaf children. 
Thee deaf children are expected to decrease the use of voice. We do know that deaf 
childrenn are reported to vocalize a great deal but for sign language production no 
usee of voice is needed. In section 5.1.2 (Table 5.2) we saw that the deaf children 
producedd vocalizations decreasingly as they grow older. We do not know whether or 
nott the deaf children at these ages are aware that words are spoken with voice 
(comparee the use of voice in NL and SC utterances by the mother of Laura and 
Mark:: 15% and by Carta's mother: 95%). A look at their output with voice might 
shedd light on this aspect. We present the data of the deaf children on number and 
percentagess of words with voice, as well as signs co-occurring with vocalizations in 
Tablee 6.5. 

TableTable 6.5 OUTPUT DC: Number and (%) of words produced with voice by the deaf chtdren in NL 
andand SC utterances and signs produced with a vocalization in SLN and SC 

OUTFU1" " Children n i;Cfc c -- 2;ö ö 2;B B 

** corrected1 for 10 minutes 

W W 

Words s 
++ voice 

Signs s 
++ vocs 

Carta a 
Laura a 
Mark k 

Carta a 
Laura a 
Mark k 

100 (100) 
22 (100) 

0 0 
0 0 

79 9 
8 8 

36 6 

15 5 
1 1 
2 2 

(91) ) 
(72) ) 
(95) ) 

(48) ) 
(11) ) 

(8) ) 

1066 (94) 
199 (91) 
99 (47) 

499 (68) 
11 (6) 
5(12) ) 

1011 (94) 
400 (78) 
333 (52) 

311 (57) 
222 (28) 
255 (27) 

422 (61) 
377 (97) 
5(23) ) 

188 (23) 
188 (22) 
8** (11) 

Carlaa (D) and Mark (D) use voice often but decreasingly at age 3;0, while Laura (0) 
showss a varied pattern. Carla vocalizes more often in her SLN utterances than 
Lauraa and Mark, although at 3,0 less so than at the previous ages. At this age her 
productionn of SC utterances also increases, which may indicate that the 
intelligibilit yy of her spoken language production increases. Her mother also uses her 
voicee most of the time, although Carla has only visual access to roughly a third of 
herr mother's spoken or mouthed input. Use of voice may have a relation with the 
typee of language one is using (Ebbinghaus and Hessmann 1996:28; Lucas and Valli 
1992)) (see also Chapter 9). It has been suggested that the use of voice triggers the 
productionn of the grammatical structures of the spoken language. Suppression of 
voicee would trigger the use of grammatical structures of the sign language. 
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Lauraa vocalizes more while signing after the age of 2;6 (kindergarten age) as does 
Mark.. They apparently become aware at this age that mouthed (or spoken) words 
mightt have some function or carry meaning and start imitating the lip-movement(s), 
oftenn with voice. A thorough phonological analysis of the sound productions of deaf 
childrenn is needed to establish the relationship between vocalizations and the 
beginningg of the production of spoken words (see Beers and Baker 1997; Beers in 
press).. Whether or not there is a relation between the use of voice and the structure 
off  the language output (in particular in SLN and SC) will be discussed in Chapter 9. 

6.33 Propositions in two channels 

6.3.16.3.1 Propositions in the input 
Wee have seen in section 5.3.1 that SC utterances form a substantial part of the 
linguisticc input of the mothers, both to the deaf and to the hearing children. In 
sectionn 6.1.1 we have shown that on average 83% of the signs are seen by the deaf 
childrenn and 79% by the hearing children, but that the visibility of the spoken 
componentss varies across children and ages. In a SC utterance there can be 
redundantt information because signs and words overlap, on the other hand it is 
possiblee that both channels carry separate information. To measure the effect of not 
seeingg part of a particular SC utterance, we need to gain more insight in how the 
linguisticc message is distributed over the two channels in the SC mode. More 
specificallyy we want to know whether or not missing the signed or spoken part of an 
utterancee means missing (part of) the semantic content of an utterancee for the child. 
Thiss analysis will also shed some light on the question of the status of SC. As is 
discussedd in section 2.2 a distinction can be made between mouthed information 
whichh is redundant and that which is functional. Not all authors are agreed that this 
iss important, however. 

Method Method 
Sincee it is possible in SC to produce a word and a sign at the same time in a 
differentt channel with either the same or different semantic content, we need to 
knoww which part of a proposition is expressed in which channel. We counted as 
underlyingg propositions all main verbs or predicates, which had overt (or covert) 
subjects.. This definition is taken from Bellugi and Fischer (1972:184). 
Thee analysiss is based mainly on work done by Goldin-Meadow and Morford (1990) 
andd on adaptations of their categories by Iverson, Capirci and Caselli (1994) and 
Heimm and Baker-Mills (1996).18 We coded all the linguistic SC utterances except 
minorss and unintelligible utterances (see section 4.4.2) in the following way: 

Pleasee note that Heim and Baker-Mills used different terminology: supportive for our 
complementary,complementary, and complementary for our supplementary (o.c. p. 248). The terminology used 
heree is taken from Iverson et al. (1994). 
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Code Code 
f-ful l l 

ss - supplementary 

cc - complementary 

Procedures Procedures 
Beloww we will give some examples for the above categories as well as 
possiblee combinations, and discuss these with a view to the necessity of 
havingg visual access to one or both channels for the deaf and hearing persons. 

ff  fully signed POINThorse HORSE 
ff  fully spoken that is ahorse 

(thatt is a horse) 

Forr SC utterances coded 'ff the deaf persons need to see either the signed or 
thee spoken part19 of the utterance to have access to the proposition. The 
hearingg persons need not pay visual attention to the signing, since they have 
accesss to the message through their hearing, if the mother uses voice. 

ss supplementary signed HORSE 
ss supplementary spoken big 

(thee horse is big) 

Forr SC utterances coded 'ss' the deaf and the hearing persons need to see both 
thee signed part of the utterance as well as see (for the deaf persons) or hear 
(hearingg persons) the spoken part. 

ff  fully signed BICYCLE RED OUTSIDE 
cc complementary spoken out 

(thee red bicycle is outside) 
Forr SC utterances coded 'fc' the deaf and hearing persons need to see the 
signedd part of the utterance. Since the spoken part has the same semantic 
contentt as the sign, it is irrelevant whether or not the persons see or hear the 
spokenn part. The need for visual attention is the same as for SLN utterances. 

Definition Definition 
thee whole proposition is fully expressed in both 
channels s 

aa part of the proposition is expressed in one channel. It 
addsadds essential content and does not overlap with that 
partt of the propositional content expressed in the other 
channel l 

aa part of the proposition is expressed in one channel. Its 
thee content overlaps totally with the full propositional 
contentt expressed in the other channel 

19 9 Wee will not discuss here which sounds of the spoken language are visually accessible to deaf children 
duringg the first years of their language development (see e.g. Dodd and Campbell 1987). 
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cc complementary signed HORSE? 
ff  fully spoken where is the horse 

(wheree is the horse?) 

Forr SC utterances coded 'cf the deaf persons need to see the spoken part of 
thee utterance, while the hearing persons need not give visual attention, since 
theyy will have access to the proposition through their hearing. The need for 
visuall  attention is the same as for NL utterances. 

Results Results 
Thee results of the analysis of propositional content for research question 12 are 
presentedd in Figures 6.IXa-f20 We will discuss the findings per category. 

FullFull  in both channels (fj) 
Thiss way of combining signs and words, namely expressing the proposition fully in 
bothh channels, is used decreasingly with most of the children. This decreasing use 
mayy be linked to an increase in complexity (see section 9.1). The median percentage 
off  use is 33%. The chances for access are optimal, since there is much redundancy. 

SupplementarySupplementary in two channels (ss) 
Thee supplementary category, where the full proposition is distributed over the two 
channels,, is used less with the deaf than with the hearing children. With the deaf 
childrenn 0-20% (median is 10%) of the utterances are supplementary, while with the 
hearingg children we see a range of 0-41% (median is 29%). 
Thee combination of the two channels in this way requires good attention skills from 
bothh the deaf and hearing children. The deaf children however have to pay visual 
attentionn to both the mouth and the hands. Also a considerable percentage of words 
aree not visible for the deaf children. If the mothers are aware of this, it is surprising 
thatt the mothers use this category at all with the deaf children. 

FullyFully signed and complementary spoken (fc) 
Fromm Figures 6.IXa-f it is clear that the deaf mothers use this form of SC often with 
thee deaf children (mean 54%) and much less so with the hearing children (mean 
15%).. The deaf mothers seem to assume that the deaf children are more focussed on 
signing. . 

20 0 seee for raw data Appendix to Chapter 6, Tables A6.15a-f, pages 269-270 
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FigureFigure 6.IXa Mother of Carta (D) FigureFigure 6.IXd Mother of Jonas (H) 

60%. . 
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m m 

_ _ 

1:0 0 1;66 2;0 2;6 3;0 0 

FigureFigure 6.IXb Mother of Laura (D) 
100°/ / 

80% % 

60% % 

40% % 

20% % 

0% % 
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1:00 1:6 2;0 2;6 3;0 

FigureFigure 6.IXc Mother of Mark (D) 

1;66 2;0 2;6 3;0 

FiguresFigures 6.IXa-f INPUT: Percentages of 
differentdifferent categories of propositional content 
inin the SC input of the deaf mothers 
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FigureFigure 6.IXe Mother of Alex (H) 

100% % 

1:00 1:6 2:0 2;6 3:0 

FigureFigure 6.IXf Mother of Sander (H) 

100% % 

1;00 1;6 2;0 2;6 3,0 

BSS S DD fc ü Cf 

ffff = fully signed and spoken 
ssss - supplementary signed and spoken 
fcfc = fully signed, complementary spoken 
cfcf = fully spoken, complementary signed 
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ComplementaryComplementary signed and fully spoken (cf) 
Heree we see the opposite from what we found for the 'fc' category: the mothers use 
fullyy spoken utterances complemented by signs fairly often with the hearing 
childrenn (median is 27,5%) but much less so with the deaf children (median is 
4,5%). . 

Byy definition the deaf children need to have visual access to the spoken or mouthed 
wordss only in the 'ss' and 'cf utterances since only here are the words essential. In 
thee 'ff and 'fc' categories the words are redundant. On average Laura and Mark's 
motherr offers them 13% of the SC input in the form of 'ss' and 'cf utterances. Laura 
andd Mark see 58% and 69% respectively of the words in these utterances and about 
89%% of the signs, which means that altogether they miss about 16% of the SC input. 
Inn the SC input of Carla's mother, however, 21% is of the 'ss' and 'cf category. 
Carlaa sees only 36% of the spoken parts of these utterances and 74% of the signs. 
Acrosss time she potentially misses about 40% of the total message in the SC input, 
whichh is quite substantial. 
Forr the hearing children quite different conditions prevail; they have access to most 
off  the spoken words through their hearing and they see on average 79% of the signs. 
Theyy need to pay visual attention to the 'ss' and the 'fc' utterances. The SC input 
consistss on average of 42% of such utterances - and the hearing children miss about 
8%% of the total SC input. A more detailed study on which part of an utterance is 
missedd (beginning, middle or end) and whether or not the missed items are crucial 
forr understanding the message would reveal more precisely the extent to which 
hearingg and deaf children have access to the SC input offered to them. In the 
analysiss of the children's productions we shall see in global terms to what extent this 
missedd input has an effect on their acquisition. 

Ass described earlier (see section 2.2.1) in her description of SLN Schermer calls a 
spokenn component redundant when it does not add anything to the meaning of the 
signn (1990:87). Ebbinghaus and Hessmann (GSL, 1996:42) say, on the other hand, 
thatt the use of a spoken word which confirms the meaning of a sign also serves a 
function,, as yet to be determined. The question arises, whether 'fc' utterances are 
trulyy SC utterances or whether they could be considered SLN utterances (as they 
wouldd be according to Ebbinghaus and Hessmann 1996). Although Schermer did 
nott describe the form 'cf (fully spoken, complementary signed) as such, we assume 
thatt the signed part in 'cf utterances is redundant. Perhaps these 'cf category of SC 
utterancess should be considered Dutch. 
Thee 'ss' category in SC utterances can be compared to what Schermer called 
specifying,, disambiguating or complementing functions of spoken words in SLN 
utterances.. Ebbinghaus and Hessmann (1996) consider the signs and words as 
semantical̂̂  related, and to interact in the creation of meaning (1996:44). For them 
itt is still far from clear how exactly they should be integrated into a standard view of 
signn language. 
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Thiss prepositional analysis does not give us enough evidence to decide on the status 
off  the SC utterances. The fact that 'ss' utterances are produced might suggest a third 
systemm as discussed earlier (section 2.2.1). The analysis of the structural properties 
off  the SC utterances (Chapter 9) will shed more light on this matter. 

6.3.26.3.2 Propositions in the output 
Wee will not present the SC utterances of Laura and Mark in percentages, since the 
numberr of SC utterances produced by them is so small.21 We will discuss their data 
onlyy in comparison to the use of SC utterances by Carta (D) and the hearing 
childrenn (Figures 6.Xa-d). 

Cartaa mainly uses 'ff and 'fc' SC utterances. This means that her mother need not 
seee the words since she has access to the message through the signs, of which she 
seess a high percentage at all times (see section 6.2.1). Carta does produce some 'ss' 
utterancess (10 in total), and proportionally more so than her mother (compare to 
Figuree 6.IXa). At 1;6 and 2;6 Carta's mother misses approximately 55% of the 
wordss produced by Carta, which means that she may have missed the full 
propositionn in these 'ss' utterances. 
Ass said before, Laura and Mark produce only a few SC utterances; Laura only of the 
'fc**  category and Mark one 'ff and three 'fc', which means that their mother had no 
needd to access their words because she could access the utterances through the 
signing. . 
Jonass (H) produces an ever increasing percentage of 'ss' and 'cf SC utterances 
(Figuree 6.Xb). For these utterances it is essential that his mother can perceive the 
wordss - which she did with varying success at the different points in time. But at 
3;0,, when Jonas mainly produced 'ss' and 'cf utterances, she saw less than 60% of 
thee spoken words; this means that she did not have full access to many of Jonas' SC 
utterances. . 
Alexx (Figure 6.Xc) does not sign very much until 2,6 (see also Figure 5.II) and his 
motherr accessed only around 40% of his words. At 3;0 he signs more than before, 
bothh in SLN and in 'ss' (63%) SC utterances. But it is at this very age that his 
motherr sees only 35% of his words. With Alex clearly focussing on spoken 
languagee we can conclude that his mother has limited access to her son's linguistic 
output. . 
Sanderr produces many 'ff, and 'fc' SC utterances up to 2;0 (Figure 6.Xd), after 
whichh age his production of 'ss' and 'cf utterances increases. So until 2;0 there was 
aa focus on signs, and later equally on signs and words. In Figure 5.IIf we saw that 
Sanderr at all ages preferred either SLN or SC and never NL as his first language. 
Onlyy at 3,0 we see an increase of 'cf utterances, co-occurring with a slight increase 
inn NL utterances. His mother had access to more than 60% of his words, so the 
conclusionn is that Sander's mother has reasonable access to his output, somewhat 
betterr than Jonas' and Alex' mother. 

seee Appendix to Chapter  6, Tables A6.16b and A6.16c, page 271 
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FigureFigure 6.Xa Carta (D) FigureFigure 6.Xc Alex (H) 

1;66 2;0 2;6 3;0 

FigureFigure 6.Xb Jonas (H) FigureFigure 6.Xd Sander (H) 

1,66 2;0 2;6 3;0 

Dfcc Dcf 

FiguresFigures 6.Xa-OUTPUT: Percentages of 
differentdifferent categories of propositional content 
inin the SC output of one deaf child and the 
hearinghearing children 

ffff = fully signed and spoken 
ssss = supplementary signed and spoken 
fcfc = fully signed, complementary spoken 
ofof = fully spoken, complementary 
signed signed 
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6.44 Relation between quantity of input and attention-giving development of the 
children n 

Ass we discussed in Chapter 2, Harris (1992) and Kyle et al. (1987) found a smaller 
quantityy of input in their deaf mothers. These findings were not confirmed by our 
dataa (see Chapter 5). These authors suggest that the smaller quantity of input is 
probablyy due to the fact that visual attention is necessary in order to sustain a 
conversationn in a signed language. Since children need to acquire the visual 
attentionn skills (Swisher 1992), we would thus suggest that the number of utterances 
producedd by the deaf mothers might be related to (the development of) the visual 
attention-givingg behavior of the children (research question 13 in section 3.2). 

Method Method 
Wee know that the number of spontaneous looks and the number of linguistic 
utterancess increase over this period. We calculated the relation between number of 
linguisticc utterances of the deaf mothers and the number of spontaneous looks of the 
childrenn as follows. From the five points in time the highest number of linguistic 
utterancess of the mothers was considered to be 100%. The number of utterances 
producedd at the other four points in time, were then divided by the highest number 
off  utterances. The same procedure was followed for the number of spontaneous 
lookss of the children; the highest number of looks is 100%, and the number of 
spontaneouss looks produced at the other points in time are divided by the highest 
number.. This technique should indicate if and how the changes are related to one 
another. . 

Results Results 
Inn Figure 6.XIa-f we present the percentages for the six mother-child dyads. 
Theree are no clear patterns here. The mother of Laura (D) and Mark (D) appears to 
reactt to the increase in spontaneous looks of the children, since the increase in 
numberr of linguistic utterances comes later. Carta's (D) mother increases steadily. 
Thee mothers of the hearing children increase the number of utterances ahead of the 
increasee in spontaneous looks. The children's visual behavior seems to have no 
influencee here. 
Wee have no evidence to support Kyle et al.'s views. Furthermore we did not find 
thatt the mothers produced clearly less input. 
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FigureFigure 6.Xla Mother and Carta (D) 
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FigureFigure 6.Xlb Mother and Laura (D) 
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FigureFigure 6.Xlc Mother and Mark (D) 
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FiguresFigures 6.Xia-f Relation (%) between the 
numbernumber of spontaneous looks of the children 
andand the number of linguistic utterances of 
thethe deaf mothers 

FigureFigure 6.Xld Mother and Jonas (H) 
100%T T 

1;00 1;6 2:0 2,6 3;0 

-*—mother r 

FigureFigure 6.Xle Mother and Alex (H) 
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FigureFigure 6.XI f Mother and Sander (H) 
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6.55 Summary 

Accessibilityy of language is an important issue in the context of deaf families. 
Signing,, which has to be visually accessible, is seen by the children, both the deaf 
andd the hearing, around 80% of the time from the first year on. There is little 
changee over time, this is parallel to findings in England. The spoken input is 
availablee to the hearing children aurally since the mothers usually use voice, as 
opposedd to mouthing. The deaf children need visual access to the spoken input, 
whetherr as Dutch or part of SC. Their access clearly increases to around 80% at 3 
yearss for Laura and Mark. Carla also improves but still misses a considerable 
amountt (40%) of the input. 
Thee high rate of visibility for signing is partly a result of the mothers' continual 
visuall  monitoring of the children. They ensure that the children see signing by 
waitingg for the child to look up and do so increasingly over time. They also produce 
thee signs in the child's field of vision. They do sometimes explicitly attract the 
child'ss attention but this gets less as the children get older. 
Inn general the children look up at their mother spontaneously more often in time 
andd the mothers produce more utterances while the child is still looking. The 
motherss see the children's signing more than 80% of the time at all ages and there is 
noo change. The spoken part is seen increasingly more by the mothers of Laura (D), 
Markk (D) and Sander (H), but this is more variable with Carla (D). No development 
cann be seen with Jonas' and Alex' (H) mothers. 
Somee of the children learn to check visually before signing but their development is 
variable.. The awareness of the link between looking and signing has led to 
spontaneouss looking for communication of others but not for own production. 
Inn SC the semantic content of an utterance can be missed if accessibility is not 
optimall  and the content is in one mode and not the other. The mothers initially 
expresss the full content in both signs and words, but this changes with all children, 
probablyy as a result of a decline in the number of one constituent utterances. With 
thee deaf children an increase can be seen in utterances which are fully signed, with 
somee overlapping words. With the hearing children utterances which are partly 
signed,, partly spoken (ss) increase. Only Carla of the deaf children produces enough 
SCC to analyze. All children show a decrease in fully spoken and signed utterances. 
Carlaa uses fully signed and partly spoken increasingly, the hearing children increase 
inn partly signed and spoken (ss), and two of them in fully spoken, with some 
overlappingg signs (cf). 

Thee mothers' constant visual monitoring and waiting for visual attention behavior 
resultss in their language being seen but also promotes the growth of visual 
monitoringg in the children. They are still learning to monitor visual attention for 
theirr own communication. However, in the input the model does not have a great 
affectt by 3 years. The mothers mainly use voice in spoken utterances but the hearing 
childrenn increasingly suppress voice. This reflects the influence of their awareness 
off  the mother's deafness, not the input. 
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Inn the SC input the mothers increasingly produce a large amount of utterances that 
aree fully signed and spoken; the children in these SC output also do so, but this 
decreasess with time. This is more a reflection of the growing complexity of the input 
andd output, than a direct influence from the input. 
Carta'ss mother starts to produce more fully signed, partly spoken utterances and so 
doess Carla. The mother of the hearing children start to produce more partly signed, 
partlyy spoken utterances and so do the children. The input seems to be influencing 
thee output. 

Theree are some striking differences between the deaf and hearing children that 
emergee from these analyses. Compared to the hearing children the deaf children 
increasee more clearly in their amount of spontaneously looking; they react more 
adequatelyy when the mothers begin to sign by looking at her. Two of the deaf 
childrenn see more of the spoken input; Carla with the hearing children are more 
variable.. The deaf children appear to be learning more quickly to make language 
accessible,, which in view of their dependence on it is not surprising. Sander is in 
somee respects an exception amongst the hearing children, since his behavior is often 
moree comparable to the deaf children. The Simultaneous Communication in the 
inputt and output clearly begins to change in character with the deaf and hearing 
children.. The emphasis with the deaf children is on signing, so the category of 
utterancess fully signed, partly spoken becomes more important. With the hearing 
childrenn the category partly spoken, partly signed (ss) increases for all children, and 
fullyy spoken, partly signed for two. 
Inn these categories the spoken part is essential for the full proposition to come 
acrosss - the mothers shift therefore in the direction of Dutch. The children reflect 
thiss input and the children's output becomes differentiated in the same way. 
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Inn this chapter we will start to look in more detail at the linguistic structure of input 
andd output. We will look at the use of deictic and representational symbols in 
sectionn 7.1, and at the use of nouns versus verbs in section 7.2. In section 7.3 we 
discusss the variability in the signed and spoken lexicons, and section 7.4 focuses on 
thee occurrence of lexical equivalents. Section 7.5 summarizes the results from this 
chapter. . 

7.11 Deictic and representational symbols 

7.2,17.2,1 Deictic and representational symbols in the input 
Thee aim of the first analysis is to establish whether or not the children are offered 
combinationss of representational symbols both in SLN and in Dutch. Only these 
utterancess provide syntactic information about the languages used (see section 
2.3.1).. From the results on the different use of language (section 5.3.1) we now 
knoww that the mothers offer many simultaneous utterances (SC) alongside SLN and 
Dutch.. We also now know that some of these utterances are supplementary in 
semanticc content (see 6.3.1). The status of combinations of representational signs 
andd representational words with different semantic content is, however, unclear. 
Heree we will investigate how deictic and representational symbols are used and 
combinedd in SLN, NL and SC input (see section 3.3, question 14A). 

Method Method 
Wee distinguish the following two categories, based on categories used by Goldin-
Meadoww and Mylander (1990) and adaptations of these by Iverson et al (1994) and 
byy Heim (1994): 

deicticdeictic signs and words that derive their meaning 
completelyy from the situational context in which 
theyy are used (i.e., personal, possessive and 
demonstrativee pronouns and demonstrative 
adjectivess and locative expressions) 

representationalrepresentational signs or words that represent specific referents; their 
basicc semantic content does not change appreciably 
withh the context (i.e., nouns, verbs, adjectives, 
adverbs,, closed-class words) 
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Wee selected all analyzable utterances plus Points alone for this analysis1 (see 
alsoo Chapter 4, Figure 4.II). 

Procedures Procedures 
Pointss to parts of the body are not considered to be deictic (following Ahlgren 
1990:170)) and are coded as representational, except when the point to a body 
partt is the reply to the question "Where is your ...?" (e.g. nose). In this case 
thee answer "POINTnose" is interpreted as meaning here and the Point is 
countedd as a deictic. The word zo 'so' when occurring alone is considered to 
bee deictic when the mother is demonstrating the child how to perform an 
action.. For instance, how to put a Duplo-doll into the seat of a Duplo-car, and 
simultaneouslyy saying zo meaning 'this is the way to do it' (following Heim 
1994).. YES and NO (head nods and headshakes) are considered to be 
representationall  symbols.2 Deictic words will be discussed if and when they 
occur. . 
Deicticc signs are abbreviated to DS, deictic words to DW, representational 
signss to RS and representational words to RW, representational symbols in 
generall  as R. Per session we categorized the linguistic utterances of the 
mothers,, excluding minors and unintelligible utterances as follows in three 
mainn categories: 
•• Deictic Signs (DS) (i.e. Points alone), Deictic Words (DW), and Deictic 
Sign(s)) with one Representational symbol (D/R) 
Ann utterance consists of one (or more) Point(s), which can refer to a person, 
ann object or a location; or it consists of a deictic word (1). Also utterances 
consistingg of one (or more) Point(s) or one or more deictic word(s) with one 

Representationall symbol (signed or spoken) (2). 

(1)) POINTtobookcase (there) 

or r 

thatt (that [one]) 
(2)) POINTpicture RABBIT (this is a rabbit) 

or r 

RABBITT (this rabbit) 
this s 

seee Appendix to Chapter  7, Tables A7.1, page 272 and for  the children A7.6, page 273 
Inn SLN, as well as in other  sign languages (see Coerts 1992), head nods and head shakes can 
functionn as bound morphemes, and as such should perhaps not be always considered as separate 
representationall  symbols. However, we decided to follow Iverson et al.'s definition (1994), which 
includedd head nods and head shakes as representational symbols, for  reasons of comparison. 
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•• Representational symbol (R) 
Ann utterance consists of one representational sign (3), or one representational 
wordd (4), or one representational sign combined with one representational 
wordd with the same semantic content (5). 

(3)) RABBIT (a rabbit) 

(4)) good (well done) 

(5)) CLEVER (clever you!) 
clever r 

•• Combinations of representational symbols 
Ann utterance consists of a combination of at least two representational signs 
(6)) or two representational words (7), with or without additional deictic 
symbols.. If an utterance consists of a combination of two signs, and one word 
iss uttered simultaneously (or vice versa) only the two-symbol combination is 
considered.. Sometimes two (or more) representational signs occur 
simultaneouslyy with a two (or more) word combination in one utterance (8) 
(withh the same semantic content). In that case both combinations are counted. 

(6)) POINTtrain TRAIN LONG (that train is long) RS+RS 

(7)) doll sleep (the doll is sleeping) RW+RW 

(8)) BOOK TAKE POINTbook (take that book) RS/RW 
bookk take 

Inn this analysis we did not consider separately utterances such as described in 
examplee (9). These were already counted in Chapter 6 as supplementary 
utterancess (ss). The signed and spoken parts were analyzed separately here 
andd in the case of (9) would fall both under R. 

(9)) HUG ([he is so] sweet [you must] hug [him]) 
sweet t 

Results Results 
Inn all the linguistic input we looked for combinations of representational signs 
(RS+RS)) as evidence for SLN syntax in the input and for combinations of 
representationall words (RW+RW) as evidence for Dutch syntax. Category RS+RW 
consistss of combinations of signs plus combinations of words in SC utterances, and 
iss interpreted as syntactic SLN and syntactic Dutch in combination in a SC context. 
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MotherMother of Carla Mother of Laura Mother of Mark 

 D/R BR IRS+RS 1RW+RW D RS+RW 

D/RD/R = deictic symbol, alone or combined with one representational symbol 
RR = one representational symbol 
RS+RSRS+RS = combination oft 2 representational signs 
RW+RWRW+RW = combination of S 2 representational words 
RS+RW=RS+RW= combination of>1 representational sign(s) and'2 1 representational word(s) 

FiguresFigures 7.1a and 7.1b INPUT DC and HC: Combinations of deictic and 
representationalrepresentational symbols of the mothers with the hearing children 
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Figuress 7.1a and l.Vcr show the categories as described above, offered by the deaf 
motherss at the different points in time to the deaf and to the hearing children 
respectively.. We shall discuss the results per category. 

Thee deaf mothers proportionally use category D/R significantly4 more often with the 
deaff  children than with the hearing children except at age 3;0. Lock, Young, Service 
andd Chander (1990:49) found that hearing mothers' use of pointing gestures with 
hearingg children increases (compared to previous months) around 7 months, 10 
monthss and 13 months. After this there is a steady decrease until 24 months as 
pointingg gestures are steadily replaced by spoken words. This seems also to be the 
casee with the mothers of the hearing children (less so with Alex), but not with the 
deaff  children. This difference may be due to the functions of pointing gestures in 
signn languages, where they can be personal, possessive and demonstrative pronouns. 
Thiss function is structurally different from the complementary function they perform 
inn spoken language. The fact that there is more use of deictic signs with the deaf 
childrenn suggests that from the start the mothers are incorporating deictic gestures 
inn a different way into their linguistic input compared to their use with the hearing 
children.. We will discuss the use of deictic signs further in section 9.7. 
Thiss category also includes utterances consisting of a deictic word with or without a 
representationall  symbol. We found that the deaf mothers use deictic words only with 
thee hearing children5, and then only rarely. We will come back to this in Chapter 9, 
wheree we will discuss the use of different word-types by the mothers. 

Categoryy R utterances (one representational sign or word) are used at all ages with 
alll  children. They occur in the input to Jonas (H) and Sander (H) less often 
comparedd to the input of the other mothers. The mothers of Carla (D) and Laura (D) 
seemm to use this category less over time. 

Thee combinations of representational signs (RS+RS) or words (RW+RW) reflect the 
degreee of SLN and NL syntax in the input according to the definitions of Caselli and 
Volterraa (1990). The RS/RW category (multiple signs and multiple words 
combined)) is present in the input to all children at all ages. It can be seen that the 
totall  number of combinations is greater with the hearing children than with the deaf 
children.. This is probably related to a greater use of deictic signs plus 
representationall  signs as a linguistic form with the deaf children. For most children 
thee proportion of combinations in the input increases over time. Mark (D) and 
Jonass (H) are the exceptions. 

seee Appendix to Chapter  7, Tables A7.2, page 272 and Table A7.4, page 273 for  the raw data and 
percentages s 

seee Appendix to Chapter  7, A.7.5 for  Chi-square values per  age, page 273 

seee Appendix to Chapter  7, Table A7.2 for  information on deictic words in the input, page 272 
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Inn Figure 7.1a we see that the deaf mothers offer the deaf children mainly sign and 
signn combinations, or sign and word combinations but only small percentages of 
wordd and word combinations (range is 0-13%). Most of the Dutch syntax in the 
inputt on the basis of which the children might start producing combinations in 
Dutchh themselves is thus offered in a SC context. In section 5.1 we saw that the deaf 
childrenn receive littl e Dutch only as a separate language; here we see that they do 
havee evidence for Dutch syntax from the SC input. 
Thee hearing children are offered mainly word and word combinations, and sign and 
wordd combinations. Most of the sign combinations are thus offered to the children in 
aa SC context. We do not know at this point whether evidence in SC enables the 
hearingg children to acquire SLN or the deaf children to acquire NL. 

Summarizingg the section above we can say that the input of the mothers clearly 
meetss the requirements for input formulated by Caselli and Volterra (1990), namely 
thatt a truly linguistic system must be offered to children for them to be able to 
acquiree a language. SLN input to the deaf children and NL input to the hearing 
childrenn is present in the form of combinations, and should enable the children to 
acquiree these languages. However, syntactic NL input to the deaf children and 
syntacticc SLN input to the hearing children is mostly offered in a SC context. These 
RS+RWW combinations form on average 19% of the total input to the deaf children, 
andd 25% to the hearing children. We will need to study the syntactic structure of 
thesee combinations in order to establish whether they follow SLN or NL 
grammaticall  rules or not (Chapter 9). A further question is whether they can serve 
ass input for grammatical structure and for what system. 

7.1.27.1.2 The children: fromprelinguistic to linguistic symbols 
Inn section 5.3.2 we described how the prelinguistic utterances of the children, i.e. 
movementss and vocalizations, decrease or disappear, as the children grow older. 
Movementss were produced mainly by Carla (D) and Sander (H) at age 1;6. All 
childrenn showed a decrease in vocalizations, although Carla (D) and Alex (H) 
producedd more vocalizations for a longer period than the other children did. We 
suggestedd this might be related to a possibly later development of representational 
words.. In this section we will look in more detail at the first occurrence of 
representationall  signs and words in the output of the deaf and hearing children and 
discusss the relation between the production of movements and vocalizations and the 
developmentt of the signed and spoken lexicons. 
Thee data on first representational signs and words presented in Table 7.1 come 
fromm diary entries made by the mother of Laura (D) and Mark (D), and for Jonas 
(H)) and Alex (H) from a previous study (Blankenstijn and van den Bogaerde 1989). 
Sander'ss (H) data are collected by means of a rapid-scanning session of the 
availablee videotapes. We found representational signs and words in the 1;6 session 
off  Carla (D); however, since we have no information of her output before this age, 
wee do not know whether these are the first occurrences or not. 
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TableTable 7.1 OUTPUT DC+HC: First representational 
symbolssymbols of the children 

O i p P O tt ChJdren first representaöonaT 
signn at age: 

Deaf f 
Childre n n 

Hearing g 
Childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

(<1;6)* * 
0;10 0 
0;10 0 

1;2 2 
1;0 0 
1;0 0 

firs tt  represertööoha t 
wordatage : : 

Deaf f 
Childre n n 

Hearing g 
Childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Laura a 

(<W W 
1;6 6 
1;6 6 

1;0 0 
0;11 1 
1;0 0 

** ive have no information of Carta before this age 

Lauraa (D) produces a few MOV's at ages 1;0 and 1,6, and her first representational 
signn is reported by her mother to have already occurred at 0;10. Mark's first sign is 
reportedd to have occurred at the same age, but contrary to his sister he does not 
producee any MOV's during the filming sessions. Jonas (H) produces one movement 
att 1;6 and 2;0, and his first sign occurs around age 1;2. Alex (H), who made no 
MOV's,, produces his first sign at age 1;0, but his production of representational 
signss shows a different development from that of the other two hearing children (see 
alsoo later sections). The fact that he produces no movements may be related to the 
factt that his sign production does not really start to develop within the period of this 
study.. Sander produces some movements at ages 1;0 and 1;6, and his first sign 
occurss at the age of 1,0. 
Wee see thus that after the first signs appear in the output of the children, movements 
tendd to disappear a few months later. 

Vocalizationss are produced often by Laura (D) att age 2;0 and by Mark (D) at age 1 ;6 
afterr which ages vocalizations decrease in their output. Both children produce their 
firstfirst words around 1;6. Although we cannot make an evaluation of the early 
languagee production of Carla, we know that from age 1;6 up to age 2;6 she produces 
significantlyy more vocalizations than Laura and Mark. In section 5.3.2 we saw that 
Carlaa produces more SC utterances than the other two deaf children. We will see 
whetherr there is a relationship for the deaf children between the number of 
vocalizationss and the later production of representational words (see section 7.3). 
Jonass (H) and Sander's (H) vocalizations decrease after 1;0, around which age their 
firstfirst words appear. For Alex, who produces his first word around 11 months, the 
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numberr of vocalizations also decrease but they continue to occur more frequently in 
hiss output than in the output of Jonas and Sander. We will see later whether or not 
thiss has an influence on his development of spoken language. 

Inn sum we find that as the children start producing representational signs and words 
thee production of movements and vocalizations decreases. The function of 
vocalizationss may be different for the deaf than for the hearing children. With the 
hearingg children vocalizations are decreasingty produced as they are replaced by 
words.. With the deaf children it may be the case that they produce more 
vocalizationss over a longer period of time. Firstly because according to our 
definitionss the sounds they produce are not easily identifiable as 'words' yet, and 
secondly,, because they need more practice than hearing children in order to produce 
recognizablee words. It may be that the more they vocalize, the more practice they 
gett and the more words they will eventually produce. In Chapter 9 we will return to 
thesee questions. 

7.1.37.1.3 Deictic and representational symbols in the output 
Pointingg gestures (deictic signs) can be expected in young children from 
approximatelyy 10 months (see for instance Bates, Camaioni and Volterra 1975; 
Zinoberr and Marüew 1985; Volterra and Erting 1990). Deictic words appear at 
differentt ages in Dutch (Bol and Kuiken 1998:44); for a further discussion of deictic 
wordss we refer to Chapter 9. 
Thee first representational signs and words are reported to occur around the first 
birthdayy (Bonvillian and Folven 1993, Clark 1993, Volterra and Iverson 1995). 
Casellii  and Volterra (1990) say that before children combine two representational 
symbols,, they combine a pointing gesture with a representational symbol (either 
signedd or spoken) (see also Chapter 2). Whether or not children combine two 
representationall  signs and/or two representational words, which is considered to be 
thee beginning of syntax is dependent on the input. Only on the basis of a full 
languagee model can children acquire that language. This means that, when children 
aree offered a sign language, the expected development is as follows: 

1)) DS < RS < DS+RS <RS+RS 

DSS = deictic sign 
RSS = representational sign 

Thiss representation does not imply that whenever a new element or combination is 
acquired,, the element(s) or combination(s) already acquired cannot co-occur with 
thee new ones; in fact, these do not disappear in the language production. 
Iff  children are offered a spoken language, the expected sequence of development is: 

2)) RW 
DS+RWW < RW+RW 

RWW = representational word 
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Iff  children are offered both a sign language and a spoken language (separately or 
simultaneously)) the children will produce the combinations described in 1) and 2) 
butt also combinations in the two different modes (Prinz and Prinz 1979, 1981; 
Griffithh 1985,1990): 

RS,RW W 
3)) DS/RS t < -\ 

DS/RW W 

RS+RS S 
RW+RW W 
RS+RW W 

Thee RS+RW combinations remain intriguing, since we do not know to which 
linguisticc system they belong. They may be evidence for SLN for Dutch or for a 
separatee system. Based on the input that we described in Chapter 5 we predict that 
thee children in our study will produce deictic and representational symbols in the 
sequencee described in 3) (see question 14B in section 3.3.) 

Results Results 
Figuress 7.IIa and 7.lib6 show the percentages for the different categories in the 
analyzablee utterances (plus category 'points alone', see Figure 4.II), of the deaf and 
hearingg children respectively over the five points in time. At age 1;0 we have no 
dataa from Carta (D) and Mark (D) does not produce analyzable utterances at this 
age. . 

Ass can be seen in Figures 7.IIa the deaf children produce a large proportion of 
deicticc signs at all points in time (range 38-79%) - even at age 3;0 deictic signs 
(withh or without a representational symbol) occur in 40% of the output. The hearing 
childrenn (see Figures 7.Hb) produce category D/R far less frequently, even though 
deicticc words are included in this category. These are produced by the hearing 
childrenn onry ,̂ mostly from age 1;6 on by Jonas and Alex. Sander produces one 
deicticc word at age 1;0. Contrary to deictic signs, the linguistic status of deictic 
wordss is known. We will come back to this aspect in Chapter 9. 

66 see Appendix to Chapter  7, Tables A7.7-A7.12, pages 274-275 
77 see Appendix to Chapter  7, Table A7.7, page 274 
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Carta Carta Laura Laura Mark Mark 

100% % 

80% % 

60% % 

40% % 

20% % 

0% % 

1;00 1;6 2;0 2;6 3;0 1;0 1;6 2;0 2;6 3;0 1;0 1;6 2;0 2;6 3;0 

100% % 

Jonas Jonas Alex Alex Sander Sander 

1;00 1;6 2;0 2;6 3;0 1;0 1;6 2;0 2;6 3;0 1;0 1;6 2;0 2;6 3;0 

ID/R R IRS+RS S IRW+RW W 

D/RD/R = deictic symbol, alone or combined with one representational symbol 
RR = one representational symbol 
RS+RSRS+RS = combination ofz.2 representational signs 
RW+RWRW+RW = combination oft 2 representational words 
RS+RW=RS+RW= combination of 2 1 representational sign(s) andt 1 representational word(s) 

FiguresFigures 7.11a and 7.11b OUTPUT DC and HC: Combinations of deictic and representational 
symbolssymbols of the deaf and hearing children 
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Singlee representational symbols are produced at all ages too by all children, but their 
numberr deceases. 
RS+RSS combinations (i.e. SLN syntax) are produced by Laura (D) and Mark (D) 
fromfrom age 1;6 and by Carla (D) from age 2;0. Their input contained many RS+RS 
combinationss (either in SLN or in SC), which enables the children to produce SLN 
combinations.. Jonas (H) and Sander (H) produce sign combinations from age 2;0 
on.. Even though their input did not contain much SLN (i.e. signs only) (section 
5.3.1),, apparently the many multiple sign and multiple word combinations 
(RS+RW)) in SC provide much information about RS+RS combinations. These 
occurredd in the input to Jonas in the range of 11-54%, and to Sander between 9-
53%.. Alex*  (H) input of RS+RS combinations almost only occurred in a SC context, 
butt overall was less (range 7-21%) compared to the input to Jonas and Sander. 
Perhapss this explains why Alex is only starting to produce RS+RS combinations at 
agee 3;0. 
Nonee of the children produce multiple sign and multiple word combinations at these 
ages. . 

Thee deaf children produce no RW+RW combinations at all, that is no Dutch syntax. 
Soo even though RW+RW combinations were present, mainly in the SC input offered 
too the deaf children (see section 7.1.1), the deaf children produce no Dutch syntax 
themselves. . 
Alll  hearing children from age 1;6 (Jonas) or age 2,0 (Sander and Alex) produce 
RW+RWW combinations. However, they do not produce multiple word combinations 
simultaneouslyy with sign combinations, which were present substantially in their 
input. . 
Whenn we compare the output of the deaf children to that of the hearing children we 
seee that the deaf children in general use more points proportionally (either alone or 
inn combination with one representational symbol) than the hearing children. This 
wass also the case in the input (see section 7.1.1). The hearing children combine 
representationall  symbols from the same age on as the deaf children (between 1;6 
andd 2;0) but they produce a greater proportion. This reflects their input also. 

Summarizingg the results we can say that in our recordings the children produce 
representationall  single sign or word utterances before or at the same time that they 
startt using deictic signs. We have no evidence whether deictic signs were produced 
beforee representational signs since the first representational signs were already 
producedd before the first recording. We cannot support or disprove Caselli and 
Volterraa (1990). They claim that children produce deictic signs before 
representationall  signs. They also claim that D/R combinations occur before R+R 
combinations.. All children in this study with the exception of Laura (D) did produce 
D/RR combinations before combined R+R symbols. 
Thee deaf children combine representational signs and are thus beginning to produce 
SLNN syntax. They produce no Dutch syntax. This is not consistent with the input 
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theyy receive. Apparently the spoken or mouthed words in SC utterances (input) 
cannott serve as uptake for them probably due to access difficulties. 
Thee three hearing children produce NL syntax, and Jonas and Sander also combine 
representationall  signs, i.e. use syntactic SLN. Alex, however, produces mainly 
Dutchh combinations, and only at 3;0 begins to combine representational signs. This 
meanss that of the six children, only Jonas and Sander show bilingual syntactic skills 
inn their language production. 

7.22 Verbs and nouns 

7.2.17.2.1 Nouns versus verbs in the input 
Thee development of the use of the verbal system of a given language conveys 
importantt information on the language acquisition process of a child. In preparation 
forr this discussion in Chapter 9 we will discuss the input and output of verbs versus 
nouns s 

Ass discussed before, verbs are crucial for acquiring the core syntax. But we have 
alsoo seen that languages differ in their noun bias and that this language specific bias 
iss reflected in the preponderance of nouns in the early production of children 
(sectionn 1.3.2). We are therefore interested to know how often nouns are used 
relativee to verbs in the signed and spoken input of the mothers and the output of the 
childrenn (see research question 15, section 3.3). 

Method Method 
Wee counted all nouns and verbs (copulas, auxiliaries and main verbs) in the signed 
andd spoken analyzable utterances of the deaf mothers. We established the ratio as 
follows:: the total number of noun tokens is divided by the total number of noun plus 
verbb tokens (N/(N+V)) (see also Tardif et al. 1996). For BSL nouns and verbs are 
discussedd by Sutton-Spence and Woll (1999:108-110) and for ASL the noun-verb 
distinctionn has been described by Supalla and Newport (1978), The latter found the 
following. . 

Inn ASL, the distinction between nouns and verbs and much of the inflectional 
apparatuss of the language appears in the nature of movement of the sign. 
(Supallaa and Newport 1978:93) 

Thee difference between nominal forms and verbal forms in SLN has not been 
studiedd yet in detail. Therefore it is sometimes difficult to make the distinction (see 
sectionn 4.4.3 and Koenen, Bloem and Janssen 1993). Signs were categorized as 
verbss also on the basis of semantic and contextual information. We looked at all 
nounss and verbs produced in SLN and in NL, as well as at the signed and spoken 
nounss and verbs in SC utterances at the session where the children were aged 2,0. 
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Wee chose this age to make a comparison possible with data presented in other 
researchh in several languages (see also section 1.3.2). 

Results Results 
Inn Table 7.2 we present the ratios for signed and spoken noun tokens versus verb 
tokenss in the input of the mothers at age 2;0 of the children.** 

TableTable 7.2 INPUT DC+HC: Noun Ratio (tokens) in SLA/, NL and SC input of the deaf mothers at 
ageage 2\Q of the children (N/(N+V) ) 

™ _ r ï ï ^ p - g g ^^ Nt, sighed m spoken SC 

Deaff Mother of Carla (0) - 79 75 
Childrenn Mother of Laura .05 (0) .42 .38 

Motherr of Mark .08 - .34 .39 

Hearingg Mother of Jonas (1) .60 .51 .53 
Childrenn Mother of Alex (.67) .27 .59 .54 

Motherr of Sander £^3} .50 .81 .61 
(-)(-) no utterances in this language mode 
00 these are based on very small numbers 

Inn the SLN input to the deaf children at age 2;0 the noun ratio is very low. Carta's 
motherr produces 4 verbs and no nouns. The mother of Laura and Mark also offers 
moree verbs than nouns (20 and 11 respectively). The noun ratios shown in Table 7.2 
inn the SLN input to the hearing children is slightly misleading, because Jonas' 
motherr only produces one noun and no verb, Alex' mother 2 nouns and 1 verb, and 
thee mother of Sander 1 noun and 2 verbs. On the basis of these figures we cannot 
draww any conclusions and we will not further discuss this input. 
Inn the NL input to the deaf children 3 verbs are produced by the mother of Carla, 
andd no nouns are presented at all to any of them. We will not further discuss the NL 
inputt to the deaf children. In the NL input to Jonas (H) and Sander (H) we see a 
nounn ratio which is comparable to the noun ratio found in the Gilli s and Verlinden 
studyy (1988:30, see also section 1.3.2), which was .66. We see a much lower noun 
ratioo in NL with Alex (also compared to the spoken noun ratio in SC), which is 
comparablee to noun ratios found by Tardif et al. (1996) for English and Mandarin. 
Thee signed and spoken noun ratios in the SC input to the deaf children show a 
differencee between Carta's mother and the mother of Laura and Mark. The noun 
ratioss are much higher in the SC input to Carla. This might be related to the fact her 
motherr uses labeling utterances more and for a longer period (Chapter 8). However, 
forr all three mothers the noun ratios of the signed parts of SC are comparable to the 
nounn ratios in the spoken parts of SC. The SC input to Sander (H) has a high signed 
nounn ratio, and this is clearly higher than the signed noun ratios offered to Jonas 

8 8 seee Table A7.13 in Appendix to Chapter  7 for  full details, page 275 
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(H)) and Alex (H). The spoken noun ratios are similar in the input to the hearing 
children,, and are also comparable to the noun ratio found in Dutch input by Gillis 
andd Verlinden (1988). When we compare the noun ratios in the SC input to the deaf 
childrenn with that to the hearing children we see that Carta's (D) and Sander's (H) 
motherss have a higher signed noun ratio than the mothers of Jonas (H) and Alex (H) 
andd a much higher ratio than the mother of Laura (D) and Mark (D). 

Withh Laura (D) and Mark (D) verbs seem to occur more often than with the other 
children.. There is no clear preponderance for nouns with Jonas (H) and Alex (H), 
althoughh the mothers offer more nouns than English, Italian and Mandarin 
speakingg mothers do. The input to Carta (D) and Sander (H) contains more nouns 
(bothh signed and spoken) than verbs. If input is a decisive factor in creating a noun 
biass in the early vocabularies of the children, we would expect Carta (D) and Sander 
(H)) to produce a high noun ratio, Laura (D) and Mark (D) a low noun ratio, and in 
Jonass (H) and Alex (H) no clear preference either for nouns or for verbs. We will 
discusss this further in the next section. 

7.2.27.2.2 Nouns versus verbs in the output 
Thee same method was followed as for the input. We present in Table 7.3 the noun 
ratioss of the children in our study at age 2;0. Before discussing the results we want 
too point out that the noun ratios of the children are sometimes based on a very small 
numberr of utterances, and must be interpreted with care.9 

Carta'ss (D) produces verbs in SLN only, but still her signed noun ratio is high. Her 
mother'ss SLN input also contained more verbs than nouns (see Table 7.2). Laura (D) 
producess slightly more verbs (n=4) than nouns (n=2) in SLN, Mark (D) only three 
verbss and no nouns. This is similar to their input (more verbs than nouns in SLN). 
Fromm the ratios for Dutch and SC we can see that Carta (D) uses only spoken nouns. 
Lauraa (D) and Mark (D) do not produce any spoken nouns or verbs yet in NL or in 
SC. . 

TableTable 7.3 OUTPUT DC and HC: Noun Ratio (tokens) in SLN, NL and SC in the 
outputoutput of the deaf and hearing children at age 2,0 

OUTPUTT Children SLN M. signed spoken 
SGG SC 

Deaf f 
Children n 

Hearing g 
Children n 

(-)(-) means no 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

utterancesutterances in 

.89 9 

.33 3 
0 0 

.40 0 
--

.82 2 
thisthis language mode 

1 1 
--
--

.60 0 

.81 1 

.90 0 

1 1 
--
--

.29 9 
1 1 

.89 9 

1 1 
. . 
--

.68 8 

.71 1 

.78 8 

seee Appendix to Chapter 7, Table A7.14 for details, page 275 
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Jonass (H) signed noun ratio is much lower in SC than in SLN, and both are lower 
thann the spoken noun ratios. Compared to his mother his signed noun ratio is lower, 
i.e.. proportionally he uses more signed verbs than she does. His spoken noun ratio is 
similarr in NL and SC, and resembles that of his mother's. Alex (H) produces no 
SLNN at all and only nouns in the signed parts of SC. He has a high noun ratio both 
inn NL and in the spoken parts of SC. His output does not resemble the input of his 
mother.. Sander (H) has a high noun ratio in all language modes, and his signed 
nounn ratio in SC is the only ratio that resembles his mother's. In general the hearing 
childrenn show a much higher spoken noun ratio than their mothers, except Jonas for 
signss both in SLN and SC. The noun ratios for NL and spoken parts of SC of Alex 
andd Sander axe the same or higher than the one found for Maarten (.80) in the Gillis 
andd Verlinden study (1988). 

Wee can conclude that we have found some evidence for a direct influence from the 
inputt of the mothers on the production of nouns by the children, but then on an 
individuall  basis. Carla (D) and Sander (H) met our expectations for a high noun 
ratio,, and Laura (D) and Mark (D) for a low ratio. Jonas (H) and Alex (H) were 
expectedd to show no preponderance for nouns on the basis of their input. However, 
bothh Jonas and Alex have a high noun ratio for spoken nouns, and Alex also for 
signedd nouns. Jonas' lower noun ratio for signs is contrary to expectations, and not 
consistentt with his input 
Inn Chapter 9 we will take a look at the development of the verbal system in the 
languagee output of the children, where we might find more facts that might explain 
thee paucity of verbs in the output of the children. 
Inn the next section another lexical aspect, variability in the signed and spoken 
lexiconss of the mothers, is discussed and compared in the interaction with the deaf 
andd with the hearing children. 

7.33 Variabilit y in signed and spoken vocabulary 

Ass described in Chapters 1 and 2 the lexical richness of the languages in the input 
iss important for vocabulary development of the children. We want to describe the 
variabilityy in vocabulary in signs and words, measured in proportion of different 
typess in the input of the mothers and in the output of the children (see research 
questionn 16, section 3.3). 

Method Method 
Ass the mothers use mainly SLN and SC with the deaf children, and NL and SC with 
thee hearing children, we decided not to look at the vocabularies per language but per 
modality,, i.e. we looked at all the signs produced in either SLN or SC, and all the 
wordss produced in either NL or SC. 
Inn many acquisition studies the TTR (Type-Token Ratio) is used to measure lexical 
developmentt in children or to measure lexical variability in the input (Templin 
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1957;; Cross 1977; Fletcher 1985). Recently, however, doubts have been expressed 
aboutt the TTR as an adequate measure (Richards 1987; van Hout and Vermeer 
1988;; Richards and Malvern 1997, Malvern and Richards 1999)). Van Hout and 
Vermeerr remark that there are different independent problems in producing a valid 
measuree (1988:119) among others length of text, type of text, word categories and 
developmentall  phase of the child. 
Despitee these restrictions in the use of TTR measures we decided to use this 
measure.. Further research is necessary to develop an adequate measure of the 
vocabularyy (see Richards and Malvern 1997). The number of different types is 
calculatedd as follows: the number of (signed or spoken) types of a sample is divided 
byy the total number of (signed or spoken) tokens. We only present data if at least a 
hundredd tokens are produced. 
Firstlyy we investigate the richness of the signed and spoken vocabulary that is 
offeredd to the children through the TTR. Secondly, we are interested in the variety 
inn the vocabularies that are offered to the children at the different points in time. For 
instancee is it the case that the children are offered the same words over and over 
againn in each session? In order to gain insight into the variability we measured the 
numberr and percentages of repeated sign types and word types across all sessions. 
Thirdly,, we take a brief look at the cumulative vocabulary of the childrenn over time. 

Procedures Procedures 
Regardingg the type of text we believe that the different samples are 
comparable,, even though the toys that are used may differ within the free 
playy situation (but see chapter 4, Bacchini et al. 1995). Since word categories 
aree different in SLN and Dutch we decided to not make a word category 
analysiss (e.g. content words versus function words) at this point (see section 
9.77 for a discussion of these sign or word classes). 
Wordd types were defined as follows (adapted from Templin 1957:160; Miller 
1981:42;; and Fletcher 1985:42 in Richards 1987:204) 
1)) Compound nouns count as one word 
2)) Expressions functioning as a single unanalyzed unit (e.g. dank je wel 

'thankk you' or tante Gerda 'aunt Gerda') are counted as one word 
3)) Inflections and bound morphemes do not count as separate words. 

Inflectedd and non-inflected forms of the same stem count as a single 
typee (e.g. gaat 'goes' and gaan 'go', or ik 'I' and mij 'me'). 

4)) Demonstrative pronouns (e.g. deze, die, dat 'this/these' 'that/those' are 
countedd as one type. 

Forr sign types the same rules apply, with a few clarifications: 
1)) Classifiers used in verbs are not counted separately. For example: JIJ 

Ccl-OPDOENstokCcl-OPDOENstok 'YOU Ccl-PUT-ONstick' (put it [the ring] on the 
stick)) or Bcl-OPDOENsuikerpot 'Bcl-PUT-ONsugarbowl', (put it [the 
lid]]  on the sugarbowl). The type PUT-ON, meaning 'to put something 
onn something', is counted once. 
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2)) All Points are ignored as a type, whether they are POINTto-object, 
POINTto-personPOINTto-person or POINTto-location. 

3)) Inflections do not count as separate types. Inflected verbs and verbs in 
citationn form count as a single type (e.g. 1KIJKEN2 'I look at you' and 
KIJKENKIJKEN look', or candy-in-bookPAKKEN 1 'I take the candy-in-the-
book'' and PAKKEN 'take1. 

Forr the second analysis we consider the variety of the vocabulary over time by 
calculatingg the number of repeated types used at the five points in time in the 
followingg manner: 
•• The sign and word types produced in the first session of a particular 
mother-childd dyad are considered to form the basic lexicon of the mother or 
thee child 
•• In each consecutive session we looked at the number of repeated types 
(i.e.. types occurring in more than one session) produced by the mother or the 
childd in relation to the total number of types. 

Thee third analysis concerns the cumulative vocabulary in signs and words of the 
childrenn during the sessions. From the second session onwards (age 1;6) we 
countedd the number of new signs and words in the vocabularies of the children, 
includingg the signs and words produced in the preceding session(s). The 
cumulativee vocabulary of the children is of course based on the five sessions of 
100 minutes of interaction, and does not give a picture of their full vocabulary. 

7.3.17.3.1 Variability in the input 

Thee TTR for signs10 in the input of the deaf mothers ranges between .21 and .46, 
withh a median of .35. No significant difference is found for the number of sign types 
off each mother at the different points in time1 * or per age group.12 Furthermore the 
richnesss of the sign vocabulary offered to the deaf children is similar to that offered 
too the hearing children. We can conclude that across time the lexical richness of the 
signn vocabulary remains more or less the same, whereas we would have expected it 
too increase. 

Wee measured the number and percentages of repeated sign types across all sessions. 
Thesee signed data are presented in Table 7.4.13 

10 0 

l i i 

12 2 

13 3 

seee Appendix to Chapter  7, Tables A7.15 and A7.16 for  details, pages 275-276 

seee Appendix to Chapter  7, Table A7.17, page 276 

seee Appendix to Chapter  7, Table A7.18, page 276 

seee Appendix to Chapter  7, Table A7.19 for  details, page 276 
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TableTable 7.4 INPUT DC+HC: Number and (%) of repeated sign types and total number 
ofof signs of the mothers, pooled overtime 

" "" repeated total nuiribef 
INPUTT Mothers sigh of sign types 

. | type s 
Deaff Mother of Carta 48 (19) 254 
Childrenn Mother of Laura 51 (18) 290 

Motherr of Mark 54 (21) 255 

Hearingg Mother of Jonas 51 (20) 261 
Childrenn Mother of Alex 58 (23) 254 

Motherr of Sander 69 (24) 290 

Tablee 7.4 shows that the percentages of repeated sign types are more or less the 
samee in the input to the deaf and hearing children. We can conclude that the variety 
inn the sign vocabulary of the mothers is the same with the deaf and with the hearing 
children.. In quantity and quality (related to variety) there is no difference in the 
input.. Considering the fact that in section 5.2 (Figures 5Ia-f) we found that the deaf 
motherss use mainly SLN and SC with the deaf children, but NL and SC (and some 
SLN)) with the hearing children, this is surprising. We would have expected more 
signss with the deaf children than with the hearing children on the basis of these 
findings.findings. This finding suggests a similar lexical use of signs in Simultaneous 
Communication,, even though we found that the use of the two channels is different 
withh the deaf and with the hearing children in terms of propositions (see section 
6.3). . 

Thee range for the TTR for words14 in the input of the deaf mothers is between .23 
andd .61 (median .37). In general we find that per mother the TTR does not change 
significantlyy over time, except for the mother of Mark (D) (x2=\6.U, df=4, 
p<0.005),, who produces fewer word types at age 2;0.15 We did find a significant 
difference166 in the TTR between the deaf mothers at ages 1;0 and 1;6. 

Also,, the input offered to the deaf children differs significantly17 from that offered 
too the hearing children at ages 1;0,1;6 and 2;6. This indicates that at those ages the 
deaff  children are offered a more varied word lexicon in comparison to the hearing 
children. . 

seee Appendix to Chapter  7, Tables A7.20 and A7.21 for  details, page 277 

seee Appendix to Chapter  7, Table A7.22 for  Chi-square values per  mother  across time, page 277 

seee Appendix to Chapter  7, Table A7.23 for  Chi-square values for  all mothers per  age group, page 
277 7 

1;00 :%2 =15.26, corrected for  df=l,p<0.001 

l;66 :X 2 =10.64, corrected for  dfM,p<0.005 

2,66 :%2 =14.95, corrected forr  df=l,p<0.001 

14 4 

15 5 

16 6 

17 7 
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Inn Table 7.5 we present the data for the repeated word types. 

TableTable 7.5 INPUT DC+HC: Number and (%) of repeated word types and total 
numbernumber of word of the mothers 

"'::'":: :': : ":''  repeated total number 
INPUTT Mothers WQRi -ofiypes 

Deaff Mother of Carta 58 (22) 263 
Childrenn Mother of Laura 49 (19) 253 

Motherr of Mark 63 (27) 230 

Healingg Mother of Jonas 91 (25) 367 
Childrenn Mother of Alex 102 (28) 361 

Motherr of Sander 129 (29) 448 

Thee percentages of repeated word types are not significantly different (x = 0.27, 
correctedd for df=l, p<0.001) in the input to the deaf and to the hearing children. But 
thee total number of word types is different (%2 = 95.75, corrected for df=l, p<0.001). 
Thee deaf children are offered fewer words. In our opinion the difference in quantity 
off  words offered to the deaf children carries more weight than the fact that they are 
offeredd a more varied spoken lexicon. The spoken words are offered mainly in a 
signedd environment (see section 6.3) which may reduce the focus on the words. 
Furthermore,, the percentages of spoken words that were actually seen by the 
childrenn were not very high (see section 6.1.1). Also, the fact that more types are 
offeredd implies that the words are repeated less often. Whether or not this lessens 
thee chance for the children to acquire those words will be discussed in the next 
section. . 

Inn sum we can conclude that the sign lexicon that is offered to the deaf and to the 
hearingg children is similar in size and in variety. From the results presented in 
sectionn 7.1.1 where we discussed the use of representational signs in combinations, 
wee know that these signs are offered to the deaf children in either a SLN or a SC 
context,, whereas the hearing children see most of the signs in SC utterances. This 
differencee may have its influence on the actual acquisition of vocabulary by the deaf 
andd the hearing children. The hearing children may consider signs to be always 
connectedd to spoken words, since they encounter them by themselves less often. We 
willl  look into this aspect in sections 7.3.2. and 7.4. 
Inn contrast to the sign lexicon the word lexicon offered to the hearing children is 
significantlyy larger than that offered to the deaf children. And even though the 
spokenn input to the deaf children seems to be more varied, this fact probably does 

18 8 seee Appendix to chapter 7, Table A7.24 for individual data, page 278 
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outweighh the importance of the smaller size of the vocabulary. The deaf children 
simplyy encounter fewer words during interaction than the hearing children do. 

7.3.27.3.2 Variability in the output 
Thee same method was used with the children as with the mothers as described in the 
sectionn above. Furthermore we look at the cumulative vocabulary of the children 
overr time. 

Results Results 

Inn Table 7.619 the TTR for signs are presented. We give the data of those sessions 
wheree the children produce more than 100 tokens. The hearing children produce 
fewerr than 100 tokens in each recording (except Sander at age 2;6) and therefore 
theirr data are not presented in Table 7.6. 

TableTable 7.6 OUTPUT DC: TTR for signs 

iDeaf;; ; ^ 2;6 3# 
::;eh(|dren .. ;LL,::;:::;;;;;::; :. ;;;^  'V:'Z'-:/-

Cartaa (.46)* .58 
Lauraa .40 .35 
Markk .35 .42 

** fewer than 100 tokens 

Carlaa has a higher TTR at age 3;0 than Laura and Mark. We cannot compare her 
TTRR to earlier ages, because she did not produce 100 tokens in earlier sessions. 
Lauraa and Mark show a significant change over time in the number of sign types.2^ 
Aroundd age 2;6 their sign vocabularies seem to level out, indicating that the higher 
numberr of sign types in earlier sessions may very well fall within the period of the 
Vocabularyy spurt'. 
Wee prorated the tokens of the children to a hundred tokens, in order to be able to 
comparee them. The children differ significantly from each other at most ages.21 

Thesee differences can be attributed to individual variation and not to hearing status, 
sincee we found no statistically significant differences between thee deaf children and 
thee hearing children as groups. 

19 9 

20 0 

21 1 

seee Appendix to Chapter 1, Table A7.25 for the raw data, page 278 

seee Appendix to Chapter 7, Table A7.26 for Chi-square values across time, page 278 

seee Appendix to Chapter 7, Table A7.27 for Chi-square values at different ages, page 278 
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Nextt we will look at the total number of sign types and the repeated sign types in 
Tablee 7.722 in order to gain insight into the variety of the children's vocabularies as 
wee did for the mothers. 

TableTable  7.7 OUTPUT DC+HC: Number  and (%) of  repeated  sign 
typestypes  and total  number  of  sign  types  of  the children 

OUTPUT T 

Deaf f 
Childre n n 

Hearing g 
Childre n n 

Childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

repeated d 
sign s s 
types s 

222 (19) 
77 (7) 

222 (20) 

99 (13) 
22 (11) 

166 (13) 

tota ll  numbe r 
of f 

signn types 
119 9 
101 1 
110 0 

72 2 
18 8 

120 0 

Thee percentages of repeated sign types differ significantly for the children 
individuallyy (x2 = 21.6, df=5, p<0.001), but not for the deaf and the hearing 
childrenn as a group (%2 = 1.82, corrected for df=l, p<0.001). Carla and Mark (D) 
repeatt more sign types in general than the hearing children, and show the same 
percentagess as their mother. Laura has a very low percentage of repeated sign types, 
lowerr than the other children and also lower than her mother. This is of course 
relatedd to the fact that her amount of language during the sessions is small until age 
2;66 (see section 5.1.3). The hearing children repeat fewer signs (mean 12%) than 
theirr mothers (mean 23%). 

Thee deaf children produce an equal number of total sign types, but the hearing 
childrenn differ significantly from each other (x2=74.4, df=2, p<0.001) and also from 
thee deaf children (x2=26.22, corrected for df=l, p<0.001). 
Inn sum then Carla (D), Laura (D), Mark (D) and Sander (H) produce significantly 
moree sign types than Jonas (H) and Alex (H), although the variety in the sign 
vocabulariess shows individual differences. Laura displays a greater variety than the 
otherr children, which may be partly explained by the smaller amount of language 
shee produces until age 2;6 (section 5.1.3). 

Inn Table 7.8 we present the TTR for words for the hearing children.23 We give the 
dataa of those sessions where the children produce more than 100 tokens. The deaf 
childrenn produce fewer than 100 tokens in each recording and are thus not 
representedd in Table 7.8. 

22 2 

23 3 
seee for  the data per  session Appendix to Chapter  7, Table A7.28, page 279 

seee Appendixx to Chapter  7, Table A7.29 for  the raw data, page 279 
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TableTable 7.8 OUTPUT HC: TTR for words 

2;66 3;0 
children n 
Jonass .45 .34 
Alexx .30 .39 
Sanderr .54 .52 

Jonass (H) shows a significant change in the word TTR, whereas Alex and Sander do 
not.24 4 

AA comparison of the children per age reveals (with tokens prorated to 100) that the 
childrenn differ significantly25 from each other, especially so at ages 1;0 and age 2;0, 
andd that significant group differences26 (deaf versus hearing) occur at ages 1;0, 
1;6,, and 2;6. We can conclude that the hearing children seem to develop according 
too expectation, but that the deaf children considerably lag behind in their spoken 
languagee development. This is of course to be expected because of their low access 
too the spoken language. 

Tablee 7.92' shows the numbers of repeated and total word types. 

TableTable 7.9 OUTPUT DC+HC: Number and (%) of repeated word 
typestypes and total number of word types of the children 

repeatedrepeated totafnumber 
OUTPUTT Children word types of word types 
Deaff Carta 3 (9) 33 
Childrenn Laura 3(18) 17 

Markk 0 (0) 6 

Jonass 48 (23) 209 
Alexx 32 (25) 127 
Sanderr 42 (21) 203_ 

Thee children are significantly different in the percentage of repeated word types 
individuallyy 0c2=28.99, d£=5, p<0.001) but not per group (x2=3.56, corrected for 
df=l,, p<0.001). Laura (D) has the same percentage of repeated types as her mother, 
butt Carta and Mark show a much lower percentage than their mothers. The hearing 
childrenn resemble each other and also their mothers for percentage of repeated word 
types. . 

24 4 

25 5 

26 6 

27 7 

seee Appendix to Chapter  7, Table A7.30 for  Chi-square values across time, page 279 

seee Appendix to Chapter  7, Tables A7.31 for  Chi-square values per  age, page 279 

seee Appendix to Chapter  7, Tables A7.32 for  comparison of DC and HC, page 280 

seee Appendix to Chapter  7, Table A7.33 for  foil  details, page 280 
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Thee difference in the total number of word types is statistically significant, per 
individuall  child (x2 =437.9, df=5, p<0.001) as well as per group (%2 =390.46, 
correctedd for df=l, p<0.001). Mark (D) has significantly fewer word types than 
Lauraa does (x2=19.72, df=2, p<0.001). She in turn has fewer types than Carla. 
Cartaa has the largest spoken vocabulary, as predicted in section 7.1.2 on the basis of 
herr vocalizations. Alex (H) produces fewer types than Jonas and Sander (x2=23.3, 
df=2,, p<0.001), which may also be connected to the fact that he continues to 
producee vocalizations up to a later age than the other two hearing children. 

Huttenlocherr et al. (1991) found that amount of maternal talk during their 
observationn period was the best predictor of children's growth in vocabulary (in 
Snoww 1994:9) in a monolingual situation. Our findings seem to support their 
conclusionn only in part, this being a multilingual situation. The mothers offered the 
deaff  and hearing children a sign vocabulary, which was similar in terms of quantity 
off  vocabulary (see section 7.3.1). The output of the children shows differences. The 
deaff  children Carla, Laura and Mark, and Sander, who is hearing, have a similar 
signn vocabulary in size (see above) although the variety in their vocabularies differs. 
Butt Jonas' (H) and Alex' (H) sign vocabularies are much smaller, despite the similar 
input.. They focus more on Dutch in terms of language choice (see section 5.3.2). 
Thiss is reflected in the development of their sign lexicon and is not a result of the 
lexicall  input. 
Thee mothers offer the deaf children fewer word types than the hearing children, 
althoughh the variability of the vocabularies is comparable (see above). This is 
reflectedd strongly in the output of the children. As expected, the deaf children 
producee significantly fewer word types than the hearing children, with big 
individuall  differences in the variety of their word lexicons. The fact that the deaf 
childrenn produce fewer words is of course also related to their hearing status - the 
acquisitionn of a spoken language by deaf children is always problematic (Mogford 
1988;; Beers and Baker 1997) and shows great differences in ultimate success rate. 

Finallyy we will examine very briefly, the cumulative sign and word vocabularies of 
thee deaf and hearing children in 10 minutes of interaction over the five points in 
timee (Figures 7.IIIa and 7.IIlb respectively).28 

28 8 seee Appendix to Chapter  7, Tables A7.34 and A7.35, page 280 
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120 0 

aa a —*—Mark —*—Jonas —*—Alex —e—Sander 

FigureFigure 7.Ilia OUTPUT: Cumulative sign vocabulary (in types) of the deaf and hearing children 
basedbased on 10 minutes of interaction 

Thee sign vocabularies of Laura and Mark increase the most at age 1;6, and Carta's 
(D)) at age 2;0. We consider those points in time as the period in which they have 
theirr 'vocabulary spurt' (Clark 1993:27). Jonas (H) and Alex (H) also show the 
largestt increase in their sign vocabularies at age 1;6 (although Alex produces only a 
feww signs) and Sander (H) at 2;0. At age 3;0, the three deaf children and Sander 
havee similar sign vocabularies in terms of age; Jonas' is a little smaller and Alex 
onlyy has 18 signs (based on 10 minutes of interaction). 
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180 0 

__,—carlaa a —*—Mark —*—Jonas —*—Alex —a—Sander 

FigureFigure 7.IHb OUTPUT: Cumulative word vocabulary (in types) of the deaf and hearing 
childrenchildren based on 10 minutes of interaction 

Thee increase in word types is very gradual with the deaf children. Carla has a 
slightlyy larger vocabulary than Laura and Mark at age 3;0. This may be due to a 
moree proficient use by Carla of her residual hearing, although according to the 
audiometricc tests she has no better hearing than Laura or Mark (see section 4.1). 
Thee input of Carta's mother is probably important here. She predominantly offers 
Carlaa SC with use of voice (see section 6.1.1), which may stimulate the use of voice 
andd the use of spoken elements in Carta's output. 
Hearingg children acquiring their first language show a vocabulary spurt at around 
1;66 when they have acquired 50 words (Ingram 1989). If there is a comparable spurt 
inn a second language or in bilingual acquisition, then we must assume that the spurt 
hass yet to come for the deaf children. 
Alex'' word vocabulary increases the most at age 2;0, although his development 
slowss down after this age in comparison to Jonas and Sander. These two hearing 
childrenn are expanding their word vocabularies quickly and consistently. We thus 
findfind that Alex lexical development somewhat lags behind that of the other two 
hearingg children after age 2;0. Apparently it takes him longer to produce intelligible 
words,, which is reflected in his higher production of vocalizations (see section 
5.1.3). . 
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Wee have shown that there is considerable variation in the size, the richness and the 
varietyy of the sign lexicons of the deaf and the hearing children at the different ages. 
Thee deaf children and Sander (H) seem to develop in a similar way with respect to 
vocabularyy size. This is also reflected in their cumulative vocabulary. Jonas (H) has 
aa smaller lexicon than the deaf children and Sander (H), and Alex (H) produces only 
aa few sign types. Also with respect to variety (repeated types) there is individual 
variation.. Laura shows slightly less repetition in her choice of signs. The hearing 
childrenn resemble each other in percentage of repeated sign types. In section 7.3.1 
wee found that the sign lexicon offered to the deaf and hearing children was similar 
inn size, richness and in variety. However, the signs are offered in SLN and SC 
contextss to the deaf children and mainly in SC context to the hearing children. This 
mayy explain the difference in lexicon of Jonas (H) and Alex (H), but does not 
explainn why Sander's signed lexicon (H) resembles that of the deaf children. Input 
alonee cannot explain the differences in the sign lexicons between Sander and the 
otherr two hearing children. 
Concerningg the word lexicons we found substantial differences between the deaf and 
thee hearing children. The deaf children lag behind the hearing children in size, 
richnessrichness and in variety. Even though the mothers offer the deaf children far fewer 
wordss than the hearing children, the difference cannot be explained by input factors 
alone.. The very fact that the deaf children have only visual access to the spoken 
wordss diminishes their chances of processing the words fully. The fact that the deaf 
childrenn do not have full visual access to the word in the input (see Chapter 6) is 
alsoo partly responsible for their slower development. 

7.44 Lexical equivalence in input and output 

Ass described in section 1.4.2 children initially may use words from different 
languagess in one utterance. Whether or not this is a result of mixed input, or 
evidencee that in the beginning there is no separation of language by the children is 
stilll  under discussion. An indication that children are truly acquiring two languages 
iss the use of lexical equivalents. 

7.4.17.4.1 Lexical equivalence in the input 
Thee languages that we are studying, SLN and NL, are produced in different 
modalitiess - SLN in the visual-gestural modality, and Dutch in the oral-auditive 
modality.. Perhaps this modality difference gives the children enough evidence that 
twoo different languages are being used. Or does the fact that signs (e.g. BOOM 
'TREE'' and words (e.g. boom 'tree' can be produced simultaneously cloud the issue 
inn any way? The fact that signs and words can be produced simultaneously may 
obscuree the fact that Dutch and NL are two separate languages. There is also the 
possibilityy that through the simultaneous use of signs and words (SC) a third 
linguisticc system is offered to the children (Romaine 1995, see sections 1.4.2 and 
2.2).. Such a third system could show characteristics of both languages, e.g. the 
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syntacticc structure of the one and the lexicon of the other language. An analysis was 
carriedd out 10 find out whether or not the children are indeed offered evidence for 
SLN,, NL and possibly SC as a third system, and whether they show evidence for 
thesee languages in their output (see research question 17 in section 3.3). 

Method Method 
Inn order to look for lexical equivalents in the input we distinguished the following 
categoriess of language use which shows a contrast between languages: 
1)) SLN versus NL (e.g. 'TREE' and 'tree') 
2)) SLN (versus SC, e.g. 'TREE' and 'TREE/tree') 
3)) NL (versus SC, e.g. 'tree' and 'TREE/tree') 

Procedures Procedures 
1)) Evidence for SLN and NL 
Inn this category are included all sign and word types that refer to the same 
conceptt and furthermore, that occur without a simultaneously spoken or 
signedd equivalent. Those sign and word types never occur simultaneously but 
doo appear signed only and spoken or mouthed only (Figure 7.IV). 

FigureFigure 7.1V INPUT: Evidence for SLN and NL 

Thee underlined signs and words in the following utterances are the targeted 
items: : 

(10)) BOOM HOOG (SLN utterance) 
TREEE HIGH 

(11)) wat een mooie boom (NL utterance) 
whatt a nice tree 

Iff  both examples occur in the input, the child will have encountered evidence 
forr SLN and NL labels for the concept [tree]. If the concept were expressed 
onlyy by a sign type occurring in a signed utterance or, vice versa, only by a 
wordd type in a spoken utterance, that would not per se be evidence for SLN 
andd NL to exist as two separate linguistic systems. 

2)) Evidence for SLN 
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Signss sometimes occurring alone and sometimes co-occurring with a word 
(withh the same meaning) are evidence for SLN (see Figure 7.V). 

FigureFigure 7. V INPUT: Evidence for SLN 

Exampless (12) and (13) illustrate this situation: 

(12)(12) BOOM HOOG (SLN utterance) 
TREEE HIGH 

(13)) POINTboom BOOM (SC utterance) 
datdat is boom 
POINTtreee TREE 
thatt is tree 

Thee fact that the sign also occurs by itself gives support for the existence of 
SLNN as a separate language. 

3)) Evidence for NL 
Wordss sometimes occurring alone and sometimes co-occurring with a sign 
(withh the same meaning) are evidence for NL (see Figure 7.VI). 

FigureFigure 7. VI INPUT: Evidence forNL 
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(14)) dat is een boom (NL utterance) 
thatt is a tree 

(15)) POINTplaatje BOOM (SC utterance) 
datdat is een boom 
POINTpicturee TREE 
thatt is a tree 

Iff  the situations depicted in Figures 7.V and 7.VI both occur in the input (i.e., 
aa sign occurs alone and sometimes together with a word which also appears 
byy itself) then this might be lexical evidence for the child that there are two 
linguisticc systems: SLN and NL, and perhaps a third, SC. 

Noo evidence 
Iff  for instance the sign BOOM 'TREE' occurs only in the signed utterance 
BOOMBOOM HOOG 'TREE TALL' and an utterance like example (11) wat een 
mooiemooie boom 'what a nice tree' is never offered, the child will encounter only 
evidencee for SLN and not for NL for the concept [tree]; there is no lexical 
equivalentt in NL. The sign and the word for a certain concept both have to 
occurr but separately for the child to find lexical evidence for SLN and NL as 
separatee languages. 
Theree are also signs and words that occur only simultaneously. These 
combinationss offer no evidence to the child as to the existence of SLN and 
NLL as different languages. 

Results Results 
Thee results are shown in Table 7.10. The percentages in the last column headed 'No 
evidence'' refer to those lexical items that are only signed alone (and never spoken) 
orr spoken alone (and never signed) or always simultaneously signed and spoken. 
Thee percentages in this column represent the lowest percentages occurring at any of 
thee five points in time for a particular mother. ̂  Signs and words of this category 
offerr no evidence that SLN and NL are separate languages. 

29 9 seee Appendix to Chapter  7, Tables A7.36 - A7.41, pages 281-282 
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TableTable 7.10 INPUT DC+HC: Highest % of lexical equivalence of the deaf mothers across all 
pointspoints in time 

INPUT T Mothers s 
Evidence e 

for r 
SLNN and 

NL L 

Evidence e 
for r 

SLN N 

Evidence e 
for r 
NL L 

No o 
evidence e 

Deaf f 
Children n 

Hearing g 
Children n 

Motherr of Carta 
Motherr of Laura 
Motherr of Mark 

Motherr of Jonas 
Motherr of Alex 
Motherr of Sander 

8 8 
11 1 
12 2 

6 6 
5 5 
3 3 

5 5 
3 3 
1 1 

15 5 
13 3 
12 2 

88 8 
87 7 
86 6 

83 3 
83 3 
85 5 

NBNB the percentages shown are of the highest occurrence in all points in time; 
thereforetherefore the percentages do not add up to 100% 

Althoughh we do find some lexical equivalents for SLN and NL the percentages are 
veryy small. More evidence for SLN is found with the deaf children than with the 
hearingg children. NL evidence is presented more to the hearing children than to the 
deaff  children. In our samples the bulk of the lexical symbols produced by the 
motherss occur without there being a lexical equivalent in one of the other modes. 
Thiss means that on a lexical basis there is hardly any evidence in the input of the 
deaff  mothers that they are producing SLN or Dutch as a separate system. As 
mentionedd above, the modality difference may offer the children a clue that two 
languagess are being used simultaneously, at least lexically. A further analysis of the 
structurestructure of the SC input may reveal morphosyntactic evidence for its existence as a 
separatee system. This will be discussed in Chapter 9. 

7.4.27.4.2 Lexical equivalence in the output 
Wee present the data on lexical equivalents in SLN and NL in the output of the 
childrenn in Table 7.II.30 

30 0 

7a6/ee 7.11 OUTPUT DC+HC: Percentages of lexical equivalence of the children 
acrossacross aB points in time 

OUTPUT T 

Deaf f 
Children n 

Hearing g 
Children n 

Children n 

Carla a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

Evidence e 
for r 

SLNN and NL 
10 0 
0 0 
0 0 

4 4 
3 3 
2 2 

Evidence e 
for r 

SLN N 
8 8 
10 0 
7 7 

2 2 
3 3 
4 4 

Evidence e 
for r 
NL L 
3 3 
0 0 
0 0 

8 8 
3 3 
8 8 

Noo evidence 

83 3 
90 0 
93 3 

84 4 
83 3 
87 7 

seee Appendix to Chapter  7, Tables A7.42 - A7.47 for  full details, page 282-283 
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Althoughh the deaf mothers hardly provide any lexical equivalents in SLN and Dutch 
(seee Table 7.10), Carta shows that for 10% of her sign vocabulary she also produces 
spokenn lexical equivalents. This provides some evidence that she is separating SLN 
fromfrom NL. However, Laura and Mark do not show this awareness (no equivalents in 
SLNN and NL), although all three deaf children show some evidence of SLN being a 
separatee language in contrast to SC. This is comparable to the input they were 
offered.. The deaf children show no awareness that NL is a separate language, even 
thoughh there was some evidence in their input. 
Jonass (H) and Sander (H) show some evidence that they perceive SLN and NL as 
separatee languages. Their output reflects the input of their mothers - although there 
iss not much lexical evidence in the input, it is maybe enough for Jonas and Sander 
too conclude that there are two systems. To what extent the Simultaneous 
Communicationn of the children is a system in itself will be discussed in Chapter 9. 
Onn the basis of lexical equivalents the other children show littl e evidence that they 
aree aware that SLN and NL are separate languages. The modality difference 
thereforee in the input in itself does not appear to provide the children with a clue 
thatt different channels are being used for different languages. 

7.55 Summary 

Thee analysis of deictic and representational signs and words showed that a 
considerablee use of deictic signs with a representational sign or word were used in 
thee input This decreased in time with the hearing children but remained important 
inn the input to the deaf children. In general representational signs in combination 
weree increasingly offered, although these were mostly offered in a SC context with 
thee hearing children. Words are increasingly offered in combination to the hearing 
children;; word combinations were mainly offered in SC to the deaf children. In the 
childrenn movements and vocalizations start to disappear after the first sign and 
wordd respectively appear. The first representational signs were already being 
producedd before the beginning of the study as were the first words of the hearing 
children.. The deaf children produced their first words around 1;6. All the children 
increasee their production of combinations of representational signs over time, but 
theree is variation between the children in the amounts. The hearing children 
increasee their production of word combinations; the deaf children do not yet produce 
wordd combinations. 

Whenn the representational signs were analyzed in terms of the dominance of nouns 
inn relationship to verbs at two years of age, a complex picture emerges. The mothers 
showedd a strong preference for nouns in Dutch similar to the input in hearing 
families.. In SC and SLN there was individual variation. Laura and Mark's mother 
showedd far less noun dominance; Jonas' and Alex' mothers showed a moderate 
dominancee and Sander's and Carta's mothers had a strong dominance. It is not clear 
howw this variation can be explained. It is possible that where the other uses voice 



1400 Lexical issues in input and output 

(alll  except Laura's and Mark's mother) that Dutch exerts an influence on this aspect 
off  language. The children show a similar variation at age two years in their output. 
Thee input showed an expected amount of lexical variety (TTR) in signs and this 
doess not change over time; the variety in words increased at age 1;6 but was 
constantt after that. Only Jonas showed a change in the variety of his lexical 
production.. The other children were constant but there was considerable individual 
variation.. The children showed a vocabulary spurt in signs around two years of age. 
Wordd development was more steady. 
Thee vocabulary was also analyzed to see if there was much lexical equivalence 
betweenn languages, which might be an indication to the children that they are 
learningg separate languages. There were not many equivalents in the input, and also 
nott in the output of the children. 
Theree are several areas here where the input apparently influences the children's 
production.. The children reflect the amounts of combinations types offered to them 
onn the whole in their output. The deaf children produce combinations in signs, not 
inn words, and the hearing children produce combinations in words and signs as in 
thee input. Alex received less input of sign combinations and does not produce them 
untill  3;0, later than the other two hearing children. The hearing children do 
howeverr receive most examples of sign combinations in SC but they produce them 
inn SLN; clearly the SC input serves as a model for SLN. The children also in 
generall  reflect their individual mother's level of preference for nouns. The variety 
off  vocabulary was similar in signs for the deaf and hearing children, yet the children 
showedd different rates of acquisition. Sander showed the greatest increase amongst 
thee hearing children, which again reflects his greater orientation to signing despite 
thee similarity of his input to that of the other mothers. The small amount of lexical 
equivalencee in the input is also reflected in the output. The children appear not to 
splitt simultaneous combinations of signs and words, but acquire these combinations 
ass combinations. 

Againn there are considerable differences between the deaf and hearing children; 
somee of these are a result of the input, others not. The combination of deictic sign 
(Point)) and representational sign or word was still being commonly used with the 
deaff  children at age 3;0, whereas with the hearing children it had decreased. The 
deaff  children use this also more and the hearing children less. This is a reflection of 
thee fact that the deictic sign is part of SLN, which as a language is offered more to 
thee deaf children (see Chapter 5). The combination of Point and representational 
signn stays therefore as part of the language, whereas with the hearing children point 
combinedd with word disappears as the spoken input becomes more complex. The 
deaff  children receive very few combinations of words in Dutch, as might be 
expectedd from the littl e Dutch input they receive; however they are offered more 
wordd combinations in SC. The hearing children do receive signed combinations, 
mainlyy in SC. This difference is reflected in their output. The hearing children 
receivee in totall  more combinations of representational signs or words than the deaf 
children.. This can be partly explained by the fact that Point combined with 
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representationall  signs remains common for the deaf children and is part of SLN. 
Thee two groups of children are not clearly different in the age at which they produce 
theirr first sign; they differ by six months though in the production of the first word. 
Sixx months is nevertheless a brief delay considering how inaccessible the input is to 
thee deaf children. 
Theree was no difference in the variety of lexicon offered in signs (TTR) to the deaf 
andd hearing children. The spoken vocabulary offered to the deaf children showed 
moree variety but was a great deal smaller than to he hearing children, as might be 
expectedd since they receive so littl e Dutch. The deaf children start to produce words 
laterr and their vocabulary grows more slowly, as a result of their input but also their 
hearingg status. Two of the hearing children are slower in sign vocabulary. Sander is 
thee exception since he seems to be more oriented to signing despite being hearing. 
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88 FORMAL AND FUNCTIONA L ASPECTS 
INN INPUT AND OUTPUT 

Inn this chapter we shall take a brief look at some of the functions and forms of the 
utterancess in the input of the deaf mothers and the output of the children. In 
particularr to explore the relationship between function and form. A clear link 
betweenn the two may be facilitative to acquisition (see Chapter 1). In section 8.1 we 
discusss some aspects of methodology, and in section 8.2 we describe declarative, 
interrogativee and imperative sentences. Section 8.3 deals with affective 
propositions.. In section 8.4 we D Dlook at functional evidence for SLN and NL in 
thee input. A summary follows in section 8.5. 

8.11 Forms and functions in SLN, NL and SC 

Wee are interested to find out how declarative, interrogative and imperative forms 
andd functions occur in the input of the mothers at the different ages of the children, 
andd whether or not the mothers offer the deaf and hearing children comparable 
inputt in this respect. We will also look at the form and functions in the output of 
thee children, to compare to the input of the mothers. 

Theree exist full descriptions of the declarative, interrogative and imperative forms 
thatt the average native speaker of Dutch uses in different functions (see ANS 
1984:1061-1068).. In Dutch the verb is moved to first position in questions and this 
formform may help the child to identify its interrogative function in the input. When the 
verbb is in second position, this indicates to the child that the utterance is a 
declarative.. The match between form and function may thus be facilitative for the 
acquisitionn of certain aspects of the grammar of Dutch. There is not much 
informationn on the forms and functions that Dutch mothers use with their young 
childrenn up to age 3;0 (but see Schaerlaekens and Gillis 1987; van de Weijer in 
press). . 
Moreover,, to date there are only incidental descriptions of declarative and 
interrogativee forms in adult SLN (Bos et al. 1988; Coerts 1992; Schermer et al. 
1991).. In SLN, questions are formed by means of non-manual grammatical 
markers,, among other things. These can serve as a trigger for the child that the 
utterancee has a different function than, for instance, a declarative utterance. Studies 
onn the imperative form, and functional use of all the forms above have not been 
donee yet for SLN. No description at all exists for the use of these SLN and NL 
formss and functions in simultaneous communication. Also we face the issue that 
thee deaf mothers in our study perhaps do not use 'correct' or native-like spoken 
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Dutchh with their children (see also Chapter 9). This may make it more difficult for 
thee children to establish a link between function and form. The utterance in (1) 
exemplifiess the different Dutch that is used by the mothers. The correct Dutch 
sentencee might be: 'Voor de volgende keer zal mama de suikerschep zoeken' 
(Beforee we play this the next time, mummy will look for the sugar spoon). The 
prepositionn voor is then left out, as well as the auxiliary zal 'will ' and two articles 
dede 'the'. The second part of the compound SUIKERASCHEP is also missing, giving 
aa different meaning to the spoken part of the SC utterance. In fact, this sentence 
followss SLN rules, except that the verb is not in final position. 

(1)) VOLGENDE KEER MAMA ZOEKEN SUIKERASCHEP 
volgendevolgende keer mama zoeken suiker 
NEXTT TIME MOMMY SEARCH SUGARASPOON 
nextt time mommy search sugar 

(Beforee we play this the next time, mummy will look for the sugar 
spoon) ) 

Inn the next example (2) the idiomatic Dutch equivalent of the spoken part of the 
utterancee would be: "Er zijn huizen hier, in de straat" (There are houses here, in the 
street).. In the spoken part the verb heb 'have' is used instead of the verb zijn 'are'. 
Thiss verb is also incorrectly inflected. Huizen 'houses' (subject) is in initial position, 
erer 'there' is deleted and there is no preposition in and there is no article de 'the' 
beforee straat 'street'. The structure of the sentence is thus more SLN-like than NL-
likee (see also Schermer 1990). 

(2)) HUIZEN POINThuizen STRAA T POINTstraat POINTstraat 
huizenhuizen heb straat pff straat 
HOUSESS POINThouses STREET POINTstreet POINTstreet 
housess have street pff street 

(Theree are houses here, on this street) 

Inn order to gain insight into some functions of the input, despite this lack of 
detailedd information on forms in SLN and SC, we decided to make a very global 
inventoryy of the input of the mothers regarding the declarative, interrogative and 
imperativee functions they use. We will also look at the use of labeling utterances to 
comparee our data with that of Kyle et al. (1987). Labeling utterances are a 
subcategoryy of Declaratives (see Method and Procedures in the next section). 
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8.22 Declaratives, interrogatives and imperatives 

8.2.18.2.1 Declarative, interrogative and imperative input 
Wee will first examine the proportion of utterances with a declarative, interrogative 
andd imperative function in the input of the deaf mothers (see research question 18 
inn section 3.4). We will also look at the form of these declarative, interrogative en 
imperativee utterances. These aspects will be examined in the output in the 
followingg section (8.2.2). 

Method Method 
Alll  anaryzable utterances of the mothers and the children are coded per language 
mode,, that is in SLN, in Dutch and in SC. We distinguish the following categories: 

II  D Declarative 
Dll  Declarative, incorrectly formed 
DLL Labeling declarative 

III  Q Interrogative consisting of a Wi-question sign/word only 
Qll  Correctly formed yes/no-qaestion 
Q22 Correctly formed w/r-question 
Q33 Interrogative, incorrectly formed 

IIII  II Imperative in form 
122 Imperative, incorrectly formed 

AA more detailed explanation of these categories is given below in Procedures. 

Procedures Procedures 
11 Declarative sentences are sentences that describe an action or state (3). If 

thee utterance has a labeling function, we add a sub-code: L (4). 
Declarativess in function but not inform are coded as Dl (5) (see also 
Scheperr et al. (in press) on omissions in first position in the sentence) 

(3)) D BOEK LEZEN (you are reading a book) 
BOOKK READ 

(4)) DL dat is een boek (that is a book) 
thatt is a book 

(5)) Dl ga je rijden (you are going to drive) 
goo you drive 

Thee verb in (5) is in first position, which in Dutch indicates a question-
form.. However, from the context and the mother's facial expression it was 
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clearr that this utterance had a declarative and not an interrogative 
function. . 
Thee form of interrogative sentences has been described for SLN (Coerts 
1992)) and NL (e.g. ANS, 1984: 1064 ff). We established whether or not 
ann utterance was a correctly formed interrogative on the basis of the 
followingg criteria: 

SLNN non-manual marker q (yes/no) (6) or non-manual marker wh-q is 
usedd with or without a wA-question sign (7) 

NLL inversion of the verb occurs (8) 
aa wfc-question word is used (9) 
intonationall  questions (rising intonation, but no inversion of verb) 
(seee example (10)) 
(thiss last category is quite common in spontaneous mother-child 
interaction) ) 

Iff  these criteria are met the utterances are coded with: 
QQ if the utterance consists of a wh-qaesdon sign/word only 
QQ 1 if it is a correctly formed yes/no-question 
QQ 2 if it is a correctly formed w/i-question 
QQ 3 the utterance is not an interrogative in form, but has an 

interrogativeinterrogative function 
Note:: the deaf mothers make use of intonation contours 
onlyy rarely in NL. Therefore, if an utterance is a question in 
form,, but no interrogative intonation is used we coded such 
ann utterance as incorrect in form (see example (10)). 

(6)) SLNQ1 a 
BOEKBOEK LEZEN (shall we read a book?) 
BOOKK READ 

(7)SLNQ22 wkg 
WATWAT LEZEN WAT 
WHATT READ WHAT 

(9)) NLQ2 wat is dat 
whatt is that 

(10)) NL Q3 ik moet hier zitten 
II  must here sit 

(whatt do you want to read?) 

(whatt is that?) 

(shouldd I sit here?) 

(8)) NL Ql zullen we een boekje lezen (shall we read a book?) 
shalll  we a book-dim. read 
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Althoughh in example (10) there is no rising intonation, it was clear from 
thee context and the way the mother paused after the utterance and the 
mannerr in which she looked at the child, that she asked him a question. It 
iss unclear in this instance whether or not her facial expression should be 
interpretedd as a non-manual grammatical question marker here. But the 
childd interpreted it as an interrogative, and replied: "Yes". 

33 Imperative forms are well described for Dutch (e.g. ANS, 1984:426, 
1065)) but not at all for SLN. For Dutch therefore we coded: 

111 if the utterance is an imperative inform (11) 
122 if the utterance is an imperative in function, but not inform (12) 

(11)) Il pak die bal (take that ball) 
takee that ball 

(12)) 12 pakken bal (take the ball) 
take-inff  ball 

Forr SLN utterances we used only the functional code 13 (14) since formal 
characteristicss of SLN imperatives have not been described yet. If the 
utterancee did not contain a verb, or consisted of one sign or word only we 
coded:: 1(13) 

(13)) I PAKKEN (take) 
TAKE E 

(14)) 13 BAL PAKKEN (take that ball) 
BALLL TAKE 

Results Results 
Wee display the results in Figures 8.1 for the deaf mothers with the deaf children and 
withh the hearing children in the three language modes, in order to be able to show a 
possiblee development in their use of the three main functions that we distinguish.1 

Takingg the results across all language modes, the hearing children are offered more 
interrogativess than the deaf children (see also Table 8.1). The number of 
imperativess is comparable as is the number of declaratives. 

l l seee also Appendix to Chapter  8, Table A8.1 for  the numbers and percentages, page 284 



1488 Formal and functional aspects in input and output 

INPUTINPUT DC: Declaratives in SLN INPUT DC: Declaratives in NL 

"" " " v ^  SLW-DML 

2.00 2.S 

INPUTINPUT DC: Interrogatives Interrogatives in SLN 

^f^ ^f^ 

INPUTINPUT DC: Imperatives Imperatives in SLN 

^ A ^ ^ 
~=y^r ^ ^ 

aww IK 

éé tun MM 

INPUTINPUT HC: Declaratives Declaratives in SLN 

100% % 

80% % 

40% % 

20% % 

\\ 7r? VV ' , 
AA / ''VV / 

.. . V. 

-X—SLN-DMJ J 

" T ' S L N - DD MA 

00 MS 

l;00 1;6 2;0 2;6 3;0 

/A/PUTT HC: Interrogatives in SLN 

/\ /\ 
// \ 

\\ / V 
// x N -

—**—— SI N ", MJ 

HB-SLN-rlMA A 

 S tH-QMS 

Z.'SS 3:0 

/A/PU7"" HC: Imperatives in SLN 

A A 

.. , ,/„ \ . . 

HH SLN-I MJ 

—aH-SlN-IMA A 

II MS 

MC C 

-*—.-,, , 

INPUTINPUT DC: Imperatives in NL 

NoNo interrogatives produced in Dutch by the 
deaf deaf 
mothersmothers with the deaf children 

INPUTINPUT DC: Imperatives in NL 

80% % 

W W 

ON N 

. . 

- * - » , . M M 

2:00 2:S 

INPUTINPUT HC: Declaratives in NL 

/\/\ r AA vy 
^A^CV V 
yy \Jx— 

—K—i..[v.-, —K—i..[v.-, 

INPUTINPUT HC: Interrogatives in NL 

A. . 

/ \ \ ^^x^' ^^x^' 
»^/N N 

-«-NL-QMJ J 

ii m urn MA 

 N l -Q MS 

INPUTINPUT HC: Imperatives in NL 

\\ K 

AA / \ 
XV V *>r: : 

—K—NL-II MJ 

—W—NL-II MA 

 NL-I MS 

l;00 1;8 2:0 2:6 3;0 2:00 2:6 



Declaratives,Declaratives, interrogates and imperatives 149 
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Whenn we look at the patterns of the three functions in the three language modes in 
thee input to the deaf children we can see that the SLN input and the SC input more 
orr less look similar: many declaratives, but at most times also interrogatives and 
imperatives.. The NL input (very small, Chapter 5) has only some declaratives, a 
feww imperatives, but no interrogatives. All spoken interrogatives in the input to the 
deaff  children are in SC. Imperatives occur mainly in SLN and SC. This would lead 
uss to expect, on the basis of input alone, no interrogatives in the NL output of the 
deaff  children, but only declaratives and perhaps imperatives. 

Wee might expect the deaf children to produce all three functions in SLN and in SC. 
Thee input to the hearing children shows erratic patterns in SLN and NL and there 
iss much individual variation, as well as no consistent line over time. In SLN 
declarativess and interrogatives (in total only 13) are offered, but hardly any 
imperatives.. In the NL input we see at times a high percentage of declaratives, but 
att other times a high percentage of interrogatives (Mother of Sander at 2;6) or 
imperativess (Alex' mother). On the basis of this input it is difficult to make 
predictionss for the acquisitions of these forms by the hearing children. Van de 
Weijerr (in press) found approximately 58% declaratives, 19% interrogatives and 
23%% imperatives in monolingual Dutch input to a child at age 2;6 to 2;9. Our 
motherss offer on average at ages 2;6 and 3;0 54% declaratives, 23% interrogatives 
andd 23% imperatives. These percentages are highly comparable to those of van de 
Weijer. . 
Inn the SC input to the deaf children we see a very slight decrease over time in 
declarativess and a slight increase in the use of interrogatives, but imperatives do 
nott change. To the hearing children the percentages of declaratives in SC are more 
orr less stable, although at age 3;0 we see some differences between the mothers. 
Alexx and Sander are offered increasingly more SC interrogatives, contrary to Jonas' 
inputt of interrogatives, which decreases slightly over time. Imperatives decrease 
slightlyy in the SC input to all three hearing children. On the whole the hearing 
childrenn are offered more signed and spoken interrogatives than the deaf children 
(seee also Table 8.1), and similar signed imperatives. However, the hearing children 
aree offered many more spoken imperatives (see Table 8.2 for the total number of 
imperatives).. Signed imperatives decrease over time in the NL and SC input with 
alll  children but not in SLN with the deaf children. 

Ass far as functions are concerned we find the input to the deaf and hearing children 
similarr in SC. The input in SLN is more varied to the hearing children, whereas 
withh the deaf children there is more consistency. The input in Dutch to the hearing 
childrenn also shows more variation. In section 8.2.2 we will consider the influence 
off  the input on the acquisition of these functions by the deaf and hearing children. 

Withinn the category of declarative utterances labeling utterances in general are 
expectedd to be highly represented, but decreasingly over time (see also section 
2.2.2).. We present the data for labeling utterances in Figures 8.IIa for SLN, in 
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Figuree 8.lib for NL and in Figure 8.lie for SC input .̂ Percentages are of the total of 
analyzablee utterances of the mothers per language. 

100% % 

-*—MCarla a 

- *—MM Laura 

1;00 1;6 2;0 2;6 3;0 

FigureFigure 8.lla INPUT DC+HC: Labeling utterances in SLN 

Wee can see a decrease in labeling utterances in SLN with all children, except with 
Alexx where there is an increase at 3;0. The increase in the SLN input with Alex is 
surprisingg - it is however at age 3;0 that Alex begins to produce more SLN and SC 
thann at earlier ages (see section 5.3.2). His mother possibly uses more labeling 
utterancess at this point to stimulate his acquisition of vocabulary. The activities 
weree not remarkably different. With the hearing children there appears to be a 
slightlyy larger use of labeling, although Jonas' mother only produces them at age 
2;0. . 

Inn spoken Dutch (see Figure 8.lib) we see that actually only with the hearing 
childrenn labeling utterances are used, with the deaf children these rarely occur. At 
1;66 there is a peak in the use of these utterances, and after age 2;0 of the children 
theyy almost disappear altogether from the NL input to the hearing children. 

2 2 Seee Appendix to Chapter 8, Table A8.2, page 284 
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FigureFigure 8. lib INPUT DC+HC: Labeling utterances in NL 

Thee percentages of labeling utterances in the SC input to all children show a 
decreasee except with Carla (D) and Alex (H) after age 2;6 (see Figure 8.lie). 
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FigureFigure 8.llc INPUT DC+HC: Labeling utterances in SC 
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Att age 3;0 labeling utterances only very rarely occur, except with the two children 
mentioned.. There might be a relation here with the development of the visual 
attentionn patterns of Carta (D) and Alex (H) (see Chapter 6), which is a littl e 
slowerr compared to the other children in reaching an 'adequate' level. This fact may 
influencee the mothers to use labeling strategies for a longer period, to continue 
'training'' their visual attention. With Alex we found that he started to combine 
representationall  signs only at age 3;0, later than the other children (see Chapter 7). 
Thiss may also induce his mother to continue to use labeling utterances more than 
thee other mothers. 

Wee can conclude that the use of labeling utterances decreases as might be expected. 
Theree seems to be a relation with the visual attention training of the children who 
aree offered linguistic information in the visual-gestural modality. Once the children 
aree judged to have acquired the appropriate visual attention-giving behavior for 
signn interaction, the use of labeling utterances decreases in the input. This is then a 
specificc aspect of input in deaf families. 

Forr the discussion of form of interrogative and imperative sentences we have 
collapsedd the data of the functions in SLN and the signed parts in SC, and of the 
functionss in Dutch and in the spoken parts of SC. The form of declarative 
sentencess will be discussed in length in Chapter 9. 
Wee present information on the form of interrogatives in Table 8.1. 

TableTable 8.1 INPUT DC+HC: Number and (%) of subcategories Q, Q1, Q2 and Q3 in signed 
andand spoken Interrogative sentences of the deaf mothers, pooled overtime. 

mm mm 

Q Q 
Q1 1 
Q2 2 
Q3 3 
Total l 
Interrogative s s 

Signedd to 
deaff  childre n 

400 (18) 
800 (35) 
900 (39) 
199 (8) 

229 9 

Signedd to 
hearin g g 
childre n n 
544 (17) 
755 (24) 

1044 (33) 
788 (25) 

311 1 

Spokenn to 
deaff  chSdre n 

233 (16) 
100 (7) 
322 (22) 
822 (56) 

147 7 

Spokenn to 
hearin g g 
childre n n 
422 (12) 
500 (15) 

1455 (43) 
1033 (30) 

340 0 
QQ = wh-word/sign only 
Q1Q1 = yes/no-question 

Q2Q2 =wh-word/sign question 
Q3Q3 ^question in function only, incorrect form 

Thee deaf children are offered in signs over the whole period more or less equal 
percentagess of yes/no interrogatives (Ql - 35%) and wh-q sign questions (Q2 -
39%),, and only a few interrogatives that do not have the correct interrogative form 
(Q33 - 8%). Over time we find a decrease in incorrectly formed signed interrogatives 
withh Laura and Mark; with Carta this is less evident. We can also see an increase 
overr time in wh-q sign questions, except with Mark whose mother shows an 
increasee in signed yes/no- questions. In comparison to signed interrogatives they 
aree offered more spoken interrogatives that are incorrectly formed (56%), and more 
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wh-qwh-q word questions than spoken .yes/wo-questions. Spoken interrogatives that are 
incorrectlyy formed tend to increase over time with all three deaf children. We must 
bearr in mind here, that the rules for spoken interrogatives in Dutch have been 
describedd in much more detail than the rules for signed interrogatives (in SLN). It 
couldd be the case that signed interrogatives termed incorrect by us in the interaction 
betweenn mothers and children would be judged grammatical by adult native 
signers.. A NL example of a Q3 interrogative is given in (15), which actually shows 
aa typical SLN order (with topicalization of bos 'forest'). 

(15)) [ML, 3;0-utt. 57] 
NLL  bos, kan overheen (can you go over the forest? [instead of through 

forest,, can over the forest]) 

Thee hearing children are offered more wh-q sign questions (Q2 - 33%) thanyes/no-
questionss (Ql - 24%). They receive more incorrectly formed signed questions (Q3 -
25%)) than the deaf children. Over time this category Q3 decreases in the input to 
Jonas,, increases with Sander and remains more or less the same with Alex. Their 
spokenn input has 43% of wh-q word questions (Q2), but also many incorrectly 
formedd spoken questions (Q3 - 30%). In general Q3 in words increases over time, 
butt there is some individual variation at the different ages of the children. An 
examplee is given below of an interrogative in Dutch without verb inversion and 
withoutt a rising intonation. 

(16)) [MJ, l;6-utt 152] 
NLL  jij  kan tekenen (can you draw) 

youu can draw 

Withh the deaf children the focus is, again, on the signed mode with many correctly 
formedd interrogatives, whereas 56% of the spoken interrogatives are incorrectly 
formed.. With the hearing children the signed and spoken modes look more similar, 
butt incorrectly formed interrogatives occur often both in signed and spoken modes. 
Withh both deaf and hearing children incorrectly formed spoken interrogatives 
increase,, whereas correctly signed interrogatives increasingly occur with the deaf 
children,, but are varied in the input to the hearing children. 
Quantitativelyy and qualitatively there are substantial differences in the input of 
interrogativess to the deaf and to the hearing children. This may have its influence 
onn the acquisition of these forms by the children, which we will discuss in section 
8.2.2.. In section 9.6.1 we will discuss the different forms of signed interrogatives 
inn more detail. 

Nextt we will look more closely at the form of imperatives in the input of the deaf 
mothers.. Table 8.2 shows the results for the subcategories. 
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TableTable  8.2 INPUT DC+HC: Number  and (%) of  subcategories  1,1112 
andand  13 in  Imperative  utterances  of  the deaf  mothers,  pooled  over  time. 

INPUT T 

1 1 
11 1 
12 2 
13 3 

Totall  Imp. 

StQf^t JJ  tO 
deaff  childre n 

11 (-) 
--
--

1399 (99) 

140 0 

Signedd to 
hearin g g 
childre n n 

88 (6) 
--
--

1344 (94) 

142 2 

Spokenn to 
deaff  childre n 

55 (6) 
311 (37) 
477 (57) 
--

83 3 

Spokenn to 
hearin g g 
childre n n 

55 (2) 
1333 (55) 
1044 (43) 

--

242 2 
// =one word  sign  imperative  11 = imp.  in  form 
1212 = ungrammaticai  spoken  imperative  13 signed  imperative 
MBB 13 for  signed imperatives  does not  mean ungrammaticai,  since 
aa olstinction  between  incorrect  and correct  forms  for  imperatives  in  SLN cannot  yet  be 
mademade  (see Procedures) 

Ass mentioned earlier, the signed imperatives in the input to the hearing and deaf 
childrenn are quantitatively the same, except that with the hearing children they 
occurr mainly in SC whereas with the deaf children they are also present in SLN. 
Moree spoken imperatives are used with the hearing children than with the deaf 
children;; and of these 55% have the correct imperative form (II) versus 37% with 
thee deaf children. The higher percentage of spoken imperatives with the hearing 
childrenn is mainly caused by the mother of Alex (H), who uses significantly more 
imperativess than the other mothers.3 Many of these were in the form of attention-
getterss like kijk eens 'look here' or kom maar 'come here'. In general though spoken 
imperativess decrease over time in the input to all children. 

Inn the next section we will discuss functional and formal aspects in the output of 
thee children. 

8.2.28.2.2 Declarative, interrogative and imperative output 
Wee give the percentages for signed and spoken declaratives, interrogatives and 
imperativess in the SLN, NL and SC output of the deaf and hearing children in 
Figuress 8.III.4 

Figuress 8.Ill show that the deaf children mainly produce signed declaratives and a 
feww interrogatives (total n=21) and hardly any imperatives in SLN and SC. When 
theyy produce NL utterances these are all declaratives. Since there were also no 
interrogativess in the NL input, this is not surprising. 

signedd Imperatives % = 92.82, df=5, p<0.001 

spokenn Imperatives %2 = 259.3, df=5, p«0.001 

Seee Appendix to Chapter  8, Table A8.3, page 284-283 
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FiguresFigures 8.111 (see next page) 
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Interestingly,, the percentages of interrogatives in SLN decrease over time. It is 
unclearr why this is so, but probably interactional aspects play a role here. 
Declarativess are also the largest category in the production of the hearing children, 
butt questions do occur (n=45), mainly spoken or in SC. Alex' question in SLN at 
1;00 is one w/2-question sign WHERE, in imitation of his mother's question where the 
catt was. The hearing children produce slightly more imperatives than the deaf 
children,, but very few in total (n=12) and mainly in NL and SC. Compared to the 
inputt the children produce even more declaratives than their mothers, and far fewer 
questions,, which they start producing at different ages (see also section 9.6.2) 

Beforee discussing the form of interrogative and imperative utterances of the 
children,, we will briefly look at the use of labeling utterances in their output. 
Figuress 8.IVa, 8.IVb and 8.IVc show labeling utterances in SLN, NL and NL 
output.55 Not all children produce labeling utterances in all languages at all points in 
time. . 
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-*—Mark k 
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FigureFigure 8.IVa OUTPUT DC+HC: Labeling utterances in SLN 

Alll  children show a clear decrease in SLN labeling utterances up to age 2;6, after 
whichh age there is an increase in the output of Carla (D). Alex (H) hardly seems to 
labell  at all in SLN after age 1;6. 

5 5 Seee Appendix to Chapter 8, Table A8.4, page 285 
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FigureFigure B.IVb OUTPUT DC+HC: Labeling utterances in NL 

Inn Dutch (Figure 8.IVb) the deaf children only produce labeling utterances. The 
hearingg children show a decreasing use of labeling in NL, except for Alex (H) at age 
3;0,, who shows an increase compared to 2;6. In SC (Figure 8.IVc) we see that the 
deaff  children have no consistent production of labeling utterances over time. The 
hearingg children produce them decreasingly as they grow older. 

100% % 

80% % 

60% % 

40% % 

20% % 

FigureFigure 8.IVc OUTPUT DC+HC: Labeling utterances in SC 
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Thee deaf children produce labeling utterances decreasingly in SLN and SC and their 
Dutchh consists only of labeling utterances. Sander (H) appears to be the only one 
whoo show a more or less consistent, decreasing line in the three language modes. 
Jonass (H) does not produce many labeling utterances, but he does so in all three 
modes,, and decreasingly over time. Alex (H) and Carla (D) show an increase at age 
3;0.. When we look at their input we also find an increase in SLN and SC in labeling 
utterancess (section 8.2.1). Apparently, the use of labeling in the interaction between 
thesee children and their mothers becomes more important in signing at this age. 
Evenn though the use of labeling utterances is probably a characteristic of the 
interactionn (labeling utterances in the input elicit labeling by the children) there is 
thee added factor of their slower development in adequate visual attention-giving 
behaviorr (see Chapter 6). Their mother continues to give them 'simple' input (i.e. 
labeling)) in order to continue training their attention-giving and this may induce 
themm to use labeling utterances for a longer time themselves. These pragmatic 
aspectss are thus still very important at this stage of their development. 

Nextt we will look at the form of interrogatives and imperatives in the output of the 
children.. The deaf children together produce 20 signed interrogatives, none of 
whichh carries the appropriate nonmanual marking. Two are y&s/no-questions (see 
alsoo section 9.6.2). The one spoken interrogative (Mark at 2;6) is one word in a SC 
utterance,, without a wh-q word or a rising intonation: 

POINTpuzzelPOINTpuzzel ANDER WAAR 
ander ander 

POINTpuzzlee OTHER WHERE 
other r 

Thee deaf children produce their first wh-q sign WHERE or WHAT in the following 
sessions:: Carla at 2;6, Laura at 2;0 and Mark at 2;0. 

Thee hearing children use 12 signed interrogatives, 8 of which contain a wh-q sign. 
Alexx produced his first wh-q signs at age 1;0, Jonas at age 1;6 and Sander at age 
2;0.. Surprisingly the hearing children seem to be somewhat earlier in producing 
thesee than the deaf children. Three signed interrogatives, from Jonas and Sander, 
carriedd a nonmanual marker. They produced 33 spoken interrogatives, and ten of 
thesee were incorrectly formed, but typical for child language. Some examples of 
interrogativess by the hearing children are: 

Dutch: : 
(17)) Alex2;0 

isis dit? (What is this?) 
iss this? 
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(18)) Alex2;0 
omaoma eventjes? 
grannyy just? 

SC: : 
(19)) Jonas 1;6 

WAAR WAAR 
pen pen 
WHERE E 
pencil l 

(20)) Sander 3;0 
AA V - POINTsander DOEN (What shall we play?) 
watwat zullen wij doen? 
WHATT - POINTsander DO 
whatt shall we do? 

Wee see that the children do not produce signed interrogatives very often. These 
usuallyy contain a wh-q sign, but they hardly ever have the correct grammatical form: 
nonmanuall  markers are left out in signed questions. The input to the deaf children 
wass usually better formed than the signed interrogatives in the input to the hearing 
children,, and yet the hearing children are the only ones to produce the correct form. 
Thee deaf children produce no spoken interrogatives, even though their input 
containedd them, albeit often in an incorrect form. The hearing children are offered 
manyy (incorrect) spoken interrogatives, and produce these themselves, also often 
incorrectlyy formed, although acceptable child forms. They leave out wh-q words or 
thee required rising intonation. We probably see here some influence from the input 
onn the acquisition of these forms by the children, although incorrect forms of 
questionss can be expected at this age in monolingual hearing children. 

Utterancess with an imperative function were signed only (n=5) by the deaf children, 
andd signed (n=8) and spoken (n=13) by the hearing children. For instance: 

(21)) Alex2;6 
mamamama grond (Mummy must sit on the floor) 
mummyy floor 

(22)) Jonas 2;0 
neenee niet, zeg jij  (Don't say: what are you saying?) 
noo not, say you 

(23)) Carta 2;6 
POINTkopjePOINTkopje ROEREN (Stir that) 
POINTcupp STIR 

(Cann I just talk to granny? [on the 
phone] ] 

(Wheree is the pen?) 
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Wee find that the imperatives produced by the deaf and hearing children still are 
simplee in structure, but most are normal for children at their age (see also Chapter 
9).. The deaf children use only sign imperatives, whereas the hearing children 
producee imperatives both spoken and signed. 

8.33 Affective propositions 

Inn an earlier study of the interaction between the deaf mothers with the hearing 
childrenn we found that the mothers showed a tendency to express affective messages 
towardss the children in the spoken modality (see Chapter 2). This has also been 
foundd for ASL. These studies concerned the period before the children were one and 
aa half years old. It is not known what the children do when they produce language. 
Wee are therefore interested in how affective propositions are expressed by the deaf 
motherss and, if they are expressed by the children, how (research question 19 in 
sectionn 3.4). 

Method Method 
Alll  declarative utterances that carry an affective or emotional meaning were coded 
separately.. These utterances were labeled 'phatic' by Moores and Moores (1982) and 
weree found to be predominantly spoken by American deaf mothers with deaf 
childrenn under 6 months of age. Examples of such phatic utterances in SLN and 
Dutchh are: 

(24)) SLN KNAP POINTjij (clever you!) 
CLEVERR POINTyou 

(25)) NL stout jij  (you are naughty) 
naughtyy you 

Results Results 
Withh the hearing children the preference for the spoken modality for affective 
utterancess seems to persist between 1;0 and 3;0 in the same way as it did prior to 
1;00 (Mill s and Coerts 1990) (see Table 8.3). We have no information on the 
interactionn between the mothers and their deaf children before their first birthday, 
howeverr the mothers do not show any preference for speech for the affective 
functionn with the deaf children after this age. They prefer signs to express affective 
messagess in the communication with their deaf children. 
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TableTable 8.3 INPUT DC+HC: Percentages and (number) 
ofof affective utterances as distributed across the signed 
andand spoken input of the deaf mothers 

Affectivee signed spoken 
utterancess ; _______ 

DCC 74% (125) 26% (43) 

HCC 40% (68) 60% (102) 

Thee children produce very few affective propositions, and all these were comments 
aboutt their own behavior or performance. The deaf children altogether produced 8 
affectivee utterances, and all of these were signed, the same as in their input. Jonas 
(H)) produces one spoken affective proposition and Sander (H) one in SC. Their 
inputt of affective propositions was mainly spoken. For these (few) affective 
propositionss then, the output seems to reflect the language choice of the input of the 
deaff  mothers. It is worth mentioning that the point in time in the first year when the 
motherss realize that the child is deaf should probably influence the input. 

8.44 Functional evidence for  separating SLN and NL in the input 

Sometimess it is the case that there are differences in the functional use of two 
languagess in a bilingual environment. For instance, Mill s and Coerts (1990) found 
thatt deaf mothers use both signs and spoken language with their hearing children 
duringg the first year of their life. They used signs predominantly for object-oriented 
talk,, and spoken language for person-oriented interaction. In this study we find that 
affectivee utterances are predominantly spoken with the hearing children, and signed 
withh the deaf children. 
Furthermoree we found, that the deaf mothers offer the deaf children in Dutch only 
declaratives,, whereas interrogatives and imperatives only occurred in SLN and SC 
input.. The deaf children also only produced declaratives in Dutch. This is of course 
alsoo connected to their level of development in Dutch, which we will discuss further 
inn section 9.1.2. In the interaction between the deaf mothers and their deaf children 
wee do find a difference between the functional use of the three language modes, 
namelyy that questions and directives are produced in signs only. 
Forr the input to the hearing children and for their output also we did not find any 
functionall  differences in the use of the three language modes, on the basis of which 
thee children can begin to separate the SLN from NL, except for the use of affective 
utterances. . 
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8.55 Summary 

Declarativess are clearly dominant in the input to all children in all modes; questions 
andd imperatives are present but do not make up much of the input. The proportions 
aree comparable to those found for Dutch input in hearing families. The proportion 
off  imperatives decreases in general over time; there is only an increase in questions 
withh one child, Sander. Within the declaratives labeling decreases with all children 
overr time, as might be expected. The SLN and SC input is similar in terms of 
distributionn of functions; in the Dutch input there are more imperatives. It is not 
clearr why this is; adult-adult interaction needs to be investigated to see if this also 
occurs.. The input to Carla (D) and Alex (H) contains more labeling in general than 
thee input to the other children; this is possible related to the children's slower 
developmentt in visual attention patterns. The mothers concentrate on labeling as a 
simplee language function in the first instance. In the interrogatives the w/i-questions 
showw an increase over time. Signed questions are quite often incorrect in form, that 
iss they have no non-manual marker, but this number decreases over time with the 
deaff  children. Spoken interrogatives are often incorrect in form and this number 
increasess with time (30-56%). This is possible related to the fact that the majority of 
Dutchh questions are produced in a SC context and come under the influence of SLN 
syntax.. We will return to this question in Chapter 9. Affective utterances are 
producedd in the input to all children, only more related to the spoken mode with the 
hearingg children as had already been found in their first year. Affective utterances 
aree more related to the sign mode with the deaf children. 

Inn the output declaratives are also clearly dominant; there are few questions and 
evenn fewer imperatives. Labeling utterances decrease with almost all children. 
Theree are no clear differences between the language modes in terms of distribution 
off  functions, except of course that the deaf children have also no Dutch. The deaf 
childrenn show a decrease in the proportion of questions they produce over time; it is 
nott clear why this is the case. The deaf children produce their first wh-q sign at 2;0 
too 2;6, the hearing children at l;6-2;0. The non-manual marking of sign questions is 
almostt totally absent, except for a few cases in the hearing children. The spoken 
questionss of the hearing children show errors as might be expected. 

Thee input to the children shows a dominance of declaratives and this is reflected in 
thee output. This is probably more an influence of interaction than form. The 
childrenn are offered some interrogatives and imperatives but very few are produced 
byy the children, again probably as a result of interaction. The sign questions that are 
offeredd are more correct to the deaf children than the hearing children but the 
hearingg children appear to be more correct and earlier in their production of sign 
questions.. It is not clear why this is the case; it indicates that input is not having an 
effectt in this aspect. The mothers of Carla (D) and Alex (H) both increase their 
amountt of labeling at age 3;0 and so do the children. This suggests that the amount 
off  labeling produced by the children is strongly influenced by the interaction and 
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inputt of the mothers. The mode selected for expressing affectives is also reflected in 
thee children. The hearing children express affective utterances in speech as do their 
deaff  mothers, whereas the deaf children use sign as do their mothers. 

Thee deaf and hearing children do receive different input to some extent in terms of 
functions,, not only related to the preferred modes with the two groups. 
Interrogativess and imperatives in total are offered slightly more to the hearing 
children;; it is not clear why. Signed imperatives occur only in SC in the input to the 
hearingg children, which emphasizes again their littl e input in SLN. Sign 
interrogativess are more often correct and increase with the deaf children; this is not 
thee case with the hearing children. Of the hearing children Jonas and Sander do 
seemm to be earlier with their production of wh-q question signs and with non-manual 
markingg of questions than the deaf children; this is not a result of the input but 
possiblyy of the fact that they are further with this function in Dutch. On the other 
handd spoken interrogatives are more often incorrect with the deaf children than with 
thee hearing children. This in general confirms the results from earlier chapters that 
thee deaf children are receiving an input which is more focussed on SLN. The 
affectivee function shows a clear difference between the two groups, since hearing 
childrenn have more affective utterances in speech and produce these too, whereas 
thee deaf children receive them only in sign and produce them in SLN. 
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99 STRUCTURAL ASPECTS IN INPUT AND 
OUTPUT T 

Inn Chapter 8 the focus was on functional aspects of the input and output. In that 
contextt some attention was also paid to form, in particular in relation to function. 
Somee aspects of form were different in the input from what might be expected. In 
thiss chapter we will pursue the discussion of form structure in the SLN, NL and SC 
utterances.. Section 9,1 concentrates on the MLU's of the different languages. In 
sectionn 9.2 we will look at the data on the realization of verbs and in 9.3 at verb 
positions.. The realization of arguments is presented in section 9.4 followed by 
sectionn 9.5 on the inflection of verbs. Section 9.6 deals with morphological markers. 
Thee use of function words (in NL and SC) and sign classes in SLN is described in 
sectionn 9.7. Section 9.8 discusses whether or not there is structural evidence for 
SLNN and NL in the input. All sections will be summarized in section 9.9. 

9.11 MLU and MLUL1 0 

Thee mean length of sentences is generally considered one of the indications of the 
developmentall  stage a child is in during the process of language acquisition. The 
mothers'' input is usually slightly ahead of their children's in term of length, as has 
beenn often established in the literature (e.g. Snow 1994). This is generally 
interpretedd as the input acting as a stimulus to growth in the child. In section 7.1.1 
wee described how the mothers and children produced many deictic signs in 
combinationn with a representational sign and/or word. Combinations of signs, or 
words,, indicate SLN or NL syntax. We found that the deaf mothers offered the deaf 
childrenn mainly sign combinations and hardly any word combinations. With the 
hearingg children there were word and/or sign combinations, but fewer sign 
combinations.. These findings will of course be reflected in the MLU of SLN and 
NLL of the deaf mothers, and in the third language mode, Simultaneous 
Communicationn (as defined in Chapter 5). On the basis of the findings in Chapter 7 
andd 8 we might expect that the SC used by the mothers and the deaf children will be 
structurallyy different form the SC used by the mothers and the hearing children. 
Thiss is important to explore, since we want to find out whether or not the SC used 
withh and produced by the children may be considered to be a third system' as 
definedd by Romaine (see also Chapters 1 and 2). 

Wee will use both the Mean Length of Utterance (MLU words) and the Mean Length 
off  10 Longest Utterances (MLUL10). The latter gives us an impression of the 
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longestt structures the mothers and children use. We are especially interested in 
wheree development can be seen, and furthermore we will compare the data of our 
subjectss to the literature. We will clearly make comparisons between the input and 
thee output, where we expect that the input will have a higher MLU than the output 
(questionn 21 in section 3.5). 

Method Method 
Wee calculated the MLU's in signs for SLN and in words for NL by dividing the 
numberr of signs/words (including POINTS) by the number of utterances. The MLU 
forr SC was analyzed in three different ways: once for the SC utterances as a unit 
(SC-MLU),, once for the signed parts of SC utterances (MLU-s) and once for the 
spokenn parts of the SC utterances (MLU-w). One important aspect for the count of 
SCC utterances as a unit is that signs and words that are uttered simultaneously are 
countedd in two ways. If the semantic content of the sign and the word is the same, 
thee sign/word combination is counted as one element. If the content is not the same, 
thee sign and word are counted separately. * 

9.9. LI MLU's in the input 
Wee already know that the deaf mothers of the hearing children offer them hardly 
anyy SLN (section 5.1) and only few multi-sign combinations (section 7.1.1) in SLN. 
Wee therefore only present the SLN-MLU of the deaf mothers to the deaf children 
(Tablee 9.1). 

TableTable  9.1 INPUT DC: SLN-MLU of  the deaf  mothers  with  the deaf childre n 

INPUTT to 

m m 
MCarla a 
MLaura a 
MMark k 

T;0 0 

1.2 2 
1.4 4 

1;6 6 

1.1 1 
1.5 5 
1.2 2 

W W 

1.3 3 
1.7 7 
2.2 2 

2;6 6 

1.3 3 
1.9 9 
1.9 9 

w w 
1.6 6 
2.0 0 
1.4 4 

Withh the deaf children the SLN-MLU ranges between 1.1 and 2.2. With Carla and 
Lauraa there is a slight increase over time. With Mark the MLU is highest at age 2;0 
andd afterwards decreases. At 3;0 this may be caused by the fact that Mark was 
uncooperativee during the session (see section 4.3). However, it may also be due to 
ann increasing use of morphological markers, which can reduce the number of signs 

inn an utterance.̂ We will discuss these aspects further in sections 9.3 and 9.5. The 
MLUL100 for SLN with the deaf children ranges from 1.3 to 4.2 and increases as the 
childrenn grow older.̂  Although a comparison across languages of MLU's cannot be 

seee Appendix to Chapter  9, Procedures for  a detailed description of the calculations, page 286 

II  thank Heleen Bos for  discussing these aspects with me. 

seee Appendix to Chapter  9, Table A9.1, page 289 
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made,, it is interesting to see that Kantor (1982:139) found for two deaf mothers the 
followingg MLU's (in signs) in ASL with their deaf children: 

agee 1;0 MLU 1.6 
agee 1;8 MLU 1.7 
agee 2;6 MLU 2.4 

Thesee are slightly higher than the SLN-MLU's produced by the mothers in our 
study. . 

Inn the Dutch input the deaf mothers have a mean NL-MLU of 1.7 with their deaf 
children,, and we see no development.4 Gregory and Barlow (1986) found that deaf 
motherss with their deaf children produce MLU's (in words) of English of 1.75, 1.36 
andd 1.11 at ages 2;0, 2;6 and 3;0 respectively. The hearing mothers in their study 
hadd MLU's over 3. A low MLU appears to be characteristic for the spoken language 
off  deaf mothers to their young deaf children. 
Withh the hearing children there is no clear development in the NL-MLU of the deaf 
motherss either (see Table 9.2). 

TableTable 9.2 INPUT HC: NL-MLU of the deaf mothers with the 
hearinghearing children 

INPUTT to 

m m 
MJonas s 
MAlex x 
MSander r 

i;o o 

2.1 1 
1.8 8 
2.1 1 

1;6 6 

2.2 2 
1.3 3 
1.6 6 

2;o o 

(3.1) ) 
17 7 

(1.9) ) 

2j6 6 

(1.4) ) 
1.7 7 

(1.7) ) 

. i ;.;;W.'i;, : : 

2.3 3 
1.3 3 
1.9 9 

** Brackets indicate that 10 or fewer NL utterances are produced 

Iff  Tables 9.2 and 9.3 are compared, we can see that the NL-MLU's of the deaf 
motherss remain below those found for Dutch hearing mothers with their hearing 
childrenn in the studies of Wijnands (forthcoming), Gilles and Verlinden (1988:21) 
andd van de Weijer (in press). 

4 4 seee Appendix to Chapter  9, Table A9.2, page 290 
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TableTable 9.3 INPUT: MLU in words of Dutch hearing 
adultsadults to hearing children 

Motherr of 

Wijnands Wijnands 
Bram m 
Bram m 
Sarah h 
Bibiche e 
Dennis s 

GSBsGSBs & Veriinden 
Maarten n 
Maarten n 

V.d.Weijer V.d.Weijer 
child d 

agee of child 

1;9 9 
2;0 0 
2;5 5 
3;0 0 
3;0 0 

1;6 6 
1;11 1 

2;6-2;9 9 

MLUU in 
words s 

3.5 5 
3.4 4 
3.5 5 
3.1 1 
3.8 8 

3.2 2 
3.8 8 

3.2 2 
(Giïlis(Giïlis et al.'s MLU (1988) is based based on 500 utterances of the adult) 

Eitherr the deaf mothers are not very skilled in Dutch or they prefer to use simple 
Dutch.. As we did not make an analysis of the mothers' spoken Dutch used with 
hearingg adults, we cannot give an assessment of their spoken language skills. The 
MLUL100 for Dutch input to the HC is even further below the norm of Dutch 
motherss with hearing children, and it actually decreases over time. We find a range 
off  2.8 (age 1;0) to 1.3 (age 3;0).5 Taking this result together with the finding 
(Chapterr 5) that the amount of Dutch input also decreases over the period studied 
(Figuress 5.Ia-f), we must conclude that Dutch becomes less important and less 
complexx in the input to the hearing children. We may expect that this can have an 
effectt on the acquisition process of the hearing children. 
Summarizing,, the SLN input shows a minimal increase in MLU, and the Dutch 
inputt shows no increase in length with time. This picture may be different for SC, 
sincee this is the most frequent form of input to both groups of children. We do 
indeedd find an increase of MLU in the SC utterances (see Figure 9.1).̂  

5 5 

6 6 
seee Appendix to Chapter  9, Table A9.3, page 290 

seee Appendix to Chapter  9, Table A9.4, page 290 
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FigureFigure 9.1 INPUT DC+HC: Development of SC-MLU of the deaf mothers with the deaf and 
hearinghearing children. 

Wee can see a development in the SC-MLU of the deaf mothers, both with the deaf 
andd with the hearing children. The SC-MLU with Jonas and Sander is at all times 
slightlyy higher than with the deaf children and Alex. This is also the case with the 
rangess of the MLUL10 of the SC utterances7, except with Alex at ages 1;0 and 3;0. 
Onn the whole the SC-MLUL10 in the input to the hearing children is higher (3.5 -
10.6)) than in the input to the deaf children (2.6 - 7.5). 
Too see whether the higher SC-MLU is caused by multi-sign or multi-word parts, we 
willl  next look at the MLU-s (the signed parts) and the MLU-w (the spoken parts) of 
thesee utterances (see Figures 9.IIa and 9.lib).* 

7 7 

8 8 
seee Appendix to Chapter 9, Table A9.5, page 290 

seee Appendix to Chapter 9, Table A9.6, page 290 
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 MCarla 

 M Laura 

-- MMark 

-X—MJonas s 

- * —— MAlex 

- a —— MSander 

FigureFigure 9.IIa INPUT DC+HC : Development in MLU-s of the deaf mothers with the deaf and hearing 
children children 

-»-»—MCarla —MCarla 

MM Laura 

-4—— MMark 

-X—MJonas s 

-*—— MAlex 

-B—MSander r 

1:00 1:6 2;0 2;6 3;0 

FigureFigure 9. lib INPUT DC+HC : Development in MLU-w of the deaf mothers with the deaf and hearing 
children children 

Wee find that both with the deaf and the hearing children there is a development in 
thee MLU-s, which is slightly higher with the deaf children. It is interesting to see 
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thatt the MLU-s with the deaf children is higher than the SLN-MLU (see Figure 9.1). 
Inn Chapter 7 we examined combinations and found these in SLN and SC. This 
resultt shows that the longest utterances are usually offered in SC with the deaf 
children.. The MLU-s with the hearing children is higher than 2.0 after age 2;0, 
whichh confirms that multi-sign combinations are used fairly regularly in their SC 
input. . 
Thee MLU-w remains more or less the same with Alex, it increases with Sander, and 
iss inconsistent with Jonas. We can see a small development with the deaf children, 
evenn though it remains below 2.0. This means that also in the SC utterances thé 
deaff  children are not offered long word combinations often. The MLU-w with the 
hearingg children is higher than with the deaf children. Also, the MLU-w in the SC 
utterancess offered to the hearing children is at all times higher than the NL-MLU. 
Thee longest utterances are thus offered in SC, simultaneously in two modalities (see 
alsoo Chapter 5). However, the emphasis is different for the deaf and the hearing 
children,, namely on signs with the deaf children and on words with the hearing 
children.. In the next section we will see how these input data influences the output 
off  the children. 

9.1.29.1.2 MLU's in the output 
Wee present the SLN-MLU's of the deaf and hearing children in Table 9.4. 

TableTable 9.4 OUTPUT DC+HC: SLN-MLU in aH children 

OUTPUT T 

Deaf f 
Children n 

Hearing g 
Children n 

Childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

i;0 0 

(1.0)* * 
0 0 

0 0 
(1.0) ) 

iLPl l 

i;e e 

1.2 2 
(1.0) ) 
1.5 5 

1.0 0 
(1.0) ) 
1.0 0 

2;0 0 

1.1 1 
1.4 4 
1.5 5 

(10) ) 
0 0 

1.1 1 

2;6 6 

1.6 6 
2.0 0 
2.3 3 

(1.2) ) 
(1.0) ) 
1.3 3 

'' Use of brackets indicates that fewer than 10 SLN utterances were produced. 

M M 

1.8 8 
1.8 8 
2.3 3 

(1.0) ) 
(1.0) ) 
1.4 4 

Thee SLN-MLU of the deaf children ranges between 1.1 and 2.3, which is almost 
exactlyy the SLN-MLU of the input of their mothers. However, the three deaf 
childrenn show a clear development over time unlike the input. The MLUL 10 of the 
deaff  children ranges from 1.1 to 3.99 and also increases over time. The MLUL10 of 
thee deaf children is comparable with the MLUL10 for SLN in the input (see 9.1.1). 
Thee deaf children produce multi-sign SLN increasingly as they grow older. The 
motherss do not clearly have a stimulating role, since the development appears to run 
parallell  in time. 

9 9 seee Appendix to Chapter  9, Table A9.7, page 291 
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Thee hearing children produce SLN-MLU's between 1.0 and 1.4, and there is hardly 
anyy development over time. MLUL10 for SLN is 1.5 at the most. As we found that 
thee mothers offer almost no multi-sign SLN to the hearing children, we can 
concludee that the inputt is reflected in the output of the hearing children. 

Wee present in Table 9.5 some MLU's found for different sign languages, coming 
fromm various studies of children at comparable ages. For ASL Hoffmeister has 
studiedd one child, Kantor two children, Richmond-Welty and Siple studied two sets 
off  fraternal twins, one set of deaf fraternal twins monolingual in ASL and one set of 
hearingg fraternal twins who were raised bilingual-bimodal in ASL, English and 
combinedd signing and speaking. 

TableTable 9.5 MLU's in ASL in children of different ages 

Stud y y 

Hoffmeisterr 1978 

Kantor r 
1982 2 

Richmond-Welty y 
&& Siple 1999 

Language e 

ASL L 

ASL L 

ASL L 
monolingual l 

ASL L 
bilingual l 

Age e 

2;5 5 
3;2 2 
1;0 0 
1;9 9 
2;6 6 
2;0 0 
3;0 0 
2;0 0 
3;0 0 

MLU U 

1.9 9 
1.9 9 
1.0 0 
1.6 6 
1.5 5 
1.8 8 
3.8 8 
1.5 5 
3.1 1 

Althoughh we cannot compare the SLN-MLU's to the MLU's of these other sign 
languages,, we do see that the most development takes place between the age of 2;0 
andd 3 ;0 and not earlier. This can also be observed in the children in this study. 

Wee already know that the deaf children produce no combinations in NL (see section 
7.1.3).. This is of course reflected in their MLU's for Dutch - never more than 1.0. In 
Tablee 9.6 we present therefore only the NL-MLU in the Dutch output of the hearing 
children. . 

TableTable 9.6 OUTPUT: NL-MLU's in the output of the hearing children 
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Thee hearing children's NL-MLU develops over time. It ranges between 1.0 and 2.4, 
whichh is slightly higher than the mothers' NL-MLU (highest was 2.2 - see table 9.2). 
Thiss means that the children's Dutch develops despite the fact that their mother's 
inputt becomes simpler over time. Of course, the hearing children also interact with 
otherr hearing members in their families, which has an influence on their spoken 
languagee acquisition. The deaf mothers' NL-MLU was lower than that of hearing 
motherss of hearing children, and we see that the children's NL-MLlT s in interaction 
withh their deaf mother are also lower than the MLU's of hearing Dutch children 
(comparee Tables 9.6 and 9.7). 

TableTable 9.7 MLU's and MLUL10 ffn words) of Dutch hearing children at différent ages 

Study y 

MLU U 
Gilliss & Verlinden 
1988:: Maarten 
Legtenbergg 1989: Daantje 

V.d.Steltt 1993: Claire 
Fanny y 

Schlichting1996(p.178) ) 
n=200 for all ages 

MLUL10: : 
Schllchtingg 1996 

Age e 

1;6 6 
1;11 1 
2;0 0 
2;6 6 
3;0 0 
2;0 0 
2;0 0 

1;6-2;0 0 
2;0-2;6 6 
2;6-3;0 0 

1 1 
4 4 
0 0 

MLU U 

3.2 2 
3.8 8 
2.5 5 

7 7 
5 5 

3.22 ^ 
1.1 1 

1.3 3 
1.9 9 
2.6 6 
2.7 7 

3.39 9 
5.48 8 

Wee must bear in mind of course that the spoken Dutch produced in interaction with 
theirr deaf mothers may not be representative of their Dutch produced in interaction 
withh other hearing persons. They probably adapt their Dutch to the hearing status of 
theirr mother in that they leave out certain words which they might have produced 
whenn speaking to a native speaker of Dutch (see also Chapter 6). 
Thee NL MLUL101*  for the hearing children ranges between 1.2 and 3.1. It is 
largerr than their mothers' and increases as they grow older whereas their mothers' 
MLULL 10 decreased. So while Dutch contains less often multi-words in the input as 
thee children grow older, the children's use of multi-word utterances in Dutch 
increases.. Schlichting (1996:176) found MLULlO's for Dutch hearing children of 
hearingg parents which are higher than what the hearing children produced in 
interactionn with their deaf mother. 

100 We cannot compare to the data in GRAMA T (Bol and Kuiken 1988) because ML U was measured in 
morphemes. . 

111 see Appendix to Chapter  9, Table 9.8, page 291 
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Sincee the deaf mothers mostly offer multi-sign or multi-word utterances in SC, we 
mayy expect that the children will also have a high MLU in their SC utterances. This 
iss in fact the case. In Figures 9.IIIa and 9.IIIb we present the SC-MLU's of the deaf 
andd hearing children respectively (the SC utterances here are taken as a unit). ̂  Not 
alll  children produce SC utterances at all points in time. 

-Carla a 

 Laura 

-Mark k 

FigureFigure 9.111a OUTPUT DC: Development Development of SC-MLU's of the deaf children 

FigureFigure 9. Mb OUTPUT HC: Development Development of SC-MLU's of the hearing children 

12 2 Seee Appendix to Chapter 9, Table A9.9, page 291 
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Thee deaf children show an increasing SC-MLU over time, even though the actual 
numberr of SC utterances is low. Laura and Mark have a SC-MLU over 2.0 after age 
2;6.. The hearing children also show an increase in SC-MLU up to age 2;6, with 
continuingg increase with Jonas at 3;0. Even though the deaf children produce far 
fewerr SC utterances than the hearing children (Chapter 5), development in SC can 
bee observed, although the SC-MLU of the hearing children is larger at 3;0. 
Thee SC-MLUL10 of the deaf children could only be established for Carla (1.2 -
2.8).. The SC-MLULIO of the hearing children ranges between 1.5 - 7.513 which 
indicatess a more complex development in general, but which is also linked to the 
factt that they produce more SC than the deaf children. 

Withh the mothers (compare Figure 9.1) we found that the longer SC-MLU with the 
deaff  children was caused by more multi-signed parts of SC utterances (measured in 
MLU-s),, while with the hearing children MLU-w was higher, especially so with 
Jonass and Sander (H) (compare Figures 9.IIa and 9.lib). We have made the same 
analysiss for the deaf and hearing children, and present these data in Figures 9.IVa 
andd 9.IVb.l*  We present the mean percentages, because the deaf children have so 
feww SC utterances in all. 

4,00 0 

3,50 0 

3,00 0 

2,50 0 

2,00 0 

1,50 0 

1,00 0 

0,50 0 

0,00 0 
1;00 1;6 2;0 2;6 3;0 

FigureFigure 9.IVa OUTPUT DC: Development Development of MLU-s and MLU-w of the deaf children 

# ___ . 

/ / 

 mf  -9 II 

—— MLU-s 
DC C 

 MLU-w 
DC C 

13 3 

14 4 
seee Appendix to Chapter 9, Table A9.10, page 291 

seee Appendix to Chapter 9, Table A9.11, page 292 
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«—MLU-s s 
HC C 

w w 
HC C 

1;00 1;6 2;0 2;6 3;0 

FigureFigure 9.IVb OUTPUT HC: Development Development of MLU-s and MLU-w of the hearing children 

Forr all children we see a development over time in the different MLU's. For the deaf 
childrenn it is clear that the larger SC-MLU is caused by a larger MLU-s from age 
2;00 on, and that there is no development in their MLU-w. The hearing children 
producee a higher MLU-w than MLU-s in their SC utterances. It is interesting that 
upp to age 1,6, the MLU-s is more or less the same for all children (around 1.0). At 
agee 2;0, however, differences appear both in MLU-s and MLU-w between the deaf 
childrenn and the hearing children. The deaf children's MLU-s in general increases. 
Thee MLU-s of the hearing children also increases, but the MLU-w of the hearing 
childrenn increases more steadily and more rapidly, despite the fact that their 
mothers'' MLU-w remained the same over time. All this indicates that after age 2;0 
thee development of the deaf and hearing children, at least in using SC, starts to 
differentiate.. The deaf children focus on the signing, and the hearing children on the 
words.. This point in time corresponds with the developmental pattern of visual 
attention-givingg behavior (see Chapter 6). Around this time the children have 
learnedd the appropriate attention-giving behavior belonging to either a spoken 
languagee or a signed language, which may influence their own language production. 

Wee can summarize this section by saying that the deaf children mainly show a 
developmentt in SLN or sign-based SC, which is a reflection of their input. Signed 
inputt had the longest MLU in SC, and the deaf children reflect the use of signing in 
theirr own production of SLN and SC. The MLU of the spoken parts in the SC input 
iss never higher than two. Therefore it is not surprising that the acquisition of Dutch, 
orr of word-combinations in a SC context shows no development in the output of the 
deaff  children. And apart from the fact that complex Dutch or spoken parts in SC 

3,50 0 

3,00 0 

2,50 0 

2,00 0 

1,50 0 

1,00 0 

0,50 0 

0,00 0 

 —  * ^ « < — 
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utterancess hardly occur, we have to take into consideration that the deaf children 
cann only process the spoken or mouthed words visually. These two factors can 
explainn why there is no spoken development. 
Thee hearing children mainly show development in NL and word-based SC, which is 
nott really a reflection of the input offered to them. The hearing children are 
presentedd with multi-signed parts in SC input, and do show some development in 
theirr own signed SC production, especially after age 2;6. However, their 
developmentt in Dutch and in the spoken SC is much more evident and once again 
confirmss that hearing children of deaf parents focus on the spoken words. In general 
thee hearing children seem to be slightly ahead in their development of language 
thann the deaf children. 

9.22 Realization of verbs 

Inn this section we will look at the realization of verbs in the analyzable SLN, NL 
andd SC utterances. In section 7.1.1 (combinations of representational signs and 
wordss to deaf and hearing children) and section 9.1 (variation in MLU in input) we 
havee begun to establish what syntactic input is available in SLN, NL and SC 
utterancess on the basis of which the children can acquire the syntactic rules of a 
particularr language. The use of the verbal system in a language is a useful tool to 
startt exploring the syntactic system in more depth. We will therefore first look at 
howw many verbs are produced in SLN, NL and SC utterances in input and output 
(questionn 22 in section 3.5). 

Method Method 
Firstly,, we distinguish utterances without a verb and utterances with a verb in SLN 
andd NL and in the signed and spoken parts of SC utterances. The presence or 
absencee of a verb has different implications in SLN and NL. Dutch has a copula and 
SLNN has not. Omission of the copula in an obligatory context in NL and SC 
utterancess yields an ungrammatical utterance and points to an influence of SLN. 
Furthermore,, Dutch has many auxiliary verbs which are used extensively (see ANS 
1984;; Schlichting 1996), whereas SLN only has a few. These few are used in 
variouss ways and differently from NL (see Bos 1994; forthcoming). The omission of 
auxiliaryy verbs in NL utterances and in the spoken parts of SC utterances again 
wouldd indicate the influence of SLN syntax. Examples of grammatical and 
ungrammaticall  utterances are given in Procedures. 

Procedures Procedures 
Forr this analysis only analyzable utterances were used (see for definitions 
sectionn 4.4.2). This causes some difference in the total number of utterances 
perr language in comparison to data used in section 9.1 (for MLU, where 
utterancess coded as "Points alone' were included). All SLN, NL and SC 
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utterancess without a verb and containing a verb were analyzed, also one-
sign/wordd utterances consisting of a verb only. 
•• Our first step is to look at the SLN and NL utterances. The SLN utterances 
aree analyzed in the same way as the signed parts in the SC utterances (see 
below),, the NL utterances the same as the spoken parts in the SC utterances 
(seee below). 
•• Our second step is to distinguish four categories for the SC utterances: 
11 no verb in the signed part, no verb in-the spoken part (Vsln-Vnl-) 
22 a verb in the signed part, no verb in the spoken part (Vsln+Vnl-) 
33 no verb in the signed part, a verb in the spoken part (Vsln-Vnl+) 
44 a verb in the signed part and a verb in the spoken part (Vsln+Vnl+) 

Alll SLN, NL and SC (signed and spoken parts) utterances were then 
subdividedd in three categories: 
11 grammatical: 
a)) a verb is present, e.g. 

SLNSLN POINTjij BOEK PAKKEN (go get the book) 
POINTyouu BOOK FETCH 

NLL wil je drinken? (do you want a drink?) 
wantt you drink? 

SCC POINTboek KIKKER (that is a frog) 
datdat is een kikker 
POINTbookk FROG 
thatt is a frog 

b)) no verb is necessary (SLN and signed part of SC only) 
SCC JONGEN GROOT 

BOYY TALL (the boy is tall) 

22 ungrammatical: 
Forr this analysis we consider an utterance to be ungrammatical only when 
obligatoryy verbs are omitted. We do not analyze whether or not the right form 
off the verb is produced, or whether for instance function words are left out in 
ann utterance. These analyses will be done in sections 9.5 and 9.6. 
c)) a copula is omitted (NL only) 

NLL konijntje zacht (the rabbit is soft) 
rabbitt soft 

d)) an auxiliary verb is omitted (NLonly)15 

NLL jij  drinken? (do you want to drink?) 
youu drink? 

e)) other verb omitted 
SLNPOINTjijSLNPOINTjij BOEK (you read the book) or (you have a book) 

POINTyouu BOOK 

Whetherr or not SLN has auxiliary verbs and if so how they are to be applied is currently being 
studiedd by Heleen Bos (forthcoming). 
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NLL  jij  boek 
youu book 

33 other: 
f)) one sign/word or one constituent 

NLL  gele ring (yellow ring) 
Wee do not look at the grammaticality of utterances of one sign and/or word if 
itt does not consist of a verb, because in relation to the development of verb use 
thesee are not relevant. Utterances consisting of one (spoken and/or signed) 
verbb were analyzed according to the grammatical/ ungrammatical distinction. 
Ellipsiss was not considered in this analysis. Roelofs defines ellipsis as "an 
utterancee without (part of) a predicate of without obligatory arguments" 
(1998:66).. There is no information available on ellipsis in SLN or SC. Ellipsis 
inn Dutch is described in ANS (1984:794) for adult users. However, no studies 
aree know on the use of ellipsis in parent-child interaction in Dutch (but see 
Roelofss 1998; Blankenstijn and Scheper forthcoming) 

9.2.19.2.1 Presence of verbs in the input 
Thee relatively high percentage of nouns in the input (see section 7.2.1), already 
suggestedd that there might be a low proportion of utterances containing a verb in 
SLN,, NL and SC utterances if the utterances are not so long. Also, we demonstrated 
inn section 7.1.1 and in section 9.116 that only 3% of SLN input to the hearing 
childrenn consisted of more than two representational signs, indicating a very low 
levell  of syntactic input. To the deaf children the mothers presented 13% of 
(potentially)) syntactic NL input, however with a MLU below 2.5 (see Table A9.2). 
Thiss leads us to expect few verbs in the SLN input to the hearing children and in the 
NLL input to the deaf children. 

SLNSLN and NL input 
Sincee the number of verbs in the input are small, we decided to pool the input data 
forr the deaf and for the hearing children up to age 3;0.*7 Individual variation will 
bee mentioned if relevant for the discussion. 
Wee found that of the SLN input offered to the deaf children only a third of the 
utterancess (n=122, 33%) contains a verb. A slight increase over time in the use of 
verbss can be observed. Of the analyzable SLN utterances without a verb (n=246) 
72%% belongs to category 5 (one sign/one constituent), which was to be expected 
fromfrom the relatively low MLU (see section 9.1). The remaining utterances fall in 
categoryy lb (grammatical: no verb necessary). 

seee Appendix to Chapter  9, Table A9.1 for  SLN MLUL1 0 in the input to the hearing children, page 
289 9 

Forr  individual data see Appendix to Chapter  9, Tables A9.12-A9.17, pages 292-293 
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Withh the hearing children verbs are used too (n=29, 47%), but per session fewer 
thann 10 SLN utterances in total are offered. The deaf mothers proportionally use 
moree SLN verbs with the hearing children (47%) than with the deaf children (33%), 
butt this difference may be due to the low numbers. The mothers offer 33 SLN 
utterancess without a verb; 79% consist of one sign/one constituent, and in the 
remainderr no verb is necessary. 

NLL utterances with a verb are only really used with the hearing children (n=137, 
49%).. A decrease in the use of NL verbs can be observed in the input to Jonas and 
Alex,, an increase in the input to Sander. There are only 3 spoken verbs offered to 
Lauraa (D) and none to the other deaf children, so we will not further discuss the NL 
inputt to the deaf children. 
Off  the 144 NL utterances without a verb offered to the hearing children 91% consist 
off  one word/one constituent (see also NL-MLU in section 9.1.1). The remaining 
inputt consists of NL utterances where a copula, an auxiliary or a main verb is 
omitted.. We see that the NL input to the hearing children is predominantly very 
simplee and sometimes grammatically incorrect (5%) with regard to presence of 
verb. . 

SCSC input 
Inn Figures 9. Va-f18 we present the SC input of the deaf mothers, subdivided in SC 
utterancess without a verb (Vsln-Vnl-) and SC utterances with a verb, according to 
thee modality in which a verb occurs. 

Seee Appendix to Chapter  9, Tables A9.18 - A9.23, pages 293-294 
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FigureFigure 9.Va Mother of Carta FigureFigure 9. Vd Mother of Jonas 

Vsln-Vnl-- Vsln+Vr*- Vsln-Vnl+ Vsln+Vnl+ Vsln-Vnl-- Vsln+Vnl- Vsln-Vnl+ Vsln+Vnl+ 

FigureFigure 9.Vb Mother of Laura FigureFigure 9. Ve Mother of Alex 

Vsln-Vnl-- Vsln+Vnl- Vsln-Vnl+ Vsln+Vnl+ Vsln-Vnl-- Vsln+Vnl- Vsln-Vnl+ Vsln+Vnl+ 

FigureFigure 9. Vc Mother of Mark FigureFigure 9. Vf Mother of Sander 

Vsln-Vnl-- Vsln+Vnl- Vsln-Vnl+ Vski+Vnl+ Vsln-Vnl-- Vsln+Vnl- Vsln-Vnh- Vsln+Vnl+ 

 1:0 o 1.6 o2;0 D2;6 I 3 ; 0 0 

FiguresFigures 9.Va-f INPUTDC+HC: SC utterances 
withoutwithout and with a verb in the input of the deaf 
mothers mothers 
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SCC utterances without a verb (Vsln-Vnl-) form the largest category for all mothers. 
Manyy of these SC utterances consist of one spoken or one signed word/constituent.19 

AA typical example is (1): 

(1)) POINTtrein TREIN (that is a train) 
trein trein 

POINTtrainn TRAIN 
train n 

Inn utterances such as these there is no verb in the signed part, which is fully 
grammatical,, and one spoken word is uttered simultaneously with the lexical sign. 

Theree are a few occasions (mean 2% or less) that a main verb is omitted as 
exemplifiedd in (2). 

(2)) y/n-q (Let's do something else now, ok?) 
WIJNUWIJNU ANDERS 

nunu even wat anders ok 
v/n-q q 

WEE NOW ELSE? 
noww just something else ok 

Itt is not certain that we are dealing here with an ungrammatical signed part - these 
utterancess need to be studied further. In this example the verb 'doen' (to do) is 
omittedd in the spoken part. 
Ungrammaticall  spoken utterances20 are found on average in 12% of the SC input 
withoutt a verb with the deaf children and in 18% with the hearing children. 
Commonlyy a copula, an auxiliary and/or a main verb are left out in the spoken part 
whenn no verb is needed in the signed part - these ungrammaticalities in the spoken 
partss seem likely to arise under the influence of the verbal structure of SLN. 
Onn the whole we find that SC utterances without a verb, consisting of more than 
onee sign or word, seem to be influenced by SLN syntax in that copulas and 
auxiliariess are not present, both with the deaf and with the hearing children. The 
spokenn parts are clearly subordinate to the signed parts. This leads to more 
ungrammaticall  spoken parts with the hearing children than with the deaf children, 
simplyy because the mothers speak or mouth more with them than with the deaf 
children. . 

Withh the deaf children category Vsln+Vnl- (signed verb present) is small but 
increasess over time. With the hearing children this category is also small but it 

seee Appendix to Chapter 9, Tables A9.24 - A9.29, pages 295-296 

seee Appendix to Chapter 9, Tables A9.24 - A9.29, pages 295-296 



RealizationRealization of verbs 185 

remainss more or less the same over time. A typical example is (3) (NB the verbs 
WASHH and SCRUB are located on the picture of the doll in the book): 
(3)) [ML2;6] 

OHUEFOHUEF POP BAD WASSENboek SCHROBBENboek 
lieflief pop bad 

OHH NICE DOLL BATH WASHbook SCRUBbook 
nicee doll bath 

(Oh,, the sweet doll is being washed and scrubbed in the bath) 

Withh the hearing children category Vsln-Vnl+ (spoken verb present) is much larger 
thann with the deaf children, even though it seems to be decreasing over time (see 
examplee (4). The deaf mothers differ individually. Jonas' mother uses this category 
decreasingly,, Alex' mother mainly uses this category when Alex is 1;0 and the 
motherr of Sander continues to use this category more or less to the same extent 
acrosss the different points in time. 

(4)) TREIN 
daardaar gaat de trein 

TRAIN N 
theree goes the train 
(theree goes the train) 

Utterancess like example (4) are used far more with the hearing children (mean 
72%)) than with the deaf children (mean 42%). This confirms the patterns found in 
thee MLU section (9.1.1), where we saw that the emphasis in SC input lies on signs 
withh the deaf children and on words with the hearing children (see also section 
6.3.1). . 

Thee final category Vsln+Vnl+ (signed and spoken verb present) occurs in the input 
too all children. It is the second largest for all mothers, although there are individual 
differencess (see Figures 9.Va-f). We can see no clear development in this category. 
AA typical example is shown in (5): 

(5)) [MS2;6-utt. 62] 
MENEERMENEER STERK SaPAKKENl KOGEL 
meneermeneer sterk pakt kogel 
MISTERR STRONG 3aTAKEl CANNONBALL 
misterr strong takes cannonball 
(Mr.. Strong picks up the cannonball) 

NBB In this example we overlook the omission of the article before 
'cannonball'' with respect to grammaticality. 
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Inn conclusion we have found that the number of utterances with a verb varies 
considerablyy among the mothers in all modalities. The mothers use a signed verb in 
approximatelyy a third of the SLN input with the deaf children and in 47% of the 
SLNN input to the hearing children (but few instances). In spoken Dutch verbs are 
virtuallyy only presented to the hearing children in about half of the NL input; some 
utterancess (about 5%) are therefore ungrammatical. In SC input we find that the 
motherss offer the children many utterances without a verb (range = 37 - 93%) in 
eitherr part. There is much individual variation. These SC utterances are under the 
influencee of SLN. If a verb occurs in the SC input, it occurs most often in both parts. 
SCC utterances with only a signed verb increase in the input to the deaf children and 
aree rare in the input to the hearing children. SC utterances with only a spoken verb 
occurr decreasingly in the input to the hearing children, and more so than in the 
inputt to the deaf children. 

9.2.29.2.2 Presence of verbs in the output 
Inn section 7.1.3 we found that the deaf children all combine representational signs 
(syntacticc SLN) but no representational words (syntactic NL). We expect therefore 
onlyy a few spoken verbs produced by the deaf children. The hearing children 
combinee both signs and words and thus produce syntactic SLN and NL. In their 
outputt we therefore expect both signed and spoken verbs, despite a very low SLN-
MLUU (see section 9.1.2). 

SLNSLN and NL output21 

Thee deaf children in total produce 290 SLN utterances without a verb, which is 76% 
off  the total SLN output. Of these, 44% (n=128) consist of one sign/constituent 
(categoryy 5). They produce 154 utterances (53%) in which no verb is required 
(categoryy 1). They also produce 7 utterances (3%) where a main verb is left out 
(categoryy 4). This category was not found in the input. Compared to the input we 
findd that in the output there is a higher percentage of category 1 (mainly labeling) 
utterancess compared to category 5 (one constituent). The deaf children start 
producingg signed verbs from about age 1;6 (n=4, 17%) and increasingly so, both in 
numberr and proportionally. At age 3;0 on average 35% of their SLN utterances 
containss a verb (n=50). Altogether they produce 92 utterances with a verb (see 
Tablee 9.8). 
Thee hearing children produce in total 40 SLN utterances without a verb (61%), 
mostt of which consist of one sign, and there is one utterance where no verb is 
neededd (cat.1). All three hearing children produce some signed verbs, but 
inconsistentlyy over time, and to a small extent only. We see no development here. 

Thee deaf children produce altogether 9 NL utterances, all without a verb (see Table 
9.8),, all of category 5 (one word/constituent). Since the input also contained hardly 
anyy spoken verbs, this was to be expected. 

seee Appendix to Chapter  9, Tables A9.30 - A9.35 for  foil  details, pages 296-297 
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Thee hearing children produce 220 NL utterances without a verb, which is 75% of 
thee total NL output. Category 5 (one constituent) forms 88% of these utterances. In 
thee remainder a verb is often omitted, namely a copula (7%), an auxiliary verb (3%) 
orr a main verb (3%). The output reflects the input very closely in that it is very 
simple.. In some cases a SLN influence might be interpreted in the omission of 
(obligatory)) verbs, which renders the NL utterances ungrammatical. 

TableTable 9.8 OUTPUT DC+HC: Number and (%) of SLN and NL utterances containing 
ayerb ayerb 
SU** CNKlfën 1;0 i; 6 2;0 2;6 $ 0 
OUTPUT T 
Deaf f 
Childre n n 

Carta a 
Laura a 
Mark k 

0 0 
22 (66) 
22 (17) 

33 (7) 
44 (50) 
3(14) ) 

22 (5) 
100 (20) 
144 (26) 

122 (22) 
255 (52) 
133 (33) 

Hearingg Jonas - 2 (18) 3 (60) 6 (100) 
Childre nn Alex 0 0 1 (100) 

Sanderr  - 2 (15) 5 (50) 3 (30) 
NL L 
OUTPUT T 
Deaf f 

childre n n 

Healing g 

childre n n 

CNIdren n 

Carta a 
Laura a 
Mark k 

Jonas s 

Alex x 
Sander r 

i; 0 0 

--

0 0 

0 0 
0 0 

1-6 6 

0 0 

0 0 

0 0 

22 (14) 
0 0 

2;0 0 

0 0 

122 (27) 

99 (17) 
11 (10) 

£6 6 

0 0 

144 (78) 

100 (26) 
11 (20) 

3;0 0 

0 0 

99 (43) 

100 (44) 
33 (27) 

(%)(%) are between brackets and  in italics when 10 or fewer SLN or NL utterances at at occur 
duringduring a particular session; "-" means no SLN or NL utterances are produced 

Evenn though the hearing children produce only a few SLN utterances, 
proportionallyy these contain more verbs than the SLN output of the deaf children. 
Thee use of signed verbs may be triggered earlier in hearing children by the use of 
spokenn verbs in NL utterances. However, the deaf mothers also have a slightly 
higherr proportion of signed verbs in the input to the hearing children than to the 
deaff  children, so partly this may be explained by the input that is offered (see 
sectionn 9.2.1). 

Jonass (H) and Sander (H) produce spoken verbs from the age of 2;0, and Alex (H) 
fromfrom age 1;6. In general there is an increase over time of the use of spoken verbs in 
thee output, even though the numbers remain small. Together the hearing children 
producee 72 NL utterances with a verb. In Table 9.9 we present data that Schlichting 
(1996:119)) found for utterances containing a verb phrase for monolingual Dutch 
hearingg children. We include the data of our hearing children for comparison. 
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TableTable 9.9 Percentages of utterances containing a verb 
inin the output of monolingual Dutch children from Schtichting 
(1996),(1996), and of the hearing children in our study 

Sehlichöng g 

meann age 1 ;11 
meann age 2;4 
meann age 2; 10 
meann age 3;3 

8 8 
25 5 
38 8 
42 2 

Hearingg children of 
deall mothers 

agee 2;0 21 
agee 2;6 40 
agee 3;0 40 

--

Wee see a steady increase in the use of verbs, both with the Schlichting children and 
withh the hearing children of the deaf mothers. Our hearing children seem to produce 
moree utterances containing a verb proportionally than the monolingual children up 
too age 2;6. However, we know that the hearing children also produce many SC 
utterances,, so the comparison should be interpreted with care. It may be that when 
theyy produce a Dutch utterance, they are more inclined to use a verb phrase and that 
utterancess not containing a verb occur more often in SC utterances, also under the 
influencee of SLN. 
Inn the next subsection we will take a look at the SC production of the children. 

SCSC output22 

Mostt of the SC utterances produced by the deaf children are without a verb (mean 
89%% category Vsln-Vnl-).The deaf children produce no ungrammatical utterances" 
ass defined in this study, mainly because most utterances consist of one word/sign or 
constituents,, which we did not analyze further. Carla and Laura together produce 7 
SCC utterances with a verb, 5 with a signed verb only, one with a spoken verb only, 
andd one with a verb both signed and spoken. Since the number of SC utterances 
withh a verb is so small in the output of the deaf children, we will not further discuss 
these. . 
Withh the hearing children category Vsln-Vnl- is 59%, a much lower percentage 
thann with the deaf children. They produce many one-word/sign/constituent 
utterances.. Jonas at 3;0 increasingly produces SC utterances consisting of two or 
moree signs/words, and the percentages of ungrammatical spoken or signed parts 
alsoo increase.24 We find that Sander produces simple SC, although he does produce 
aa few (ungrammatical) longer NL parts. Both children at times omit a copula, 
auxiliaryy or main verb in the spoken parts. This may reflect an influence of SLN on 
thee SC utterances without a verb, which was also present in the input. Alex 
producess only a few SC utterances (n=48 in total), and as these are all one 
word/signn utterances we will not further discuss them. 

22 2 

23 3 

24 4 

seee Appendix to Chapter  9, Tables A9.36-A9.41 for  details, pages 298-299 

seee Appendix to Chapter  9, Tables A9.42-A9.47, pages 299-300 

seee Appendix to Chapter  9, Tables A9.42-9.47, pages 299-300 
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Wee present the actual number of utterances of the hearing children in Table 9.10. 
Sincee the number of utterances is so small, we emphasize that the following data are 
too be interpreted with care. 

TableTable  9.10 OUTPUT HC: Number  of  SC utterances  with  a verb, 
producedproduced  by the hearing  children 

childre n n 
Vsln+Vnl --
Vsln-Vnl + + 
Vsln+Vnl + + 
Totall  SC+verb 

1ïö ö 

0 0 
0 0 
0 0 
0 0 

1;6 6 

0 0 
0 0 
3 3 
3 3 

2;0 0 

1 1 
12 2 

8 8 
21 1 

W&W& ;y ;y 

1 1 
23 3 
20 0 
44 4 

3;Ö Ö 

4 4 
37 7 
22 2 
63 3 

Totaf f 

6 6 
72 2 
118 8 
131 1 

Thee hearing children produce in total 131 utterances with a verb, with 60 (46%) 
signedd verbs and 125 (95%) spoken verbs. Their SC input with a verb came to 706 
utterances,, with 460 signed verbs (65%) and 662 (94%) spoken verbs, there is a 
differencee in the percentage of signed verbs in the output of the children compared 
too that in the input, but the percentage of spoken verbs matches that of the input. 
Thiss points again to a focus on the spoken modality. 
Thee hearing children produce 6 SC utterances with a signed verb only. This 
categoryy was small in the input, and the children do not use it very often either. 
Theyy produce 72 utterances with a spoken verb only (Vsln-Vnl+). This subset forms 
54%% of all SC output with a verb. In the input of the mothers this category was on 
averagee 20% and mainly used by the mothers of Jonas and Sander. The increasing 
usee of this category confirms that the focus of the hearing children is on the spoken 
modality.. The second largest category for the hearing children is Vsln+Vnl+, which 
iss increasingly used, just as it is by the mothers. 

Inn conclusion we find that the deaf children produce most of their utterances 
withoutt a verb. This is a reflection of the input, but the children leave out more, also 
typicall  of acquisition. The utterances are usually fully grammatical. They only 
producee signed verbs, mostly in SLN utterances but also some in SC. Only a few 
obligatoryy verbs are omitted. Over time the children increase the number of signed 
verbs,, both in number and proportionally. At age 3,0 about 35% of their SLN output 
containss a verb, which is very similar to the percentage of signed verbs in their 
input.. Studies of the children at later ages should shed more light on the presence 
off  signed verbs in their output. 
Thee hearing children do not produce many signed verbs, and we do not see any 
developmentt over time. Half of the SLN input of their mothers contained a verb, but 
obviouslyy this is not picked up by the children. They do produce spoken verbs in NL 
increasinglyy over time, spoken verbs were presented to them in NL utterances, 
althoughh many were omitted. They also produce verbs in SC utterances, the 
majorityy of which is spoken, or spoken and signed simultaneously. This reflects the 
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emphasiss on the spoken modality by the hearing children, which was also found in 
otherr sections. Their mothers' SC input also contained many spoken, or 
signed/spokenn verbs, whereas SC utterances with only a signed verb were rare in 
thee input. 
Inn the next section we will focus on the realization of arguments in SLN, NL and 
SCC utterances. 

9.33 Realization of arguments 

Wee know that SLN is a prodrop language, which means that under certain conditions 
subjectss and objects can be omitted (Chapter 2). We will look at the (non-) realization 
off  subjects and objects in the linguistic input and output. For this we will analyze 
onlyy those SLN and SC utterances that contain a signed verb. 
Dutchh is not a prodrop language, which means that subject and obligatory objects 
mustt be realized. The subject can only be left out grammatically in imperative 
sentences,, or when topic drop occurs (a.o. ANS 1984; Kramer 1995; Scheper et al. in 
press;; Schlichting 1996). Obligatory objects must also be realized, unless topic drop 
occurs.. There are two conditions under which topic drop can occur in Dutch. A 
structurall  condition, namely that it concerns the first person and a pragmatic 
conditionn that the topic is inferable from the context. The ANS gives the following 
examplee (6) forr topic drop (1984:968): 

(6)) In 1981 ben ik hier komen wonen, pk] was inmiddels getrouwd en 
dann wil je wel een wat groter huis (spreektaal). 
(Inn 1981 I came to live here. [I] was married by then, and you would 
likee to have a bigger house) (vernacular). 

Inn parent-child interaction subjects and objects often linguistically refer to referents 
withinn the sight of the speaker and addressee (Schlichtingl996:56). Schlichting 
presentss examples for subject drop and object drop by adult speakers (our examples 
(7)) and (8)): 

(7)) past niet ([it] doesn't fit) [referring to a piece of a 
fitsfits not jigsaw puzzle] 

(8)) heb ik om mijn nek geknoopt (I have tied [it] around my neck) 
havee I about my neck tied 

Utterancess such as these are considered grammatical and are expected to occur 
regularlyy in mother-child interaction, which often deals with the here-and-now at 
thee ages that we are studying (up to 3;0). The here-and-now character of the 
interactionn makes subject and object drop 'easier' because the participants and/or 
materialss are known and need not always be explicitly mentioned. 
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Krömerr (1995) related the (non-)realization of subjects in child language also to 
finiteness.finiteness. She found in young Dutch children that if subjects are realized, they will 
occurr with a finite verb, and more subjects will be dropped with non-finite verbs. 
Wee will study the input and the output for spoken subject realization related to 
finiteness.finiteness. We will analyze all NL and SC utterances with a verb for the correct 
(non-)) realization of subjects and objects, and look at the finiteness of the verb in 
relationn to subject realization. 
Inn general we will consider here what arguments are realized in SLN, NL and SC 
utterancess in the input and in the output of the children (research question 23 in 
sectionn 3.5). 

Procedures Procedures 
Forr these analyses we studied all analyzable SLN, NL and SC utterances 
withh a verb.25 

•• For the SLN utterances we look at whether or not subjects and objects are 
realized.. Subjects can be dropped in SLN. Obligatory and optional objects 
cannott be distinguished, since these aspects have not been studied yet. For 
SLNN we will give percentages for presence or absence of objects. 
•• All NL utterances that contain a verb are coded for having a subject or for 
nott having a subject, and for presence or absence of obligatory objects. We 
willl look at whether subject and/or object drop occurs correctly or 
incorrectly.. Utterances are considered correct when the subject is realized, or 
whenn the subject is not realized in imperative sentences or when topic drop 
occurs.. Obligatory objects must always be realized, except in the case of topic 
drop p 
Followingg Kramer (1995) we subsequently look at the finiteness of the verb, 
too see whether or not subjects are realized with finite verbs more often than 
withh non-finite verbs. In the Appendix to Chapter 9 we present a list of all 
occurringg verbs in the input and the output, categorized according to 
transitiveness,, and whether or not objects are obligatory or optional. 
•• For the SC utterances we have the following procedure: all SC utterances 
withh a signed verb are analyzed for subject an/or object realization in two 
groups:: those with a simultaneously spoken verb, and those without. All SC 
utterancess with a spoken verb are analyzed in two groups, one with a 
simultaneouslyy signed verb and one without. Additionally we looked at 
whetherr or not subject/object realization was correct (i.e. subject and 
obligatoryy object must be realized, unless topic drop occurs) and whether 
subjectt realization occurred with finite verbs. 

2 55 See Appendix to Chapter  9, page 301-305 for  a list of the studied verbs 
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9.3.19.3.1 Realization of arguments in the input 
RealizationRealization of arguments in SLN and NL with a verb 
Theree are 122 SLN utterances with a verb in the input to the deaf children (see 
sectionn 9.2.1). Subjects are dropped in 57% of these utterances (see Table 9.11). 
Wheree a transitive verb is used (n=64), objects are dropped in 58% of the cases. Of 
thee 37 objects that are not lexically realized only six are expressed through 
classifier-incorporationn into the verb (see section 2.3.1). Four verbs are spatial 
verbs,, where the object can be expressed through choice of location, e.g. 
VINDENbalVINDENbal 'FINDball', where the verb is made on the real or localized ball. It is 
thuss not often the case that lexical objects are dropped as a result of agreement 
occurringg in the utterance - this occurs with only 16% of the transitive verbs. 
Inn the input to the hearing children there are 29 SLN utterances with a verb and 
heree all but three subjects are omitted. Eight transitive verbs are used with only one 
lexicall  expression of the object {BLOEM PLUKKEN 'FLOWER PICK'). 

TableTable 9.11 INPUT DC+HC: Number and (%) of Subject and 
ObjectObject drop in SLN utterances of the mothers 

SLNN input of "total no. of Sdrop' 
deaff mothers to utterances with a 

. "  '"  . . . . V e r b ' _ _ _ 

Deaff children 122 69 (57) 
Hearingg children 29 26 (90) 

,;::/;';";:: : Total no. of transitive ödróp* 
:.:,,:.:,,:::'i.::'i.: .'.  'verbs 
Deaff children ISA 37 (58) 
Hearingg children 8 7 (88) 

"" Percentages are from total number of SLN utterances with a verb 
bb Percentages are from total number of transitive verbs 

Thee percentages of subject- and object drop are similar in the SLN input to the deaf 
childrenn (around 57%) and also similar with the hearing children (around 88%). 
However,, the fact that much more subject and object drop occurs with the hearing 
childrenn is striking. Possibly the mothers make a distinction between SLN and NL 
inn this respect which they feel they must emphasize with the hearing children 
(Sdropp and Odrop in SLN but not in NL). With the deaf children the need is less 
urgent,, because they are offered hardly any Dutch. We will come back to this aspect 
inn the discussion of the NL utterances with a verb. 

Boss (1995) examined this aspect in adult SLN signing. She found that in 39% of 
adultt SLN utterances the subject is not lexically expressed, compared to 63% of the 
objectss (1995:136). She concludes that 
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[...]]  subjects often are expressed only lexically, and not in agreement whereas 
objectss tend to be expressed through agreement. This preference for object 
agreementt is mirrored in object-drop: there is more object-drop than subject-
drop.. (Bos 1995:137) 

Comparedd to the percentages found by Bos, there is more subject-drop in the input 
too the deaf children (57% compared to Bos' 39%). Object-drop is comparable (58% 
too Bos' 63%). In section 9.5 we will see whether or not this difference in subject 
dropp can be explained by agreement factors. Subjects can possibly be omitted more 
oftenn because the discourse involves fewer topic shifts than in the stories told by the 
adultss in Bos' data. The play-sessions also dealt mainly with here-and-now 
situations,, where referents are present. 

Thee NL input to the hearing children contains 137 utterances with a verb. Of these 
933 are imperative sentences where no subject is required (68%). In the 44 remaining 
declarativee or interrogative utterances subjects are realized in 23 cases (52%) and 
thesee all occur with finite verbs. (Subject) topic drop occurs in 32% (n=14), in more 
thann half the cases with finite verbs. In only 7 NL utterances with a verb (16%) is 
thee subject ungrammatically omitted, 4 times with a finite verb, and 3 times with a 
non-finitee verb. We can say that the NL input to the hearing children mostly 
conformss to the rules of Dutch with respect to the realization of subject. The 
influencess from the SLN rule of subject drop is apparently limited. There are only 
threee utterances with a verb which take an obligatory object and these are all 
realized.. On the whole it appears that the mothers follow Dutch rules for subject and 
objectt realization. 

RealizationRealization of arguments in SC input with a verb 
Inn Table 9.12 we present the percentages of dropped subjects and objects in SC 
utterancess of the deaf mothers. The grammatical cases of subject or object drop in 
spokenspoken imperative sentences or topic drop contexts are not represented in this table. 
Onlyy the ungrammatical cases are counted; these are presented as a percentage of all 
SCC utterances with a spoken verb. 



1944 Structural aspects in input and output 

TableTable  9.12 INPUT DC+HC: Numbers  and (%) of  dropped  subjects  and objects with  signed 
andand  spoken  verbs  in  SC utterances  of  the deaf  mothers  with  the deaf  and hearing  children 

MP\JT: MP\JT: 
SCutt. . 
signedd V 
spokenn V 
signedd V + 
spokenn V 

signedd V 
spokenn V 
signedd V+ 
spokenn V 

Totall no. of 
utterances s 

87 7 
35 5 

243 3 

Totall no. of 
transitive e 

verbs s 
46 6 
7 7 

126 6 
51 1 

DMDC C 
Sdrop" " 

444 (51) 

*!.?.. (311 _ 
1411 (58) 

*1088 (44) 
OMDC C 
OO drop* 

33 £71__ 
*44 (43) 
877 (69) 
'111 (22) 

Totall no. of 
utterances s 

44 4 
246 6 
416 6 

Totall no. of 
transitivee verbs 

24 4 
23 3 

rr 265 
77 7 

DMNC C 
SS drop 

388 (86) 
*233 (9) 
2455 (59) 
*799 (19) 

DMHC C 
OO drop 

144 (58) 
*33 (13) 

1177 (44) 
*144 (18) 

PercentagesPercentages  are from  total  number  of  utterances  with  a verb 
bb Percentages  are from  total  number  of  transitive  verbs 
** = ungrammatical  S- or  O drop 

Inn the category SC utterances with only a signed verb, the deaf mothers produce 87 
withh the deaf children, of these 46 are transitive signed verbs. With the hearing 
childrenn 44 utterances have a signed verb, of which 24 are transitive verbs. The 
motherss drop more subjects than objects with both groups of children unlike the 
SLNN utterances, but they drop more subjects and objects with the hearing children. 
Thiss is the same as the finding with the SLN utterances, and may be a reflection of 
ann emphasis. 

Inn the category SC utterances in which only a spoken verb is produced, the deaf 
childrenn are offered 35 of such utterances. In 16 (46%) the spoken subject is 
realized,, mostly with a finite verb (94%). In total the subject is ungrammatically 
omittedd in 11 utterances (31%). The mothers offer 7 transitive verbs, with 4 
obligatoryy realized objects (57%). 
Withh the hearing children the mothers produce 246 SC utterances with a spoken 
verb.. In 172 utterances the subject is realized (69%), mostly with finite verbs (98%). 
Off  those cases where the subject is dropped, 21 are imperatives and topic drop 
occurss in 30 utterances. In 23 utterances (9%) the subject is ungrammatically 
dropped.. This is comparable with the figures for the NL utterances. 23 Transitive 
verbss are used with 17 lexically realized objects, whereas with three verbs object 
topicc drop occurs. In 3 cases (13%) the object is ungrammatically left out, which is 
alsoo comparable to the NL input. In these SC utterances then the mothers realize 
moree subjects and objects with the hearing children than with the deaf children, 
whichh is contrary to what we found for the SC utterances with a signed verb. 
Realizedd subjects occur mostly with finite verbs, which was also found by Kramer 
forr child Dutch (1995). In these SC utterances with a spoken verb only the mothers 
clearlyy follow the syntactic rules of Dutch (realize subjects and obligatory objects). 
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Lastlyy we look at those SC utterances where the signed verb is combined with a 
spokenn verb. 
Thee deaf children are offered 243 of these and in 58% the signed subject is dropped 
andd in 44% the spoken subject, in the latter case ungrammatically. This reflects a 
considerablee SLN influence on the spoken part of the utterance. (Spoken subjects 
aree realized in 29 cases (12%), in 53% with a finite verb. In 49 (20%) cases we find 
spokenn subject topic drop which is allowed in Dutch and in the remainder of the 
utterancess no subject is expected.) There are 126 transitive signed verbs with 69% 
droppedd objects. Spoken transitive verbs with an obligatory object total 51, with 11 
casess (22%) of ungrammatically dropped objects. There are 20 (39%) realized 
objects.. Object topic drop occurs with 20 verbs (39%). 
Thee signed parts of the SC utterances are very similar to the SLN input to the deaf 
children,, on average 55% percent of the subjects are dropped. The spoken parts 
seemm to be under the influence of SLN syntactic rules, in that there is also a high 
percentagee of subject drop (44%) in those utterances where both a signed and a 
spokenn verb are present. In the SC utterances with only a spoken verb the 
percentagee of subject drop is lower (31%) and we see less influence of SLN here. 
Objectt drop occurs often (69%) in the SC utterances with a signed and a spoken 
verb,, but hardly in those SC utterances with only a signed verb (7%). The 
percentagee for dropped objects in the spoken parts is quite high, but higher in 
utterancess with only a spoken verb (43%) than in utterances with both a signed and 
aa spoken verb (22%). 

Thee hearing children are offered 416 simultaneously signed and spoken verbs. In 
thee signed parts 59% of the subjects are dropped, comparable to the input to the deaf 
children.. The mothers offer 265 transitive signed verbs with 117 (44%) dropped 
objects,, which is less than with the deaf children (69%). Spoken subjects are 
droppedd in only 19% of the SC utterances, far less than with the deaf children 
(44%).. The SLN influence on the spoken parts seems to be less obvious here 
comparedd to the input to the deaf children. There are 174 realized spoken subjects 
(42%),, the majority of which occur with a finite verb (93%) and there are 164 
(39%)) subjects dropped in permitted circumstances (imperatives or topic drop). The 
motherss offer the hearing children 77 spoken transitive verbs with 14 
ungrammaticallyy dropped objects (18%). So even though ungrammatical spoken 
partss also occur in the SC input to the hearing children, the structure that is offered 
inn these spoken parts resembles spoken Dutch more than with the deaf children, 
especiallyy regarding the realization of subjects. 

Inn sum, we find that in SLN with the deaf children 57% of the subjects and 58% of 
thee objects are dropped. These percentages are respectively higher and slightly 
lowerr than those found by Bos (1995) for adult-adult SLN (39% and 63%). With the 
hearingg children these percentages are even higher (about 88%). The Dutch input to 
thee hearing children showed only 16% of (ungrammatical) subject drop, and no 
obligatoryy object drop at all. The deaf mothers seem to make a distinction between 
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SLNN and NL with respect to the realization of arguments, which is not apparent in 
thee input to the deaf children. 
Wee find this confirmed in the SC input to the children. With the deaf children the 
SCC input appears to follow SLN rules. We find the same percentages for subject 
dropp and object drop in the signed parts as in SLN. The spoken parts show less 
subjectt drop than the signed parts. However, the percentages for (ungrammatical) 
subjectt drop in the spoken parts are substantial (31% and 44%) so that we can speak 
off  an influence of SLN rules here. With the hearing children the SC utterances 
appearr to be comparable to the deaf children*  input with regard to the signed parts: a 
highh percentage of subject and object drop. But the spoken parts of the SC 
utterancess are clearly much more Dutch-like. We find 9% and 19% of 
ungrammaticall  subject drop in SC utterances with a spoken verb only and in the 
utterancess with a signed and a spoken verb, comparable to 16% of ungrammatical 
subjectt drop in Dutch. The percentages for object drop (13% with spoken verbs only 
andd 44% with signed and spoken verbs) are comparable to subject drop, but still 
muchh higher than in the NL utterances. So only with respect to object drop we see 
ann influence of SLN in the SC utterances in the input to the hearing children. 
Especiallyy the utterances where both a signed verb and a spoken verb occur are 
differentt in the input: SLN-like with the deaf children and Dutch-like with the 
hearingg children. 

9.3.29.3.2 Realization of arguments in the output 
RealizationRealization of arguments in SLN and NL with a verb 
Thee deaf children produce 90 SLN utterances containing a verb. The deaf children 
dropp the subject with 48 (53%) of these verbs, which is highly similar to the input 
(57%)) (compare Table 9.11). Objects are omitted in 15 (44%) of the cases where a 
transitivee verbs is used (n=34) - a somewhat lower percentage than in the input 
(58%). . 
Thee hearing children produce 25 SLN utterances with a verb, and in most of these 
thee subject is dropped (88%) which comes very close to the 90% of dropped subjects 
inn the input (see Table 9.11). Five objects (out of nine transitive verbs) are dropped. 
Comparedd to the SLN input the hearing children appear to omit the same 
percentagee of subjects. Their production of transitive verbs is too small to draw 
conclusionss upon. 
Objectss seem to be dropped less often than in the input; however, no conclusions 
cann be drawn because of the low number of instances of transitive verbs. 

Thee NL output produced by the hearing children contains 71 utterances with a verb, 
inn which 38% of the subjects are realized, mostly with finite verbs (85%). There is 
onee imperative sentence where the subject is correctly dropped. 41% of the subjects 
(n=29)) are dropped correctly under topic drop conditions. This leaves 20% of 
incorrectlyy dropped subjects (n-14). 
Schlichtingg (1996:94) found that hearing children of hearing mothers at mean age 
2;44 and at mean age 2; 10 dropped subjects in first position in the sentence 
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respectivelyy in 55% and 30% of the NL utterances. Kramer (1995) found a range of 
24-39%% of subject drop in NL utterances of 7 monolingual Dutch children around 
agee 2-3 years. More subjects were dropped with non-finite verbs than with finite 
verbs.. We find that the hearing children in this study drop subjects with finite verbs 
inn 25%, and with non-finite verbs in 35%. These percentages support the findings of 
Kramer. . 
Inn total 5 NL utterances with a transitive verb with an obligatory object are 
producedd by the hearing children, but no objects were realized. We exclude here 9 
sentencess in the output of Alex (H) such as weetje you know' because these can 
alsoo be considered to be discourse markers. The number of transitive verbs is so low, 
thatt we will not further analyze them. 

RealizationRealization of arguments in SC output with a verb 
Inn Table 9.13 we present the percentages of dropped subjects and objects in SC 
utterancess with a verb in the output of the children (compare to input, Table 9.12). 

TableTable  9.13 OUTPUT DC+HC: Number  and (%) of  dropped  Subjects  and Objects  with  signed 
andand  spoken  verbs  in  SC of  the deaf  and hearing  children 

signe dd V 
spoke nn V 
signe dd V + 
spoke nn V 

signe dd V 
spoke nn V 
signe dd V+ 
spoke nn V 

utterance ss . 
5 5 
1 1 
1 1 

"Tota ll  no. of 
transitiv e e 

Verbs s 
0 0 
0 0 
0 0 
0 0 

::  ::per: :: 

n.a. . 
n.a. . 
n.a a 

DC C 
O-drap* * 

T^|ajnp.ö f f 
utterance s s 

6 6 
72 2 
54 4 

Totall  no. of 
transitiv ee verbs 

4 4 
10 0 
26 6 

0 0 
*100 (14%) 
344 (63%) 

*144 (26%) 

OO drop 

3 3 
'1 1 
133 (50%) 

'133 (50%) 
** Percentages  are from  total  number  of  utterances  with  a verb 
""  Percentages  are from  total  number  of  transitive  verbs 
*== ungrammatical  S- or  Odrop 
n.a.n.a.  = not  analyzed 

Thee deaf children produce 7 SC utterances in total, with 5 signed verbs, one spoken 
verb,, and one simultaneously signed and spoken verb. We shall not further analyze 
these. . 
Thee hearing children in total produce 131 SC utterances with a verb. Of these there 
aree only 6 utterances with a signed verb; in all 6 no subjects are realized; 3 objects 
aree lexically realized with 4 transitive verbs. These utterances are too few to make a 
validd comparison to the input. 
Theree are 72 SC utterances with only a spoken verb. Of the subjects 47% is realized, 
mostlyy with a finite verb (91%). In 38 utterances the subject is omitted: one 
imperativee and 27 subject topic drop - in these utterances the subject is not 
ungrammaticallyy left out. In 10 utterances (10%) the subject should have been 



1988 Structural aspects in input and output 

realized.. In general then these SC utterances seem to follow Dutch rules. In total 10 
transitivee verbs are used, and 7 of these are obligatorily realized, whereas two 
objectss could be left out because of topic drop. Only one object should have been 
realizedd and was not. In all the children seem to combine Dutch spoken sentences 
withh signs to support their communication with their mothers. Their output 
resembless the input in SC. 
SCC utterances with a signed and a spoken verb also occur (n=54) in the output of the 
hearingg children. In the signed part 15 subjects are realized (28%) against 20 
spokenn subjects (37%). Even though most of the subjects are omitted in both parts, 
wee see slightly more subjects realized in the spoken parts. Spoken subjects are 
omittedd once in an imperative sentence, 18 times under topic drop conditions 
(33%),, and 14 times incorrectly (26%). This means that slightly more subjects are 
droppedd than in the other SC utterances and in the NL utterances, which might be 
interpretedd as an influence of SLN in these SC utterances. But hearing children in 
hearingg families also omit subject to this extent, so it is not abnormal. The subjects 
thatt are realized occur more often with finite verbs (12 times vs. 8 times, 60%). 
Also,, more subjects are left out with non-finite verbs (n=24, 75%) than with finite 
verbss (n=8, 25%). So even in these SC utterances under the influence of SLN, we 
findfind rules for spoken Dutch applied to the spoken parts. In total 26 transitive verbs 
withh obligatory objects are produced, and in 9 cases (35%) the object is realized. 
Topicc drop occurs in 4 cases, and in 13 utterances the object is ungrammatically left 
outt (50%). Also for this aspect we see a possible SLN influence on the realization of 
spokenn arguments. 

9.44 Position of verbs 

Inn SLN utterances we should encounter verbs in final position (SOV) (Coerts 1994). 
SOVV can change into 0,SV via topicalization of the object (Coerts 1999). With a 
covertt subject (or null subject) and (often) object deletion the order of ((O)VS) can 
occur,, with a copied subject in sentence final position (Bos 1995). This last seems 
alsoo to be grammatical in two-sign utterances. The status of the final Point as a 
subjectt pronoun copy, however, cannot be validated in these simple utterances and 
willl  not be further discussed here. Whether or not VOS order is grammatical in 
SLN,, that is where the subject is non-overt and the object and a subject pronoun 
copyy are lexically expressed, has not yet been studied (but see van Gijn (ms)). 
Nativee signers seem to disagree when asked for a grammatical judgment (Bos, pc). 
Itt is the question whether the signed parts of SC follow an SLN order. 

Dutchh is considered to be an underlying SOV language, but the order is SVO in 
mainn clauses. Topicalization is also frequently found, both in adult and in child 
language.. Kramer (1995) describes topicalization as follows. 
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Topicalizationn of the object will derive an OVS order, and the very frequent 
topicalizationn of locations and adverbials of time will derive a Loc-VS order as 
inn 59). Child language also has topicalization, as is shown in 60) and 61). 
59)) In Amsterdam steelt men veel fietsen 

InIn Amsterdam steal they a lot of bikes 

60)) Die heb ik al (Hein 2; 10) 
ThatThat have I already 

61)) Dat heeft tante Lieve ook (Gijs 2;7) 
ThatThat has aunt Lieve too 

Topicc drop can also occur, and then a surface order of VS may be derived. 
(Kramerr 1995:45). (See for more details Kramer 1995, pages 40-46). 

Ass discussed in section 8.2.1 in NL interrogative main clauses the verb is moved 
correctlyy to initial position (VSO) and in imperative sentences the verbs is also in 
firstt position, as in example (10): 

(10)) Pakde bal maar! (go get the ball) 
Gett the ball interjection ! 

Heree we want to know what the position of the verbs is in SLN, NL and SC 
utterances,, both in the input and in the output (research question 24 in section 3.5). 

Procedures Procedures 
Signedd and spoken (parts of) utterances with a verb were classified as follows: 

11 Verb only (Vonly) - the verb occurs by itself, without other constituents. 
Verbss are used in a very simple way; the subject (and possibly the object or 
otherr constituents) have been omitted. But in the case of NL imperatives this 
iss allowed, for instance: ga 'go' and not 'go you'). Since these utterances offer 
thee children no clue to the verbal system (and linked aspects) of either SLN or 
NL,, we excluded these utterances from further  analysis. 

22 The verb is in initial position (Vi). For SLN this is a grammatically correct 
positionn when the subject is covert and (often) the object omitted, e.g. 
'PADDY]]  CLEAN-UP [TABLE] POINTto-daddy1 ([daddy] is cleaning 
up,[thee table] +subject pronoun copy). For a discussion of subject pronoun 
copyy in SLN see Bos 1995. 
Forr NL this is the usual position of the verb in interrogative sentences, e.g. ml 
jeje een koekje? 'do you want a biscuit?1 or imperative sentences, e.g. pak dat 
boekboek 'get the book'. In declarative main clauses this position is usually 
ungrammatical,, because an overt subject or another constituent is required in 
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firstfirst position. In the case of topic drop the verb can occur in first position 
withoutt making the sentence ungrammaticat. 

33 The verb occurs in second position (V2). 
AA verb was classified as V2 only in sign/word utterances consisting of at least 
threee constituents. In Dutch the finite form of the verb has to be in second 
position,, with the possibility of a non-finite verb (infinitive or past participle) 
inn another position, usually final. Spoken finite main verbs, auxiliary verbs 
andd copulas occur in second position, whereas this position does not regularly 
occurr in SLN. 

44 The verb occurs in final position. There are two subclasses: 
-- in final position in a 2 sign/word utterance (Vf2) 
-- in final position in > 3 sign/word utterances (Vf3). 

Thiss is considered to be the grammatical position for SLN verbs. In SLN, if 
thee subject or the object of the sentence (either nominal or pronominal) is 
repeatedd after the verb, the verb is still considered to be in final position. Yes, 
no,no, head nods and head shakes are disregarded in establishing verb position, 
ass well as discourse markers. 
Inn Dutch the finite verb cannot occur in final position (except in two-word 
utterances),, but non-finite verbs usually are in final position in declarative 

a)) iksadie pop pakken (I will fetch that doll) 
II  go that doll fetch 

b)) ik heb die toren gebouwd (I have built that tower) 
II  have that tower built 

Inn certain elliptical utterances the verb can also occur in final position, as in 
eveneven lezen '[I gonna] read'. The subject and auxiliary or modal are deleted. 

55 Other positions 

9.4.19.4.1 Verb positions in the input 
PositionPosition of verbs in SLN and NL input 
Inn Table 9.14 we present the number and percentages of different verb positions in 
thee SLN and NL input of the deaf mothers to the deaf and hearing children. As 
mentionedd before, the total NL input to the deaf children is minimal, and as only 3 
utterancess contain a verb we will not further discuss these. 
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TableTable  9.14 INPUT DC+HC: Number  and (%) of 
differentdifferent  verb positions  in  SLN and NL utterances 
ofof  the deaf  mothers 

SLN N 
INPUT T 

Vonly y 
Vinitia l l 
V2 2 
Vfinal 2 2 
Vfinal 3 3 
Vother r 

;NL:: : 
INPUT T 

Vonly y 
Vinitia l l 
V2 2 
Vfinal 2 2 
Vfinal 3 3 

too deaf 
childre n n 

::::nÉl;22 : : 
700 (57) 
222 (18) 

22 (2) 
222 (18) 

55 (4) 
11 (-) 
too deaf 
childre h h 

n * 3 3 
2 2 
1 1 
0 0 
0 0 
0 0 

too hearin g 
childre n n 

,, ;n:É2S 
211 (75) 
33 (11) 
0 0 
4(14) ) 
0 0 
0 0 

too hearin g 
childre n n 
ft-137 ft-137 
255 (18) 
811 (59) 
233 (17) 
88 (6) 
0 0 

Vfinal2Vfinal2  means  a final  verb  in  a 2 sign/word  utterance 
Vfinal3Vfinal3  means  a final  verb  in  a 23 sign/word  utterance 

Thee largest category of SLN input with a verb consists of Vonly, both with the deaf 
andd the hearing children, but it is larger with the hearing children. These verbs 
occurringg by themselves give the children no clue as to the grammatical structure of 
SLN.. Even though the hearing children are offered signed verbs, the actual number 
andd proportions do not offer the children many clues concerning the position of 
signedd verbs. 
Inn utterances consisting of 2 or more signs the following combinations occurred: 

OVV  BOEK LEZEN (I am going to read a book) 
BOOKK READ 

VOO only when the object is a wh-q sign, e.g. 
ZOEKENZOEKEN WA T (what are you looking for?) 
LOOK-FORWHAT T 

SVV  VROUW ZITTEN (the woman is sitting) 
WOMANN SIT 

VSS HUILEN POINTnaar-poppen (they are crying) 
CRYY POINTto-dolls 

VXX or XV ZITTEN POINTstoel (he sits on the chair) 
SITT POINTchair 

Forr incorrect or doubtful order we found the following examples: 

VSOO KUSSEN POINTmark POINTpop (you [must] kiss the doll) 
KISSS POINTmark POINTdoll 

VOSS KUSSEN POINTpop POINTmark (you [must] kiss the doll) 
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KISSS POINTdoll POINTmark 
VOO KIJKEN HELICOPTER (you were watching the helicopter) 

WATCHH HELICOPTER 
SVOO POINTlaura VERTELLEN 20P1 MAMMA POINTlaura 

POINTlauraa TELL 2ACT-ON1 MOMMY POINTlaura 
(youu now tell mommy) 

Thee majority of the verbs are in utterance-final or in initial position with subject 
drop;; only a few verbs are in second position. In principle then it seems that 
grammaticallyy acceptable sign order in SLN is presented to the children. 

Ass outlined above, the spoken verbs in the NL input to the hearing children can be 
finitefinite or non-finite, and this determines whether or not their position is 
grammatical.. The function of the sentence also determines grammaticality. The 
categoryy of verbs in first position is large, but of all finite spoken verbs (n=106) in 
NLL utterances 95 (87%) are in correct position, either initial in imperative sentences 
orr in topic drop contexts (e.g. past wel 'fits'), or in second position in main clauses. 
Sixx finite verbs occur incorrectly in first position because the subject is 
ungrammaticallyy left out (e.g. hebt gepakt 'have fetched' (see section 9.3). One 
subjectt was left out which did not affect verb-order (wat zal [ik]  tekenen, Jonas? 
'whatt shall [I] draw, Jonas?'). 
Off  the verbs in final position (in two-word-utterances) two are finite and correct, 
whilee there is one incorrect imperative: even zit (stem-form) instead of the non-finite 
formm even zitten. There are 5 non-finite final verbs, 3 of which are correct 
imperativess (for instance even wachten). One non-finite verb occurs in an 
ungrammaticall  imperative (i.e. zoeken meer 'search more'), which should have been 
eitherr meer zoeken or zoek [er]  meer. 
Inn conclusion we see that the verb positions in the NL utterances offered to the 
hearingg children are mostly correct and the verb has the correct form. 

PositionPosition of verbs in SC input 
Tablee 9.15 presents the number and positions of verbs in the first category 
Vsln+Vnl-,, SC utterances with only a signed verb. 

TableTable 9.15 INPUT DC+HC: Number and (%) of signed verb positions 
inin SC utterances of the mothers with only a signed verb (Vsln+Vnl-) 

scc INPUT-
NO.. and % 
off Verb positions 
inVsln+Vnl--
(signedd verbs) 
Verbb only 
Verbb initial 
Verbb second 
Verbb final (Vf2+Vf3) 
other r 

too deaf 
children n 

n-87 7 

177 (20) 
144 (16) 
66 (7) 

422 (48) 
88 (9) 

too hearing children 
n=44 4 

233 (52) 
66 (14) 
33 (7) 

122 (27) 
0 0 
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Thee hearing children are proportionally offered far more signed verbs in isolation 
(Verbb only) than the deaf children. This resembles the SLN input, where the 
hearingg children also received many more signed Vonly than the deaf children. In 
thatt part of the SC utterances consisting of 2 or more signs the position of the verb 
iss mainly initial or final with both groups of children. There are a few other 
positionss (V2), and some exceptional structures in the input to the deaf children. In 
generall  the structures here resemble the SLN input. 
Inn Table 9.16 we present the SC utterances with only a spoken verb (Vsln-Vnl+). 

TableTable 9.16 INPUT DC+HC: Number and (%) of spoken verb positions in SC 
utterancesutterances of the mothers with only a spoken verb (Vsln-Vnl+) 

SCC INPUT:  : ' . to deaf to hearing 
No.and%% children children 
off Verb position n=35 n=246 
inn Vsih-AMi* 
(spokenn verbs) 
Verbb only 0 10 (4) 
Verbb initial 15 (43) 62 (25) 
Verbb second 14 (40) 165 (67) 
Verbb final (Vf2+Vf3) 6 (17) 9 (4) 
otherr 0 0 

Wee see in Table 9.16 that only a few spoken Vonly are used with the hearing 
children.. If a spoken verb is used, it is thus usually in utterances consisting of two or 
moree other spoken words. 
Thee verb positions differ in the input: most frequently V2 position with the hearing 
children,, while with the deaf children verb initial and verb second positions are 
equallyy used. With the deaf children the spoken verbs in initial position are all finite 
butt only two occur in an imperative sentence; thus, the majority of initial verbs are 
inn ungrammatical positions (n=l 1, 73%). Of the verbs in V2 position 87% is finite 
andd so grammatically correct, while the remainder has the wrong form (either 
infinitivee form, stem-form or past participle). The verbs in final position are correct. 
Altogetherr 46% (n=16) of the spoken verbs in these SC utterances have the wrong 
position. . 
Lookingg at the input to the hearing children we see that V2 is the preferred position. 
Off  these verbs in second position 95% are finite and correct, 5% is grammatically 
incorrectt because they have the wrong form (infinitive or past participle). Of the 
verbss in initial position 37% occur in imperative sentences with correct finite or 
non-finitee form, but 14% of these finite initial verbs should have occurred in second 
position.. This is related to missing arguments (see section 9.3.1). Of the final verbs 
(n=9)) 44% occurs in ungrammatical sentences, for instance in a sentence like: wat is 
'whatt is' where the subject has been omitted. In total 15% of the verbs in SC 
utterancess with only a spoken verb have ungrammatical positions. 
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Wee see that in the SC utterances with the hearing children mainly NL order is 
followed,, while with the deaf children more grammatically incorrect spoken verb 
positionss occur. 

Inn most of the SC utterances with a verb there is a verb both in the signed part and 
inn the spoken part (Vsln+Vnl+). Table 9.17 displays the data on these utterances. 

TableTable  9.17 INPUT DC+HC: Number  and (%) of  signed  and spoken 
verbsverbs  in  SC utterances  of  the mothers 

SCINPUT: : 
Signe dd verb s 

Vonly y 
Vinitial l 
V2 V2 
Vfinall (Vf2 + Vf3) 
Other r 
SCC INPUT: 
Spoke nn verb s 
Vonly y 
Vinitial l 
V2 2 
Vfinall (Vf2 + Vf3) 
Other r 

too deaf 
chSdren n 
n=243 3 

41'+47DD (36) 
466 (19) 
300 (12) 
755 (31) 
44 (2) 
DMDC C 
0=243 3 

41*++ 72  (47) 
633 (30) 
155 (6) 
511 (21) 

11 (0) 

too hearing children 
n=416 6 

51** + 81  (32) 
877 (21) 
577 (14) 

1388 (33) 
22 (-) 

DMHG G 

mm mm 
51*++ 42  (22) 

966 (23) 
1388 (33) 
888 (21) 

11 (0) 
** this  figure  refers  to  those utterances  that  consist  of  a signed 
verbverb  only  and a spoken  verb  only,  without  other constituents present 

bb this  figure  refers  to  signed  (or  spoken)  verbs  only  that  occur  in  a SC 
utterances,utterances,  where  in  the other  part  a 2 constituents  are present 

Fromm Table 9.17 it is clear that in general the deaf and hearing children receive more 
orr less the same input as far as the signed parts of the SC utterances are concerned. 
Thee percentages verbs occurring in the different verb positions are strikingly similar: 
theree are many signed signs which occur alone, most of the signed verbs are in final 
orr initial position (with subject drop). 
However,, the spoken input is quite different. The deaf children are offered more SC 
utterancess with a spoken part consisting of a verb-only than the hearing children. 
Alsoo a much larger proportion of verbs in second position (V2) is offered to the 
hearingg children than to the deaf children. Example (11) gives an impression of an 
ungrammaticall  spoken part. In this example the second verb geef 'give' is in the 
finitee form, while is should have been in the infinitive form geven after the modal 
verbb moeten 'must'. 

(11)) [MS 3;0-utt. 48] 
KAARTKAART GEVEN 
kaartjekaartje moet geef 
TICKETT GIVE 
tickett must give(finitej 

(youu must give the ticket) 
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Wee have already seen in section 9.3.1 (Table 9.12) that the deaf children receive 
ungrammaticall  spoken input in 45% of the SC utterances with a signed and spoken 
verb,, compared to 19% with the hearing children. The findings here support the idea 
thatt the hearing children are offered mainly Dutch grammatical rules in SC 
utterances,, whereas the deaf children are offered either SLN-like SC utterances, or 
grammaticallyy incorrect Dutch utterances. 

9.4.29.4.2 Positions of verbs in the output 
PositionPosition of verbs in SLNandNL output 
Inn Table 9.18 we present the number and percentages of different verb positions in 
SLNN and NL utterances of the deaf and the hearing children. The data are pooled 
overr time. 

TableTable 9.18 OUTPUT DC+HC: Number and (%) of different 
verbverb positions in SLN and NL utterances of the deaf and hearing children 

mmmmm mmmmm 

Vonly y 
Vinitial l 
V2 2 
Vfinal2 2 
Vfinal3 3 

;i|^p::!i.:--;::: :-v::  = --;:v : 

Vonly y 
Vinittal l 
V2 V2 
Vfinal2 2 
Vfinal3 3 
exceptions s 

Deaf f 
children n 

..:in*:9è è 
34(38) ) 
88 (9) 

111 (12) 
29(32) ) 
88 (9) 

cMèm cMèm 

Hearingg children 
n;^2S S 

211 (84) 
22 (8) 
0 0 
22 (8) 

Wearingg " 
children n 

177 (24) 
244 (34) 
100 (14) 
177 (24) 
22 (4) 
11 (2) 

Ass we expected from the MLU data in section 9.1.2, the deaf children produce more 
verbss in SLN utterances consisting of > 2 signs/constituents (41%) than the hearing 
childrenn (8%). The hearing children produce mainly signed verbs occurring alone. 
Inn the input to the deaf children the mothers produced 22% of the verbs in 
utterancess consisting of > 2 signs/constituents (see Table 9.14), compared to 14% 
withh the hearing children. The signed verbs in the output of the deaf children occur 
predominantlyy in final position, and sometimes in initial position (with subject 
drop).. The deaf children also produce verbs in second position (see examples (12) 
andd (13)), although these were hardly ever offered to them in the SLN input. 

(12)) [Laura 2:6-utt. 17] 
POINTboekPOINTboek NAAIEN POINTlaura 
POINTbookk SEW POINTlaura 
(objectt verb subject) 

(II  have sewn that) 
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(13)) [Maik2;6-utt. 13] 
HOEKHOEK ZOEKEN POINTnaar-doos 
CORNERR SEARCH POINTto-box 
(objectt - verb- X) 
([I]]  am going to look for the comer [piece of puzzle] in there) 

Thee hearing children mainly produce signed verbs without other signs/ 
constituentss present. There are four occurrences of multi-utterances with a verb, 
inn initial or final position, which are correct positions in these utterances. 

Inn the NL output of the hearing children the verb is not predominantly in second 
position,, despite their apparent focus on Dutch. Verbs occur most often in initial 
positionn (see (14) and (15), which reflects the input, or in final position, like in 
examplee (16) and (17). These are typical for Dutch monolingual children at this 
agee (see Gilli s and De Houwer 1998). The verb is acquired in final position 
(non-finite)) first by monolingual Dutch children and later in second position 
(finite)) are acquired. Auxiliaries and modals first appear in second position, 
lexicall  verbs later. 

(14)) [Jonas 2;0-utt.2] 
kankan niet 
cannot t 

Thee subject is dropped here. The utterance should have been dat kan niet 'that's 
nott possible'. 

(15)) [Alex 2;0-utt. 1] 
zalzal ik die? 
shalll  I that? 

Inn example (15) the lexical verb is left out, but the auxiliary is in the right 
positionn in an interrogative sentence, which should read zal ik die pakken? 'shall 
II  fetch that one?'. 

(16)) [Alex2;0-utt.ll] 
mamamama lezen non-finite form is used, 
mommyy read no auxiliary - "mama moet lezen" 

(mommyy must read) 
(17)) [Alex 2;0-utt.63] 

metmet oma praten [ik wil (I want)] is left out 
withh granny talk 

Wee found one typical example for word order in a subordinate clause (see (18)). 
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(18)) [Jonas 3;0-utt. 90] 
eveneven kijken de laatste man goed is 
justt look the last man alright is 

Inn this example the utterance should be even kijken of de laatste man goed is 
'let'ss see if the last man is alright'. The conjunction of 'whether' is left out in this 
sentence,, the verb is in last position. This is the correct position in a subordinate 
clause. . 
Inn sum we can say that in SLN the deaf children adhere to SLN verb positions, 
andd so do the hearing children in the few SLN utterances they produce. In NL 
thee hearing children have many verbs in initial position as a result of incorrect 
subjectt drop. But they produce many correct verbs in second position. The NL 
inputt they receive is also mostly correct. The hearing children are no different 
fromfrom monolingual Dutch children in their production. 

PositionPosition of verbs in SC output 
Thee 7 SC verbs produced by the deaf children were either signed alone (n=5) or 
inn final position. We will not further discuss the SC output of the deaf children, 
butt of the hearing children only. 
Ass we saw earlier (section 9.2.2) the hearing children show a predominance of 
spokenn verbs in their output. 95% of the SC utterances with a verb have spoken 
verb.. This mirrors the input and emphasized the importance of the spoken 
modality. . 

Inn category Vsln+Vnl- (n=6) two of the verbs occur by themselves, two in initial 
positionn and two in final position. These numbers are actually too small to 
warrantt further discussion. In the input to the hearing children this category was 
alsoo quite small (see Table 9.15), where most of the signed verbs were offered in 
isolation.. In the few SLN utterances and SC utterances there were altogether 31 
signedd verbs. The hearing children show only a little evidence that they are 
learningg the rules of SLN order. 

Categoryy Vsln-Vnl+ in the output of the hearing children is presented in Table 
9.19. . 

TableTable 9.19 OUTPUT HC: Number and (%) of spoken 
verbverb position in SC utterances of the hearing children 

SCC OUTPUT: 
Noo and % Verb position 
VshvVnl+ + 
(spokenn verbs) 
Verbb only 
Verbb initial 
Verbb second 
Verbb final (Vf2+Vf3) 

Hearing g 
children n 

n*72 2 

7(10) ) 
277 (37) 
333 (46) 
55 (7) 
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Whenn spoken verbs occur without accompanying signed verbs, the verbs are 
predominantlyy in initial position (90% correct in interrogatives or imperatives, or 
withh topic subject drop) or in second position - NL verb positions. A small 
percentagee of spoken verbs occurs in final position. 
Theree are a few exceptional utterances, such as example (19): 

(19)) [Jonas 2;0 - utt 17] 
«egg (don't say: what are you saying) 

nee,nee, zegge jij 
neg g 

no,, say you 

Jonas'' mother could not see her son's face because he was looking down and she was 
oftenn asking him what he was saying, to which he was objecting. 

Inn Table 9.20 we present the number of utterances in the different categories in SC 
utterancess with a verb in both parts (Vsln+Vnl+) in the output of the hearing 
children. . 

Signedd verbs occur more often in isolation than spoken verbs. This confirms our 
findingsfindings that the hearing children focus more on the spoken forms. Initial signed 
verbss are rare, but spoken verbs occur in initial position more often - and four of 
thesee are ungrammatical. Compared to the verb position in NL utterances, the 
spokenn verbs in these SC utterances occur more often in final position, and less 
oftenn in second position. This suggests some influence of SLN on the spoken parts 
off  these SC utterances. 
Inn the input we found that the mothers tend to put the spoken verbs in second 
positionn or in final position, but sometimes with these verbs incorrect inflection was 
usedd (see section 9.4.1 example (11)). This is not found in the output of the 
children,, they use second or final positions with the correct grammatical forms, i.e. 
finitefinite forms in second and non-finite forms in final position. 

Too summarize the output of the children we can conclude that the deaf children 
mainlyy produce verbs in SLN utterances, these occur predominantly in final position 
orr initially with subject drop. In general SLN rules are followed, which we also 
concludedd for their SLN input. 
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TableTable 9.20 OUTPUT HC: Number Number and (%) of signed 
andand spoken verbs occurring in SC utterances 

SGG OUTPUT 
Signe dd verb s 
Vonly y 
Vlnitial l 
V2 2 
Vfinall Vf2 

Vf3 3 
Other r 

Hearingg children 
n»54 4 

288 (52) 
22 (4) 
33 (6) 

155 (28) 
55 (9) 
11 (2) 

Spoke nn verb s 

Vonl y y 
Vinitial l 
V2 2 
Vfinall Vf2 

Vf3 3 
Other r 

188 (33) 
8(15) ) 

100 (19) 
133 (24) 

44 (7) 
11 (2) 

Thee hearing children produce a few signed verbs, which occur by themselves and 
weree thus coded as SLN. However, these on their own provide no evidence that the 
childrenn are acquiring the verbal system in SLN. The signed verbs that are produced 
inn SC utterances occur in final position, which indicates that the children are aware 
off  the correct verb position in SLN being final. In the NL utterances produced by the 
hearingg children the spoken verbs are either in initial (20% incorrect) or correct final 
andd second position. This is similar to output by monolingual Dutch children. The 
NLL input of the mothers also showed correct verb positions, although some 
ungrammaticalitiess occurred. 
Thee spoken verbs in SC utterances produced by the hearing children occur often in 
secondd and initial position and some in final. These SC utterances then seem to 
followw Dutch rules for verb position, and are similar to the NL utterances. In the SC 
utterancess where both a signed and a spoken verb occur, we can detect a small 
influencee of SLN rules, in that spoken verbs occur more often in final position than 
inn the NL utterances, or in SC utterances with only a spoken verb. 

9.55 Verb Inflection 

Inn this section we will look at the production of inflection in signed and spoken 
verbs,, in particular we will consider if the inflection is appropriate for the signed 
andd spoken verbs in SLN, NL and SC utterances (see question 25 in section 3.5). 
Basedd on the literature (see Chapter 2), we expect agreement and spatial 
morphologyy on the verbs as well as classifier use in the SLN input at all points in 
time,, and in the output from age 2;0 onwards (Woll 1998). For Dutch we might 
expectt the deaf mothers to offer fewer morphological markers than native speakers 
wouldd use (Schermer 1990; Ebbinghaus and Hessmann 1990; 1996). We cannot 
predictt what pattern the deaf children will show; their development in a spoken 
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languagee is always delayed (see section 2.3.1). Monolingual Dutch hearing children 
off  hearing parents produce infinitive forms of verbs from the beginning of word 
production.. Finite singular forms can be expected to be produced 100% correct 
betweenn the ages of 2;0 and 2;6 (2nd and 3rd person singular); l rt person singular 
betweenn 3;0 and 3;6 (Bol and Kuiken 1988:59). The period 2;0-3;0 is an important 
periodd forr the acquisition of the inflectional verb system in both Dutch and SLN. 

Method Method 
Wee look at all signed and spoken verbs as they occur in all utterances (see section 
9.2)) in the three language modes. 
Forr signed verbs we looked at whether or not the verbs were inflected in various 
categoriess (see Padden 1988; Bos 1993, 1994) 
1)) The verb is in citation form (no inflection) 

Thee citation form of a sign is understood to be the least complex form that 
representss the whole paradigm and from which the other forms can most 
directlyy be derived (Appel et al. 1992:78) 

•• Citation form PAKKEN BOEK (take the book) 
TAKEE BOOK 

2)) The verb is marked for location 

•Locationn POINTjij PAKKENboek (you take that book) 
POINTyouu TAKEbook 

Thee sign PAKKEN TAKE' is made on the book. 
3)) The verb is marked for subject or direct or indirect object 

•• subject/object 2KIJKEN1 (you look at me) 
2LOOK1 1 
Subjectt (2=you) and object (l=me) are marked on 
thee verb 

•• subject/indirect object BOEK 1GEVEN2 (I give you the book) 
BOOKK 1GIVE2 
Subjectt (1=1) and indirect object (2=you) are 
markedd on the verb 

4)) The verb has classifier incorporation 

•• classifier-incorporation BAL 1GEVEN(C-CL)2 (I give you the ball) 
BALLL 1GIVE(C-CL)2 
Thee C-classifier is incorporated into the verb, 
andd represents the direct object. The handform 
iss a realization of a phoneme in sign 
languages.. The unmarked handform of the 
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verbb GIVE is changed into a C-handform, 
whichh is the classifier that represents the ball 
(orr direct object) in the example above. 

5)) The verb is inflected for manner or aspect 

•mannerr LOPEN-ALS-BEER (he walked like a bear) 
WALK-LIKE-BEAR R 
Thee movement of the verb is changed into an 
imitationn of the walk of a bear. Body 
movementt can also play a part here. 

•• aspect: durative KIJKENvoortdurend (to keep looking) 
LOOKcontinuously y 

frequentativee KIJKENsteeds-opnieuw (to look again and 
again) ) 

LOOKagain-again n 

6)) Negative verbs 
Itt is doubtful whether or not these negative verbs can be considered as 
morphologicallyy marked. Negative verb incorporation, of which only a few 
formss exist, seems not to be not productive in SLN. These forms are probably 
lexicallyy encoded as negatives (Bos pc). 

Forr spoken verbs we distinguished the following five categories: 
1)) The verb is in the infinitive form (non-inflected) 

Wee include here the CDS imperative form, which is quite common in 
mother-- child interaction. 

CDSS imperative Mark bal pakken (Mark fetch ball) 
Markk ball fetch 

2)) The verb is in imperative form. This is usually the verb-stem, as is shown in 
thee following examples 

imperativee pak (take) 
houhou op from the verb 'ophouden' 

(stop) ) 

3)) The stem of a verb is used, e.g. zit 'sit'. From the context it is clear that these 
formss are not imperatives but stem-forms as described by Ebbinghaus and 
Hessmannn (1996) (see also section 9.4). They do not give a definition, but 
paraphrasee "unmarked forms [...] are often identical to the stems" (1996:35). 
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4)) CDS forms. In Dutch typical Child Directed Speech (CDS) forms are found 
thatt in form resemble imperatives or stem-forms. These forms are used as a 
commentt on an action. 

•• CDS form aai aai (stroke) while stroking a cat, 
springspring spring (jump) while jumping up and 

down, , 
5)) The verb is in finite form (inflected) 

Finitee forms can occur with main verbs, auxiliaries and copulas 
-- 2nd/3rd person singular -t (or irregular forms) 
-- plural: correct form is used (plural form is often identical to 

infinitive e 
-en) -en) 

-- past tense -de(n) or -te(n), or irregular forms 
5)) Past participle of a verb (inflected, non-finite) 

9.5.19.5.1 Verb inflection in the input 
Basedd on what we have already found (Chapters 7, 8 and 9) on the SLN and NL 
input,, we might expect that the signed verbs will be similarly inflected in the input 
too the deaf and hearing children, whereas the NL input will contain more finite 
formss with the hearing children. We can expect this to be also the case in the signed 
andd spoken parts of the SC utterances. 

Figuress 9. Via and 9. VIb shows the percentages of the various forms of all signed 
verbss in the SLN and SC input of the mothers. The data are pooled for the mothers 
withh the deaf children and with the hearing children because little change could be 
observedd over time. Where development is observed, this will be discussed. 
Thee signed input to the deaf and hearing children appears to be very similar, in both 
languagee modes. Signed verbs in citation form are used in more than 72% of the 
SLNN utterances and in 85% of the signed parts of SC utterances with the deaf and 
hearingg children respectively. There is hardly any change over time in the use of 
citationn forms in either language mode. 
Verbss are marked for location and manner/aspect similarly in the SLN and the SC 
inputt to both groups of children. Slightly more classifier incorporation occurs in the 
SLNN input to the hearing children (7%) than to the deaf children (3%). With the 
hearingg children we also observe some subject/object marking on the signed verbs, 
whichh does not occur with the deaf children yet. More negative verbs are used with 
thee deaf children than with the hearing children. There is no consistent 
developmentt the use of inflections in the input of the mothers with most children, 
exceptt with Laura (D) at age 3;0 where we observe an increase in the use of verbs 
inflectedd for manner. 
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FigureFigure 9.Vla INPUT DC: Signed verb forms in SLN and SC input of the deaf mothers to the deaf 
children. children. 
NBNB Percentage can be over 100% because classifiers can be incorporated in verbs inflected for 
otherother aspects. These verbs are counted twice. 
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FigureFigure 9. Vlb INPUT HC: Signed verb forms in SLN and SC input of the deaf mothers to the hearing 
children. children. 
NBNB Percentage can be over 100% because classifiers can be incorporated in verbs inflected for 
otherother aspects. These verbs are counted twice. 

Inn section 9.1.1 we found that the mother of Mark showed a decreasing SLN-MLU 
afterr age 2;0. Earlier we suggested that this may be caused by the use of fewer signs, 
butt more morphology per utterance. However, this turns out not the be the case. 
Inn general we find only very few morphological markers on verbs in the signed 
input.. Since we have found no literature on the structure of signed input we cannot 
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comparee the input of the deaf mothers to input in other sign languages. The mothers 
offerr the children mainly the citation form of verbs, which is perhaps a 
characteristicc of Child Directed Signing. We think there may be a connection 
betweenn the lack of morphology in the input and the language level of the children. 
Wee will come back to this issue in the next section. 
Inn section 9.3.1 we found more subject drop in the SLN of the deaf mothers (57%) 
thann Bos' had found for adult signers (39%). One explanation would have been that 
thee deaf mothers use more inflected verbs than the adults. However, the signed verbs 
inn the input are so seldom inflected that this cannot explain the difference. The fact 
thatt the mothers drop more subjects can only possibly be explained by the here-and-
noww character of the interaction. 

Thee various forms of spoken verbs in NL and SC input to the deaf and hearing 
childrenn are shown in 9.Vila and 9.Vïïb respectively. In the input of the deaf 
childrenn the three verbs in NL utterances are not presented here (see section 9.2.1), 
onlyy the spoken verbs in the SC input are shown. 
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60% % 

40% % 
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iSC C 

non-infll imp stem CDS finite PP P 

FigureFigure 9. Vila INPUT DC: Spoken verb forms in SC input of the deaf mothers to the 
deardear children (NL too few to be analyzed) 
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III
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non-infll imp stem CDS finite pp 

FigureFigure 9.Vllb INPUT HC: Spoken verb forms in the NL and SC input of the deaf mothers to 
thethe hearing children 

Verbss in the non-inflected form hardly occur in the NL input to the hearing 
children.. Most of these occur by themselves or in imperatives like even kijken 'let's 
look'.. They occur more often in the SC input. A clear difference between the NL and 
spokenn SC input is the occurrence of many imperative forms in NL with the hearing 
childrenn (see section 8.2.1), whereas these forms occur less often in the SC input to 
thee deaf and hearing children. This can be attributed mainly to the mother of Alex 
(H),, who uses more imperative forms with her son until the age of 2;6 than the other 
motherss (see also Chapter 8). 
Stemm forms and non-inflected forms are used slightly more often with the deaf 
childrenn in SC than with the hearing children. This might suggest more sign-like 
structuress (see sections 2.2 and 9.6) according to Ebbinghaus and Hessmann (1996). 
Theyy described these forms in the German Sign Language (GSL) production 
betweenn deaf partners in conversation. Ebbinghaus and Hessmann remark that 57% 
off  the verbs in their sample consisted of infinitives and stem-reduced forms - in our 
dataa we found 56% with the deaf children and 34% with the hearing children. The 
inputt to the deaf children resembles the findings for GSL. The fact that with the 
hearingg children these forms occur less often again is an indication that more NL-
likee structures are used with them compared with the deaf children. 
CDSS forms like aai 'stroke' are only used with the hearing children, bur occur 
rarely. . 
Finitee forms are offered in SC to both the deaf and the hearing children, but to a 
muchh larger degree to the hearing children. They are also offered finite forms in NL 
utterances,, but much less so. The percentages for finite forms include auxiliaries 
andd copulas. Over time the mothers show an increase in the use of finite forms with 
Jonas,, Alex and Sander, although at 3 ;0 there is a decrease with Sander. 
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Auxiliariess and copulas are not used to the same extent with the deaf and with the 
hearingg children. Figure 9. VII I shows the percentages of auxiliaries and copulas of 
alll  SC spoken verbs offered to the deaf and hearing children, and of the NL verbs 
withh the hearing children. More auxiliaries and copulas are used with the hearing 
childrenn in SC, which supports the idea that more Dutch-like SC is used with them, 
andd more SLN-like SC with the deaf children. 

100% % 

80% % 

60% % 

40% % 

20% % 

NL-auxx NL-copula 

FigureFigure 9. VIII INPUT DC+HC: Percentages of auxiliary verbs and copulas in the SC and NL 
inputinput to the deaf and hearing children 

Pastt participles occur to the same extent in the input to the deaf and to the hearing 
children.. Wijnands (forthcoming) found the following percentages for finite verbs 
andd past participles in the Dutch input of two hearing mothers to two hearing 
childrenn between the ages of 1;9 and 2;5 (8 recordings of approx. 45 minutes). 
Thesee verb forms also included copulas and auxiliaries. We include Wijnands' data 
inn Table 9.21 together with data of our deaf mothers with the deaf children and with 
thee hearing children. 

TableTable 9.21 Percentages of verb forms in the input, found by Wijnands 
(forthcoming)(forthcoming) to hearing children and in the input of the deaf mothers 
toto the deaf children (DC) and the hearing children (HC) 

Motherss of: finite verb finite verb 
%% in NL % in SC 

Bramm 51 
Sarahh 62 
DCC 0 28 
HCC 24 53 

past.part.. past.part. 
%inNLL %inSC 

5 5 
4 4 
00 6 
00 6 

B D M D C C 

 DMHC 

SC-aux x SC-copula a 
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Thee percentages of finite verbs in the spoken SC input of the deaf mothers to the 
deaff  children are clearly lower than those found for hearing mothers with their 
hearingg children. With the hearing children in our study the percentages are 
similar.. The percentages for past participles are small at this age and similar for all 
motherss and occur in our data only in SC utterances. 

Inn sum we found that the deaf mothers use a high percentage of uninflected signed 
verbb forms at all ages with both groups of children. Signed verbs are occasionally 
inflectedd spatially and for manner, and also some subject/object marking and 
classifierr use can be observed. With the deaf children spoken finite verbs are used 
onlyy to a small extent, which supports the findings in section 9.2.1 that the SC input 
too the deaf children is more SLN-like than Dutch. We can see no development over 
timee either in signed or spoken verbs with regard to more complex morphology 
beingg used with the deaf children. 
Withh the hearing children much more inflection on spoken verbs is offered than 
withh the deaf children, indicating a more obvious use of Dutch syntactic rules. The 
usee of finite forms increases as the children grow older. 
Inn general then we see the beginning of SLN verb inflection in the input to both 
groupss of children, and convincing evidence of NL verb morphology and syntax 
onlyy in the input to the hearing children and on a level comparable to input in 
hearingg families. 

9.5.29.5.2 Verb inflection in the output 
Thee percentages of the various forms for all signed verbs in the SLN and SC output 
off  the deaf and hearing children are presented in Figures 9.IXa and 9.IXb 
respectively. . 
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FigureFigure 9.IXa OUTPUT DC: Signed verb forms in the SLN and SC output of the deaf 
children children 



2188 Structural aspects in input and output 

100% % 

80% % 

60% % 

40% % 

20% % 

nSLN N 

iSC C 

citationn location subj/obj class.inc. manner aspect neg 
form m 

FigureFigure 9.IXb OUTPUT HC: Signed verb forms in the SLN and SC output of the hearing 
children children 

Thee deaf children produce mainly signed verbs which are in citation form (89%). 
Theyy start producing all the different verb-inflections from age 2;0 onwards, which 
iss according to expectation (Woll 1998). These inflections occur only in SLN, but it 
mustt be remembered that they produce very few SC utterances (see section 5.3.2). 
Firstt location is marked on the verb (2;0) then at 3;0 subject/object marking and 
mannerr appear, as well as some classifier incorporation. They produce a few 
negativee verbs at age 3;0. Mark at age 3;0 produces one auxiliary OP1 'ACT-ON' as 
describedd by Bos (1995). All the different verb forms are present in the SLN and SC 
inputt (compare Figure 9.Via). 
Thee hearing children produce 92% of uninflected signed verbs in SLN, and 87% in 
SC.. In SLN and SC they produce some verbs marked for location (at age 2;0), and 
inn SC we see also some subject/object marking (from age 2;6). Sander produces one 
auxiliaryy (citation form) at age 2;6: HALEN KOPEN 'FETCH BU', meaning "I will 
goo and buy it", the can be expected at this age. The input also included classifier 
incorporationn and manner marking which the hearing children do not seem to 
produce.. Assuming no sampling error, the hearing children seem therefore to lag 
behindd a little compared to the deaf children in their acquisition of the (signed) verb 
inflectionn system. 

Inn the next Figure 9.X we show the different spoken verb categories produced by the 
hearingg children, pooled over time. The deaf children produce no spoken verbs. 
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FigureFigure 9.X OUTPUT HC: Different Different verb categories in the NL and 
spokenspoken SC output of the hearing children 

Thee hearing children produce many non-inflected forms, more than appeared in the 
NLL and SC input. Many infinitives occur alone or in imperative sentences (e.g. even 
kijkenkijken 'let's look'), but the majority is correctly used with an auxiliary in the finite 
form.. They seem to make fewer mistakes than the mothers, although some incorrect 
formss are imitations of the forms used by the mothers. 
Imperativee forms occur rarely in the output of the three hearing boys. Stem-reduced 
formss are only produced by Jonas. There is one cds-form produced (Alex). Past 
participless are produced from the age of 2;6 on by Jonas and Sander (5%), 
comparablee to Wijnands' data (forthcoming). Finite forms occur slightly more 
proportionallyy than in the NL input, but the children produce a higher percentage of 
finitee forms in SC than their mothers (compare Figure 9.VIIb). Two children in the 
Wijnands'' study, Bram and Sarah produced 47% and 57% of finite verbs 
respectively,, at ages between 1;9 and 2;5. We see a steady increase in the use of 
finitee forms as they grow older, although this is not so clear with Jonas. On the 
wholee then, the spoken verb production of the hearing children in interaction with 
theirr mother is comparable to that of monolingual hearing children. 

Figuree 9.XI shows the distribution of main verbs, auxiliary verbs and copulas over 
alll  spoken verbs in the NL and spoken SC output of the hearing children. 
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FigureFigure 9.XI OUTPUT HC: Percentages Percentages of auxiliary verbs and copulas in the SC and NL 
outputoutput of the hearing children 

Thee children produce more auxiliaries and copulas in the SC utterances than their 
mothers.. This indicates more influence of NL rales in the SC production of the 
hearingg children than in their mothers' input of SC. 

Summarizingg we can say that the deaf and hearing children mainly use uninflected 
signedd verbs, but that the beginning of spatial and subject/object inflection can be 
observedd in the output of all children. The deaf children show also the other forms 
off  inflection. The input to the deaf and hearing children was comparable, but the 
deaff  children seem to be further in their development. Compared to children 
acquiringg BSL or ASL the inflection is age-appropriate. 
Thee hearing children use age-appropriate inflection for the spoken verbs, 
comparablee to the language production of monolingual Dutch hearing children. 
Theyy produce a higher proportion of auxiliaries and copulas in SC than their 
mothers.. They show more influence of Dutch syntactic rules in their SC production. 
Thee percentages of finite forms are comparable to the NL input but higher again in 
thee SC output and seems to develop in the same way as with monolingual Dutch 
hearingg children. We can conclude that the SC output of the hearing children 
stronglyy resembles their Dutch output, but that more verb forms are presented in 
SC.. This confirms the findings reported in section 9.1.2, that the most complex 
languagee is produced in the spoken parts of the SC utterances of the hearing 
children. . 
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9.66 Use of sentence and morphological marking 

Inn the previous section we considered morphological marking on the verb. In this 
sectionn we will consider morphological markers in the noun phrase and sentence 
markers.. Firstly we will consider the non-manual grammatical interrogative 
markerss q, wh-q and the negation marker neg used in SLN and signed SC 
utterances,, in input and output (research question 26 in section 3.5). 
Inn Dutch the morphological marking in the noun phrase is quite complex and it is 
knownn that generally deaf adults have problems with morphology in spoken 
languages.. During the filming sessions and in interaction with the mothers we 
observedd that the mothers used hardly any diminutive markers in Dutch, whereas 
hearingg mothers use many diminutives with their children during the early years 
(Schaerlaekenss and Gilli s 1987). It has also been observed that deaf adults have 
problemss with the production of inflection on adjectives. Here we will consider 
plurall  and diminutive markers, and markers on adjectives used (correctly) in NL 
andd SC utterances, both in the input and the output (question 27). 

Method Method 
SentenceSentence markers in SLN and SC 
Inn SLN the following non-manual sentence markers have been described by Coerts 
(1992): : 
•• yes-no-question (q): eyebrows up, head forward (o.c.: 109) 
•• wh-question (wh-q): eyebrows down, chin up (o.c.: 112) 
•• negation (neg): side-to-side headshake (o.c.: 116) 
•• topicalization (r): eyebrows up (o.c.: 117) 

Wee will describe the use of the non-manual markers q, wh-q and neg. Because of the 
agee of the children the non-manual marker / for topicalization was not to be 
expectedd in either input or output, and indeed was not observed in our data. We will 
thereforee not discuss it further. 
Fromm a study by Schnitzer-Reilly and Bellugi (1996) we know that mothers start 
usingg non-manual markers in ASL in a grammatical way with their children from 
thee age of 2;0 on. Schnitzer-Reilly and Bellugi describe the conflicting roles that the 
facee plays in early interaction between mothers and children: "not only do facial 
signall affective and communicative information, but specific facial behaviors also 
functionn as obligatory grammatical markers." (1996:219). 
Wee also know from descriptions of contact signing (Lucas and Valli 1992) that non-
manuall markers are often left out during simultaneous signing and speaking. Under 
thee influence of voice with speech, the non-manual markers (especially facial 
expressionss and oral components) are suppressed, because these are not used in 
spokenn language. For these reasons we wish to look at the occurrence of 
grammaticall non-manual markers in the input of the deaf mothers in SLN and SC. 
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Duringg the transcription process we noted whether or not the appropriate non-
manuall  features were produced during the relevant structures by the mothers. No 
narroww transcription was made, however. In general we coded whether or not the 
characteristics,, as described below, were present. We looked at all interrogative and 
alll  negated sentences (see also Chapter 8) in the following way: 
interrogativee a) yes/no-qaestion - is ^-marker present? 

b)) w/i-quesuon - is wh-q marker present? 
negationn a) lexical negation - is a lexical negation sign present? 

e.g.. NIET 'NOT', NOOIT 'NEVER1 

b)) non-manual negation- is the negative non-manual marker 
presentt (head shake)? 

MorphologicalMorphological markers in Dutch and SC 
Fromm studies done on contact signing (Schermer 1990; Lucas and Valli 1992; 
Ebbinghauss and Hessmann 1996) we know that many morphological markers in the 
spokenn modality are omitted by deaf adults. We expect this to be true also for the 
spokenn input to the deaf children. However, it is not clear what occurs in the input 
too the hearing children and therefore no prediction can be made. For the output of 
thee deaf children we expect no morphological markings, and for the hearing 
childrenn age-appropriate markings. 

Wee coded all nouns, adjectives and adverbs in analyzable NL and spoken SC 
utterancess in the following way: 

Nouns: : 
bootboot (boat) 
bot-enbot-en (boats) 
kikker-skikker-s (frogs) 
boot-jeboot-je (boat-dim) 
boot-je-sboot-je-s (boat-dim-s) 

NN uninflected noun 
N-enn plural -en 
N-ss plural -s 
N-dimm diminutive marker 
N-dim-ss plural diminutive marker 
Nss special form: stem-reduced 

Deaff  adults can produce an ungrammatical singular form of a noun 
(inn Dutch), where the endings '-en' or '-je' of a lexeme are mistakenly 
interpretedd as a plural marker -en or a diminutive marker -je. It could 
alsoo be the case that such endings as -en and -je are more difficult to 
pickk up in speech-reading. See example (20) 

(20)) kuik in stead of kuiken (chicken) 
meme is in stead of meisje (girl) 

Adjectives: : 
Adjectivess have inflection according to the gender of the noun and type of article. 
Thiss results in correct inflected forms (21) and inflected forms (22). We have 
observedd that deaf adults often produce incorrectly inflected forms as in (21a) or 
incorrectlyy uninflected forms as in (22a). 
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AA uninflected adjective 
(21)) dat is een mooi pak (that is a beautiful suit) 

thatt is a nice suit 
(22 la) *dat is een mooi-e pak (*that is a beautiful suit) 

thatt is a *nice suit 

A-ee inflected adjective 
(22)) dat is een mooi-e boom (that is a beautiful tree) 

thatt is a nice tree 
(22a)) *dat is mooi boom (*that is beautiful tree) 

thatt is *nice tree 

Iff  the morphological markers we have described are infrequent in the input, they 
wil ll  be acquired by the children later and with more difficulty. Moreover, if the deaf 
motherss omit these markers and thus produce hmgranimaticar Dutch, the children 
receivee wrong evidence for the application of these markers. We will look at the 
frequencyy of these markers in the NL and spoken SC input of the mothers, and 
whetherr or not they are grammatically used. 

9.6.19.6.1 Morphological markers in the input 
SentenceSentence markers in SLN and signed SC input 
Wee will first present the occurrence of the interrogative non-manual markers q and 
wh-qwh-q in SLN and SC utterances. Table 9.22 shows the data for the realization of 
thesee markers pooled over time. 

TableTable 9.22 INPUT DC+HC: Number and (%) of the non-manual 
markersmarkers 'q' and V/h-q' in SLN and signed SC interrogative 
utterancesutterances of the deaf mothers to the deaf and hearing children, pooled over time 

~~~~~~ Deaf mothers ' " SLN . : S G \ 
.. -- \ 

~Dëa77 Mother of Carta 7 (50) 19 (59) 
childrenn Mother of Laura 14 (56) 48 (74) 

Motherr of Mark 24 (73) 44 (92) 

Motherr of Jonas 4 (57) 50 (51) 
Motherr of Alex 1 (100) 32 (46) 
Motherr of Sander 2 (50) 66 (51) 

Thee numbers of interrogatives in SLN are so much smaller than in SC it is difficult 
too make strict comparisons using percentages. 
Forr the mothers of Carla (D) and of the hearing children the percentages of non-
manuall  markers are more or less similar in SLN and in SC. The mother of Laura 
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(D)) and Mark (D) seems to have a higher percentage in SC, and with Mark also in 
SLN.. In the input to the deaf children there is a general increase in sentence 
markers.. Altogether with Laura and Mark the proportion is always quite high. With 
Jonass (H) the occurrence of markers is inconsistent, at age 2;0 his mother offers him 
non-manuall  markers with 39% of the interrogative utterances, at age 2;6 with 66% 
butt this percentage drops to 54% at age 3;0. With Alex (H) there is a high 
percentagee at age 2;0 (73%) but afterwards it drops to 30%. Only with Sander (H) 
wee see a consistent increase in the use of interrogative sentence markers, up to 78% 
att age 3;0. 
Schnitzer-Reillyy and Bellugi (1996) found that before the age of two of their child, 
deaff  mothers produce markers with approximately 20% of interrogative utterance, 
andd after the age of two 80%. They explain these findings as follows. 

Itt appears that mothers consider affect to be the primary communicative system 
forr the face up until the end of the child's second year. Then, at two, a dramatic 
shiftt occurs in the role of facial expression to include not only affect, but 
linguisticc information as well. (Schnitzer-Reilly and Bellugi 1996:229) 

Soo before age 2;0 of the child the mothers stick to a uni-functional facial expression 
(affectt and communication). Schnitzer-Reilly et al. furthermore state that the use of 
wh-qq markers by the mothers occurs sometime after their child demonstrates 
productivee competence with manual wh-signs. We will discuss this further in 
sectionn 9.6.2. 
Inn our data we do not find clear evidence for a shift in the input at age 2;0. With 
Carlaa there is a shift at age 3;0 but with Laura after age 1;6. With Mark we find a 
consistentt use of the markers at all ages. With the hearing children we see an 
increasee at age 3;0 with Sander, but no consistent use with Alex and Jonas. It is 
clearr that the use of markers is less with Carla and the hearing children. With Carla 
(D)) and the hearing children we found that the spoken parts of the SC input were 
withh voice (see section 6.1.1). With Laura and Mark this was not the case, or much 
less.. The use of voice might interfere with the use of the face for grammatical 
markers.. However, at age 3;0 Carta's (D) and Sander's (H) mother do not use their 
voicee less often but they do show an increase in the use of markers. We have no 
explanationn for this fact at this point. 

Thee non-manual negation marker is mostly used with the hearing children 
simultaneouslyy with a negation sign or word. With the deaf children the mothers 
alsoo use the neg marker as sole negator. The few instances when no neg marker was 
usedd were all utterances where the verb KUNNEN-NIET 'CAN-NOT' was used; this 
verbb is negative in itself, but simultaneous use of the neg marker is obligatory (see 
alsoo section 9.3.1). We have no explanations for these exceptions, except for the fact 
thatt in three out of four occurrences the child was shaking its head and 
simultaneouslyy signing while looking at the mother. The fourth example of the sign 
KUNNEN-NIETKUNNEN-NIET 'CAN-NOT' was dislocated into the visual field of the child by the 
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mother,, as the child was looking at a picture in a book so the child could not see the 
nonmamia!!  negation. 

MorphologicalMorphological markers in NL and spoken SC input 
Wee found very few instances and percentages of morphological markers in NL and 
spokenn SC. We therefore decided to pool the data of the two language modes. We 
presentt the results for the morphological markers in NL and SC utterances of the 
motherss in Table 9.23. 

TableTable  9.23 INPUT DC+HC: Number  and (%) of 
morphologicalmorphological  markers  on nouns  (N) and 
adjectivesadjectives  (A) in  NL and spoken  SC utterances 
ofof  the deaf  mothers  pooled  over  time 

INPUT T 

N N 
N-en n 
N-s s 
N-dim m 
N-dim-s s 
N-stem m 

Totall N 

A A 
A-e e 

Totall A 

too deaf 
Children n 
500 500 
13 3 

2 2 
3 3 
0 0 
0 0 

522 2 

496 6 
9 9 

505 5 

(96) ) 
(3) ) 
(-) ) 
(-) ) 

(98) ) 
(2) ) 

too hearing 
Children n 
8611 (93) 
577 (6) 
33 (-) 
44 (-) 
22 (-) 
44 (-) 

931 1 

9077 (97) 
288 (3) 

935 5 

Bothh with the deaf and with the hearing children most nouns in NL and spoken SC 
utterancess are in the singular and correct form. That means that the mothers do not 
oftenn talk about a number of referents from the environment. The reason for this is 
unclear,, but since it is found in all four mothers it is unlikely that it is a sampling 
error.. Plural noun forms do not occur very often, but are used correctly in 76% of 
thee cases with the deaf children, and in 88% with the hearing children. With the 
deaff  children there are 4 singular forms incorrectly used where plural forms should 
havee been used and with the hearing children 8 incorrect forms. These are given 
below. . 

InputInput to deaf children: 
Motherr of Laura: veel pop (many doll) indicating various dolls 

veelveel auto (many car) indicating various cars 
schoenschoen uit (shoe off) meaning both shoes 

Motherr of Carta vier hoed (four hat) 
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InputInput to hearing children: 
Motherr of Sander: veel konijn (many rabbit) 

zeszes kuiken (six chicken) 
veelveel gekookt ei (many boiled egg) 
nognog meer pop (more doll) indicating more dolls 

Onlyy 3 to 6% of the nouns in the spoken input of the deaf mothers are inflected, 
mainlyy for plurality. There are hardly any diminutives. These figures confirm the 
findingsfindings of Ebbinghaus and Hessmann (1996:35) that no more than 4% of all 
nominall  forms were inflected in their data. They state that "the unmarked forms of 
nounss and adjectives are often identical to the stems". They defined 56 (3%) out of 
theirr 2035 nouns as stem-reduced, where we found 4 out of 1508 (0.3 %). It is not 
knownn to what extent these stem-forms occur as the non-manual component in SLN 
ass used between deaf adults (but see Schermer 1990), so we cannot compare the 
inputt in our study. Two mothers in our study used such stem-forms with the hearing 
children.. These are presented below. 

Motherr of Jonas (2;0) kleer instead of kleren 'clothes' 
Motherr of Sander (1;6) toor instead of toren 'tower' 

kuikkuik instead of kuiken 'chicken' 
""  (3;0) meis instead of meisje 'girl' 

Tablee 9.23 shows that only 2% and 3% of the adjectives are morphologically 
marked.. Ebbinghaus and Hessmann found 3% of inflected adjectives in their GSL 
data,, which is comparable to the findings here. With the deaf children the mothers 
producee 9 uninflected forms that should have been inflected, e.g. ander vrouw 
'anotherr woman' instead of ander-e vrouw or mooi ketting instead of mooi-e ketting 
'nicee necklace'. With the hearing children adjectives like these occurred 18 times. 
Thiss means that the morphology for adjectives was presented not only infrequently, 
butt also incorrectly in 50% of the cases with the deaf children, and in 39% with the 
hearingg children. 

Wee can draw the conclusion that the deaf mothers hardly use morphology for 
spokenn nouns and adjectives. These findings confirm earlier studies on these aspects 
inn other languages (Lucas 1990; Lucas and Valli 1992). Apparently the deaf 
motherss do not adapt their spoken Dutch for these aspects to the hearing status of 
theirr child: the use of morphological markers on nouns and adjectives/adverbs is 
stronglyy reduced in the input to both groups of children. The lack of such markers 
cann thus be considered to be a characteristic of their language production, which is 
alsoo sometimes incorrect in this respect according to Dutch rales. 

Summarizingg our findings on the use of sentence markers in the input we see that 
non-manuall  markers q, wh-q and neg are used in a grammatical way from the age of 
2;00 onwards with the deaf children Laura and Mark. With Carta (D) and the 
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hearingg children no increase in the use of these markers can be observed. This may 
bee attributed to the overall characteristics of the input to these children: the mothers 
usee voice with them while signing, and this factor may prevent the use of non-
manuall  grammatical markers more in SC utterances than when no voice is used. 
Forr Dutch we found that spoken nouns only incidentally carry plural or diminutive 
markers.. With spoken adjectives mainly the stem form is used. Inflected forms are 
thuss not offered often to the children, and in the input to the deaf children half of 
thee adjectives is incorrectly used, with the hearing children less. The littl e evidence 
off  these forms in their spoken input may influence the production of these forms in 
thee children. 

9.6.29.6.2 Morphological markers in the output 
SentenceSentence markers in SLN and signed SC output
Tablee 9.24 shows the results for the realization of non-manual markers q and wh-q 
inn the SLN and SC utterances of the children. 

TableTable 9.24 OUTPUT DC+HC: Number and (%) of the 
non-manualnon-manual markers 'q' and "wh-q'in SLN and 
signedsigned SC interrogative utterances of the deaf and 
hearinghearing children, pooled over time 

5(0) ) 
2(0) ) 

12(0) ) 

0(0) ) 
1(0) ) 
2(0) ) 

00 (0) 
00 (0) 
11 (0) 

1(33) ) 
00 (0) 
2(40) ) 

Childrenn SLN SC 

Deaff Carta 
childrenn Laura 

Mark k 

Hearingg Jonas 
childrenn Alex 

Sander r 

Thee deaf children and Alex (H) produce no interrogative markers, even though they 
producee interrogative sentences with wh-question signs or words (see also Chapter 8 
andd below). Sander produces two yes/no markers at age 2;0 and Jonas one wh-q 
markerr also at age 2;0. 
Schnitzerr Reilly and Bellugi (1996) found that deaf mothers' use of grammatically 
correctt wh-q markers occur some time after their child demonstrates productive 
competencee with interrogative manual signs. We found the following number of 
manuall  wh-q signs (like WHAT, WHERE etc.) in the SLN and signed SC production 
off  the children (see Table 9.25). 
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TableTable 9.25 OUTPUT DC+HC: Number ofwh-q signs produced by the 
children children 

OUTPUT T 

Deaf f 
Children n 

Hearing g 
Children n 

wtvq q 
signs s 
Carla a 
Laura a 
Mark k 
Jonas s 
Alex x 
Sander r 

1;0 0 

--
0 0 
0 0 
0 0 
1 1 
0 0 

1;S S 

0 0 
0 0 
3 3 
1 1 
0 0 
0 0 

2;0 0 

0 0 
1 1 
4 4 
0 0 
1 1 
3 3 

2;6 6 

5 5 
1 1 
4 4 
0 0 
0 0 
1 1 

3;Q Q 

0 0 
0 0 
2 2 
1 1 
0 0 
3 3 

Carta'ss (D) and Sander's (H) mothers begin using the markers when their children 
aree 3;0, which seems consistent with the children's use of signs like WHERE and 
WHAT.WHAT. Jonas (H) and Alex (H) hardly produce manual question signs, and their 
motherss show no increase in the use of non-manual markers. Laura (D) and Mark 
(D)) start producing wh-q signs from age 2;0 and in their mother's input 
interrogativee sentence markers were always present, so we find no explanation here 
forr the non-production of the non-manual markers.. We see that the findings of 
Schnitzerr and Bellugi (1996) are only supported by the results of Carla (D) and 
Sanderr (H). However, more data of the children at smaller time intervals between 
thee ages of 2;0 and 2;6 and between 2;6 and 3;0 need to be studied in order to 
confirmm their findings. 

Negativee markers are used by the deaf children and somewhat less by the hearing 
childrenn (see Table 9.26). However, the way the negative marker is used differs 
greatlyy between the deaf and the hearing children. The deaf children mainly negate 
utterancess by using the non-manual negation marker, but they also produce manual 
negationn signs with a simultaneous marker. This reflects their input. Carla and 
Markk produces negative signs like NIET 'NOT' from age 2;0 on, Laura from age 
1;6.. Mark produces one negative verb with the appropriate headshake at age 2;6. 
Theree were no negation signs produced without a negation marker. 

TableTable 9.26 OUTPUT DC+HC: Number and (%) of negation markers, 
withwith and without a negation sign or word, pooled over time. 
PercentagesPercentages are from all negated utterances in SLN and SC. 

neg-manVerr neg-marker + negation 
onlyy negation word 

 -" sign/word only 
Deaff children 34 (74) 12 (26) 0 
Hearingg children 3 (5) 33 (54) 25(41) 

Thee hearing children, however, almost always produce a negation word while 
shakingg their head, more like hearing speakers when shaking their heads together 
withh a negative spoken sentence. Words like nee 'no' and niet 'not' or geen 'no' 
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appearr in the SC language production of Jonas at 2;0, and with Alex and Sander at 
2;6.. Only Jonas at age 3;0 produces one negative sign NIET 'NOT together with the 
negationn marker. No other negation signs are produced by the hearing children. 
Theyy do produce some spoken negation words in NL utterances, Jonas from age 2;0, 
Alexx from age 2;6 and Sander from age 3;0. These were all produced without an 
accompanyingg head shake. Since no negation markers as sole negators (so without a 
negationn sign) were observed in their signed input, the children's output resembles 
thee input in this respect. 

Inn sum we can say that the children begin to produce wh-q signs from age 1;6 (Mark 
(D)) and Jonas (H)) from age 2;0 onwards, but these appear without the appropriate 
non-manuall  sentence marker. In the input we saw individual variation with regard 
too the presence of these markers, and only with Laura (D) and Mark (D) were they 
consistentlyy present with the interrogatives. In research with ASL these markers 
appearr around age 2;6 in the language production of children. It is not clear that the 
lackk of consistency in the input is the reason why the children do not produce these 
markerss yet. Further studies at a later age of the children should reveal more 
information. . 

Negationn markers are produced by the deaf children from age 1;6 or 2;0 on, and in a 
wayy similar to their input. The hearing children, however, do not use negation 
markerss - they do produce head shakes, but these are always linked to spoken 
negationn words. Their mothers always linked the negation marker to either a 
negationn sign or a negation word, they were not offered as sole negators. In this 
respectt the hearing children do reflect the input of their mothers, and they show 
oncee again that they seem to be focused on the rules for spoken language, even in 
theirr SC utterances. 

MorphologicalMorphological markers in NL and spoken SC output 
Thee results for the morphological markers in NL and spoken SC produced by the 
deaff  and hearing children are presented in Table 9.27. 

TableTable  9.27 OUTPUT DC+HC: Number  and 
(%)(%) of  markers  on nouns  (N) and adjectives 
(A)(A)  in  NL and spoken  SC utterances,  pooled  over  time 

'DëiaTT Hearing ' 
childre nn childre n 

NN 52 (98) 325 (90) 
N-enn 1 (2) 14 (4) 
N-ss 0 5 (1) 
N-dimm 0 12 (3) 
N-diro- ss  0 4 (1) 
N-stemm 0 0 

Totall  N 53 3 360 0 
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Peaff  Hearing 
childre nn chSdre n 

AA 8 (100) 213 (93) 
A-ee 0 17 (7) 

Totall  A 8__ 230 

Itt is clear that the deaf children use no morphology in their spoken output, but 
producee uninflected nouns and a few adjectives only. Since these forms hardly 
occurredd in the input either, these findings are not surprising, but access is also of 
coursee a condition for acquisition. 
Thee hearing children do produce different morphological markers; these occur from 
thee age of 2;6 onwards. They produce plural markers on nouns from the age of 2;0 
on,, and diminutive markers only at age 1;6 (Alex) and 2;0 (Jonas and Sander). 
Diminutivee markers were not present in their input. These must have been 
encounteredd in interaction with persons other than their mother. ̂  The use of the e-
inflectionn on adjectives is especially interesting. They occur at age 2;0 (Sander) and 
laterr (all hearing children). These findings are comparable to those found for 
monolinguall  hearing children (Bol and Kuiken 1988). We see that the language 
outputt of the children is actually a littl e more complex than that of the mothers. 
Also,, we find no stem-forms in the output of the children such as found in the input 
off  the mothers, which is considered a characteristic of deaf persons' speech. 

Inn sum we find that the deaf children produce no morphological markers at all in 
NLL and in the spoken parts of SC utterances. The hearing children are starting to 
producee spoken plural markers, diminutive markers and inflection on nominals and 
adjectivess from the age of 2;0 onward, which is the normal age for these markers. 
Thee children produce morphological markers that were not present in the input 
(diminutives),, but of course they may have encountered these in the interaction with 
hearingg persons speaking Dutch with them. 

9.77 Use of different sign and word types 

Lucass and Valli (1992) and Ebbinghaus and Hessmann (1990; 1996) described how 
thee spoken language of deaf people is reduced in morphology and syntax (see also 
Mogfordd and Bishop 1988). We have shown that this reduction can also be observed 
inn the language used by deaf mothers with their deaf and hearing children. We do 
nott know whether or not deaf adults in the Netherlands also produce such reduced 
spokenn Dutch, but we may assume that the same phenomena occur as have been 
establishedd in Germany and the USA. Especially in language contact situations 

26 6 Alll  hearing children have other  hearing members in their  family. Jonas' father  is hearing, Alex and 
Sanderr  both have hearing older  siblings (see section 4.1). 
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wheree contact signing is used (Lucas and Valli 1992), or as we call it, Simultaneous 
Communication,, we can expect that word types that are usual in spoken language 
aree not usual or are used differently. In previous sections we have examined verb 
morphology,, noun phrase and sentence markers. In this section we want to describe 
thee use of other sign and word classes such as different types of function words, both 
inn the input and the output (see research question 28 in section 3.5). 

DifferentDifferent sign types in SLN signed SC 
Method Method 
Thee following classes of signs in all analyzable SLN and signed SC utterances are 
examinedd and defined as follows: 
•• Deictic signs: 

-- personal pronouns a point directed towards or made on a person 
-- possessive pronouns no distinction on formal grounds from personal 

pronouns,, only on contextual grounds 
-- demonstrative pronouns a point directed towards an objects or 

indicatingg direction or place 
•• Finger-spelled signs all use of finger-spelled signs as described in the 

Dutchh finger alphabet (Janssen 1986) 
•• Numerals ONE, TWO, etc. or FIRST, SECOND etc. 
•• Conjunctions the occurrence of conjunctions in SLN has not 

beenn studied so far, but under the influence of 
Dutchh signs for NL omdat 'because', en 
'and',, want 'for' etc. are sometimes used 

•• Discourse markers LET-OP: a raised 1-hand to draw attention 
OHOH:: an open hand before an open mouth, 
withh eyes opened wide and eyebrows up 
(surprise) ) 
POINTto-person:POINTto-person: in form undistinguishable 
fromfrom a pronoun, but contextually clearly 
identifiablee as a discourse marker; the 
meaningg is something like 'right-you-are'. 

DifferentDifferent word types in NL and spoken SC utterances 
Wee looked at the use of function words and numerals in the NL and spoken SC 
utterancess in the input to the deaf and to the hearing children. 

Method Method 
Wee considered the following function words: 
•• personal pronouns ik, jij,  zij/hij, wij, jullie, zij (I, you, she/he, you, 

they) ) 
•• possessive pronouns mijn, jouw, haar, zijn, ons, jullie, hun (mine, 

your,, her, his, our, your, their) 
•• demonstrative pronouns deze, dit, dat, die (this/these, that/those) 
•• articles de, het, een (the, a) 
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•• prepositions 

•• numerals 

•• conjunctions 
•• discourse markers 

bij,bij, met, op, tussen, van (near, with, on, between, 
of)) etc. 
een,een, twee, drie etc. (one, two, three etc.); 
eerste,eerste, tweede, derde etc. (first, second, third etc.) 
en,en, maar, omdat, want, etc. (and, but, because, for) 
hé,hé, oh, nou 'well', zeg 'say' eh, etc. 

Wee analyzed and counted the words in all analyzable NL and spoken SC utterances 
andd pooled the data over time. Words like ja, nee, boem etc. were excluded from 
thiss analysis. 

9.7.19.7.1 Different sign/word classes in the input 
DifferentDifferent sign classes in SLN and signed SC input 
Inn section 7.1.1 we discussed the use of deictic signs or POINTS in relation to the 
usee of representational signs. We found that the mothers use a higher percentage of 
deicticc signs with the deaf children than with the hearing children.^ In this section 
wee want to pay attention, among other things, to the function of these Points - they 
cann be used as personal pronouns, as possessives or as demonstrative pronouns. 
Tablee 9.28 presents the data for the different types in NL and spoken SC utterances 
inn the input of the mothers. 

TableTable 9.28 INPUT DC+HC: Number of various sign types in the SLN and 
signedsigned SC input of the deaf mothers. 

SiMinpui SiMinpui 

Demonstrativ ee pronoun s 
Persona ll  pronoun s 
Possessiv ee pronoun s 
Fingerspellin g g 
Numeral s s 
Conjunction s s 
Discours ee marker s 
Total l 

signedsigned  SC 
input input 

Demonstrativ ee pronoun s 
Persona ll  pronoun s 
Possessiv ee pronoun s 
Fingerspellin g g 
Numeral s s 
Conjunction s s 
Discours ee marker s 
Total l 

too deaf childre n 

114 4 
30 0 
0 0 
0 0 
4 4 
0 0 

22 2 
170 0 

too deaf childre n 

401 1 
162 2 

0 0 
14 4 
45 5 

1 1 
38 8 

661 1 

too hearin g 
childre n n 

11 1 
5 5 
0 0 
0 0 
0 0 
0 0 
2 2 

18 8 
too hearin g 
childre n n 

658 8 
153 3 

0 0 
22 2 
85 5 
2 2 

64 4 
984 4 

27 7 Inn section 7.1.1. POINTS alone were also included. Here we analyzed all analyzable utterances (see 
Chapterr 4). 
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Overalll  the signed input to the deaf and hearing children looks very similar both in 
SLNN and in signed SC with respect to these various sign types. In signed SC 
personall  pronouns (i.e. POINTto-me or POINTto-you) seem to occur proportionally 
slightlyy more often with the deaf children than with the hearing children. When the 
totall  number of deictic signs is considered (demonstrative and personal pronouns) 
thee proportion of personal pronouns in signed SC is larger with the deaf children 
(29%)) than with the hearing children (19%). This difference reflects probably the 
emphasiss on signing with the deaf children. 
Off  the other categories analyzed finger-spelled signs (predominantly proper names) 
andd conjunctions occur only rarely in the input to the children. Numerals and 
discoursee markers occur proportionally to the same extent with the deaf and with 
thee hearing children. 
Onn the whole we find no difference in the use of sign classes between the input to 
thee deaf and to the hearing children, except that for the deictic signs the ratio of 
personall  pronouns versus demonstrative pronouns is larger with the deaf children 
thann with the hearing children. 

DifferentDifferent word classes in NL and spoken SC input 
Tablee 9.29 shows the occurrence of function words and numerals in the input to the 
deaff  and hearing children. The percentages of the different categories of function 
wordss are from the total number of function words. 
Forr NL we cannot make a comparison between the input to the deaf and to the 
hearingg children. We can compare the NL input of the hearing children to the 
spokenn SC input and we see quite different percentages for the different categories 
inn the two language modes. Proportionally we see more personal pronouns, 
prepositionss and numerals in SC, and more conjunctions and discourse markers in 
NL. . 
Thee spoken SC input to the deaf children differs from that offered to the hearing 
children,, in that the mothers realize fewer articles, demonstrative pronouns and 
conjunctions,, but more personal pronouns, prepositions and numerals to the deaf 
children.. These last three categories are also larger in the spoken SC to the hearing 
childrenn than in the NL utterances. Spoken personal pronouns may well be 'linked' 
too Points in SC utterances - we saw in the previous discussion that in SC the 
motherss used slightly more Points (personal pronouns) in the signed parts of the SC 
utterancess to the deaf children. The simultaneous use of signed Points and spoken 
personall  pronouns may explain the higher percentage of spoken personal pronouns 
inn the SC input to the deaf children. 
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TableTable 9.29 INPUT DC+HC: Number and (%)* of function 
wordswords in analyzable utterances in NL and spoken SC input 
ofof the deaf mothers 

______ ______ 

NLL input deaf children hearing children 

Articles Articles 
Demonstrativee pronouns 
Personall pronouns 
Possessivee pronouns 
Conjunctions s 
Prepositions s 
Numerals s 
Discoursee markers 
Total l 
spoke nn SC inpu t 

Articles s 
Demonstrativee pronouns 
Personall pronouns 
Possessivee pronouns 
Conjunctions s 
Prepositions s 
Numerals s 
Discoursee markers 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 2 
2 2 

too the 
deaff children 

5 5 
24 4 
46 6 

3 3 
3 3 

48 8 
36 6 
12 2 

(3) ) 
{14) ) 
(26) ) 
(2) ) 
(2) ) 

(27) ) 
(20) ) 

.....(71 1 

9 9 
11 1 
6 6 
0 0 

28 8 
4 4 
2 2 

10 0 
70 0 

(13) ) 
(16) ) 
(9) ) 

(40) ) 
(6) ) 
(3) ) 

(14) ) 

too the 
hearingg children 

147 7 
174 4 
137 7 

1 1 
67 7 

151 1 
104 4 
69 9 

(17) ) 
(21) ) 
(16) ) 

(-) ) 
(8) ) 

(18) ) 
(12) ) 

Totall 177 850 
** These percentages are from the total of function words 

Prepositionss may be used more often as predicates (e.g. tafel op as in "put it on the 
table')) in spoken SC with the deaf children than with the hearing children, and more 
inn SC than in the NL utterances. We have not further looked into this matter. 
Conjunctionss like en 'and', maar 'but' or of 'or' are used far more in NL with the 
hearingg children than in spoken SC. This may be an effect of SLN in the SC 
utterances.. Although we do not know whether or not conjunctions occur in SLN, we 
knoww from some studies that sign languages employ other means than lexical 
conjunctionss to co-ordinate or subordinate clauses. In SLN sign conjunctions do 
existt (e.g. OMDAT 'BECAUSE' but these are usually loan-signs from Dutch and are 
usedd in sign supported Dutch to represent the spoken conjunctions. This might 
explainn the slightly higher percentage of conjunctions in the spoken SC input to the 
hearingg children. 
Wee can conclude that the spoken SC input to the deaf and hearing children differs a 
greatt deal with regard to the realization of function words and numerals. 

9.7.29.7.2 Different sign/word classes In the output 
DifferentDifferent sign classes in SLN and signed SC output 
Inn section 7.1.3 we described how the deaf children produced more deictic signs 
thann the hearing children. We see in Table 9.30 that in SLN the deaf children 
producee both more demonstrative and personal pronouns in comparison to the 
hearingg children. 
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Thee deaf children produce 21% of personal pronouns within the group of deictic 
signs.. This is higher than the percentage in the SC output, and in the output of the 
hearingg children. It may be that they use Points differently in SLN from the hearing 
children,, and are really acquiring the pronominal system. In contrast, the hearing 
childrenn seem to use Points more like hearing people do, that is to support their 
spokenn language. However, because the number of these sign types are so few in the 
SLNN output of the hearing children, we have to be careful in interpreting these 
figures.figures. Pronouns are increasingly produced in SLN from age 2;6 on by the deaf 
children,, as are numerals. Compared to the input the deaf children show very 
similarr percentages of these various sign types. 

Inn signed SC we find no differences between the output of the deaf and hearing 
childrenn except that the hearing children produce signed discourse markers which 
thee deaf children do not. There were no differences in the input which might explain 
this.. Fingerspelling does not occur in the output. Use of the finger alphabet is 
connectedd to the spelling of Dutch words, which we would not expect children to be 
ablee to do at this age. 

Inn sum we find littl e difference between the signed SC output of the deaf and 
hearingg children with regard to the use of these sign types. In the input also we 
foundd similar SC regarding these aspects to both groups of children. But in the SLN 
outputt there is an indication that the development of the hearing children is 
differentt from that of the deaf children, with respect to these sign classes. It will be 
interestingg to follow their development at later ages. 

TableTable 9.30 OUTPUT DC+HC: Number and (%) of various sign types in 
thethe SLN and signed SC output of the children. Percentages are of total of these types. 

SLNN output 

Demonstrativ ee pronoun s 
Persona ll  pronoun s 
Possessiv ee pronoun s 
Fingerspellin g g 
Numeral s s 
Conjunction s s 
Discours ee marker s 
Total l 
signe dd SC outpu t 

Demonstrativ ee pronoun s 
Persona ll  pronoun s 
Possessiv ee pronoun s 
Fingerspellin g g 
Numeral s s 
Conjunction s s 
Discours ee marker s 
Total l 

deafchfldre n n 

1911 (69) 
500 (18) 

0 0 
0 0 

255 (9) 
22 (-) 

100 (4) 
278 8 
deaff  childre n 

388 (88) 
22 (5) 
0 0 
0 0 
33 (7) 
0 0 
0 0 

43 3 

hearin gg chSdre n 

5 5 
1 1 
0 0 
0 0 
5 5 
0 0 
1 1 

12 2 

(42) ) 
(8) ) 

(42) ) 

(8) ) 

hearin gg childre n 

176 6 
14 4 
0 0 
0 0 

15 5 
0 0 

10 0 
215 5 

(82) ) 
(6) ) 

(7) ) 

(5) ) 
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DifferentDifferent word classes in NL and spoken SC output 
Wee present the number and percentages of function words and numerals in the NL 
andd spoken SC output of the deaf and hearing children in Table 9.31. 

Thee deaf children do not produce anyy function words (yet), so we may assume that it 
iss characteristic of their spoken output that they only use nominals and verbs at 
thesee points in time, as we might expect from their MLU (see sections 9.1 and 9.2). 
Inn the output of the hearing children we find that articles are occasionally present 
fromm age 1;0 on - this seems early compared to the average age of 2;1 found by 
Schaerlaekenss and Gillis (1987:124). These early forms are, however, often proto-
articless like a schwa-sound before a noun instead of a fully pronounced een 'a' 
(indefinitee pronoun). The children proportionally produce fewer articles than their 
mothers,, both in NL and in spoken SC. Demonstrative pronouns are in the output 
formm age 1;0 on and are used more in NL than in SC, and also more than in their 
input.. However, Sander does not produce any in NL, only in SC. Personal pronouns 
appearr around age 2;0. No possessive pronouns are produced by the hearing 
children,, and these were also absent in the input. There are no conjunctions in NL, 
butt they do occur in SC and in the same percentage as in the input; they appear 
fromm age 2,6 on. Prepositions and discourse markers first appear after age 1;6 and 
numeralss occur around age 2;0. Prepositions occur to the same extent in NL and 
spokenn SC, but numerals are more often produced in SC. This can be explained by 
thee fact that the children are usually pointing at different objects while counting; 
suchh utterances would be considered SC. 

TableTable 9.31 OUTPUT DC+HC: Number and (%) of function words in 
analyzableanalyzable NL and spoken SC utterances of the deaf and hearing children. 

NLL output 

Articles s 
Demonstrativee pronouns 
Personall pronouns 
Possessivee pronouns 
Conjunctions s 
Prepositions s 
Numerals s 
Discoursee markers 
Total l 
spokenn SC output 

Articles s 
Demonstrativee pronouns 
Personall pronouns 
Possessivee pronouns 
Conjunctions s 
Prepositions s 
Numerals s 
Discoursee markers 
Total l 

deaff children 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

deaff children 

0 0 
0 0 
0 0 
0 0 
0 0 
2 2 
4 4 
0 0 

12 2 

hearingg children 

8 8 
36 6 
30 0 

0 0 
0 0 

15 5 
6 6 
6 6 

101 1 

(8) ) 
(36) ) 
(29) ) 

(15) ) 
(6) ) 
(6) ) 

hearingg children 

16 6 
53 3 
32 2 
0 0 

19 9 
27 7 
44 4 
15 5 

206 6 

(8) ) 
(26) ) 
(16) ) 

(9) ) 
(13) ) 
(21) ) 

(71.„ „ 
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Boll  and Kuiken (1988:60) found the following ages for the acquisition of the 
differentt word types in monolingual Dutch children: 

articless 1 ;6 - 2 ;0 possessive pronouns 2;6 - 3 ;0 
demonstrativee pronouns 1;6 - 2;0 conjunctions (and) 2;6 - 3;0 
personall  pronouns l;6-2;0 prepositions 2;0-2;6 

Thee hearing children in our study acquire the different types at the same ages as 
monolinguall  hearing children do. Unfortunately we have no information on the 
amountt of these function words in the output of hearing children of hearing parents, 
soo we cannot compare the quantities. 

Wee can conclude that the acquisition of the hearing children with respect to these 
wordd types is similar to that of Dutch hearing children of hearing parents. It is, 
however,, different from the spoken input of their mothers - the children produce 
fewerr articles, and more demonstrative and personal pronouns and prepositions. 
Theree is again evidence that the spoken part of their SC output is influenced to some 
extentt by signing. In the SC output of the hearing children they produce fewer 
demonstrativee and personal pronouns than in NL. This could be an influence of the 
usee of POINTS in the signed parts of SC, because the need to explicitly name an 
indicatedd object or person is then smaller. 

9.88 Summary 

Inn this chapter we have looked at many different aspects of structure of input and 
outputt in the three language modes. When considering the general complexity 
(MLUU and MLUL10) of the signed input we see both an increase in the SLN input 
andd in the signed part of SC for all children. The signed SC has a higher MLU than 
thee SLN for all children. This suggests that this is the main form of communication, 
butt it may also be a result of influence on Dutch in that words are also translated 
intoo signs where they would be omitted in SLN. The MLU in Dutch input does not 
increasee over time, nor does the MLU of the spoken part of SC; for the hearing 
childrenn it even decreases. The MLU of the spoken input for the deaf and hearing 
childrenn is lower than would be expected in hearing families. The MLU of the SC 
utterancess is greater than the MLU of SLN or NL. 
Thee deaf children show an increase in their MLU in SLN so that it reaches 1.8 to 
2.33 signs at age 3 years. The hearing children show almost no increase except 
Sander.. Development takes place between 2 and 3 years. The signed part of SC also 
developss for all children. The deaf children do not develop their spoken output - it 
stayss at the level of one word. The hearing children on the other hand develop 
rapidly.. Their NL output has a smaller MLU than would be expected from Dutch 
monolinguall  children, this is not the case for the spoken part of SC. 
Inn the acquisition literature it is usually seen that the input is slightly ahead in terms 
off  complexity of the output. Here we see that the signed input is only clearly ahead 
off  that of the children in the SC input. In the spoken part the mothers are ahead of 
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thee deaf children; the deaf children show no progress over the two years which 
cannott be related to input only. They also have an access problem to the spoken 
input.. The mothers' spoken input to the hearing children does not increase and yet 
thee hearing children show a great increase in their spoken MLU. The mothers' 
MLUU is just greater than that of the children. The hearing children are clearly 
learningg Dutch from other sources (for instance Jonas from his father, Alex and 
Sanderr from their older siblings), so the influence of the mothers' input is not clear. 
Thee deaf and hearing children show clear differences in their MLU development, 
partlyy as a reflection of their input. The deaf children are clearly developing in sign: 
SLNN and signed parts of SC, whereas the hearing children are showing the most 
developmentt in Dutch and the spoken parts of SC. They develop less quickly in sign 
thann the deaf children. This is again an indication, as we have already suggested, 
thatt the SC is different for the two groups of children in input and output. This 
differentiationn seems to take place after the age of two years, which might be related 
too the development of visual attention as described in Chapter 6. 

Thee analysis of verbs showed that there are many utterances which have no verb in 
alll  three language modes but these decrease over time. In SLN and the signed part 
off  SC the absence of a verb does not necessarily result in an ungrammatical 
utterance.. In Dutch and the spoken parts of SC the absence of a verb was only 
ungrammaticall  in about 5% of the cases. The spoken parts of SC miss auxiliaries or 
copulas,, probably under the influence of SLN. In general the linguistic evidence 
aboutt verbs to the children is limited. In SC utterances if a verb is present it is most 
oftenn present in both the signed and spoken part. Then we see a clear distinction 
betweenn the deaf and hearing children in that the deaf children have more 
utterancess with a signed verb and no spoken verb and the hearing children have 
moree often a spoken verb and no signed verb. 
Thee children produce an increasing number of signed verbs over time. 35% of 
utterancess of the deaf children have a verb at age 3;0. The hearing children increase 
theirr production of spoken verbs; there are no clear differences with hearing 
childrenn in hearing families. 
Thee children have higher proportions of utterances without a verb than in the input. 
Thee hearing children have more SC utterances with a spoken verb and no sign verb 
thann the mothers, which indicates their bias to the spoken language. The difference 
inn the input in terms of use of verbs between the deaf and hearing children is 
reflectedd in the output. SC reflects the bias of the deaf children to signing and of the 
hearingg children to the spoken language. 

Inn those utterance with a verb the omission of subjects and objects were analyzed. In 
SLNN both subjects and objects can be omitted whereas in Dutch this is only possible 
underr very restricted circumstances such as in imperative utterances or with topic 
drop.. In SLN the mothers dropped equal amounts of subjects and objects unlike the 
dataa reported for adult-adult SLN, where less subject drop occurs. This may be a 
resultt of the here-and-now character of the interaction. In Dutch and the spoken 
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partss of SC more subject and object drop occurred with the deaf children than with 
thee hearing children. This resulted in more ungrammatical Dutch (31%) for the deaf 
childrenn than for the hearing children (9%). In SC utterances where both verbs 
wheree realized, the signed subject was often omitted. This emphasizes again that SC 
iss looking more SLN-like for the deaf children and more Dutch-like for the hearing 
children. . 
Inn SLN the children drop subjects to a similar extent as in the input, although it 
couldd be argued that this is related to general acquisition principles (see Chapter 2). 
Inn Dutch the hearing children drop subjects to an extent which would be expected 
forr hearing children in hearing families at this age. The input does not clearly have 
ann influence here. The deaf children show similar proportions of subject and object 
dropp input in their utterances as in the input. The hearing children follow the Dutch 
ruless to some extent. Interestingly they drop more spoken subjects in SC where the 
verbb is expressed in both modes. This may indicate a slight influence of SLN on 
theirr production in the simultaneous mode. 
Dutchh and SLN have different rules for verb position in utterances. There were a 
largee number of utterances in all three modes in which there was only a verb. In 
thosee utterances which could be analyzed for verb position the verb was most often 
inn final position for SLN, as is to be expected in adult SLN. In Dutch the verb was 
inn first position, mostly grammatically, or in second position. There was littl e 
ungrammaticalityy (13%). These results were reflected in the signed and spoken 
partss of SC, exceptt that the deaf children had more ungrammatical verb positions in 
thee spoken part than the hearing children. 
Alll  the children follow in general the order of SLN utterances as in the input in the 
SLNN utterances and SC utterances with a signed verb. The hearing children do not 
followw the input order in their Dutch and spoken parts of SC utterances but behave 
ass monolingual Dutch children in hearing families in that they initially place the 
verbb in final position in an non-finite form and later produce the verb in second 
position.. The hearing children produce more verbs in final position in the SC 
utterancess that have both a spoken and signed verb than in other contexts, which 
mayy reflect an influence of SLN in the simultaneous mode. This is unlike the input. 
Thee form of the signed verbs produced is predominantly the citation form and in 
thiss period there is no clear increase in morphological inflection of whatever type. 
Inn Dutch the finite forms are common, although they are used more with the 
hearingg children as are auxiliaries and modals. The input to the hearing children is 
similarr to what hearing children in hearing families receive. The mothers produce 
moree stem forms with the deaf children. There is no clear development here either. 
Inn the signed output the deaf children and hearing children both mainly produce 
citationn forms as in the input. They are starting to produce inflected forms around 
twoo years but the deaf children have a greater range of types of inflection. The forms 
thatt the deaf children produce were all present in the input. The input is not 
differentt in the variety provided so that the slower acquisition of the hearing 
childrenn reflects their greater orientation on spoken language. The hearing children 
producee spoken verb morphology as could be expected from children in hearing 
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families;; the input was also not different. The output of the hearing children in their 
NLL utterances is very similar to the spoken parts of SC utterances, although the SC 
utterancess are more complex. This is their main communication mode with their 
deaff  mothers. 
Inn SLN non-manual markers are used as grammatical markers of questions and 
negatives.. These all increased with time in the input. The increase in the use of the 
questionn markers did not occur with all children at age two years as might be 
predictedd on the basis of the literature. There was no relation with the children's 
productionn of their first wh-question signs. The mothers used the non-manual 
negativee marker on its own with the deaf children but only with a negative lexical 
signn with the hearing children, this is less SLN-like although not ungrammatical. 
Thee children produce almost no non-manual question markers despite the input. 
Thee deaf children produce non-manual negation markers. They also produce 
negativee signs between age l;6-2;6. They produce the non-manual markers 
withoutt a manual sign as in the input; the hearing children do not. They also do not 
usee negative signs. 
Thee deaf children use negative words with a head-shake in SC but not in their 
Dutchh output. This indicates an influence of SLN. The deaf children do not produce 
negativee words at all. 
AA brief examination of other word classes showed that there were different forms 
presentt in the input such as fmgerspelling or discourse markers but these were 
barelyy produced by the children. The deaf children produced more personal 
pronounss than the hearing children and these were also more present in the input 
theyy received. 
Forr a consideration of all of these aspects we see that the input to the deaf and 
hearingg children looks structurally different in that in SC, which is the main mode 
too both deaf and hearing children, the structure of SC utterances starts to look 
differentt as the children get older. This is reflected in the output: the hearing 
childrenn are much more oriented to spoken language although they are also learning 
somee SLN. The deaf children are solely oriented towards SLN. 
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Inn this thesis we have explored the input and output of six deaf mothers and their 
threee deaf and three hearing children in interaction when the children were 
betweenn ages 1;0 and 3;0. We have looked at quantitative and qualitative aspects 
andd how these developed over time. We also compared the input and output of the 
deaff  mothers with the deaf children to that of the deaf mothers with the hearing 
children.. From the results of this study it has become clear that Simultaneous 
Communicationn is an important but varying concept. This issue of its status will be 
addressedd immediately in 10.1, since it affects the rest of the discussion. In section 
10.22 we look at the relationship between input and output in terms of quantity and 
quality.. In section 10.3 we focus on the differences between the deaf and hearing 
childrenn also in terms of input and output. In section 10.4 we consider the 
implicationss of this research for deaf families but also for hearing parents with a 
deaff  child. Finally we make a number of suggestions for future research. 

10.11 The status of Simultaneous Communication (SC) 

Inn deciding how to describe the complex nature of the input and output in deaf 
familiess a methodological decision was taken (see section 5.3) to separate out 
utterancess in which a combination of speech and signs occurred. This decision was 
takenn with the awareness that it might not be correct to create a priori a third 
systemm (SC), as suggested by Romaine (1995) but it was considered necessary in 
orderr to arrive at a more detailed description of the form of the input and output. In 
thiss section we will discuss the status of the SC utterances on the basis of the 
evidencee found in this study and reflect on the issue of the third system. 
Fromm the description of the input and output of the deaf mothers and the deaf and 
hearingg children, we see differences emerge in the multilingual nature of both input 
andd output. We found mainly SLN and SC in the input to the deaf children, 
whereass the deaf children themselves mainly produced SLN. The input to the 
hearingg children contained SC, Dutch and SLN, and the children produced all 
threee language modes, although Alex started later with SLN. Although in both 
groupss of children SC was the main form of the input, a consideration of the 
structuree of the SC utterances showed however considerable differences. 
Inn the input to the deaf children the structure of SC very closely resembled SLN 
syntax.. For instance, the verbs in SC were most often put in SLN verb position 
(initiall  with subject drop, or final), and the inflection of the verbs in SC was similar 
too SLN verb inflection. Copulas and auxiliaries were frequently missing in the 
spokenn part. The spoken input to the deaf children was very simple, and consisted 
mainlyy of nouns, adjectives and verbs, with only few instances of function words. 
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Verbss in SC were most often offered in signs, whereas those spoken verbs that did 
occurr were mainly produced together with signed verbs. These spoken verbs also 
oftenn occurred in an uninflected form, or in a stem form. This parallels the findings 
off  Ebbinghaus and Hessmann (1990; 1996) for GSL. They claim that such forms 
aree an integral part of the sign language and are not loanwords from the spoken 
language. . 
Theree were instances of SC utterances in the input to the deaf children in which the 
propositionn was made up both by a spoken part and a signed part (category ss in 
Chapterr 6). These utterances form some evidence for a third system as described by 
Romainee (1995), because syntactic features of both SLN and NL were present in the 
samee utterance, such as for instance Dutch word order, but together with SLN verb 
inflection.. However, these ss utterances make up only 10% (median) of the SC 
inputt to the deaf children; for 90% of the SC input there is no reason to think that 
thiss might be a separate system. Apart from these supplementary SC utterances we 
conclude,, on the basis of the evidence found in Chapters 6 and 9, that what we have 
separatedd out here as SC utterances in the input to the deaf children are in fact SLN 
utterances.. We must also conclude that the mouthing of spoken parts is important 
inn SLN. 
Thee deaf children produce mainly SLN utterances, no Dutch and hardly any SC 
utterances.. We also know that the childrenn miss a great deal of the spoken input in 
thee context of SC. Only Carla produces a very few ss utterances. There is no 
evidencee that they are producing a third system. Again we conclude that the SC 
utterancess that the deaf children produce are SLN. 

Thee picture with the hearing children is more complicated however. The SC input 
too the hearing children was in some aspects similar to that of the deaf children. 
Thiss could be seen in particular in those utterances in which no verb was present; 
theyy had a SLN-like structure. SC utterances with only a spoken verb were Dutch-
likee (see section 9.4.1). However, in SC utterances with both a signed and a spoken 
verbb and especially in those utterances where the semantic content was distributed 
overr the two channels (ss), we found that both SLN and Dutch syntactic features 
weree present. Often words were left out in the spoken parts apparently under the 
influencee of SLN, for example a great deal of subject drop occurred and auxiliaries 
andd copulas were omitted. The inflection of spoken verbs was also sometimes 
incorrect.. In these SC utterances we see structural evidence for a 'third system'. 
Sometimess SLN structure was followed, with a relexification in the spoken parts, 
sometimess not. The sign and spoken channels were used in combination to express 
thee whole proposition (ss in Chapter 6) in as much as 29% (median) of the 
utterances.. These utterances showed syntactic features characteristic of both 
languagess (Chapter 9). 
Inn the output the hearing children also use such ss combinations. In those SC 
utterancess where both a signed and a spoken verb occurs, an influence of SLN is 
apparentt in that the verb is often in final position (section 9.4.2). The hearing 
childrenn are acquiring syntactic SLN structures from the SLN and signed SC input 
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off  their mothers. They produce these more complex structures mainly in SC 
contexts;; their SLN output is simple (MLU < 1.5, section 9.1.2). This suggests that 
theyy consider the SC input as a third system, namely signs and words are to be 
producedd together, probably under the influence of the input they are receiving. The 
children'ss SC output does, however, seem more Dutch-like than their mothers' 
input,, although it is not Dutch in structure. The children's SC is therefore to be 
seenn as a third system, but a slightly different one from that of their mothers. 
Thee SC that we found in the input and the output with the hearing children is not 
strictlyy signed Dutch. In a strict signed Dutch system the structure of Dutch would 
bee followed with no omission of subjects or copulas etc. Word order would also 
followw Dutch syntactic rules. Such signed systems have been devised for teaching 
purposess in many countries, that is to teach the structure of the spoken language 
(seee sections 2.2.1 and 2.2.3). It is not clear, however, that in the Netherlands such 
aa strict signed Dutch system exists. What we see here is a considerable influence of 
SLNN in terms of structure. In previous research it has already been observed that 
hearingg Dutch teachers produce a mixed system that reflects an influence of SLN 
(Keppelss and Jansma 1994). The utterances produced by the deaf mothers to their 
hearingg children seem to constitute evidence for a third system but this system does 
nott warrant the name signed Dutch in the way this term is usually used. 
Initiallyy it appeared that the input to the deaf and hearing children was similar in 
thatt SC was prominent for both groups, but now we see that the SC utterances have 
too be differentiated. The hearing children could receive an input identical to the 
deaff  children and learn SLN in this way, but in fact the deaf and hearing children 
receivee different input. The adaptation of the mothers to the hearing status of the 
childrenn is reflected amongst other things in the structure of SC. Because the 
childrenn can see most of their mother's signing the mothers apparently adjust their 
usee of spoken Dutch (for instance by leaving out words) in the SC input. Why is 
thiss the case? The deaf mothers are used to communicating with hearing people 
andd having to optimize communication by using as much spoken language as 
possible.. It is probable that this context is so strong for the deaf mothers that they 
automaticallyy change to this mode with their hearing children. It is also a fact that 
upp to this moment in time many deaf people are still advised by professionals to 
speakk with their hearing children. It is argued that, if they do not, the children's 
spokenn language acquisition might be delayed. These two factors may explain the 
languagee choice of the deaf mothers. 
Inn the following discussion of the input and output of the deaf children we will no 
longerr consider the SC input and output as distinct from SLN. In the discussion of 
thee hearing children we will continue to make this distinction. This has some 
importantt consequences for the discussion. 
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10.22 Input and output 

10.2.110.2.1 Quantitative influences of input on output 
Inn all theories on language acquisition it is accepted that children must come in 
contactt with a language in order to be able to acquire it (Chapter 1). That input 
mustt be accessible (uptake) otherwise no processing of the language by the children 
iss possible (intake) (section 1.3.1). The input should also contain the full scale of 
functionss and forms, or the children will not be able to acquire those functions and 
formss that are part of the language. We also know that in a bilingual situation the 
amountt of language input in each language is necessarily less than in a 
monolinguall  situation and that considerable variation occurs in different bilingual 
situations.. It is an important issue to establish the minimum amount of language 
inputt required for acquisition to take place. 

Inn our study we found that the deaf mothers offer their deaf and hearing children 
multilinguall  input. The amount of all input to the children is comparable to that 
foundd for hearing children of hearing parents, but the amounts in different modes 
differ.. (Chapter 5). For the deaf children the input consists of Sign Language of the 
Netherlandss (SLN) with a considerable amount of spoken components and a very 
littl ee Dutch (NL); for the hearing children this consists of SLN, Dutch and 
predominantlyy Simultaneous Communication (SC) (see section 10.1). 
Thee deaf children receive and can access (80%) of the signed input (see Chapter 6) 
andd they also acquire SLN. The amount of signed language offered is clearly 
enoughh for acquisition. There was very littl e Dutch in their input compared to SLN 
andd this is reflected in the output of the deaf children in which they also use very 
littl ee Dutch. They had increasing visual access to this spoken input over time but 
Carlaa still misses around 40%. Less than optimal visual access may be an 
explanationn for this lack of acquisition, at least in part. The mothers' input in 
Dutchh and in the spoken components of SLN was more complex than the children's 
spokenn output, which stayed at the level of single words up to the age of three. This 
suggests,, not surprisingly, that the children's lack of hearing is also an important 
factorr in their lack of acquisition. We cannot therefore conclude that the amount of 
Dutchh offered and visually accessed was too little per se for acquisition to take place 
-- in a hearing child it may be enough. The visual information from spoken words 
offerss at most 30% of the information required to identify and re-produce the sound 
(Doddd and Campbell 1987) so that intake is problematic for fully learning the 
spokenn language. In the context of deafness in the child we see that acquisition 
doess not take place to a great extent before the age of three, although a small 
beginningg has been made. There is no evidence from this study that increasing the 
amountt offered would be the answer to speeding up the rate of acquisition of the 
spokenn language in the context of deafness. 

Inn conclusion there is evidence to suggest that the little input in Dutch together 
withh the less than optimal visual access may play a part in the lack of acquisition in 
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Dutchh by the deaf children but the fact that visual information alone is not enough 
too learn spoken language is certainly an important factor. 

Thee hearing children receive mainly SC and some SLN and have good visual 
accesss to the signed input (80%). They also produce SLN and SC, sometimes using 
moree SLN utterances than their mothers. The input is clearly enough for 
acquisitionn of signing to take place, but the rate of acquisition is on the whole 
slowerr than that of the deaf children. This suggests that amount might influence 
ratee of acquisition here. They receive littl e Dutch from their deaf mothers but use it 
aa great deal. Clearly the other sources of Dutch (other family members, extended 
familyy etc.) are enough for acquisition to take place at a similar rate to monolingual 
Dutchh children. 

10.2.210.2.2 Qualitative influences of input on output 
Thee influence of the quality of the input on the output can be observed in various 
areas.. First of all we saw a change in interaction patterns with the three deaf 
childrenn and one hearing child, Sander (Chapter 6). A consistent use of attention 
strategiess by the mother seemed to promote the development of attention-giving 
behaviorr in the children. We found that the mothers of Laura (D), Mark (D) and 
Sanderr (S) gradually shift to predominantly signing and/or speaking when the child 
iss looking at the mother. Carta's mother showed this behavior less consistently. The 
motherss of Jonas (H) and Alex (H) did not show consistent behavior and used more 
'hearing-like'' strategies, like beginning to sign/speak while the child is not paying 
visuall  attention. 
Aroundd the age of 2;6 the children have learned to look up spontaneously at their 
motherr more often to check whether or not linguistic information is being offered. 
Cartaa (D) is slower in her development of spontaneous looks than Laura (D), Mark 
(D),, and Sander (H) and this was found to be connected to the less consistent use of 
attentionn strategies by her mother. Of the hearing children only Sander showed an 
increasee in visual attention-giving behavior, which can partly be attributed to his 
mother'ss use of attentional strategies. Even though his language input was similar 
too that of the other two hearing children, the development of his attentional 
behaviorr is different from Jonas' and Alex'. We will come back to this aspect in 
sectionn 10.2.3. Jonas and Alex showed inconsistent development in attentional 
behaviorr appropriate for sign language interaction; at times their behavior shows 
evidencee that they know they have to look up for signed input, but at other times 
theyy do not. It can be the case that their development in appropriate visual 
attention-givingg behavior for signed language is delayed and not only geared to 
behaviorr appropriate for spoken language interaction, as it now seems to be. 
Furtherr research at a later age should shed light on this aspect for Jonas and Alex. 

AA second area where we can see the input reflected in the output is in sign and 
wordd combinations. All children were offered sign combinations increasingly over 
time,, and the children all produce these increasingly (Chapter 7). Sign 
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combinationss were offered to the hearing children in SLN (though little) and SC, 
butt they produce them mainly in SC. The signed input clearly serves as a model for 
thee hearing children to learn sign combinations. The MLU of signed input of the 
motherss is just ahead of that of the children, and increases over time, as it does in 
thee output of the children, although with Jonas and Alex less than with the other 
childrenn (Chapter 9). Alex (H) received fewer sign combinations than the other 
childrenn and also did not produce them until age 3;0. 
Wordd combinations were offered far more to the hearing children than to the deaf 
children,, and to the latter mainly as spoken components of SLN, not as Dutch. The 
MLUU of the spoken input increases with most children, although with the deaf 
childrenn it remains below 2.0. The deaf children do not combine words (yet) and 
wee see no development up to the age of three years. With the hearing children we 
seee an increasing spoken MLU in the input; the children also show an increase in 
wordd combinations and in MLU, although this may well be related to input 
receivedd from other adults than their mother. 

Onn the whole the children also reflected their mother's level of preference for 
nouns.. The mothers differed from each other in their noun ratios, but their 
individuall  preference were mostly reflected in the output of the children. However, 
wee doubt that these individual differences in noun bias will have a long-lasting 
effectt on acquisition. Research on spoken language has shown some evidence for 
differentt noun ratios in different languages, depending on the typology of the 
languagee (e.g. rich versus poor agreement languages, section 1.3.2). On the basis of 
typologyy we would have expected a low noun-ratio in SLN, but the evidence was 
nott convincing since there was so much individual variation. The interaction 
situationn with the children (playing with toys, books) might have induced a higher 
nounn use by thee mothers (labeling). We need to look at other interaction situations 
inn order to further compare the input for this aspect to other languages. 

Onn a functional level we found that the mothers offer the children input with 
declarative,, interrogative and imperative functions in proportions similar to the 
inputt of Dutch hearing mothers (Chapter 8). The deaf children also produce all of 
thesee functions in SLN and the hearing children in all language modes. We saw 
thatt the input showed a decrease in the use of labeling utterances over time, which 
wass reflected in the output of the children. With Carla (D) and Alex (H) we found 
thatt both they and their mothers showed less of a decrease in labeling utterances 
thann the other mothers and children. This is probably related to the fact that these 
twoo children needed more time to develop good visual attention-giving behavior, 
whichh induced the mothers to use labeling utterances more with them. This type of 
interactionn in turn influenced the use of labeling utterances by the children 
themselves. . 
Inteuogativess were offered in the input as mentioned above, slightly more often to 
thee hearing children. The children start to produce interrogative utterances after 
agee 2;0, the deaf children in SLN, the hearing children in all three language 
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modes;; the hearing children also produced slightly more than the deaf children. 
Thee interrogatives were not always in a grammatically correct form in the SLN, NL 
andd SC input. Non-manual markers were sometimes omitted in SLN and signed SC 
input,, more so with the hearing children than with the deaf children. In the 
childrenn wh~q signs are first seen between 1;6 and 2;0, but the appropriate non-
manuall  sentence markers for interrogatives are not yet produced. It is not clear 
whetherr the lack of correct input here is crucial. In Dutch and spoken SC there 
weree many incorrect interrogatives, more with the deaf children than with the 
hearingg children but with both to a substantial degree (56% versus 30%). Often the 
verbb was not inverted, and no interrogative intonation could be heard. The hearing 
childrenn did not however seem to be behind in their acquisition of interrogatives 
comparedd to monolingual hearing children. 
Inn contrast to wh-q and q, the negation sentence marker neg is offered correctly as 
solee negator to the deaf children, who also seem to acquire it effortlessly at an early 
agee (after 1;6). The input to the hearing children differed considerably in this 
respect,, where the negation markers were always used together with a negation 
word.. The hearing children reflected this in their output in that they also never 
usedd neg as sole negator. 
AA clear difference in functional use was found for affective utterances: these were 
offeredd in a signed mode to the deaf children, and in a spoken mode to the hearing 
children.. This difference was reflected in the output of the children, although the 
actuall  number of affective utterances was very low in their output. 

Wee looked at the verbal systems in the three language modes and at the 
(non)realizationn of arguments. In the input to the deaf children the various 
inflectionss of signed verbs appeared often enough for the children to start acquiring 
themm in SLN. The hearing children also were offered inflected forms, primarily in 
SC.. All children start to inflect signed verbs between age 2;0 and 2;6. The deaf 
childrenn do not produce spoken verbs, although these were present to some extent 
inn their input. The hearing children start to inflect spoken verbs correctly between 
1;66 and 2;0, and to use past participles around age 2;6, which is similar to the 
timingg of acquisition of monolingual hearing children, but they have other sources 
off  Dutch input than their mothers. 
Thee deaf children are offered SLN, and in their SLN production they show that are 
beginningg to acquire the grammatical rules of the verbal system in SLN. The 
hearingg children also show the beginning of SLN syntax in their SC production, 
andd also of NL syntax in Dutch and SC. However, the spoken SC in their output 
showedd more characteristics of Dutch syntax than appeared in the input. As 
describedd in section 10.1 both the input to and the output of the hearing children 
sometimess showed a mixture of the verbal systems of SLN and Dutch in the SC 
contexts. . 
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10.2.310.2.3 Output is different from input 
Theree are a few instances where the output does not reflect the mothers' input. The 
inputt in Dutch to the deaf children is generally not reflected in their output, but as 
alreadyy discussed, this can be related to the lack of visual information (section 
10.2.2).. The hearing children also produce more Dutch than their mothers do; for 
examplee they have more utterances with a spoken verb than the mothers. As 
alreadyy discussed, the hearing children have access to spoken Dutch from native 
speakers,, for example from the hearing members of their families. These other 
sourcess of input are clearly important and result in a development of the spoken 
languagee which is similar to monolingual children. The hearing children are not 
clearlyy influenced by the Dutch input from their mothers in terms of structure. For 
examplee they place verbs more often in final position in their SC utterances (up to 
31%)) than occurs in the SC input (21%) (section 9.4.2). It must be remembered 
thatt this final position is typical in monolingual hearing children of hearing parents 
att that age. They use this final position to the same extent in their Dutch utterances 
(28%),, which confirms the interpretation that this is a result of their developmental 
stagee in Dutch rather than of the influence of signed verb position from the SC and 
SLNN input. 
Thee signed vocabularies in the input were similar in the input to the deaf and 
hearingg children, but two of the hearing children, Jonas and Alex, show a slower 
ratee of acquisition than the other four children. Sander (H) developed in a way 
comparablee to the deaf children, despite the fact that his signed input was not 
differentt from that of the other two hearing children. In our view this is connected 
too his early awareness that his mother is deaf. The fact that he suppresses his voice 
fromfrom an early age on, and his development of his visual attention-giving behavior 
supportt this interpretation. He is oriented towards behavior appropriate for sign 
languagee interaction. Even at this early age he has a focus on signed language; a 
languagee attitude has been established. It is not clear how this has come about. 

10.2.410.2.4 Input is one of several f actors 
Inn Chapter 1 we discussed the position of language input and interaction in various 
theories.. In most of such theories it is accepted that exposure to a language is a 
prerequisitee for a child to be able to acquire that language (section 1.1). However, 
exposuree to a language, as we have seen here, is not a sufficient condition. With the 
deaff  children accessibility of the language is shown to be important: SLN is very 
accessible,, Dutch is barely accessible (see also section 1.3.1) resulting in a very 
limitedd acquisition of Dutch. 
Withh the hearing children a spoken input that is partly different from standard 
Dutchh is shown to have littl e influence on their acquisition of Dutch. Their 
acquisitionn of the spoken language is similar to that of monolingual hearing 
children.. The input that they receive in standard Dutch in their extended families 
seemss to provide the basis for their acquisition, not their mother's input. 
Thee form of the input does appear to be related to what is acquired. What is offered 
inn small amounts or later, also is acquired more slowly or later, for example the 
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non-manuall  markers (see also for ASL, Snitzer-Reilry and Bellugi 1996) or verb 
inflection.. From the descriptions we have of SLN to date it does not appear to be 
thee case that these are infrequent aspects in adult-adult language and that therefore 
sloww acquisition can be related to infrequency in the language in general. This 
studyy shows that these aspects are particularly infrequent in the adult-child 
languagee and so the pacing of acquisition seems really to be directed by the input It 
iss not clear why such aspects are restricted in the input although there may well be 
aa relationship with the development of attention-giving behavior on the part of the 
children. . 
Inn general input is shown to be important and a necessary factor in explaining 
acquisition.. It cannot continue to be neglected as it has in much of the acquisition 
literature. . 

10.33 The influence of hearing status 

Ass already discussed in the previous sections of this chapter, input to and output of 
thee deaf and hearing children is often different. This section will summarize these 
differencess with the focus on the influence of hearing status and look for 
explanationss for these differences. 

Inn the choice of language the input and the output differs between the two groups of 
childrenn very clearly. Deaf children receive and produce SLN with some use of 
spokenn components but very littl e Dutch. They focus on SLN. They show evidence 
thatt they are aware that they should pay visual attention in order to get the 
linguisticc information. They are beginning to show (Carla less than Laura and 
Mark)) that they are aware that for sign language communication visual access is 
imperative,, and they should thus also take care that their mother in turn can see 
theirr output. 
Thee hearing children focus on the spoken language but show a variation in this that 
iss not related to hearing. Jonas uses Dutch, which is a reflection of the fact that he 
iss hearing himself, and he focuses on the spoken mode, but he also uses SC which 
reflectss an adaptation to the fact that his mother is deaf. Alex produces mainly 
Dutch,, which is a reflection of his own hearing status. He receives SC input, 
althoughh with only few sign combinations, but he is generally slower in his 
development.. He seems to become aware that his mother is deaf somewhat later 
thann the other children. Sander, on the other hand, receives linguistic input similar 
too that of Jonas' and Alex', but his mother's interactional style is different from that 
off  their mothers, and we saw that his output is different from the language 
productionn of Jonas and Alex. He communicates more often in SLN or SC than 
theyy do, although he also uses some Dutch. However, the structure of his SC is 
similarr to that of Jonas and Alex as discussed above (10.2.3), he just seems to be 
moree oriented towards signing, so his choice in language is more defined by his 
mother'ss hearing status than his own. This is supported by the fact that Sander 



2500 Discussion and conclusions 

increasinglyy checks whether or not his mother is giving visual attention before 
signingg or speaking. This is not so clear with Jonas and Alex. 

AA clear difference in the input to the two groups of children is the structure of what 
wass initially called SC as discussed in 10.1. The deaf children receive SLN whereas 
thee hearing children are also offered a mixed form of input. Another difference lies 
inn the frequency of certain forms that are offered to them. We found such 
differencess in several different areas. In SC input we see more signed verbs with 
thee deaf children. The signed input to both groups of children contained a diversity 
off  forms of verb inflection, which all the children began to produce, but the hearing 
childrenn to a lesser extent than the deaf children (see Table 10.1). This supports 
againn the fact that the hearing children are more focused on the spoken language. 
Moree spoken verbs are used with the hearing children; the spoken verbs are more 
oftenn in finite form with the hearing children and they are also offered more 
auxiliariess and copulas. In negative signed utterances the non-manual marker neg 
iss used only with the deaf children as a sole negator. These differences in the input 
forr frequency of forms is reflected in the output of the deaf and hearing children as 
discussedd in 10.2. In general we see more complexity in the sign language with the 
deaff  children and more in the spoken language with the hearing children. 
Anotherr aspect is the correct grammatical realization of the forms described above, 
bothh in the input and the output. For interrogatives for instance, we found that the 
usee of incorrect signed forms decreased in the input to the deaf children, but not 
withh the hearing children. The reverse is true for the spoken interrogatives which 
aree more often incorrect with the deaf children. 
Ass already discussed (10.2.4) these quantitative and qualitative differences in the 
inputt have an influence on the output of the children. If certain forms are 
encounteredd less often, then they will be acquired more slowly. In Table 10.1 an 
overvieww is presented of the acquisition of SLN and signed SC for both the deaf 
childrenn and hearing children on the one hand and of Dutch and the spoken part of 
SCC for the hearing children on the other. 
Thee development of Dutch can only be described for the hearing children. As we 
seee from Table 10.1 representational words first appear around age 1;0, followed by 
word-combinationss at age 1;6 in Jonas and Sander. Alex is a littl e slower at age 
2;0.. There are some individual differences, but on the whole the children first 
producee interrogative utterances around age 2;0, auxiliaries and copulas also 
appearr round this age, as well as finite verbs and morphological markings on nouns 
andd adjectives. At age 2;6 past participles are produced. This is all within normal 
rangess for monolingual children acquiring Dutch. 
Fromm the other column in Table 10.1 it is possible to compare the two groups of 
childrenn in their SLN and signed SC acquisition in more detail and identify the 
pointss of comparison or contrast. 
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TableTable  10.1 Overview  of  acquisition  for  SLN and signed  SC, and NL and spoken  SC of  the deaf  and 
hearinghearing  children. 

1;0 0 

1;6 6 

2;0 0 

2;6 6 

3;0 0 

SLNN and signe d SC 

Deaff  childre n Hearing ehadren 

 representationa l sign s all 

 sign combination s Laura, 
Mark Mark 
 question s Mark 

''  wh-q sign Mark 
 verbs at 

 sign combination s Carta 
 question s Laura 
 wh-q sign Laura 
 verb inflecte d for locatio n 
andd classifie r use Laura 

 visua l attentio n Laura, 
Mark Mark 
 question s Carta 
 imperative s Laura,  Carta 
 wh-q sign Carta 
 negativ e verb Mark 

 visua l attentio n Carta 
 verb inflecte d for 
manner/aspec tt  Carta, 
Laura Laura 
 verb inflecte d for 
location ,, -subject/objec t 
Mark Mark 
 auxiliar y OP Mark 

 representationa l sign s at 
 (1 wh-q sign Atex) 
 question s Jonas 
 wh-q sign Jonas 
 verbs Jonas 

 visua l attentio n Sander 
 sign combination s Jonas, 
Sander Sander 
 question s Alex,  Sander 
 imperative s Jonas, 

Sander Sander 
 wh-q sign Sander 
 wh-q marker Jonas 
 y/n-q marker Sander 
 verbs Sander 
 verbs inflectio n for 
locatio nn  Jonas,  Sander 
 imperative s Alex 
 verbs Alex 
 verbs inflecte d for 
subject // objec t Jonas 

 sign combination s Alex 

Dutchh and spoke n SC 

Hearingg childre n 

** representationa l word s 
at at 
 less voic e by Sander 
 word combination s 
Jonas Jonas 
 question s Jonas 
 finit e verbs Jonas 
 diminutiv e Alex 
 word combination s Alex, 
Sander Sander 
 question s Alex,  Sander 
 finit e verbs Alex, 
Sander Sander 
 copula s Alex,  Sander 
 auxiliarie s Jonas 
 plura l marker s on noun s 
diminutiv ee marker s 
Jonas,Jonas,  Sander 
 inflecte d adjective s 
Sander Sander 
 imperative s Jonas , Alex 
 auxiliarie s Alex, 
Sander Sander 
 copula s Jonas 
 past participle s Jonas , 
Sander Sander 
 inflecte d adjective s 
Jonas ,, Alex 

Alll  children produce their first representational signs around their first birthday. 
Signn combinations are first seen in Laura and Mark (D) at 1;6 and at later ages 
withh the other children. The first signed interrogatives occur at age 1;6 with Mark 
(D)) and Jonas (H) along with wh-q signs - the other children follow at later ages, 
butt Alex produces only one (imitation of a) wh-q sign at age 1;0. We see no clear 
differencee between the deaf and hearing children here. Interrogative sentence 
markerss are only produced by Jonas and Sander (H) around age 2;0. Mark (D) and 
Jonass (H) show the quickest rate of development in using interrogatives (still 
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incorrectlyy formed), Carla (D) and Alex (H) the slowest. After age 2;0 the first 
verb-inflectionss occur with all children except Alex (H), but the deaf children 
producee more diverse inflections around age 3,0 than Jonas and Sander. 
Thee differences in the language acquisition of the deaf children and the hearing 
childrenn can partly be attributed to hearing status, most clearly in the fact that the 
deaff  children produce little Dutch. Partly the differences can be explained by the 
input,, for example the hearing children are given an different input with regard to 
thee use of neg. Individual variation in language acquisition must also be 
considered,, for example Alex is generally slower than the other children and 
Sanderr is more oriented to signing. 

10.44 Implications for parents 

Inn Chapter 1 we have discussed the need to establish the quantity and quality of the 
inputt and to describe the interaction in which language acquisition takes place. In 
sectionn 10.2 we have concluded that input can have an influence but that it is not 
thee only factor that decides which language is acquired by a child and how it is 
acquired.. Our study has shown the areas of influence of input and interaction and 
thesee have been related to theories of acquisition. However the results also have 
somee implications for parents since they are the primary source of input. The 
resultss from the deaf children are relevant for both deaf and hearing parents of deaf 
children;; the results from the hearing children for deaf parents with hearing 
children. . 
Deaff  parents with deaf children use SLN in bringing up their children. Based on 
everydayy interaction, the children will be able to acquire SLN. By providing signed 
informationn within the visual field of the child about the world around him/her, the 
motherss teach the children appropriate visual attention-giving behavior. The 
accessibilityy of the linguistic input is of major importance for the children during 
thee early years of their language acquisition development. This comes naturally to 
deaff  parents of deaf children. What is important is that hearing parents of deaf 
childrenn are made aware of the absolute necessity to give the child access to the 
languagee that is being used. Specific training in how to guide the child to 
appropriatee visual attention-giving behavior should be part of the earliest guidance 
programss for hearing parents of deaf children. This should be integrated into their 
signn language lessons. In most family guidance programs in the Netherlands 
attentionn training is already integrated from the earliest moment on. Building a 
vocabularyy in signs is important during the early years, along with training the 
child'ss visual behavior. Establishing a smooth interaction pattern is one of the 
prerequisitess for the deaf child to be able to learn any language through the visual 
channel. . 
Oncee the child shows appropriate attention-giving behavior, the parents can begin 
too offer more complex SLN or SC. When the visual attention of the children is 
appropriatee for sign language interaction, deaf parents begin to offer their children 
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signn language which is morpho-syntactically more complex. Deaf parents provide 
theirr children with a rich vocabulary from the beginning. They gradually build up 
thee syntactic structures in the input; the input is relatively simple in the beginning. 
Hearingg parents of deaf children do therefore have some respite in learning the 
language.. Hearing parents of deaf children face the enormous challenge of learning 
aa sign language at the same time as their child is supposed to acquire it. However, 
wee have found that the sign language addressed to the child during the early years 
off  language acquisition does not have to be very complicated or structurally perfect. 
Sincee hearing parents of deaf children are usually second language learners in 
SLN,, attention should be paid in their SLN instruction as to how they can make 
theirr SLN or SC more complex, that is what forms they should offer to their 
children.. For instance, attention should be paid to non-manual grammatical 
markerss on different levels, the inflectional verb system and the (non-) realization 
off  arguments, as well as the use of classifiers and indexes and the use of space. 
Byy using SLN with mouthed words deaf children become aware that lip-movements 
cann carry symbolic meaning. This forms the basis for acquisition of the spoken (and 
written)) language. On the basis of this form of spoken input, however, we cannot 
expectt that deaf children will have made a real start in acquiring the spoken 
languagee by the age of three years. They will need more time than hearing children 
too acquire the spoken language, and they will need explicit instruction. The most 
logicall  way to give form to this instruction is by making use of sign language, their 
firstt language. 
Wee have found that the hearing children can acquire SLN from the SC input they 
receive.. This implies that the languages offered can be SLN, or Simultaneous 
Communicationn (see section 10.1). It follows, that if hearing parents, just learning 
too use SLN, use SLN and SC with their deaf children, these deaf children will also 
startt to acquire SLN. The spoken or mouthed input will make the deaf children 
awaree that lip-movements can carry symbolic meaning in the same way that the 
deaff  children of deaf parents discover this. 

Deaff  parents with hearing children seem to have no communication problems with 
theirr child, whether they use a sign language, spoken language or a mixture of the 
two.. As long as there are other hearing members in their (extended) family, the 
childrenn acquire the spoken language in the same way as hearing children of 
hearingg parents. We do not know how the acquisition of the spoken language would 
developp if there was less exposure to the spoken language. 
Withinn deaf mother-hearing child interaction we found that both the mothers and 
thee children adapt to their own hearing status, but also to the hearing status of the 
partnerr in conversation. By the time the children are about 2;6 a communication 
modee has been established that enables both the deaf parent and the hearing child 
too participate equally in the interaction. For some this means more signing, for 
otherss this may mean more spoken language. The hearing children in our study are 
acquiringg SLN, although two of them seem to have a slower development than the 
deaff  children. And they are also acquiring Dutch. The influence of their mothers1 
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differentt use of Dutch apparently hardly plays a role here, except that the SC 
productionn of the children shows characteristics of a third system (see section 10.1). 
Thiss third system apparently has littl e influence on their acquisition of the other 
languages,, and shows that the children are aware that different languages exist. 
Thee communication of hearing children with their deaf parent(s) may be 
determinedd individually, by the choice of language of the parents, and the 
communicationall  needs of the child. 
Thee most important finding of our research is, in our opinion, the fact that the 
interactionn and communication between deaf mothers and their hearing and deaf 
childrenn appears to pose no problems for the language acquisition development of 
thee children. The deaf children are acquiring SLN, and the hearing children SLN, 
Dutchh and a third system. 

10.55 Further  research 

Thiss thesis was handicapped to some extent by the fact that SLN has not yet been 
fullyy described although in-roads have and are being made (see Chapter 2; also 
Crasbornn et al. 1999). Sign language acquisition research depends on a description 
off  the adult form as the target for the acquisition process. Without it the 
developmentt of the output cannot be fully examined in terms of its differences and 
similaritiess in relation to the language that is used by adult native signers. The 
descriptionn of SLN is incomplete in terms of the structure but some areas have 
hardlyy been touched at all such as the lexicon and pragmatics. This study limited 
itselff  to those areas where some description was available but there is enormous 
scopee for further work. 
Inn this exploratory research we have examined many aspects of the interaction 
betweenn six deaf mothers and their deaf and hearing children up to age 3;0. We 
havee covered many areas, but still a great deal of the data has not been examined 
evenn up to age three years. The phonological development, for example, was not 
touchedd on. Our full database also consists of filmed sessions of the mother-child 
dyadss up to the age of 8;0 (see Chapter 4). This study traces the beginnings of 
acquisitionn but the same children can be followed into their development of more 
complexx language. We would like to know how the development of spoken 
languagee continues for the deaf children for example. The development of their 
languagee orientation after age three is also a fascinating aspect. Does Sander 
continuee to have a more SLN orientation than the other two hearing children or do 
theyy "catchup"? 
Ourr data are gathered from a restricted sample, that is six mother-child dyads in 10 
minutess of interaction at six-monthly intervals. All conclusions therefore have to be 
interpretedd with some care. A study with a much larger group of children in longer 
interactionn samples needs to be done in order to substantiate our findings. 
Thiss study provides a guideline to establishing the first suggestions for mile-stones 
inn the acquisition of SLN. What is still needed is a profile for sign language 
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acquisition,, comparable to GRAMAT for spoken Dutch (Bol and Kuiken 1988) or 
thee LARSP for English (Crystal, Fletcher and Garman 1976). This kind of profiling 
iss based on spontaneous language samples but it is also possible to use tests with 
childrenn older than three years of age. These are currently being developed 
(Jansma,, Knoors and Baker 1997). The larger studies in spontaneous use and the 
assessmentt studies together will help us to discover milestones in the language 
acquisitionn process of deaf children, both for signed and for spoken language. Such 
instrumentss will help parents, teachers and professionals to improve the linguistic 
opportunitiess of deaf children. It is imperative that deaf and hearing children, both 
off  deaf and of hearing families, can be objectively assessed for their level of 
languagee acquisition (signed and/or spoken) when they start to attend school, so 
thatt appropriate decisions can be made for their language education. 
Thiss study has produced many pages of results but is just a small beginning. 
Hopefullyy it will stimulate further research as suggested above. The results are 
interestingg for the field of acquisition but there is also the practical goal of 
optimizingg the opportunities for deaf children so that they can become a full 
participantt in society with the same chances for success as hearing children of 
hearingg parents. 
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APPENDIXX TO CHAPTER 4 
Audiometricc information on the deaf children Carla, Laura and Mark 

CARLA CARLA 
Born n 
firstfirst tests 

May,, 1989 
June,, 1990 (1;1) 40dBB (125Hz) and 70dB (500Hz) no reaction to 

sound d 
furtherr tests July, 1990 (1 ;2) supplied with hearing aids 

June,, 1991 (2; 1) no reaction to sound 
March,, 1992 (2; 10) some reactions at 40dB (125Hz) and 100 dB 

(lOOOHz)withh hearing aids: no reactions 
withh hearing aids: some reaction at 
withh hearing aids: some reaction at 70Db 
(250/2000Hz)inbestear r 

August,, 1994 (5;3) without hearing aids: no reaction 
withh hearing aids: some reaction at 60dB 
(125/4000Hz)) in right ear. Left: no reaction 

Carlaa was (tentatively) diagnosed as profoundly hearing impaired. As she grew 
older,, her reactions to tests with hearing aids in were improving. 

June,, 1992 (3;1) 
March,, 1993 (4;0) 

LAURA LAURA 
Born n 
firstfirst tests 
furtherr tests 

MARK MARK 
Born n 
firstt test 
furtherr tests 

April ,, 1989 
February,, 1990 
November,, 1991 (1;7) 

February,, 1992 (2; 10) 

October,, 1992 (3;6) 
June,, 1993 (4;3) 
December,, 1993 (4;8) 
April ,, 1994 (4; 11) 
December,, 1994 (5;8) 

April ,, 1989 
February,, 1990 
November,, 1991 (1;7) 
February,, 1992 (2; 10) 
October,, 1992 (3;6) 
June,, 1993 (4;3) 
December,, 1993 (5;8) 

somee reaction at 80dB (250/500 Hz) 
withh left ear hearing aid 
somee reaction at 70dB (500 Hz) 
bothh ears hearing aids 
Conclusion:: some hearing rests 
somee reaction at 1 lOdB (250/1000 Hz) 
noo reactions 
noo reactions 
somee reaction at lOOdB (125/500 Hz) 
somee reaction at lOOdB (250/2000 Hz) 

somee reaction at 80dB (250/500 Hz) 
somee reaction at 70dB (250/1000 Hz) 
somee reaction at 80dB (125/4000 Hz) 
idem m 
idem m 

Lauraa and Mark were diagnosed as profoundly hearing-impaired at the various 
testing-dates. . 
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TableTable A5.1 Chi Square Values for total number of 
utterancesutterances per child over five points in time 

Deaf f 

childre n n 

Hearing g 

childre n n 

Children : : 

Carta a 

Laura a 

Mark k 

Jonas s 

Alex x 

Sander r 

df df 

3 3 

4 4 

4 4 

4 4 

4 4 

4 4 

Chii  Squar e 
value e 
pss O.O01 

X22 = 28.8 

X2== 179.93 

x
2 == 114.03 

X22 a 87.56 

X22 = 96.69 

X22 = 118.75 

sign . . 

s s 

s s 

s s 

ss means: significant 

TableTable A5.2 Chhsquare values for the total number 
ofof utterance of the children per age group 

Chii  Square value sign . 
jpa&OO l l 

df df 

1;0 0 

1;6 6 

2;0 0 

2;6 6 

3;0 0 

3 3 

4 4 

4 4 

4 4 

4 4 

X22 = 28.8 

X22 = 179.93 

X2== 114.03 

X22 = 87.56 

X22 = 96.69 

s s 

s s 

ss means: significant 

TableTable A5.3 Chi-square values for total number of 
utterancesutterances of the mothers and the children, over time 

Deaf f 

childre n n 

Hearing g 

childre n n 

Mooiers : : 

MCarla a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

df df 

9 9 

16 6 

16 6 

16 6 

16 6 

16 6 

Chii  Squar e 
value e 
pss 0.001 

II22--

tt 22* * 

x2--
xx 22--
tt 22--

T 2 --

«9.74 4 

72.85 5 

42.85 5 

27.78 8 

83.03 3 

76.86 6 

sign . . 

s s 

s s 

s s 

s s 

ss means: significant 
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TableTable A5.4 INPUT: Number and (%) of all linguistic utterances in NL, SLN and SC 
producedproduced by the deaf mothers 

1;00 1;6 2;0 2;6 3;0 
NLL SLN SC NL SLN SC NL SLN SC NL SLN SC NL SLN SC 

MC C 

ML L 

MM M 

MJ J 

MA A 

MS S 

--

1 1 
(1) ) 

2 2 
(4) ) 

49 9 
(80) ) 

83 3 
(51) ) 

59 9 
(53) ) 

--

21 1 
(30) ) 
20 0 

(46) ) 

0 0 

2 2 
d) ) 
4 4 
(4) ) 

--

49 9 
(69) ) 
22 2 
(50) ) 

12 2 
(20) ) 

79 9 
(48) ) 
48 8 
(43) ) 

4 4 
(3) ) 

2 2 
(2) ) 

3 3 
(3) ) 

42 2 
(28) ) 

77 7 
(39) ) 

29 9 
(19) ) 

30 0 
(25) ) 
35 5 

(42) ) 
46 6 

(45) ) 

15 5 
(10) ) 

15 5 
(8) ) 
12 2 
(8) ) 

84 4 
(71) ) 

47 7 
(56) ) 

53 3 
(52) ) 

95 5 
(62) ) 

104 4 
(53) ) 
111 1 
(73) ) 

2 2 
(2) ) 

3 3 
(3) ) 

6 6 
(4) ) 

15 5 
(10) ) 

32 2 
(20) ) 

11 1 
(8) ) 

33 3 
(25) ) 
55 5 

(48) ) 
52 2 

(33) ) 

13 3 
(9) ) 

13 3 
(8) ) 
15 5 

(10) ) 

96 6 
(73) ) 

56 6 
(49) ) 

98 8 
(63) ) 

118 8 
(81) ) 
119 9 
(73) ) 
116 6 
(82) ) 

1 1 
(1) ) 

0 0 

1 1 
(1) ) 

8 8 
(5) ) 

33 3 
(17) ) 

6 6 
(4) ) 

26 6 
(19) ) 
33 3 

(27) ) 
81 1 

(58) ) 

18 8 
(10) ) 

15 5 
(8) ) 

9 9 
(6) ) 

108 8 
(80) ) 

88 8 
(73) ) 

58 8 
(41) ) 

148 8 
(85) ) 

145 5 
(75) ) 
135 5 
(90) ) 

0 0 

0 0 

1* * 
0) ) 

18 8 
(16) ) 

22 2 
(12) ) 

14 4 
(11) ) 

30 0 
(17) ) 
69 9 

(38) ) 
28* * 

(36) ) 

21 1 
(18) ) 

5 5 
(3) ) 
15 5 

(11) ) 

144 4 
(83) ) 
113 3 
(62) ) 
49' ' 

(63) ) 

76 6 
(66) ) 

148 8 
(85) ) 
102 2 
(78) ) 

uncorrecteduncorrected for time 

TableTable A5.5 OUTPUT: Number and (%) of all linguistic utterances in SLN, NL and SC 
ofof the deaf and hearing children 

1;66 2;0 2;6 3;0 

NLL SLN SC Nt SLN SC NL SLN SC NL SLN SC 
Deaf f 
children n 

Hearing g 
children n 

Carta a 

Laura a 

Mark k 

Jonas s 

Alex x 

Sander r 

2 2 
(5) ) 

1 1 
(9) ) 

1 1 
(4) ) 
54 4 

(50) ) 
21 1 

(81) ) 
10 0 

(24) ) 

31 1 
(72) ) 

9 9 
(82) ) 
24 4 

(92) ) 
17 7 

(16) ) 
5 5 

(19) ) 
20 0 

(49) ) 

10 0 
(23) ) 
1 1 
(9) ) 
1 1 
(4) ) 
37 7 
(34) ) 
0 0 

11 1 
(27) ) 

5 5 
(6) ) 

1 1 
(5) ) 

4 4 
(9) ) 
51 1 

(58) ) 
83 3 

(87) ) 
17 7 

(18) ) 

72 2 
(79) ) 
18 8 

(95) ) 
41 1 

(89) ) 
14 4 

(16) ) 
0 0 

26 6 
(27) ) 

14 4 
(15) ) 
0 0 

1 1 
(2) ) 
23 3 
(26) ) 
12 2 
(13) ) 
52 2 
(55) ) 

4 4 
(6) ) 

0 0 

0 0 

25 5 
(29) ) 

52 2 
(76) ) 

6 6 
(5) ) 

54 4 
(86) ) 
78 8 

(94) ) 
93 3 

(96) ) 
26 6 

(30) ) 
4 4 

(6) ) 
50 0 

(41) ) 

5 5 
(8) ) 
5 5 
(6) ) 
4 4 
(4) ) 
35 5 
(41) ) 
12 2 
(18) ) 
66 6 
(54) ) 

3 3 
(3) ) 

0 0 

0 0 

40 0 
(42) ) 

30 0 
(38) ) 

17 7 
(18) ) 

78 8 
(75) ) 
83 3 

(89) ) 
46 6 

(100) ) 
4 4 

(4) ) 
17 7 

(21) ) 
28 8 

(30) ) 

22 2 
(22) ) 
10 0 
(11) ) 
0 0 

52 2 
(54) ) 
32 2 
(41) ) 
48 8 
(52) ) 
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TableTable A6.11NPUT DC+HC: Number and (%) of signs seen by the children. 
IncludedIncluded are all signs and movs 
Seenn by Children 1;0 1;6 2;0 2$ 3;0 

Deaf f 
childre n n 

Hearin g g 

Childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

788 (72) 
533 (79) 

155 (79) 
855 (72) 
644 (87) 

1355 (75) 
1533 (90) 
1488 (86) 

1544 (82) 
1155 (67) 
1255 (68) 

1799 (77) 
1955 (88) 
2577 (86) 

2166 (78) 
1577 (71) 
2066 (85) 

2044 (68) 
3599 (92) 
3077 (88) 

4277 (88) 
2600 (87) 
3722 (91) 

3055 (77) 
4622 (94) 
1566 (91) 

1511 (82) 
2188 (68) 
2266 (86) 

TableTable A6.2 INPUT DC+HC: Number and (%) of words in the input seen by the 
children children 
Seenn by Childre n Ï1Ö Ï£ 2-Ö 2J6 3JG 

Deaf f 
childre n n 

Hearin g g 
Childre n n 

Carla a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

188 (26) 
66 (21) 

nr* * 
2(100) ) 
00 (0) 

377 (31) 
544 (65) 
622 (58) 

33 (75) 
55 (56) 
00 (0) 

522 (33) 
666 (63) 
1100 (68) 

333 (85) 
55 (56) 
11 (33) 

744 (37) 
1511 (73) 
933 (74) 

122 (71) 
166 (84) 
44 (44) 

1466 (58) 
1999 (83) 
955 (91) 

277 (60) 
22 (100) 
22 (67) 

*nris*nris not relevant (i.e. no words without voice) 
NB.NB. For the hearing children only those words uttered without voice are 
presented,presented, for the deaf children all words and mov's. There are some uncodable 
words. words. 

TableTable A6.3 INPUT HC: Total number of vocalizations and words of 
thethe mothers with the hearing children (including minors) 
Mother s s 

MJonas s 
MAlex x 
MSander r 

tota l l 

m m 
132 2 
296 6 
191 1 

619 9 

Iff f 

370 0 
285 5 
278 8 

933 3 

2:0 0 

367 7 
263 3 
287 7 

2;$ $ 

551 1 
343 3 
452 2 

9177 1346 

TableTable A6.4 INPUT DC+HC: Number and (%) of n 
strategiesstrategies by the deaf mothers 

Deaf f 
childre n n 

Hearin g g 
childre n n 

Mather s s 

MCaria a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

1*> > 
iKMi-exp t t 

--

38 8 
(54) ) 
14 4 

(32) ) 

69 9 
(92) ) 
119 9 
(72) ) 
63 3 

(57) ) 

expl l 
--

33 3 
(46) ) 
30 0 

(68) ) 

5 5 
(7) ) 
27 7 

(16) ) 
28 8 

(25) ) 

1;S S 
non-exp l l 

52 2 
(44) ) 
49 9 

(58) ) 
78 8 

(77) ) 

95 5 
(63) ) 
154 4 
(78) ) 
98 8 

(65) ) 

i i 
expl l 

67 7 
(57) ) 
35 5 

(42) ) 
23 3 

(23) ) 

56 6 
(37) ) 
35 5 

(18) ) 
41 1 

(27) ) 

3;0 0 

215 5 
332 2 
315 5 

862 2 

on-explicit on-explicit 

2;0 0 
noivexp i i 

76 6 
(58) ) 
68 8 
(60) ) 
113 3 
(72) ) 

92 2 
(63) ) 
120 0 
(73) ) 
120 0 
(85) ) 

tota l l 

1635 5 
1519 9 
1523 3 

4677 7 

andand explicit atte 

expl l 
55 5 

(42) ) 
46 6 

(40) ) 
37 7 

(24) ) 

51 1 
(35) ) 

33(20 0 
) ) 

22 2 
(15) ) 

W W 
non-exp i i 

76 6 
(56) ) 
82 2 

(68) ) 
97 7 

(69) ) 

149 9 
(86) ) 
173 3 
(90) ) 
126 6 
(84) ) 

ntional ntional 

expi i 
59 9 
(44) ) 
38 8 

(31) ) 
39 9 

(28) ) 

25 5 
(14) ) 
17 7 
0) ) 
24 4 

(16) ) 

3;0 0 
non-exp l l 

124 4 
(71) ) 
134 4 
(73) ) 
65 5 

(83) ) 

83 3 
(72) ) 
103 3 
(59) ) 
117 7 
(90) ) 

expl l 
50 0 

(29) ) 
47 7 

(26) ) 
7 7 

(9) ) 

30 0 
(26) ) 
72 2 

(41) ) 
13 3 

(10) ) 
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NotNot all utterances could be given a code (e.g. first sign in utterance invisible for 
encoder),encoder), which explains why the number do not tally with those in Table 6.1 and 
whywhy percentages are not always up to 100%, 

TableTable A6.5a INPUT DC: Number and (%) of strategies used by the Mother of Carta 
Motherr  of ftO I36 2;0 2v6 3;0 
Carta a 

strateg yy A - 19 (16) 22 (17) 31 (23) 74 (43) 
strateg yy B - 32 (27) 54 (41) 45 (33) 50 (29) 
strateg yy C - 35 (30) 23 (18) 8 (6) 12 (7) 
strateg yy D 32 (27) 32 (24) 51 (38) 38 (22) 

NBB If the percentages in Tables A6.5 do not add up to 100% this is 
causedcaused by some utterances being non codable (X) or being vocatives. 
PercentagesPercentages are calculated over all linguistic utterances, including 
voc'svoc's and mov's. 

TableTable A6.5b INPUT DC: Number and (%) of strategies used by the Mother of Laura 
Motherr  of 1;Q 1;6 2;0 2;6 3;0 
Laura a 
strateg yy A 16 (23) 26 (31) 50 (44) 71 (59) 93 (51) 
strateg yy B 22 (31) 23 (27) 18 (16) 11 (9) 41 (23) 
strateg yy C 29 (41) 26 (31) 23 (20) 17 (14) 26 (14) 
strateg yy D 4 (5) 9 (11) 23 (20) 22 (18) 22 (12) 

TableTable A6.5c INPUT DC: Number and (%) of strategies used by the Mother of Mark 
Motherr  of t; 0 1*6- 2;0 2i;6 3;0* 
Mark k 
strateg yy A 3 (7) 52 (51) 82 (53) 66 (47) 53 (68) 
strateg yy B 11 (25) 26 (26) 31 (20) 31 (22) 12 (15) 
strateg yy C 24 (54) 18 (18) 18 (12) 22 (16) 2 (3) 
strateg yy D 6 (14) 5 (5) 19 (12) 17 (12) 5 (6) 

'' uncorrected for time 

TableTable A6.5d INPUT HC: Number and (%) of strategies used by the Mother of Jonas 
Motherr  of 1;0 1;6 2;0 2;6 3;0 
Jonas s 
strateg yy A 15 (25) 18 (12) 35 (24) 74 (43) 28 (24) 
strateg yy B 40 (67) 77 (51) 56 (38) 75 (43) 55 (48) 
strateg yy C 3 (5) 54 (36) 41 (28) 16 (9) 27 (24) 
strateg yy D 2 (3) 2 (1) 10 (7) 9 (5) 3 (3) 

TableTable A6.5e INPUT HC: Number and (%) of strategies used by the Mother of Alex 
Motherr  of 1;0 1;8 Z;0 2;6 3;0 
Alex x 
strateg yy A 40 (24) 64 (33) 57 (35) 129(67) 18(10) 
strateg yy B 77 (47) 89 (45) 62 (38) 44 (23) 85(49) 
strateg yy C 6 (4) 22(11) 30(18) 11 (6) 53(30) 
strateg yy D 21 (13) 13 (7) 3 (2) 6 (3) 19(11) 
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TableTable A6l5f INPUT HC: Number and (%) of strategies used by the Mother of Sander 
Motherr  of 1;0 1,-6 2;Q 2-6 3fi 
S a n t t eff  '.. :.: .: . .:. . .! : 
strateg yy A 19 (17) 20 (13) 50 (35) 62 (41) 81 (62) 
strateg yy B 44 (40) 78 (51) 72 (50) 64 (43) 37 (28) 
strateg yy C 13 (12) 29 (19) 18 (13) 13 (9) 5 (4) 
straleg yy D 15 (14) 12 (8) 4 (3) 11 (7) 8 (6) 

TableTable A6.6a INPUT DC+ Raw figures and (%) of attentional strategies used per 
languagelanguage by the mother of Carta 
Matherr  of 
Carta a Nt t 

1-6 6 
S IN N SC C Nt t 

2;Q Q 
SLN N SC C Nt t 

2$ 2$ 
S L N S C C 

3-0 0 
Ntt  SIN SC C 

strateg yy A 

strateg yy B 

strateg yy C 

strateg yy D 

0 0 
(0) ) 
4 4 

(13) ) 
0 0 

(0) ) 
0 0 

W W 

4 4 
(21) ) 

6 6 
(19) ) 
16 6 

(46) ) 
4 4 

(13) ) 

15 5 
(79) ) 
22 2 

(69) ) 
19 9 

(54) ) 
28 8 

(88) ) 

0 0 
(0) ) 
2 2 

(4) ) 
0 0 
(0) ) 
0 0 

(0) ) 

4 4 
(18) ) 
14 4 

(26) ) 
12 2 

(52) ) 
3 3 

(9) ) 

18 8 
(82) ) 
38 8 

(70) ) 
11 1 

(48) ) 
29 9 

(91) ) 

0 0 
(0) ) 
1 1 

(2) ) 
0 0 

(0) ) 
0 0 

(0) ) 

5 5 
(16) ) 
13 3 

(29) ) 
1 1 

(13) ) 
7 7 

(14) ) 

26 6 
(84) ) 
31 1 

(69) ) 
7 7 

(88) ) 
44 4 

(86) ) 

0 0 
(0) ) 
0 0 
(0) ) 
0 0 

(0) ) 
0 0 

W W 

12 2 
(16) ) 
11 1 

(22) ) 
2 2 

(17) ) 
5 5 

(13) ) 

62 2 
(84) ) 
39 9 

(78) ) 
10 0 

(83) ) 
33 3 

(87) ) 

TableTable A6.6b INPUT DC: Raw figures and (%) of attentional strategies used per 
languagelanguage by the mother of Laura 

Mother r 
off  Laura 

1;Q: : 
:NL:.:HStN-;;::SC --

1:6 6 
MLL SLN SC N tt  SLN SC ""  w 

Ntt  SLN SC 

..

Ntt  SLN SC 
strat .. A 

strat .. B 

strat .. C 

strat .. D 

0 0 
(0) ) 
1 1 

(5) ) 
0 0 

(0) ) 
0 0 

(0) ) 

3 3 
(19) ) 

7 7 
(32) ) 
11 1 

(38) ) 
0 0 
(0) ) 

13 3 
(81) ) 
14 4 

(64) ) 
18 8 

(62) ) 
4 4 

(100 0 

0 0 
(0) ) 
1 1 

(4) ) 
0 0 
(0) ) 
1 1 

(11) ) 

9 9 
(35) ) 
10 0 

(44) ) 
15 5 

(58) ) 
1 1 

(11) ) 

17 7 
(65) ) 
12 2 

(52) ) 
11 1 
(42) ) 
7 7 

(78) ) 

1 1 
(2) ) 
2 2 

(11) ) 
0 0 

(0) ) 
0 0 

(0) ) 

22 2 
(44) ) 
13 3 

(72) ) 
12 2 

(52) ) 
7 7 

(30) ) 

27 7 
(54) ) 

3 3 
(17) ) 
11 1 

(48) ) 
16 6 

(70) ) 

0 0 
(0) ) 
0 0 

(0) ) 
0 0 

(0) ) 
0 0 

(0) ) 

19 9 
(27) ) 

2 2 
(18) ) 

S S 
(47) ) 
4 4 

(18) ) 

52 2 
(73) ) 

9 9 
(82) ) 

9 9 
(53) ) 
18 8 

(82) ) 

0 0 
(0) ) 
0 0 
(0) ) 
0 0 
(0) ) 
0 0 
(0) ) 

31 1 
(33) ) 
15 5 

(3/) ) 
19 9 

(73) ) 
4 4 

(19) ) 

62 2 
(67) ) 
26 6 
(63) ) 
7 7 

(2/) ) 
18 8 
(81) ) 

TableTable A6.6c INPUT DC: Raw figures and (%) of attentional strategies used per 
languagelanguage by the mother of Mark 

Mother r 
off  Mark 

mm i;6 
Ntt  SUN SC Nt SLN SC 

2;0 0 
NLL SLN SC 

2;6 6 
NLL SLN SC 

3;0 0 
Ntt  SLN SC 

strat. A A 

strat .. B 

strat .. C 

strat .. D 

0 0 
(0) ) 
2 2 

(18) ) 
0 0 
(0) ) 
0 0 
(0) ) 

0 0 
(0) ) 
7 7 

(64) ) 
11 1 

(46) ) 
2 2 

(33) ) 

3 3 
(100 0 

2 2 
(18) ) 
13 3 

(54) ) 
4 4 

(67) ) 

0 0 
(0) ) 
3 3 

(12) ) 
0 0 
(0) ) 
0 0 
(0) ) 

23 3 
(44) ) 
10 0 

(39) ) 
10 0 

(56) ) 
2 2 

(40) ) 

29 9 
(56) ) 
13 3 

(50) ) 
8 8 

(44) ) 
3 3 

(60) ) 

5 5 
(6) ) 
1 1 

(3) ) 
0 0 
(0) ) 
0 0 
(0) ) 

25 5 
(30) ) 
12 2 

(39) ) 
12 2 

(67) ) 
2 2 

(11) ) 

52 2 
(63) ) 
18 8 

(58) ) 
6 6 

(33) ) 
17 7 

(89) ) 

0 0 
(0) ) 
0 0 
(0) ) 
0 0 
(0) ) 
1 1 

t6) ) 

39 9 
(59) ) 
18 8 

(58) ) 
17 7 

(77) ) 
5 5 

(29) ) 

27 7 
(41) ) 
13 3 

(42) ) 
5 5 

(23) ) 
11 1 

(65) ) 

1 1 
(2) ) 
0 0 
(0) ) 
0 0 

(0) ) 
0 0 

(0) ) 

15 5 
(28) ) 
7 7 

(58) ) 
2 2 

(100 0 
0 0 
(0) ) 

27 7 
(70) ) 

5 5 
(42) ) 

0 0 
(0) ) 
5 5 

(100 0 
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TableTable A6.6d INPUT HC: Raw figures and (%) of attentional strategies used per 
languagelanguage by the mother of Jonas 
Motherr m 
off Jonas NL SLN SC 

1:6 6 
NLL  sin sc 

2:0 0 
NLL SfcN SC 

2$ 2$ 
NLL  SLN SC NLL SLN S 

C C 
strat.. A 

strat.. B 

strat.. C 

strat.. D 

13 3 
(87) ) 
33 3 

(83) ) 
0 0 

(0) ) 
2 2 

{100 0 

0 0 
(0) ) 
0 0 

(0) ) 
0 0 

(0) ) 
0 0 

(0) ) 

2 2 
(13) ) 

7 7 
(17) ) 

3 3 
(100 0 

0 0 

(0) ) 

1 1 
(6) ) 
39 9 
(51) ) 
0 0 

(0) ) 
1 1 

(50) ) 

4 4 
(22) ) 

0 0 
(0) ) 
11 1 

(20) ) 
0 0 

(0) ) 

13 3 
(72) ) 
38 8 
(49) ) 
43 3 

(80) ) 
1 1 

(50) ) 

1 1 
(3) ) 
7 7 

(13) ) 
0 0 

(0) ) 
3 3 

(30) ) 

3 3 
(9) ) 
0 0 

(0) ) 
10 0 

(24) ) 
0 0 

(0) ) 

31 1 
(89) ) 
49 9 

(88) ) 
31 1 

(76) ) 
7 7 

(70) ) 

2 2 
(3) ) 
6 6 

(8) ) 
0 0 

(0) ) 
0 0 

(0) ) 

11 1 
(15) ) 

5 5 
(7) ) 
2 2 

(13) ) 
0 0 

(0) ) 

61 1 
(82) ) 
64 4 

(85) ) 
14 4 

(88) ) 
9 9 

(100 0 

0 0 
(0) ) 
17 7 

(31) ) 
0 0 

(0) ) 
0 0 

(0) ) 

8 8 
(29) ) 

5 5 
(9) ) 
7 7 

(26) ) 
0 0 

(0) ) 

20 0 
(71) ) 
33 3 

(60) ) 
20 0 

(74) ) 
3 3 

(100 0 

TableTable A6.6e INPUT HC: Raw figures and (%) of attentional strategies used per 
languagelanguage by the mother of Alex 
Mother r 
off Alex NL L 

1;0 0 
SLN N SC C NL L 

1;6 6 
SLN N see NL 

2$ 2$ 
SLN N SC C 

2;6 6 
NLL SLN SC NL L 

3;0 0 
SLN N SC C 

strat.. A 

strat.B B 

strat.. C 

strat.. D 

16 6 
(40) ) 
45 5 

(58) ) 
0 0 
(0) ) 
6 6 

(29) ) 

0 0 
(0) ) 
2 2 

(3) ) 
0 0 

(0) ) 
0 0 

> > 

24 4 
(60) ) 
30 0 
(39) ) 
6 6 

(100) ) 
15 5 

(71) ) 

30 0 
(47) ) 
38 8 
(43) ) 

0 0 
(0) ) 
5 5 

(39) ) 

4 4 
(6) ) 
6 6 

(7) ) 
4 4 

(18) ) 
0 0 

) ) 

30 0 
(47) ) 
45 5 

(51) ) 
18 8 

(82) ) 
8 8 

(61) ) 

18 8 
(32) ) 
10 0 

(16) ) 
0 0 

(0) ) 
2 2 

(67) ) 

0 0 
(0) ) 
8 8 

(13) ) 
4 4 

(13) ) 
0 0 

(0) ) 

39 9 
(68) ) 
44 4 

(71) ) 
26 6 
(67) ) 

1 1 
(33) ) 

20 0 
(16) ) 
11 1 

(25) ) 
0 0 

(0) ) 
1 1 

(17) ) 

11 1 
(9) ) 
3 3 
(7) ) 
1 1 

(9) ) 
0 0 
(0) ) 

98 8 
(76) ) 
30 0 
(68) ) 
10 0 

(91) ) 
5 5 

(83) ) 

0 0 
(0) ) 
21 1 

(25) ) 
0 0 
(0) ) 
1 1 

(5) ) 

0 0 
(0) ) 
1 1 

(1) ) 
4 4 
(8) ) 
0 0 

(0) ) 

18 8 
(100) ) 
63 3 

(74) ) 
49 9 
(92) ) 
18 8 

(95) ) 

TableTable A6.6f INPUT HC: Raw figures and (%) of attentional strategies used per 
languagelanguage by the mother of Sander 
Motherr  of 
Sander r 
strat.. A 

strat.. B 

strat.. C 

strat.. D 

NL L 
6 6 

(32) ) 
27 7 
(61) ) 

0 0 
(0) ) 
6 6 

(40) ) 

t;Q Q 
:5LN N 

0 0 
(0) ) 
2 2 

(5) ) 
2 2 

(15) ) 
0 0 
(0) ) 

SC C 
13 3 

(68) ) 
15 5 

(34) ) 
11 1 

(85) ) 
9 9 

(60) ) 

NL L 
4 4 

(20) ) 
16 6 

(21) ) 
0 0 

(0) ) 
2 2 

(17) ) 

1:6 6 
SLN N 

0 0 
(0) ) 
7 7 

(9) ) 
3 3 

(10) ) 
1 1 

(8) ) 

SC C 
16 6 

(80) ) 
55 5 

(71) ) 
26 6 

(90) ) 
9 9 

(75) ) 

ML L 
4 4 
(8) ) 
7 7 

(10) ) 
0 0 
(0) ) 
0 0 
(0) ) 

2;0 0 
SLN N 

7 7 
(14) ) 

4 4 
(6) ) 
6 6 

(33) ) 
0 0 

(0) ) 

sc c 
39 9 
(78) ) 
61 1 

(85) ) 
12 2 

(67) ) 
4 4 

(100 0 

NL L 
3 3 
(5) ) 
3 3 
(5) ) 
0 0 
(0) ) 
0 0 
(0) ) 

2:6 6 
SLN N 

7 7 
(11) ) 

1 1 
(2) ) 
1 1 

(8) ) 
0 0 

(0) ) 

SC C 
52 2 
(84) ) 
60 0 

(94) ) 
12 2 

(92) ) 
11 1 

(100 0 

NL L 
7 7 
(9) ) 
7 7 

(19) ) 
0 0 

(0) ) 
0 0 
(0) ) 

3;0 0 
SLN N 

8 8 
(10) ) 

6 6 
(16) ) 

1 1 
(20) ) 

0 0 
(0) ) 

SC C 
66 6 
(81) ) 
24 4 

(65) ) 
4 4 

(80) ) 
8 8 

(100 0 
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TableTable 6.6g INPUT DC+HC: Totals of Strategies for attention with preferred language 
choicechoice of the mothers (-) means SC is preferred language 

BB c D 
1;6 6 

BB  c 
2;0 0 

BB C 
2 $ $ 

AA B C D 
3$ 3$ 

A B C C 
MCarla a 

MM Laur a 

MMark k 

MJona s s 
MAlex x 
MSander r 

sinn  si si 
nn n 

TableTable A6.7 INPUT RESPONSE DC+HC: Raw figures and (%)of positive responses 
byby the children to strategy B 

Respons ee to  Childre n 
strat .. B 

Deaf f 
childre n n 

Hearing g 
childre n n 

T;0 0 <JB B 2;0 0 2$ $ 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

6 6 
2 2 

3 3 
11 1 
3 3 

(27) ) 
(18) ) 

(6) ) 
(14) ) 

_JZL L 

12 2 
14 4 
13 3 

(36) ) 
(61) ) 
(50) ) 

66 (8) 
144 (16) 
""  08) 

277 (50) 
99 (50) 

155 (48) 

111 (19) 
199 (31) 
222 (31) 

99 (20) 
88 (73) 

233 (74) 

3;0 0 

200 (40) 
266 (63) 
66 (50) 

311 (41) 11 (20) 
177 (39) 5 (6) 
277 (42) 8 (21) 

TableTable A6.8 INPUT RESPONSE DC+HC: 
RawRaw figures and (%) of positive responses by the children to strategy D 
Respons ee to 
strat .. D 

Childre n n 1*> > 1:6 6 2:0 0 2;6 6 3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carla a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

1 1 
3 3 

1 1 
5 5 
8 8 

(25) ) 
(50) ) 

(50) ) 
(24) ) 
(53) ) 

14 4 
7 7 
1 1 

1 1 
5 5 
5 5 

(44) ) 
(78) ) 
(20) ) 

(50) ) 
(39) ) 
(42) ) 

166 (50) 
177 (74) 
166 (84) 

77 (70) 
00 (0) 
33 (75) 

255 (49) 
155 (71) 
144 (82) 

88 (89) 
44 (67) 

100 (91) 

211 (55) 
188 (86) 
55 (100) 

11 (33) 
77 (37) 
77 (78) 

TableTable A6.9 OUTPUT DC+HC: Number of spontaneous looks of the children at their 
mother mother 

Childre n n 1:0 0 1;6 6 2:0 0 2;6 6 3:0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

7 7 
5 5 

19 9 
24 4 
17 7 

21 1 
28 8 
52 2 

13 3 
12 2 
20 0 

34 4 
46 6 
50 0 

12 2 
26 6 
45 5 

29+ + 
43 3 
43 3 

37 7 
49 9 
48 8 

73 3 
36 6 
51 1 

21' ' 
17' ' 
37 7 

++ Carla looking at cameraman 
AA Jonas busy with Lego 

correctedcorrected for 10 minutes 
AlexAlex busy with puzzle 
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TableTable A6.10 Number and (%) of Signs and MOVs seen by the deaf mothers 
Signss + 
Mov'ss  seen 
Deaf f 
childre n n 

Hearing g 
childre n n 

fayfay  mother s 

MCaria a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

1;0 0 

. . 
3 3 

(100) ) 
3 3 

(100) ) 

0.0 0 

5 5 
(83) ) 

2 2 
(100) ) 

1.-6 6 

63 3 
(90) ) 
11 1 

(100) ) 
27 7 

(96) ) 

57 7 
(95) ) 

5 5 
(100) ) 

38 8 
(93) ) 

2;0 0 

99 9 
(88) ) 
19 9 

(79) ) 
61 1 

(97) ) 

44 4 
(100) ) 

0 0 
(0) ) 
105 5 
(99) ) 

2;6 6 

105 5 
(97) ) 
170 0 
(98) ) 
175 5 
(96) ) 

89 9 
(96) ) 
14 4 

(82) ) 
163 3 
(94) ) 

3;0 0 

220 0 
(99) ) 
160 0 
(98) ) 
102 2 
(98) ) 

89 9 
(95 5 
71 1 

(99) ) 
107 7 
(97) ) 

TableTable A6.11 Number and (%) of Words + vocs seen by the deaf mothers 
Wordss + by mother s 1;0 1;6 2;0 2;6 3;0 
voc' ss  «een 
Deaf f 
childre n n 

Hearing g 
childre n n 

MCaria a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

3 3 
(30) ) 
0:2 2 
(0) ) 

13 3 
(52) ) 
11 1 

(38) ) 
10 0 

(42) ) 

42 2 
(48) ) 

3 3 
(27) ) 

8 8 
(21) ) 

35 5 
(29) ) 
15 5 

(42) ) 
4 4 

(19) ) 

54 4 
(96) ) 

9 9 
(43) ) 
17 7 

(89) ) 

37 7 
(28) ) 
74 4 

(49) ) 
69 9 

(68) ) 

46 6 
(43) ) 
43 3 

(84) ) 
33 3 

(52) ) 

90 0 
(58) ) 
89 9 

(66) ) 
101 1 
(75) ) 

51 1 
(74) ) 
29 9 

(76) ) 
19 9 

(57) ) 

163 3 
(57) ) 
45 5 

(35) ) 
117 7 
(77) ) 

TableTable A6,12a OUTPUT DC: "Attentional Strategies" for voc's and MOVs by Carta 
Carta a 

AA and A' 
AB B 
BB + 
B--
C C 
D D 
Total l 

i;00 1 ;6 2;0 2;6 3;0 
movv voc mov voc mov voc mov voc mov voc 

3 3 
2 2 
2 2 
2 2 

5 5 
15 5 
--

22 2 

1 1 
3 3 
16 6 
--

. . 
--
--
--

1 1 
17 7 
15 5 
--

42 2 20 0 
Minu ss % 67 7 88 8 95 5 

33 3 
97 7 100 0 

TableTable A6.12b OUTPUT DC: "Attentional Strategies" for voc's and MOVs by Laura 
1;00 1;6 2;0 2;6 3;0 

movv voc mov voc mov voc mov voc mov voc 
Laura a 

AA and A' 
AB B 
BB + 
B--
C C 
D D 
Total l 10 0 

1 1 

18 8 

2+2 2 
1 1 
1 1 

1+1 1 

Minuss % 100 70 100 43 6 1 - 3 3 - 33 
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TableTable A6.12c OUTPUT DC: "Attentional Strategies" for voc's and MOVs by Mark 
Markk 1-0 1# 2;0 2 $ SjQ" 

movv voc ITIQV voc mov voc row  voc mov voc 
AancJA ''  . . . 7 . . . 1 - -
ABB 2 - 4 - - - 1 
B ++ . . . . . . . 5 
B -- . . . 23 - - - - - 1 
CC . . . . . . . . . . 
D2.2-- . . . . . . . . . 1 
Totall  2 34 7 2 
Minu ss % 100 - 79 - 71 - 50 
** 366 sees . 

TableTable A6.12d OUTPUT HC: "Attentional Strategies" for voc's and MOVs by Jonas 
jona ss 1;Q i;6 2;0 2;6 W 

movv voc mov voc moy voc mov voe moy voc 
AA and A' - 1 - 2 
ABB 1 1 - - 1 - - 1 - -
B++ . . . . . . . . . . 
B-- - 8 1 5 - 1 - 5 - -
CC . . . . . . . . . . 
DD . . . . . . . . . . 
Totall  20 1 7 1 1 6 
Minu ss % - 95 100 71 100 100 100 

TableTable AB, 12e OUTPUT HC: "Attentional Strategies" for voc's and MOVs by Alex 
Alexx I ; Q i; 6 2;0 £g SijO 

móvv voc mov voc mov voc mov voc mov voc 
AA and A' 
AB B 
BB + 
B-- . 14 - 7 - - - - - 2 
cc . . . . . . . . . . 
DD . . . . . . . . . . 
Totall  25 13 12̂  14 2_ 
Minu ss % - 96 62 67 36 - 100 

TableTable A6.12f OUTPUT HC: "Attentional Strategies" for voc's and MOVs by Sander 
Sanderr  1;0 1;6 2;0 2;6 3^) 

mevrr  voc mov voc roov  voc mov voc row  voc 
AA and A' Ï Z 2 - - ^  - - "  ~~ 
ABB 3 2 - - 1 - - - 2 
B++ - 10 2 - - 2 - - - -
B-- 1 3 
CC . . . . . . . . . . 
DD . . . . . . . . . . 
Totall  1 16 7 3 5 
Minu ss % 0 81 71 - 100 - - - 100 

1 1 
10 0 
. . 

. . 
--
--

5 5 
1 1 
--

--
--
--

4 4 
3 3 
5 5 

--
--
--

9 9 
2 2 
3 3 
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TableTable A6.13a OUTPUT DC: Number and (%) of check per AS 
forfor all linguistic utterances by Carta 
Carla a 
A/A' ' 
AB B 
B B 
C C 
D D 

Tot.utt t 

0 0 

--
--
--

+ + 

1;0 0 

--
--
--
--
--
--

1;6 6 
6(14) ) 

15(35) ) 
122 (28) 
10(23) ) 
0 0 

43 3 

2;0 0 
211 (23) 
28(31) ) 
322 (35) 
10(11) ) 
0 0 

91 1 

2;6 6 
17(27) ) 
29(46) ) 
13(21) ) 
22 (3) 
22 (3) 

63 3 

3:0 0 
322 (31) 
36(35) ) 
277 (26) 

88 (8) 
0 0 

103 3 
Minuss - 33 (77%) 70 (77) 44 (70) 71 (70) 

TableTable A6.13b OUTPUT DC: Number and (%) of check per AS 
forfor all linguistic utterances by Laura 
Laura a 
AA + A'0 
AB B 
B B 
C C 
DD + 

Totall utt. 

W W 
11 (100) 
0 0 
0 0 
0 0 
0 0 

1 1 

1;8 8 
6(55) ) 
11 (9) 
4(36) ) 
0 0 
0 0 

11 1 

2.0 0 
5(26) ) 
4(21) ) 
8(42) ) 
0 0 
22 (1) 

19 9 

2;6 6 
455 (54) 
133 (16) 
200 (24) 

55 (6) 
0 0 

83 3 

3;0 0 
400 (43) 
200 (22) 
222 (24) 
9(10) ) 

(1=rest) ) 

93 3 
Minuss - 5(46) 12(63) 38(46) 51 (55) 

TableTable A6.13c OUTPUT DC: Number and (%) of check per AS 
forfor all linguistic utterances by Mark 
Mark k 
AA + A'0 
AB B 
B B 
C C 
DD + 

Totall utt. 

ISO--
0 0 
2(67) ) 
1(33) ) 
0 0 
0 0 

3 3 

m m 
9(35) ) 
9(35) ) 
6(23) ) 
2(7) ) 
0 0 

26 6 

2;Q Q 
9(20) ) 

244 (52) 
11(24) ) 
0 0 
22 (4) 

46 6 

2;6 6 
511 (52) 
244 (25) 
19(20) ) 
33 (3) 
0 0 

97 7 

3:0* * 
300 (65) 
77 (15) 
66 (13) 
11 (2) 
22 (4) 

46 6 

minuss - 17(65) 35(76) 46(47) 14(30) 'not corrected for time 

TableTable A6.13d OUTPUT HC: Number and (%) of check per AS for 
allall linguistic utterances by Jonas 

Jonass 1£ 1J} 2j0 2i> 3-0 . . 
AA + A' 0 
AB B 
B B 
C C 
DD + 
Totall utt. 

1(20) ) 
3(60) ) 
1(20) ) 
0 0 
0 0 
5 5 

16(15) ) 
222 (20) 
63(58) ) 

77 (7) 
0 0 

108 8 

144 (16) 
322 (36) 
400 (46) 

22 (2) 
0 0 

88 8 

411 (48) 
188 (21) 
266 (30) 
11 (D 
0 0 

86 6 

155 (16) 
222 (23) 
566 (58) 
0 0 
33 (3) 
96 6 

minuss - 92(85) 74(84) 45(52) 78(81) 

TableTable A6.13e OUTPUT HC: Number and (%) of check per AS 
forfor all linguistic utterances by Alex 
Alexx Iff 1;6. 2£ 2j6_ 3ff 
AA + A' 0 
AB B 
B B 
C C 
DD + 
rest t 
Totall utt. 

1(11) ) 
2(22) ) 
4(44) ) 
0 0 
0 0 
2(22) ) 
9 9 

12(46) ) 
3(12) ) 

111 (42) 
0 0 
0 0 
0 0 

26 6 

16(17) ) 
32(34) ) 
44(46) ) 

11 (D 
0 0 
22 (2) 

95 5 

34(50) ) 
7(10) ) 

266 (38) 
0 0 
0 0 
11 (2) 

68 8 

166 (20) 
27(34) ) 
344 (43) 
22 (3) 
0 0 
0 0 

79 9 
minuss - 14(54) 77(81) 33(49) 63(80) 
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TableTable A6.13f OUTPUT HC: Number and (%) of check per AS 
forfor all linguistic utterances by Sander 
Sanderr 1;0 1;6 2;0 £6 3;0 
AA + A' 0 
AB B 
B B 
C C 
DD + 
Totall  utt . 

2(25) ) 
2(25) ) 
4(50) ) 
0 0 
0 0 
8 8 

44 (10) 
88 (20) 

199 (46) 
100 (24) 

0 0 
41 1 

388 (40) 
222 (23) 
211 (22) 
10(11) ) 
44 (4) 

95 5 

622 (51) 
244 (20) 
255 (20) 
55 (4) 
66 (5) 

122 2 

56(60) ) 
244 (26) 
122 (13) 

11 (D 
0 0 

93 3 
minuss - 37(90) 55(58) 54(44) 37(40) 

TableTable A6.14 OUTPUT DC+HC: Percentages of all linguistic 
utterancesutterances of the children coded 'plus check' 
Minuss check Children 1:6 2:0 2:6 3:0 
Deaf f 
childre n n 

Hearing g 
childre n n 

Caria a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

33 3 
54 4 
35 5 

15 5 
46 6 
10 0 

33 3 
37 7 
24 4 

16 6 
19 9 
42 2 

30 0 
54 4 
53 3 

48 8 
51 1 
56 6 

30 0 
45 5 
70 0 

19 9 
20 0 
60 0 

TablesTables A6.15a-f show all analyzable SC utterances of the mothers, excluding 
minors,minors, divided into the categories for propositional content. (Differences with figures 
inin other table stem from the fact that for this analysis minors and unintelligible/ 
incomprehensibleincomprehensible utterances are excluded). 

Kev: Kev: 
ffff - fully signed and fully spoken fc - fully signed, complementary spoken 
ssss - supplementary signed and spoken cf - fully spoken, complementary signed 

TableTable A6.15a INPUT DC: Mother of Caria 
MCarta a 

ff f 
ss s 
fc c 
cf f 

tota ll  SC 

1;0 0 

--

1;6 6 

311 (39) 
88 (10) 

366 (45) 
55 (6) 

80 0 

2;0 0 

344 (36) 
88 (8) 

433 (45) 
100 (11) 

95 5 

2;6 6 

288 (27) 
211 (20) 
511 (49) 
44 (4) 

104 4 

3;0 0 

400 (28) 
200 (14) 
788 (55) 
33 (2) 

141 1 

TableTable A6.15b INPUT DC: Mother of Laura 
MLaura a 

ff f 
ss s 
fc c 
cf f 

tota ll  SC 

1;0 0 

200 (47) 
77 (16) 

144 (32) 
22 (5) 

43 3 

1;6 6 

144 (31) 
44 (9) 

266 (58) 
11 (2) 

45 5 

2;0 0 

122 (21) 
111 (20) 
299 (52) 

44 (7) 

56 6 

2;6 6 

155 (17) 
33 (3) 

699 (78) 
11 (D 

88 8 

3fi 3fi 

322 (29) 
55 (4) 

722 (65) 
22 (2) 

111 1 



210210 Appendix to Chapter 6 

TableTable A6.15c INPUT DC: Mother of Mark 
MMark k 1;0 0 1;6 6 2;0 0 2:6 6 3;0 0 

ff f 
SS S 

fc c 
cf f 

tota ll  SC 

100 (48) 
00 (0) 

100 (48) 
11 (4) 

21 1 

188 (36) 
55 (10) 

211 (42) 
66 (12) 

50 0 

355 (37) 
99 (9) 

488 (51) 
33 (3) 

95 5 

155 (26) 
55 (9) 

388 (65) 
00 (0) 

58 8 

122 (25) 
77 (15) 

266 (54) 
33 (6) 

48' ' 

uncorrecteduncorrected for time 

TableTable A6.15d INPUT HC: Mother of Jonas 
MJorta s s 1;0 0 1;É É 2;0 0 2;6 6 3# # 

ff f 
SS S 

fc c 
cf f 

66 (50) 
00 (0) 
11 (8) 
55 (42) 

388 (42) 
111 (13) 
88 (9) 

322 (36) 

388 (33) 
344 (29) 
188 (15) 
255 (22) 

288 (20) 
533 (38) 
277 (19) 
322 (23) 

166 (22) 
199 (26) 
188 (25) 
199 (26) 

tota ll  SC 12 89 114 142 2 72 2 

TableTable A6.15e INPUT HC: Mother of Alex 
MAlexx 1;0 1;6 2:0 2:6 6 3:0 0 

ff f 
SS S 

fc c 
cf f 

377 (48) 
122 (15) 
66 (8) 

233 (29) 

488 (54) 
100 (11) 
144 (16) 
177 (19) 

388 (35) 
255 (23) 
277 (25) 
199 (17) 

466 (34) 
466 (34) 
177 (12) 
288 (20) 

444 (34) 
399 (30) 
266 (20) 
222 (16) 

tota ll  SC 78 89 109 137 7 131 1 

TableTable AS. 15f INPUT HC: Mother of Sander 
MSanderr  1$ 1;6 2;0 2:6 6 3;0 0 

ff f 
SS S 
fc c 
cf f 

122 (26) 
144 (30) 
33 (7) 

188 (37) 

400 (39) 
211 (20) 

99 (9) 
333 (32) 

377 (33) 
333 (29) 
211 (18) 
222 (20) 

466 (35) 
488 (36) 
133 (10) 
244 (18) 

166 (17) 
399 (42) 

66 (6) 
333 (35) 

tota ll  SC 47 7 103 3 113 3 131 1 94 4 

TableTable A6.16a OUTPUT DC: Propositional content in SC utterances of Carta 
Carta a 

ff f 
SS S 

fc c 
cf f 

tota ll  SC 

1-6 6 
3(30) ) 
3(30) ) 
4(40) ) 
0 0 

10 0 

2:0 0 
6(46) ) 
2(15) ) 
5(39) ) 
0 0 

13 3 

2:6 6 
4(75) ) 
1(25) ) 
0 0 
0 0 
5 5 

3:0 0 
3(14) ) 
4(19) ) 

14(67) ) 
0 0 

21 1 
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TableTable A6.16b OUTPUT DC: Propositional content SC utterances of Laura 
Lauraa 1 J 2 £ £ 6 SO 

fff O 1 0 
sss 1 1 1 
fcc O 2 5 
cff O 0 0 

totall SC 1 0 4 6 

TableTable A6.16c OUTPUT PC: Propositional content SC utterances of Mark 
Markk 1£ 2j0_ M 3:0 

1 1 
SS S 

fc c 
Cf f 

totall SC 

TableTable A6.16d OUTPUT HC: Propositional content SC utterances of Jonas 
Jonass 1;6 J£(J 2:6 3;Q 

fff 24(86) 7(32) 6(19) 1 (2) 
sss 2 (7) 9 (41) 15 (47) 15 (35) 
fcc 1 (3) 1 (5) 4(12) 2 (5) 
cff 1 (3) 5 (22) 7 (22) 25 (58) 

totaltotal SC 28 22 32 43 

TableTable A6.16e OUTPUT HC: Propositional content SC utterances of Alex 
MKKMKK :'"  : i;:6 :;:;-::::':;--fcQ-:: "  ::2^ : m 

ir r 
SS S 

fc c 
Cf f 

totall SC 0 

8(73) ) 
3(27) ) 
0 0 
0 0 

11 1 

1(11) ) 
1(11) ) 
0 0 
6(67) ) 
9 9 

4(15) ) 
177 (63) 
0 0 
6(22) ) 

27 7 

TableTable A6.16f OUTPUT HC: Propositional content SC utterances of Sander 
TT T 
ff f 
SS S 
fc c 
Cf f 

totall SC 

1;6 6 
5(83) ) 
1(17) ) 
0 0 
0 0 
6 6 

ZjQ Q 
23(47) ) 
10(20) ) 
111 (22) 
5(10) ) 

49 9 

2:6 6 
199 (34) 
266 (46) 

55 (9) 
66 (11) 

56 6 

3;0 0 
122 (28) 
122 (28) 
22 (5) 

166 (38) 
42 2 
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TableTable A7.1 INPUT DC+HC: Total number of analyzable utterances 
plusplus Points alone of the mothers 
tNPUT T 

Deaf f 
childre n n 

Hearin g g 
childre n n 

Mother s s 

MCarl a a 
MLaur a a 
MMark k 

MJona s s 
MAle x x 
MSande r r 

t; 0 0 

--
61 1 
39 9 

38 8 
132 2 

70 0 

1:6 6 

107 7 
78 8 
86 6 

129 9 
151 1 
124 4 

210 210 

117 7 
100 0 
136 6 

135 5 
134 4 
131 1 

2;6 6 

120 0 
112 2 
126 6 

159 9 
160 0 
137 7 

3;0 0 

163 3 
166 6 
63/ / 

103* * 
96 6 

147 7 
115 5 

"corrected"corrected for 10 minutes 

TableTable A7.2 INPUT DC+HC: Number and (%) of utterances of the deaf mothers, 
consistingconsisting of a Point only and of a Point with one representational symbol (DS, 

DS/R) DS/R) 
INPUT T 

Deaf f 
childre n n 

Hearing g 
childre n n 

Mother s s 

MCarla a 

MLaura a 
MMark k 

MJonas s 

MAlex x 

MSander r 

w w 

13(21) ) 
19(50) ) 

00 (0) 
2Dw(5) ) 
14(11) ) 

200 (29) 
(-1Dw) ) 

1;6 6 

54(50) ) 
(-1Dw) ) 
34(44) ) 
222 (26) 

22(17) ) 
(-2Dw) ) 
23(15) ) 
(-2Dw) ) 
38(31) ) 
(-1Dw) ) 

2;0 0 

399 (33) 

400 (40) 
46 (34) ) 

266 (19) 

377 (28) 

233 (18) 

2."6 6 

25(21) ) 

422 (38) 
377 (29) 

233 (15) 
(1+Dw) ) 
366 (23) 
(-3Dw) ) 
133 (9) 

3;0 0 

433 (26) 

377 (22) 
14'(22) ) 

17(18) ) 
(-5Dw) ) 
422 (29) 
(-3Dw) ) 
99 (8) 

'' uncorrected for time 

TableTable A7.3 INPUT DC+HC: Number and (%) of utterances of the deaf 
mothers,mothers, consisting of one representational symbol (R) 

tNPUTT Mother s 1;Q 1;6 2;0 2;6 3;0 
Deaff  MCarla - 37 (35) 41 (35) 28 (23) 30 (18) 
childre nn MLaura 27(44) 18(23) 27(27) 14(13) 27(16) 

MMarkk 8(21) 35(41) 40(29) 37(29) 23'(37) 

Hearingg MJonas 8(21) 24(19) 19(14) 17(11) 15 (16) 
childre nn MAlex 35 (27) 80 (53) 39 (29) 50 (31) 34 (23) 

MSanderr  11(16) 18(15) 28(21) 18(13) 20(17) 

'' uncorrected for time 
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TableTable A7.4 INPUT DC+HC: R+R combinations in analyzable utterances of the 
mothers,mothers, plus Points alone 
INPUT T Mothers s i; 0 0 1j6 6 2fi 2fi 2;6 6 3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

MCaria::  tota l 
RS+RS S 
RW+RW W 
RS+RS+RW+RW W 

MLaura ::  tota l 
RS+RS S 
RW+RW W 
RS+RS+RW+RW W 
MMark::  tota l 
RS+RS S 
RW+RW W 
RS+RS+RW+RW W 
MJonas ::  tota l 
RS+RS S 
RW+RW W 
RS+RS+RW+RW W 
MAlex ::  tota l 
RS+RS S 
RW+RW W 
RS+RS+RW+RW W 

MSander ::  tota l 
RS+RS S 
RW+RW W 
RS+RS+RW+RW W 

--

61 1 
99 (15) 
44 (7) 
88 (13) 

39 9 
88 (21) 
11 (3) 
33 (8) 

38 8 
11 (3) 

233 (61) 
44 (11) 
132 2 

11 (0) 
699 (52) 
133 (10) 

70 0 
00 (0) 

333 (47) 
66 (9) 

107 7 

44 (4)a 

77 (7) 
55 (5) 

78 8 
99 (12) 
66 (8) 

111 (14) 
86 6 

99 (11) 
111 (13) 
99 (11) 
J2i i 

55 (4) 
588 (45) 
199 (15) 

151 1 
55 (3) 

333 (22) 
100 (7) 

124 4 
22 (2) 

411 (33) 
244 (19) 

117 7 
99 (8) 

111 (9) 
177 (15) 

100 0 
111 (11) 
111 (11) 
111 (11) 

136 6 
199 (14) 
111 (8) 
200 (15) 

135 5 
55 (4) 

444 (33) 
411 (30) 

134 4 
44 (3) 

300 (22) 
244 (18) 
(-4s#w) ) 

131 1 
77 (5) 

366 (28) 
377 (28) 
(-4s*w) ) 

120 0 
277 (23) 
88 (7) 

322 (27) 

m m 233 (21) 
00 (0) 

333 (30) 
126 6 

344 (27) 
22 (2) 

166 (13) 
159 9 

99 (6) 
244 (15) 
866 (54) 

160 0 
44 (3) 

477 (29) 
233 (14) 

137 7 
11 (0) 

333 (24) 72 
(53) ) 

(-3sAv ) ) 

163 3 
300 (18) 
122 (7) 
488 (29) 
(-2s*w) ) 

166 6 
422 (25) 
99 (5) 

511 (31) 
63' ' 

44 (6) 
44 (6) 

188 (29) 
96 6 

111 (12) 
333 (34) 
200 (21) 

147 7 
33 (2) 
366 (25) 
311 (21) 
(-2n*w) ) 

115 5 
11 (1) 

400 (35) 
455 (39) 
(-4s*w) ) 

'' uncorrected for time rtw  a sign and word combination 
aa Percentages are from total of analyzable utterances with different semantic content 

TableTable A7.5 INPUT DC+HC: Chi-square values for proportional 
useuse of PS and DS+R combinations by the deaf mothers 
Agee Df Chf-squar e vaiue significanc e 

1;00 1 

1;6 6 
2'0 0 
2;6 6 
3;0 0 

X 2== 19.01 

X22 = 19.84 

%%22 = 17.52 

XX22 = 12.66 
11 ï 2 = 7.21 

s s 

s s 
s s 
s s 

p<p< 0.001 

TableTable A7.6 OUTPUT DC+HC: Total number of analyzable utterances plus Points 
alonealone of the children 
OUTPUT T 

Deaf f 
childre n n 

Hearing g 
childre n n 

Childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

"' :';1;Q.''  . 

--
1 1 
0 0 

5 5 
7 7 
8 8 

1;6 6 

38 8 
7 7 

21 1 

74 4 
19 9 
29 9 

2p 2p 

80 0 
12 2 
29 9 

73 3 
63 3 
80 0 

2j6 6 

58 8 
66 6 
66 6 

60 0 
50 0 
80 0 

3;0 0 

89 9 
66 6 
41' ' 

67* * 
65 5 
51 1 
66 6 

'' uncorrected for time correctedcorrected for time 
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OUTPUT T 
Deaf f 
childre n n 

Hearing g 
childre n n 

Childre n n 
Carla a 
Laura a 
Mark k 

Jonas s 

Alex x 

Sander r 

1=0 0 

0 0 
0 0 

0 0 

0 0 

1 1 
+dw::  1 

tot: 22 (25) 

1;6 6 
222 (58) 

33 (43) 
88 (38) 

2 2 
+dw: 6 6 

tot:8(11 ) ) 
2 2 

+dw: 6 6 
tot: 88 (42) 
166 (55) 

2;0 0 
222 (27) 
66 (50) 
77 (24) 

2 2 
+dw: 6 6 

tot: 88 (11) 
0 0 

+dw::  1 
tot-. tt  (2) 
10(12) ) 

2 $ $ 
99 (15) 

144 (21) 
133 (20) 

6 6 
+dw::  1 

tot:7(11 ) ) 
2 2 

+dw: 4 4 
tot: 66 (12) 

8(10) ) 

3;0 0 
133 (15) 
13(20) ) 
TT (17) 

1 1 
+dw::  1 

lot ::  2 (3) 
3 3 

+dw:1 1 
tot.44 (8) 

3(4) ) 

TableTable A7.8 OUTPUT DC+HC: Number and (percentages) of category DS+R of the 
children children 
OUTPUTT Childre n 1;Q Q 1:6 6 2;0 0 2;6 6 

'uncorrected'uncorrected for time 

3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carla a 
Laura a 
Mark k 
Jonas s 
Alex x 
Sander r 

--
0 0 
0 0 
0 0 
0 0 
0 0 

88 (21) 
00 (0) 
11 (5) 
77 (9) 
22 (11) 
55 (17) 

22(27) ) 
11 (8) 
4(14) ) 

122 (16) 
55 (8) 

200 (25) 

18(31) ) 
19(29) ) 
211 (32) 

7(12) ) 
13(26) ) 
9(11) ) 

466 (52) 
222 (33) 
15'(37) ) 

33 (5) 
100 (20) 
7(11) ) 

TableTable A7.9 OUTPUT DC+HC: Number and (percentages) of category DS and 
DS/RDS/R of the children 
OUTPUT T 

Deaf f 
childre n n 

Hearing g 
childre n n 

Childre n n 

Carla a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

1;Q Q 

0 0 
0 0 

0 0 
0 0 

2"(25) ) 

1;6 6 

30(79) ) 
3(43) ) 
9(43) ) 

15*(20) ) 
10*(53) ) 
211 (72) 

2;0 0 

455 (56) 
77 (58) 

111 (38) 

20*(27) ) 
6*(10) ) 

300 (37) 

2:6 6 

27(46) ) 
333 (50) 
344 (52) 

14*(23) ) 
19*(38) ) 
17(21) ) 

3;0 0 

60(67) ) 
355 (53) 
22''  (54) 

5** (8) 
14*(28) ) 
10(15) ) 

'uncorrected'uncorrected for time 
** including deictic words (alone or in combination with a word) 

TableTable A7.10 OUTPUT DC+HC: Number and (percentages) of category R of the 
children children 
OUTPUTT Chitdre n f; 0 0 1;6 6 2:0 0 2;6 6 3:0 0 
Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

11 (100) 
0 0 

55 (100) 
7(100) ) 
66 (75) 

88 (21) 
33 (43) 

11(52) ) 

566 (76) 
99 (47) 
88 (28) 

344 (43) 
44 (33) 

122 (41) 

299 (40) 
46(73) ) 
38(48) ) 

233 (40) 
199 (29) 
100 (15) 

133 (22) 
100 (20) 
288 (35) 

122 (14) 
17(26) ) 

7(17) ) 

100 (15) 
166 (31) 
23(35) ) 
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TableTable A7.11 OUTPUT DC+HC: Utterances of children, consisting of >2 RS+RS 
OUTPUTT ChiHre n 1;0 0 1-6 6 2-D 2-D 2-6. . 
Deaff  Carta 
childre nn Laura 

Mark k 

Hearingg Jonas 
childre nn Alex 

Sander r 

0 0 
1(14) ) 
11 (5) 

0 0 
0 0 
0 0 

11 (1) 
11 (8) 
6(21) ) 

44 (7) 
0 0 
33 (4) 

8(14) ) 
14(21) ) 
22(33) ) 

33 (5) 
0 0 
8(10) ) 

m m 17(19) ) 
14(21) ) 
12''  (29) 

8(12) ) 
11 (2) 
55 (8) 

'uncorrected'uncorrected for time 

TabelTabel A7.12 OUTPUT DC+HC: Utterances of children, consisting of>2 RW+RW 
OUTPUT T 
Deaf f 
childre n n 

Hearing g 
childre n n 

Children n 
Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

:.. :..w ['. 
. . 
0 0 
0 0 

0 0 
0 0 
0 0 

1$ $ 
0 0 
0 0 
0 0 

3(4) ) 
0 0 
0 0 

2;0 0 
0 0 
0 0 
0 0 

20(27) ) 
11(17) ) 
99 (11) 

....:.. asr..'" 
0 0 
0 0 
0 0 

30(50) ) 
211 (42) 
27(34) ) 

m m 
0 0 
0 0 
0 0 

42(65) ) 
200 (39) 

19 9 
multi: 9 9 

tot ::  28 (42) 

TableTable A7.13 INPUT DC+HC: Noun ratio ( Nouns / (Nouns +Verbs)) in SLN, NL and 
SCSC input of the deaf mothers to the deaf and hearing children at age 2,0. 

INPUT T Mother s s SLN N NL L signe dd SC spoke nn SC 

Deaff  Mothe r of Carta 0/(0+4) 
Childre nn Mother of Laura 1/(1+20) 

Mothe rr  of Mark 1/(1+11) 

Hearingg Mothe r of Jonas 1/(1+0) 
Childre nn Mothe r of Alex 2/(2+1) 

Mothe rr  of Sander 1/(1+2) 

0/0 0 
0/(0+3) ) 

6/(6+4) ) 
4/(4+11) ) 
2/(2+2) ) 

45/(45+12) ) 
19/(19+26) ) 
22/(22+42) ) 

62/(62+59) ) 
48/(48+34) ) 
60/(60+14) ) 

45/(45+15) ) 
14/(14+23) ) 
22/(22+35) ) 

83/(83+73) ) 
54/(54+46) ) 
78/(78+49) ) 

(-)(-) means no utterances produced in this language mode 

TableTable A7.14 OUTPUT DC+HC: Noun ratio - Nouns / (Nouns + Verbs) - in SLN, NL 
andand SC output of the deaf and hearing children at age 2,0. 

INPUT T Childre n n SLN N NL L signe dd SC spoke n SC 

Deaff  Carta 
Childre nn Laura 

Mark k 

Hearing g 
Childre n n 

Jonas s 
Alex x 
Sander r 

24/(24+3) ) 
2/(2+4) ) 
0/(0+3) ) 

2/(2+3) ) 

9/(9+2) ) 

4/(4+0) ) 

21/(21+14) ) 
35/(35+8) ) 
7/(7+1) ) 

9/(9+0) ) 

2/(2+5) ) 
4/(4+0) ) 

31/(31+4) ) 

11/(11+0) ) 

17/(17+8) ) 
5/(5+2) ) 

36/(35+10) ) 
(-)(-) means no utterances produced in this language mode 

TableTable A7.15 INPUT DC+HC: Total number of sign tokens and types of the deaf mothers 
INPUT T Mother s s 1:0 0 

tokenstokens  types 
1j6 6 

token ss types 
220 0 

token ss types 
2;6 6 

token ss types 
3;0 0 

tokenstokens  types 
Deaff  MCaria  -
Childre nn MLaura 92 25 

Mmarkk 58 22 

Hearingg MJona s 17 6 
hildre nn MAlex 93 34 

MSanderr  41 19 

110 0 
113 3 
143 3 

126 6 
134 4 
111 1 

40 0 
46 6 
45 5 

43 3 
61 1 
40 0 

175 5 
148 8 
226 6 

187 7 
164 4 
171 1 

51 1 
47 7 
48 8 

65 5 
52 2 
73 3 

237 7 
287 7 
271 1 

366 6 
217 7 
312 2 

86 6 
90 0 
93 3 

113 3 
76 6 
117 7 

309 9 
376 6 
238 8 

142 2 
217 7 
201 1 

102 2 
118 8 
110* * 

57 7 
76 6 
81 1 

correctedcorrected for time 



2766 Appendix to Chapter 7 

TableTable  A7.16 INPUT DC+HC: TTR for  signs 
INPUTT Mother s 1;0 1;6 2;0 2fi  3;0 

Deaf f 
Childre n n 

Hearing g 
childre n n 

MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

(27)* * 
(38) ) 

(35) ) 
(37) ) 
(46) ) 

36 6 
41 1 
31 1 

35 5 
46 6 
36 6 

29 9 
32 2 
21 1 

35 5 
32 2 
43 3 

36 6 
31 1 
34 4 

31 1 
35 5 
38 8 

33 3 
31 1 
46 6 

40 0 
35 5 
40 0 

TheThe number of sign types between brackets indicate 
thatthat actually fewer than 100 tokens were produced 

TableTable A7.17 INPUT DC+HC: Chi square values of prorated sign 
typestypes per deaf mother across time 
INPUTT Mother s Df Chi-sqiiar e stgni . 

Deaf f 

childre n n 

Hearing g 

childre n n 

MCarla a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

3 3 

4 4 

4 4 

4 4 

4 4 

4 4 

X22 = 0.99 

X22 = 3.3 

X22 = 9-94 

X2=1.16 6 

X22 = 3.09 

X2=1.55 5 

ns s 

ns s 

ns s 

ns s 

ns s 

ns s 

p<p< 0.001 ns: not significant 

TableTable A7.18 INPUT DC+HC: Chi-square values of 
proratedprorated number of sign types of the deaf mothers per age of the children 
Agee Df Cht-squar e sigr u 

1;0 0 

1;6 6 

2;0 0 

2;6 6 

3;0 0 

4 4 

5 5 

5 5 

5 5 

5 5 

X22  5.04 

X22 = 3.68 

X22 = 8.12 

X22 = 1.13 

X22 = 3.58 

ns s 

ns s 

ns s 

ns s 

ns s 

p<p< 0.001 ns: not significant 

TableTable 7.19 INPUT DC+HC: New and repeated (rep.) sign types of the mothers 
1;00 1;6 2;0 2;6 3;0 total  of tota l 

INPUTT Mother s rep. no. of 
typess types 

Deaff  MCarla new - 40 38 61 67 48 254 
childre n n 

Hearing g 
childre n n 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

rep. . 
new w 

rep. . 
new w 

rep. . 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 

25 5 

22 2 

--
6 6 

34 4 

19 9 

--

36 6 
10 0 
36 6 
9 9 

40 0 
3 3 

48 8 
13 3 
33 3 
7 7 

13 3 
28 8 
19 9 
29 9 
18 8 

49 9 
16 6 
28 8 
24 4 
45 5 
28 8 

25 5 
67 7 
23 3 
65 5 
28 8 

81 1 
32 2 
45 5 
31 1 
84 4 
33 3 

35 5 
83 3 
35 5 
49* * 
61* * 

34 4 
23 3 
41 1 
35 5 
40 0 
41 1 

(19%) ) 
51 1 

(18%) ) 
54 4 

(21%) ) 

51 1 
(20%) ) 

58 8 
(23%) ) 

69 9 
(24%) ) 

290 0 

255 5 

261 1 

254 4 

290 0 

correctedcorrected for 10 min. 
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TableTable A7.20 INPUT DC+HC: Word tokens and word types of the deaf mothers 
ftlPUT ftlPUT 

Deaf f 
childre n n 

Hearing g 
childre n n 

Mother s s 

MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

t;o o 

token s s 

66 6 
33 3 

110 0 
280 0 
179 9 

types s 

26 6 
20 0 

27 7 
64 4 
51 1 

1;6 6 

token ss types 
1133 47 
822 48 
944 39 

3544 86 
2411 89 
2677 83 

2& 2& 

token ss types 
1588 57 
966 43 

1499 41 

3622 96 
2399 89 
2800 103 

2;6 6 

tokenstokens  types 
1944 84 
1955 69 
1088 51 

5455 141 
3055 109 
4477 155 

3;0 0 

token ss types 
2466 95 
2244 89 
1599 98* 

1999 90 
3155 104 
3099 126 

** corrected for time 

TableTable A7.21 INPUT DC+HC: TTR for words of the mothers 
INPUT T Mother s s Ijf l l 1:6 6 2$ $ 2;6 6 3;0 0 

Deaff  MCarla - 42 36 43 39 
childre nn MLaura (39)* (59) (45) 35 40 

MMarkk (61) (42) 28 47 62 

Hearingg MJonas 25 24 27 26 45 
hildre nn MAlex 23 37 37 36 33 

MSanderr  29 31 37 35 41 

"The"The number of word types between brackets indicate 
thatthat actually fewer than 100 tokens were produced. 

TableTable A7.22 INPUT DC+HC: Chi-square values of prorated word types 
ofof the deaf mothers across time 
ÜIPÜT T 

Deaf f 

childre n n 

Hearing g 

childre n n 

Mother s s 

MCarla a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

 m r

3 3 

4 4 

4 4 

4 4 

4 4 

4 4 

Chi-squar e e 

X2»» 1.02 

X2== 7.98 

X2== 16.14 

X2== 10.52 

X2== 4.23 

TT22''  2.62 

sign . . 

ns s 

ns s 

s* * 

ns s 

ns s 

ns s 

p<p< 0.001 *p<> 0.005 s: significant ns: not significant 

TableTable A7.23 INPUT DC+HC: Chi-square values of prorated number 
ofof word types of the deaf mothers per age of the children 

*ge e 

1;0 0 

1:6 6 

2;o o 
Z;6 6 

3;0 0 

Df f 

4 4 

5 5 

5 5 

5 5 

5 5 

Chi-squar e e 

X22 = 27.43 

X22 = 18.14 

XX22''  6.31 

X
2 == 7.19 

Y22 = 11.4 

sign . . 

s s 

s* * 

ns s 

ns s 

ns s 

p<p< 0.001 *p£ 0.005 s: significant ns: not significant 
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TableTable A7.24 INPUT DC+HC: New and repeated (rep.) word types of the mothers 
1;00 1;6 2;0 2;6 3;0 total total 

INPUTT Mothers of rep. no. of 
typess types 

Deaf f 
children n 

Hearing g 
children n 

MCarla a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 

--
26 6 

--
20 0 
--

27 7 

--
64 4 

--
51 1 

--

47 7 

--
38 8 
10 0 
33 3 
6 6 

67 7 
19 9 
59 9 
30 0 
57 7 
26 6 

42 2 
16 6 
28 8 
15 5 
25 5 
16 6 

49 9 
47 7 
43 3 
46 6 
52 2 
51 1 

57 7 
27 7 
52 2 
17 7 
35 5 
16 6 

89 9 
52 2 
42 2 
67 7 
102 2 
53 3 

58 8 
37 7 
60 0 
29 9 
54* * 
44 4 

44 4 
44 4 
51 1 
53 3 
57 7 
69 9 

58 8 
(22%) ) 

49 9 
(19%) ) 

63 3 
(27%) ) 

91 1 
(25%) ) 
102 2 

(28%) ) 
129 9 

(29%) ) 

263 3 

253 3 

230 230 

367 7 

361 1 

448 8 

correctedcorrected for time 

TableTable A7.25 OUTPUT DC+HC: Total number of SIGN tokens and types of the deaf 
andand hearing children in the linguistic utterances. 
OUTPUTT Children 1;0 0 

tokenss types 
1;6 6 

tokenss types 
2;0 0 

tokenss types 
2;6 6 

tokenss types 
3;0 0 

tokenss typ 
Deaff Carla 

childrenn Laura 
Mark k 

Hearing g 
children n 

Jonas s 
Alex x 

Sander r 

17 7 
7 7 
19 9 

45 5 
3 3 
6 6 

10 0 
4 4 
12 2 

15 5 
3 3 
3 3 

66 6 
15 5 
49 9 

26 6 
6 6 

67 7 

23 3 
11 1 
14 4 

40 0 

65 5 
124 4 
131 1 

63 3 
5 5 

122 2 

29 9 
49 9 
46 6 

25 5 
3 3 

40 0 

106 6 
117 7 

us--

es s 
28 8 
91 1 correctedcorrected for time 

TableTable A7.26 OUTPUT DC+HC: Chi Square values for sign types pro-rated to a 100 
tokens,tokens, per child over time 
OUTPUT T 

Deaf f 

children n 

Hearing g 

children n 

Children n 

Carla a 

Laura a 

Mark k 

Jonas s 

Alex x 

Sander r 

Df f 

3 3 

4 4 

4 4 

3 3 

4 4 

3 3 

Chi--

II22--

X~X~ = 

yy22 = 

vv 22 = 
xx 22--

square e 

7.97 7 

== 45.86 

20 0 

1.69 9 

== 57.27 

20.85 5 

sign. . 

ns s 

s s 

s s 

ns s 

s s 

s s 

p<0.001p<0.001 s: significant ns: non-significant 

TableTable A7.27 OUTPUT DC+HC: Chi-square values for sign types 
proratedprorated to a 100 tokens of the children per age group 
Agee Df Chi-square sign. 

1;0 0 

1;6 6 

2;0 0 

2;6 6 

3;0 0 

4 4 

5 5 

5 5 

5 5 

5 5 

X22 = 187.54 

XX22 = 40.53 

X22 = 36.96 

X2== 1116 

XX22== 22.06 

s s 

s s 

s s 

ns s 

s s 

p<0.001 p<0.001 
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TableTable A7.28 OUTPUT DC+HC: New and repeated sign types 

OUTPUTT Children 1;0 0 1:6 6 2;0 0 2:6 6 3:0 0 
tota ll  rep. 

type s s 
totaltotal  no. 
off  sign 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 

Laura a 

Mark k 

Jonas s 

Alex x 

Sander r 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 

new w 
rep. . 
new w 
rep. . 
new w 
rep. . 

--

1 1 
--
1 1 
--

0 0 
0 0 
3 3 
0 0 
0 0 
0 0 

10 0 
--
4 4 
0 0 
11 1 
1 1 

15 5 
0 0 
3 3 
0 0 
3 3 
0 0 

21 1 
2 2 
9 9 
2 2 
9 9 
5 5 

6 6 
3 3 
4 4 
0 0 
38 8 
0 0 

23 3 
6 6 
46 6 
3 3 
39 9 
7 7 

20 0 
5 5 
3 3 
0 0 

33 3 
7 7 

43 3 
18 8 
34 4 
7 7 

28* * 
21* * 

22 2 
7 7 
3 3 
2 2 
30 0 
13 3 

222 (19) 

77 (7) 

222 (20) 

99 (13) 

22 (11) 

166 (13) 

119 9 

101 1 

110 0 

72 2 

18 8 

120 0 

'corrected'corrected for 10 min. 

TableTable A7.29 OUTPUT DC+HC: Total number of word tokens and types of the deaf 
andand hearing children in linguistic utterances. 
OUTPUTT Cnifclre n 1# # 

token ss types 
1;6 6 

token ss types 
2;0 0 

tokenstokens  types 
2;6 6 

token ss types 
3;0 0 

token ss types 
Deaff  Carta 
childre nn Laura 

Mark k 

Hearingg Jonas 
childre nn Alex 

Sand d 

00 0 
00 0 

55 3 
55 3 
77 4 

6 6 
1 1 
2 2 

103 3 
22 2 
15 5 

3 3 
1 1 
2 2 

22 2 
9 9 
9 9 

33 3 
0 0 
1 1 

123 3 
127 7 
82 2 

7 7 
0 0 
1 1 

48 8 
43 3 
54 4 

14 4 
6 6 
4 4 

39 9 
03 3 
23 3 

5 5 
6 6 
3 3 

62 2 
31 1 
66 6 

27 7 
16 6 
0 0 

259 9 
123 3 
135 5 

20 0 
10 0 
0 0 

88 8 
47 7 
70 0 

TableTable A7.30 Chi-square values for word types prorated for a 100 tokens 
perper child over time 
OUTPUTT Childre n Df f Chi-squar e e sign . . 

Deaf f 

childre n n 

Hearing g 

childre n n 

Carta a 

Laura a 

Mark k 

Jonas s 

Alex x 

Sander r 

3 3 

4 4 

4 4 

4 4 

4 4 

4 4 

X 2 ** 33.66 

X2=191.06 6 

X22 = 190.91 

X22 = 20.68 

X2== 13.11 

X2== 2.08 

ns s 

s s 

s s 

s s 

ns s 

ns s 

p<0.001p<0.001 s: significant ns: non-significant 

TableTable A7.31 OUTPUT DC+HC: Chi-square values for prorated word 
typestypes per age group of the children 
Agee Of CW-squar e sign . 

1;00 4 

1;66 5 

2;00 5 

2;66 5 

3;00 5 

p<0.001 p<0.001 

X2»» 118.16 

X22 = 83.18 

X2»» 143.03 

X2»» 60.29 

X2== 77.54 

s.. significant 

s s 

s s 

s s 

s s 

s s 
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TableTable A7.32 OUTPUT DC+HC: Chi-square values for prorated word 
typestypes for deaf children versus hearing children 
Agee Of Chi-squar e sign . 

1;0 0 

1;6 6 

2;0 0 

2;6 6 

3;0 0 

x
2=177 7 

x
22 = 44.04 

X 2 =2.49 9 

X22 = 19.78 

X2== -54 

s s 

s s 

ns s 

s s 

ns s 

p<0.001p<0.001 s: significant ns: non-significant 

TableTable A7.33 OUTPUT DC+HC: New and repeated word types 

OUTPUT T 

Deaf f 
childre n n 

Hearin g g 
childre n n 

Childre n n 

Cari a a 

Laur a a 

Mark k 

Jona s s 

Alex x 

Sande r r 

new w 
rep . . 
new w 
rep . . 
new w 
rep . . 

new w 
rep . . 
new w 
rep . . 
new w 
rep . . 

1;0 0 

--
0 0 

0 0 

3 3 

3 3 

4 4 

1;6 6 

3 3 
0 0 
1 1 
0 0 
2 2 
0 0 

20 0 
2 2 
7 7 
2 2 
9 9 
0 0 

2;0 0 

6 6 
1 1 
0 0 
0 0 
1 1 
0 0 

37 7 
11 1 
39 9 
4 4 
47 7 
7 7 

2;6 6 

4 4 
1 1 
6 6 
0 0 
3 3 
0 0 

48 8 
14 4 
20 0 
11 1 
55 5 
11 1 

3;0 0 

17 7 
3 3 
7 7 
3 3 
0 0 
0 0 

53 3 
35 5 
26 6 
21 1 
46 6 
24 4 

tota l l 
rep . . 

type s s 
33 (9) 

33 (18) 

00 (0) 

488 (23) 

322 (25) 

422 (21) 

tota ll  no . 
off  wor d 
type s s 

33 3 

17 7 

6 6 

209 9 

127 7 

203 3 

TableTable A7.34 OUTPUT DC+HC: Cumulative sign vocabulary of the children 
OUTPUTT Childre n 1;Q 1;6 2JÖ 2;6 3;G 

Deaf f 
childre n n 

Hearin g g 
childre n n 

Carl a a 
Laur a a 
Mark k 

Jona s s 
Ale x x 
Sande r r 

--
1 1 
1 1 

0 0 
3 3 
0 0 

10 0 
5 5 
12 2 

15 5 
6 6 
3 3 

31 1 
14 4 
21 1 

21 1 
10 0 
41 1 

54 4 
60 0 
60 0 

41 1 
13 3 
74 4 

97 7 
94 4 
88 8 

63 3 
16 6 
104 4 

TableTable A7.35 OUTPUT DC+HC: Cumulative word vocabulary of the children 
OUTPUTT OiïWre n 1;Q 1;6 2jü ' 2;6 3;0 

Deaf f 
childre n n 

Hearin g g 
childre n n 

Carl a a 
Laur a a 
Mark k 

Jona s s 
Ale x x 
Sande r r 

--
0 0 
0 0 

3 3 
3 3 
4 4 

3 3 
1 1 
2 2 

23 3 
10 0 
13 3 

9 9 
1 1 
3 3 

60 0 
49 9 
47 7 

13 3 
7 7 
6 6 

108 8 
69 9 
115 5 

30 0 
14 4 
6 6 

161 1 
95 5 
161 1 
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KeyKey to Tables A7.38 - A7.47 

SS = sign occurring alone 
WW = word occurring alone 
S/WW = sign and word co-occurring 

S+WW = category 1 
S+S/WW = category 2 
W+S/WW = category 3 
S+W+S/WW = rest 

{)) in row "total types" is the percentage without lexical equivalence 

TableTable A7.36 INPUT DC: Lexical Equivalence of Mother of Carta 
V::':; :Vv:::::--::::-:-:: :i;ö;:- ""  "i-i-iiije ï ;'^ 

S+WW - 0 
S+S/WW - 1 
W+S/WW - 0 
S+W+S/WW - 1 
tota ll  types - 86 (98) 

 2# ! ' '2:6:. " 

00 0 
55 7 
22 9 
22 4 

108(92)) 170(88) 

m m 
0 0 
16 6 
1 1 
5 5 

1966 (89) 

TableTable A7.37 INPUT DC: Lexical Equivalence of Mother of Laura 
== -vq&m^  :i:;6 -

S+WW 0 1 
S+S/WW 4 9 
W+S/WW 0 1 
S+W+S/WW 0 0 
tota ll  types 51 (92) 94 (88) 

TableTable A7.38 INPUT DC: Lexical 
vijjpi vv  '"  1;6 

S+WW 0 0 
S+S/WW 5 8 
W+S/WW 0 1 
S+W+S/WW 0 3 
tota ll  types 42(88) 83(86) 

'corrected'corrected for time 

TableTable A7.39 INPUT HC: Lexica 
:::m^:::m^ 1$ 

S+WW 1 0 
S+S/WW 0 2 
W+S/WW 4 10 
S+W+S/WW 0 2 
tota ll  types 33 (85) 129 (89) 

TableTable A7.40 INPUT HC: Lexical 
WW 1:6 

S+WW 0 2 
S+S/WS+S/W 0 5 
W+S/WW 13 17 
S+W+S/WW 2 2 
tota ll  types 98 (85) 149 (83) 

-"; :: ;2jP:"  ;;;:::,:  ;Z:6;""  :. 

00 0 
100 13 
00 5 
22 0 

899 (87) 159 (89) 

W W 

2 2 
22 2 
0 0 
2 2 

2077 (87) 

EquivalenceEquivalence of Mother of Mark 
2;00 2;8 

11 1 
99 14 
00 1 
11 0 

866 (87) 143 (89) 

3jQ. . 

3 3 
13 3 
2 2 
0 0 

2088 (91) 

11 Equivalence of Mother of Jonas 
2>qq " 

00 1 
22 14 
244 17 
11 6 

1611 (83) 253 (85) 

 ': 

1 1 
5 5 
12 2 
5 5 

146(84) ) 

EquivalenceEquivalence of Mother of Alex 
2;00 2;6 

22 0 
44 9 
77 18 
44 5 

141(88)) 183(83) 

3$ $ 

0 0 
4 4 
15 5 
4 4 

180(87) ) 
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TableTable A7.41 INPUT HC: Lexical Equivalence of Mother of Sander 
ifi ifi 

S+WW 0 
S+S/WS+S/W 1 
W+S/WW 5 
S+W+S/WW 1 
tota ll  types 47 (85) 

1;6 6 

0 0 
1 1 

15 5 
2 2 

1233 (85) 

2fi 2fi 

1 1 
0 0 
14 4 
4 4 

175(89) ) 

2;6 6 

0 0 
3 3 
18 8 
2 2 

2733 (92) 

3:0 0 

4 4 
6 6 
12 2 
6 6 

2066 (86) 

TableTable A7.42 OUTPUT DC: Lexical Equivalence in output of Carta 
1;0 0 :: m 2j0 0 2;6 6 3i0 0 

S+W W 
S+S/W S+S/W 
W+S/W W 
S+W+S/W W 

--
--
--
--

0 0 
1 1 
0 0 
0 0 

3 3 
1 1 
1 1 
0 0 

0 0 
1 1 
0 0 
0 0 

1 1 
3 3 
1 1 
0 0 

S+W W 
S+S/W W 
W+S/W W 
s+w+s/w w 

0 0 
0 0 
0 0 
0 0 

tota ll  types  : 13(92) 30(83) 34(97) 80(95) 

TableTable A7.43 OUTPUT DC: Lexical Equivalence in output of Laura 
1-00 1;6 2;0 2;6 3# 

__ _ _. _ 

00 0 3 5 
00 0 0 0 
00 0 0 0 

tota ll  types 1(100) 5(100) 11(100) 55(95) 51(90) 

TableTable 7.44 OUTPUT DC: Lexical Equivalence in output of Mark 
1-00 1;6 2;0 2;6 3;0 

öö cT-"  ~^ö ^ o 
1 00 2 0 
o o o o o 
00 0 0 0 

tota ll  types 1(100) 14(93) 15(100) 49(100) 49* (100) 

** corrected for time 

TableTable A7.45 OUTPUT HC: Lexical Equivalence in output of Jonas 
1;00 1;6 2;0 2;6 3;Q 

__ _ _ -

00 1 1 0 
33 2 3 7 
33 1 3 3 

tota ll  types 3(100) 37(84) 57(89) 87(90) 117(92) 

S+W W 
s+s/w w 
w+s/w w 
s+w+s/w w 

0 0 
0 0 
0 0 
0 0 

s+w w 
s+s/w w 
w+s/w w 
s+w+s/w w 

0 0 
0 0 
0 0 
0 0 
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TableTable A7.46 OUTPUT HC: Lexical Equivalence in output of Alex 

s+w w 
s+s/w w 
w+s/w w 
s+w+s/w w 

tota ll  types 

IjD D 

0 0 
0 0 
0 0 
1 1 

6(83) ) 

1;6 6 

0 0 
0 0 
0 0 
0 0 

122 (100) 

2fi 2fi 

1 1 
0 0 
0 0 
0 0 

38(97) ) 

2;6 6 

0 0 
1 1 
1 1 
0 0 

34(94) ) 

w w 
0 0 
0 0 
1 1 
2 2 

52(94) ) 

TableTable AT.41 OUTPUT HC: Lexical Equivalence in output of Sander 

s+w w 
s+s/w w 
w+s/w w 
s+w+s/w w 

tota ll  types 

i; 0 0 

0 0 
0 0 
0 0 
0 0 

4(100) ) 

tie e 

0 0 
0 0 
1 1 
0 0 

122 (92) 

w w 

0 0 
3 3 
2 2 
1 1 

94(94) ) 

2;6 6 

4 4 
4 4 
3 3 
3 3 

106(87) ) 

3# # 

5 5 
3 3 
4 4 
1 1 

113(89) ) 
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APPENDIXX TO CHAPTER 8 
TableTable A8.11NPUT DC+HC: Number and % of declaratives, interrogatives and imperatives in SLN, 
NLNL and SC input to the deaf and hearing children pooled over time 

Mother s s SLN N 
Q Q 

NL L 
Q Q 

SC C 
Q Q 

Deaf f 

childre n n 

Hearing g 

childre n n 

MCarla a 

MLaura a 

MMark k 

MJonas s 

MAlex x 

MSander r 

33 3 
(54) ) 
96 6 

(69) ) 
112 2 
(66) ) 

22 2 
(76) ) 
21 1 

(95) ) 
5 5 

(45) ) 

14 4 
(23) ) 
25 5 
(18) ) 
33 3 

(19) ) 

7 7 
(24) ) 
1 1 

(5) ) 
5 5 

(45) ) 

14 4 
(23) ) 
18 8 
(13) ) 
25 5 

(15) ) 

0 0 

0 0 

1 1 
(10) ) 

2 2 
(100) ) 

1 1 
(100) ) 

0 0 

48 8 
(63) ) 
59 9 

(41) ) 
32 2 

(53) ) 

0 0 

0 0 

0 0 

11 1 
(15) ) 
20 0 

(14) ) 
11 1 

(18) ) 

0 0 

0 0 

0 0 

17 7 
(22) ) 
65 5 

(45) ) 
17 7 

(28) ) 

371 1 
(88) ) 
254 4 
(74) ) 
184 4 
(68) ) 

341 1 
(75) ) 
374 4 
(69) ) 
325 5 
(72) ) 

32 2 
(8) ) 
65 5 
(19) ) 
48 8 

(18) ) 

99 9 
(22) ) 
71 1 

(13) ) 
94 4 
(21) ) 

17 7 
(4) ) 
26 6 
(7) ) 
38 8 

(14) ) 

18 8 
(4) ) 
96 6 

(18) ) 
29 9 
(6) ) 

TableTable A8.2 INPUT DC + HC: Number and (%) of labeling utterances from deaf mothers; % are of 
totaltotal of analyzable utterances in SLN, NL and SC (-) = no input in that language mode 
SLNN Mother s 1;0 1;6 2,0 2;6 3;0 
Inputt  Ï - : : 

Deaff  MCarla 2(15) 0 0 0 
Childre nn MLaura 2(14) 5(21) 0 1(6) 1 (2) 

MMarkk 0 2 (6) 0 5(8) 0 

Hearingg MJonas - 0 2(40) 0 0 
Childre nn MAlex 1 (100) 1 (14) 1 (25) 1 (13) 1 (50) 

MSanderr  : 0 1(25) 0 0 
NLL Mother s 1;0 1;6 2;0 2;6 3;0 
inpu tt  ; . . 
Deaff  MCarla 0 1 (100) 
Childre nn MLaura 0 0 

MMarkk . . . . . 

Hearing g 
Childre n n 

SC C 
Input t 
Deaf f 
Childre n n 

Hearing g 
Childre n n 

MJonas s 
MAlex x 
MSander r 

Mother s s 

66 (23) 
33 (6) 

(29) ) 

88 (30) 
122 (24) 
99 (60) 

1(13) ) 
0 0 

2(29) ) 
t; 0 0 1;6 6 2;0 0 2;6 6 

0 0 
1(8) ) 
1(7) ) 
3;0 0 

MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

44 (9) 
9(43) ) 

2(17) ) 
17(22) ) 
44 O) 

60(75) ) 
133 (29) 
111 (22) 

32(36) ) 
166 (18) 
34(33) ) 

41(44) ) 
33 (6) 
55 (5) 

211 (18) 
15(14) ) 
38(34) ) 

255 (24) 
144 (16) 
144 (24) 

22 (1) 
111 (8) 
122 (9) 

299 (27) 
33 (3) 
22 (4) 

22 (3) 
188 (14) 

22 (2) 

TableTable A8.3 OUTPUT DC+HC: Number and % of declaratives, interrogatives and imperatives in 
SLN,SLN, NL and SC output of the deaf and hearing children pooled over time 

C&ifdrei i i SLN N 
Q Q 

NL L 
Q Q 

SC C 
Q Q 

Deaf f 

childre n n 

Carta a 

Laura a 

Mark k 

139 9 
(95) ) 
107 7 
(97) ) 
112 2 
(90) ) 

5 5 
(3) ) 
2 2 
(2) ) 
12 2 

(10) ) 

2 2 
(1) ) 
1 1 

(1) ) 
1 1 
(-) ) 

2 2 
(100) ) 

1 1 
(100) ) 

1 1 
(100) ) 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

9 9 
(100) ) 

13 3 
(100) ) 

3 3 
(100) ) 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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Hearing g 

childre n n 

CtiiWref l l 

Jonas s 

Alex x 

Sander r 

D D 
22 2 

(96) ) 
7 7 

(78) ) 
31 1 

(94) ) 

S i N N 
QQ . 
0 0 

1 1 
(11) ) 

2 2 
(6) ) 

I I 
1 1 

(4) ) 
1 1 

(11) ) 
0 0 

: : 

108 8 
(89) ) 
101 1 
(88) ) 
40 0 

(98) ) 

M. . 
:.:Q;. : : 

8 8 
(7) ) 
13 3 

(11) ) 
1 1 

(2) ) 

I I 
5 5 

(4) ) 
1 1 

(-) ) 
0 0 

':.:D: : : 
119 9 
(95) ) 
44 4 

(90) ) 
147 7 
(96) ) 

sc c 
Q Q 
4 4 

(3) ) 
2 2 

(4) ) 
5 5 

(3) ) 

I I 
2 2 

(2) ) 
3 3 

(6) ) 
1 1 
(-) ) 

TableTable A8.4 INPUT DC + HC: Number and (%) of labeling utterances of the deaf and hearing 
children;; % are of total of analyzable utterances in SLN, NL and SC (-) = no output in that 
languagee mode 

M M 
outpu t t 

Hearing g 
Childre n n 

SG:""  ' 
outpu t t 
Deaf f 
Childre n n 

Hearing g 

SLN N 
outpu t t 
Deaf f 
Childre n n 

Childre n n 

Carta a 
Laura a 
Mark k : : 

1;6 6 

66 (75) 
11 (33) 
22 (17) 

.. 2jo: ;'::::' 

233 (56) 
0 0 
0 0 

z;6 6 

99 (21) 
77 (14) 
77 (13) 

::  :,/3jÖ-: : 

200 (36) 
99 (19) 
44 (10) 

Hearingg Jonas 
Childre nn Alex 

Sander r 
11 (20) 

88 (73) 
33 (100) 

22 (40) 

$Hlldreri i 1;0 0 1-6 6 2;0 0 

Deaff  Carla 
Childre nn Laura 

Mark k 

Jonas s 
Alex x 
Sander r 

Childre n n 

33 (60) 
0 0 

5(71) ) 
1;0 0 

11 (100) 

1(100) ) 

155 (44) 
1(7) ) 

6(63) ) 
1;6 6 

155 (34) 
155 (29) 
6(60) ) 

2|ö ; ; 

Carla a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

7(70) ) 
0 0 

133 (46) 

5(83) ) 

111 (85) 

0 0 

9(41) ) 
6(55) ) 

30(61) ) 

88 (61) 1 (10) 1 (10) 
2;S S 

44 (100) 2 (100) 

0 0 
4(10) ) 
2(40) ) 

2;6 6 

0 0 
0 0 

1(33) ) 

0 0 
0 0 

111 (20) 

3-0 0 

11 (5) 
7(78) ) 

0 0 
3;0 0 

8(38) ) 
0 0 

0 0 
7(26) ) 

0 0 
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APPENDIXX TO CHAPTER 9 
ProceduresProcedures to calculate Mean Length of Utterance andMLULW (see section 9.1) 

Thee Mean Length of Utterances in signs of the SLN input and output (SLN-

MLU )) was calculated as follows: 
Onlyy analyzable SLN utterances (see section 5.1) and utterances coded as 
'Pointt alone' were included in the analysis (so excluding vocatives, minors 
andd unintelligible utterances). 
Al ll  deictic and representational signs count as signs (this means that 
MOVss (and incomprehensible signs) are excluded from the analysis) 
Utterancess consisting of a Point and one representational sign referring to 
thethe same referent form a distinct class. As the pointing gesture actually 
selectss and thus defines the object, person, location or action that the 
representationall  sign refers to, the two signs are considered to form one 
sign.. In example (1) we indicate how we counted the number of signs: 

(1)) POINTpicture of church in book CHURCH (that is a church) 
00 1 

Inn other cases, where the Point and the sign refer to the same referent but 
thee representational sign is used attributively or predicatively while the 
Pointt refers to the referent itself, the Point and the sign count as two signs: 

(2)) POINTcar DRIVE (that car is driving) 
11 1 

Iff  a sign is repeated immediately after its first occurrence it is ignored for 
thee MLU. If, however, there is a representational or a deictic sign between 
thee two occurrences of a particular sign they are both counted. 
InIn enumerations only the first two items are counted as in example (3): 

(3)) [ML2;6] 
PAPAPAPA MAMA JONAS LAURA MARK ALLEMAAL ZWEMMEN 
DADD MOM JONAS LAURA MARK ALL SWIM 

1 1 00 0 0 1 1 

(Daddyy and mummy, Jonas, Laura and Mark, we all went swimming) 

Thee utterance in example (3) consists of 4 signs. 
Speciall  cases: 
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NEGG - a headshake counts as one sign, except when uttered simultaneously 
withh the signs NOT, NEVER, NONE etc., in which cases it is disregarded. 
Whenn produced simultaneously with the sign KAN-NIET 'CAN-NOT' it is 
countedd separately. 
NODD • a head nod counts always as one sign 
PUU - (palm(s)-up) counts as one sign 
OHOH - (expression of surprise, hand before mouth, widened eyes) counts as 
onee sign 

Thee mean length of utterances in words of the NL input and output (NL-MLU ) 
wass established as follows: 
•• Only analyzable NL utterances are included in the analysis 
•• Vocalizations in analyzable utterances are ignored 
•• Proper names consisting of two terms (e.g. Zwarte Piet, tante Gerda) are 

consideredd one word. 
•• If a word is repeated immediately after it first occurrence it is ignored. 
•• In enumerations only the first two items are counted, the following items 

aree ignored. 
•• Special cases: 

dmm - Discourse markers like oh, eh, nou 'now' etc., are counted as one 
word.. We decided to include these because we expect them to be used with 
andd by the hearing children, but not with or by the deaf children. 
brrr - words like brr (sound of car) boem (when an object falls) or pom 
(soundd of drum) are considered to be words in early mother-child 
interaction. . 

Too establish the MLU in signs and words of SC utterances that are considered to 
formm one unit (SC-MLU) the following rules were followed: 

AA solitary sign (i.e. without a simultaneously uttered word) within a SC 
utterancee is counted as one sign, a solitary word (without a simultaneously 
utteredd sign) also 

•• If a sign in a SC utterance is produced simultaneously with a word with the 
samesame semantic content, then the sign+word is counted as one sign/word. 
Thee utterance in example (4) has two signs/words: 

(4)) PAKKEN BOEK (take the book) 
pak pak 
TAKEE BOOK 
take e 

11 1 
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Iff  a sign is produced simultaneously with a word with different semantic 
contentcontent then the sign+word are counted as two signs/words: 

(5)) POINTbuiten FIETS (outside is a red bicycle) 
rood rood 

POINToutsidee BICYCLE 
red d 
11 1+1 

Thee utterance in example (5) has three signs/words. 
Wee wil l give another example in (6) 

(6)) POINTboek BOEK LEZEN KLAAR HUIS BOUWEN 
alsals boek lezen klaar dan gaan wij huis bouwen 
POINTbookk BOOK READ FINISH HOUSE BUILD 
whenn book read finish then go we house build 
1+11 1 1 1 1 1 1 1 1 
(Whenn we have finished reading the book, then we wil l build a house) 

Thee signed part in example (6) contains 6 signs, 5 with a simultaneously 
spokenn word with same semantic content, and 1 Point produced 
simultaneouslyy with a word with different semantic content. The spoken 
partt contains 9 words, 5 with a simultaneously uttered sign with same 
semanticc content, 1 with a sign with different semantic content and 3 
withoutt a sign. This comes to a total of 10 signs/words in this SC utterance. 
Forr Deictic Signs (Points) combined with one representational sign and/or 
wordd the following rules apply: 
a)) Point and word have the same referent; they count as one 1 
sign/word: : 

(7)) POINTpicture of train (that is a train) 
train n 

1 1 

(8)) POINTto train (that one) 
that t 

1 1 
b)) Point is combined with a sign and a word which have the same 

semanticc content; they count as one sign/word: 
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(9)) POINTpicture-of-train TRAIN (that is a train) 
train n 

00 1 

c)) Point is combined with an attributive or predicative sign/word (two 
signs/words): : 

(10)) POINTcar (that one is driving) 
drive e 
1+1 1 

(11)) POINTbicycle (that one is red) 
red d 
1+1 1 

d)) When the Point and the representational sign and word have different 
semanticc content, they are all counted as separate signs/words: 

(12)) POINTmother SEARCH (I am searching for the ball) 
ball l 

11 1+1 

Inn this case the SC utterance has three signs/words. 
Speciall  cases: 
brrr - When words like brr or boem occur simultaneously with a signed verb 
off  motion like 'DRIVE' or 'FALL' they are considered to be part of SLN 
andd are not considered words in SC utterances (but note the definitions for 
NL-MLU) . . 
NEGG -when a headshake is produced simultaneously with a spoken or 
mouthedd negation (e.g. niet 'not', geen 'no', nooit 'never' etc.) the headshake 
iss ignored as a sign. 
NODD - a head nod produced simultaneously with words of emphasis or 
affirmationn like wel 'did', al 'already' or ook 'also' is ignored as a sign. 

TableTable A9.1 INPUT DC+HC: MLUL10 for SLN utterances of the deaf mothers 
SLNN Mothers 1$ 1;6 2;0 2$ 3;0 
INPUTT ; J,,,,;;: :.,,;„,: „ -...  :: 
Deaf f 
children n 

Hearing g 
children n 

MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

1.4 4 
1.7 7 

--

1.3 3 
2.4 4 
1.8 8 

1.0 0 
1.1 1 

1.6 6 
2.9 9 
2.6 6 

1.3 3 
1.0 0 
1.0 0 

1.5 5 
2.9 9 
4.2 2 

--

2.5 5 
3.6 6 
1.6 6 

1.5 5 

-- fewer than 10 utterances 
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TableTable A9.2 INPUT DC: NL-MLU NL-MLU of the deaf mothers with the deaf children 
NLL INPUT Mother s 

Deaff  MCarla 
childre nn MLaura 

MMark k 

:m :m 

0 0 
0 0 

l; 66 2;0 

(10)** (1.1) 
(2-0)) (2.5) 

00 0 

2;66 3;0 

00 0 
00 0 
00 0 

TableTable  A9.3 INPUT DC+HC: MLUL10 for  NL utterances  of  the m 
NLL Mother s 
INPUT T 

ij o o 1;66 2;0 2 $$ 3;0 

Deaff MCarla 
childrenn MLaura 

MMark k 

Hearing g 
children n 

MJonas s 
MAlex x 
MSander r 

0 0 
0 0 

2.1 1 
2.2 2 
2.8 8 

3.1 1 
2.6 6 
1.9 9 

2.4 4 1.9 9 

0 0 
0 0 
0 0 

2.4 4 
1.3 3 
19 9 

== fewer than 10 utterances 

TableTable 9.4 INPUT DC+HC: MLU forSC utterances of the mothers 
SCC INPUT Mothers 1;0 0 1;6 6 2;0 0 2;6 6 3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

1.9 9 
1.8 8 

3.2 2 
2.2 2 
2.7 7 

1.6 6 
2.4 4 
2.2 2 

3.3 3 
1.9 9 
2.5 5 

1.9 9 
2.6 6 
2.3 3 

3.4 4 
2.2 2 
2.7 7 

2.6 6 
3.4 4 
3.1 1 

4.3 3 
2.6 6 
3.8 8 

2.5 5 
2.5 5 
3.0 0 

3.0 0 
2.7 7 
3.7 7 

TableTable A9.5 INPUT DC+HC: MLUL10 for SC utterances of the mothers 
SCC INPUT Mothers i;0 0 1ï6 6 2;0 0 2;6 6 W W 

Deaff MCarla 
childrenn MLaura 3.2 

MMarkk 2.6 

Hearingg MJonas 3.5 
childrenn MAlex 4.0 

MSanderr 4.3 

3.3 3 
4.3 3 
2.7 7 

6.3 3 
3.9 9 
4.7 7 

3.8 8 
4.7 7 
4.3 3 

8.3 3 
4.5 5 
5.6 6 

5.8 8 
7.5 5 
6.5 5 

10.6 6 
6.1 1 
9.0 0 

2.5 5 
5.6 6 
5.6 6 

5.8 8 
6.4 4 
6.9 9 

-- no information available 

TableTable A9.6 INPUT DC+HC: MLU-s  for the signed part and MLU-w  for the 
spokenspoken part in SC utterances of the deaf mothers 
INPUT T Mothers s 1;00 1-6 2;0 0 2;6 6 3-0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

MLU-s s 
MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

--
1.7 7 
1.6 6 

1.5 5 
1.4 4 
1.5 5 

1.4 4 
2.1 1 
1.8 8 

1.8 8 
1.5 5 
1.6 6 

1.6 6 
2.3 3 
2.1 1 

2.1 1 
1.6 6 
1.9 9 

2.3 3 
3.3 3 
3.0 0 

3.1 1 
1.9 9 
2.8 8 

2.2 2 
2.9 9 
2.6 6 

2.1 1 
2.0 0 
2.4 4 
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2-66 3jo 

Deaf f 
childre n n 

Hearing g 
childre n n 

MLU-W W 
MCarla a 
MLaura a 
MMark k 

MJonas s 
MAlex x 
MSander r 

--
1.4 4 
1.4 4 

3.1 1 
2.0 0 
2.3 3 

1.3 3 
1.5 5 
1.6 6 

3.1 1 
1.6 6 
1.9 9 

1.5 5 
1.6 6 
1.5 5 

2.8 8 
1.7 7 
2.2 2 

1.7 7 
1.8 8 
1.6 6 

3.6 6 
2.0 0 
3.2 2 

1.7 7 
1.9 9 
1.9 9 

2.3 3 
2.0 0 
2.8 8 

TableTable A9.7 OUTPUT DC+HC: MLU L10of SLN utterances of the children 

OUTPUTT ehldran WW i;6 2;Q Q 236 6 3jtT T 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

--
0 0 
0 0 

0 0 
0 0 
0 0 

1.5 5 
0 0 

1.1 1 

1.0 0 
0 0 

1.0 0 

1.7 7 
1.5 5 
2.4 4 

0 0 
0 0 

1.2 2 

3.1 1 
3.5 5 
3.9 9 

0 0 
0 0 

1.5 5 

3.4 4 
3.7 7 
3.7 7 

0 0 
0 0 

1.5 5 

TableTable A9.8 MLU L10 ofNL utterances of the children 

ijo-- 1;6 6 2:0 0 2$ $ 3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 
Laura a 
Mark k 

Jonas s 
Alex x 
Sander r 

--
0 0 
0 0 

0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

1.4 4 
1.2 2 
0 0 

0 0 
0 0 
0 0 

2.9 9 
2.9 9 
1.2 2 

0 0 
0 0 
0 0 

3.1 1 
2.2 2 
0 0 

0 0 
0 0 
0 0 

2.6 6 
2.2 2 
1.8 8 

TableTable A9.9 MLU of SC utterances of the children 
1:0 0 1;6 6 2;0 0 2:6 6 3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 
Laura a 
Mark k 
Jonas s 
Alex x 
Sander r 

--
0 0 
0 0 
0 0 

(1.0) ) 
0 0 

1.4 4 
(2.0) ) 

0 0 
1.2 2 
0 0 

(1.3) ) 

1.2 2 
0 0 

(1.0) ) 
2.1 1 
1.5 5 
1.6 6 

(1.4) ) 
(2.5) ) 
(2.7) ) 
3.4 4 

(3-1) ) 
2.7 7 

2.0 0 
(2.7) ) 

0 0 
4.2 2 
3.0 0 
2.7 7 

UseUse of brackets indicates that fewer than 10 utterances were produced 

TableTable A9.10 MLUL10 ofSC utterances of the children 

150 0 1;6 6 2;0 0 2$ 2$ 3;0 0 

Deaf f 
childre n n 

Hearing g 
childre n n 

Carta a 
Laura a 
Mark k 

Jona s s 
Alex x 
Sander r 

. . 
0 0 
0 0 

0 0 
0 0 
0 0 

1.4 4 
0 0 
0 0 

1.5 5 
0 0 
0 0 

1.2 2 
0 0 
0 0 

3.0 0 
1.9 9 
3.1 1 

0 0 
0 0 
0 0 

5.4 4 
0 0 

4.8 8 

2.8 8 
0 0 
0 0 

7.5 5 
4.5 5 
4.5 5 
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TableTable 9.11 MLU-s  for the signed part and MLU-w  for the spoken 
partpart in SC utterances of the children 

1:0 0 1;6 6 2;0 0 2;6 6 3:0 0 

Deaf f 
children n 

Hearing g 
children n 

Carta a 

Laura a 

Mark k 

Jonas s 

Alex x 

Sander r 

MLU-s MLU-s 
MLU-w w 
MLU-s s 
MLU-w w 

MLU-s s 
MLU<w w 

MLU-s MLU-s 
MLU-w w 
MLU-s MLU-s 
MLU-w w 
MLU-s s 
MLU-w w 

--
--
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 

(1.0) ) 
(1.0) ) 

0 0 
0 0 

(1.1) ) 
(1.0) ) 
(1.0) ) 
(1.1) ) 

0 0 
0 0 

1.0 0 
1.1 1 
0 0 
0 0 

(1.2) ) 
(1.0) ) 

1.0 0 
1.0 0 
0 0 
0 0 

(1.0) ) 
(1.0) ) 

1.1 1 
1.8 8 
1.0 0 
1.2 2 
1.2 2 
1.3 3 

(1.2) ) 
(1.0) ) 
(2.3) ) 
(1.1) ) 
(2.7) ) 
(1.0) ) 

1.8 8 
2.7 7 

(1.0) ) 
(2.7) ) 
1.6 6 
2.0 0 

1.8 8 
1.1 1 

(2.5) ) 
(1.5) ) 

0 0 
0 0 

1.8 8 
3.9 9 
1.3 3 
2.2 2 
1.6 6 
2.3 3 

** Use of brackets indicates that fewer than 10 utterances were produced 

TableTable A9.12 INPUT DC: Number and (%)s of SLN and NL utterances with a 
verbverb of Mother of Carta 
INPUT T IjjQ Q 1;6 6 2;0 0 2;6 6 3;0 0 

SLN N 
tot.. utterances 
Uttt + verb 

NL L 
tot.. utterances 
uttt + verb 

12 2 
1(8) ) 

1 1 
0 0 

17 7 
44 (24)é 

1 1 
0 0 

13 3 
2(15) ) 

0 0 
0 0 

18 8 
7(39) ) 

0 0 
0 0 

a a percentagespercentages from total ofanalyzable utterances in that language mode 

TableTable A9.13 INPUT DC: Number and (%) of SLN and NL utterances with a verb 
ofof Mother of Laura 
INPUT T 

SLN N 
tot.. utterances 
Uttt + verb 
NL L 
tot.. utterances 
uttt + verb 

1;0 0 

14 4 
1(7) ) 

0 0 
0 0 

1;6 6 

24 4 
7(24) ) 

2 2 
1(50) ) 

2:0 0 

35 5 
188 (51) 

2 2 
2(100) ) 

2;6 6 

19 9 
2(11) ) 

0 0 
0 0 

3;0 0 

49 9 
23(47) ) 

0 0 
0 0 

TableTable A9.14 INPUT DC: Number and (%) of SLN and NL utterances with a verb 
ofof Mother of Mark 
INPUT T 

SLN N 
tot.. utterances 
Uttt + verb 
NL L 
tot.. utterances 
uttt + verb 

1S S 

17 7 
3(18) ) 

0 0 

1;6 6 

32 2 
17(53) ) 

0 0 

2;0 0 

40 0 
133 (33) 

0 0 

2;6 6 

63 3 
200 (32) 

0 0 

3;0» » 

15 5 
4(27) ) 

0 0 

** uncorrected for time 
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TableTable  A9.15 INPUT HC: Number  and (%) of  SLN and NL utterances  with  a verb 
ofof  Mother  of  Jonas 
INPUT T m m W W 2;0 0 2;6 6 3;0 0 

SLN N 
tot.. utterances 
Uttt  + verb 
NL L 
tot .. utterance s 
uttt  + verb 

0 0 
0 0 

26 6 
14(54) ) 

5 5 
2(40) ) 

27 7 
10(37) ) 

5 5 
1(20) ) 

8 8 
4(50) ) 

7(78) ) 

5 5 
1(20) ) 

10 0 
7(70) ) 

11 1 
44 06) 

TableTable  A9.16 INPUT HC: Number  and (%) of  SLN and NL utterances  with  a verb 
ofof  Mother  of  Alex 

mm mm w w W W 2:6 6 2;6 6 W W 
SLN N 
tot .. utterance s 
Uttt  + verb 
NL L 
tot .. utterance s 
uttt  + verb 

1 1 
0 0 

53 3 
40(75) ) 

7 7 
5(83) ) 

51 1 
16(31) ) 

4 4 
1(25) ) 

15 5 
10(67) ) 

8 8 
3(38) ) 

13 3 
5(38) ) 

2 2 
0 0 

12 2 
3(25) ) 

TableTable  A9.17 INPUT DC: Number  and (%)( of  SLN and NL utterances  with  a verb 
ofof  Mother  of  Sander 
\NPW \NPW m m 1;6 6 2 # # 2;6 6 3-0 0 

SLN N 
tot.. utterances 
Uttt  + verb 
NL L 
tot .. utterance s 
uttt  + verb 

0 0 
0 0 

21 1 
111 (52) 

1 1 
0 0 

15 5 
6(40) ) 

4 4 
2(50) ) 

7 7 
2(29) ) 

1 1 
0 0 

3 3 
2(67) ) 

5 5 
1(20) ) 

14 4 
9(64) ) 

TableTable  A9.18 INPUT DC: SC utterances  with  and without  verbs  of  Mother  of  Carta 
ï;ÖÖ ï;6 2;0 2 $ 3;0 

-Vslnn -Vnl 

+Vslnn -Vnl 
-Vslnn +Vnl 
+Vslnn +Vnl 

subtotal subtotal 

tot.S CC utt . 

744 (93) 800 (84) 75(72) ) 

80 0 95 5 104 4 

922 (65) 

0 0 
22 (2) 
44 (5) 
66 (7) 

11 (D 
44 (4) 
10(11) ) 
1515 (16) 

55 (5) 
44 (4) 

200 (19) 
2929 (28) 

100 (7) 
100 (7) 
299 (21) 
4949 (35) 

141 1 

TableTable  A9.19 INPUT DC: SC utterances  with  and without  verbs  of  Mother  of  Laura 
""" ""  1;0 " i j i 2$ 2;6 3ïÖ~ 

-Vslnn -Vnl 

+Vslnn -Vnl 
-Vslnn +Vnl 
+Vslnn +Vnl 

subtotal subtotal 

20(47) ) 

33 (7) 
11 (2) 

19(44) ) 
23(53) 23(53) 

27(60) ) 

33 (7) 
33 (7) 

12(27) ) 
18(40) 18(40) 

299 (52) 

44 (7) 
11 (2) 

22(39) ) 
27(48) 27(48) 

644 (73) 41 (37) 

9(10) ) 
11 (1) 

14(16) ) 
24(27) 24(27) 

233 (21) 
22 (2) 

455 (41) 
7070 (63) 

tot.S CC utt . 43 3 45 5 56 6 88 8 111 1 
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TableTable A9.20 INPUT DC: SC utterances with and without verbs of Mother of Mark 
1;00 1,-6 2;0 2;6 3;0 

-VsInn -Vnl 11 (52) 31(62) 58(61) 39(67) 24(50) 

+Vsln-Vn ll  3(14) 4 (8) 8 (8) 7(12) 9 (19) 
-Vsln+Vn ll  0 6(12) 0 0 2 (4) 
+Vsln+Vn ll  7(33) 9(18) 29(31) 12(21) 13(27) 

subtotalsubtotal  10(48) 19(38) 37(39) 19(33) 24(50) 

tot.SCC utt . 21 50 95 58 48 

TableTable A9.21 INPUT HC: SC utterances with and without verbs of Mother of Jonas 
1;00 1;6 2;0 2;6 3;0 

-VsInn -Vnl 5(42) 39(44) 52(46) 42(30) 31 (43) 

+VsIn-Vn ll  0 1 (1) 3 (3) 5 (4) 5 (7) 
-Vsln+Vn ll  7(58) 27(30) 15(13) 23(16) 10(14) 
+Vsln+Vn ll  0 22(25) 44(39) 72(51) 26(36) 

subtotalsubtotal  7(58) 50(56) 62(54) 100(70) 41(56) 

tot.SCtot.SC  utt . 12 89 114 142 72 

TableTable A 9.22 INPUT HC: SC utterances with and without verbs of Mother of Alex 
1;00 1;6 2;0 2# 3;0 

-VsInn -Vnl 40 (51) 57 (64) 69 (63) 86 (63) 91 (70) 

+Vsln-Vn ll  0 4 (4) 1 (1) 8 (6) 7 (5) 
-Vsln+Vn ll  20(26) 4 (4) 8 (7) 5 (4) 5 (4) 
+Vslnn +Vnl 18 (23) 24 (27) 31 (28) 38 (28) 28 (21) 

subtotalsubtotal  38(49) 32(36) 41(37) 51(37) 40(30) 

tot.SCC utt . 78 89 109 137 131 

TableTable A9.23 INPUT HC: SC utterances with and without verbs of Mother of Sander 
1;QQ 1;6 2;0 2;6 3;0 

-VsInn -Vnl 

+Vslnn -Vnl 
-VsInn +Vnl 
+Vslnn +Vnl 

subtotal subtotal 

tot.SCC utt . 

22(47) ) 

22 (4) 
133 (28) 
10(21) ) 
25^53 ; ; 

47 7 

599 (58) 

22 (2) 
37(36) ) 

55 (5) 
44(42) 44(42) 

103 3 

711 (63) 

11 (-) 
277 (24) 
14(13) ) 
4242 f37J 

113 3 

48(37) ) 

33 (2) 
322 (24) 
48(37) ) 
9393 (63; 

131 1 

433 (46) 

33 (3) 
133 (14) 
35(37) ) 
51(54) 51(54) 

94 4 

http://tot.SC
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TableTable  A9.24 INPUT DC: Number  and (%) of  SC utterances  without  a verb: 
MotherMother  of  Carta 

SCu«:-verbb 1;0 1:6 W 2;6 3<0 

Total-verbb - 74 80 75 92 
*nll  - 3(4) 7(9) 14(19) 15(16) 
*stnn - 0 3(4) 2(3) 0 

n MM const . - 71(96) 73(91) 61(81) 77(84) 
sln= 11 const . 39(53) 37(46) 44(59) 47(51) 

*nl*nl  means:  ungrammatical  Dutch,  categories  2, 3 and 4: 
2== copula  is  omitted 
3== auxiliary  is  omitted 
4-4- other  verb  omitted 
*sln*sln  means  ungrammatical  SLN, categories  3 and 4 

TableTable  A9.25 INPUT DC: Number  and (5) of  SC utterances  without  a verb: 
MotherMother  of  Laura 
SCutt:-verbb 1:0 1;6 2$ 2;6 3;0 

Totall  -verb 
*nl l 
'si n n 

20 0 
0 0 
0 0 

27 7 
2(7) ) 
1(4) ) 

29 9 
3(10) ) 
1(3) ) 

64 4 
16(25) ) 

0 0 

41 1 
6(15) ) 

0 0 

nl=11 const . 20 25(93) 26(90) 48(75) 35(85) 
sln= 11 const . 17(85) 7(26) 12(41) 16(15) 16(39) 

TableTable  A9.26 INPUT DC: Number  and (%) ofSC utterances  without  a verb: 
MotherMother  of  Mark 
SCult:-verbb 1;G 1;6 2;0 2;6 3j0' 

Totall  -verb 
*nl l 
"si n n 

nl=11 const . 
sln= 11 const . 

11 1 
1(9) ) 

0 0 

100 (91) 
5(56) ) 

31 1 
2(6) ) 
1(3) ) 

29(94) ) 
166 (52) 

58 8 
5(9) ) 
2(3) ) 

533 (91) 
27(47) ) 

39 9 
2(5) ) 

0 0 

37(95) ) 
19(49) ) 

23 3 
4(17) ) 

0 0 

199 (83) 
122 (52) 

''  uncorrected  for  time 

TableTable  A9.27 INPUT HC: Number  and (%) of  SC utterances  without  a verb: 
MotherMother  of  Jonas 
SCuM:-verbb W 1;6 2;0 2;6 3;0 

Totall  -verb 
*nl l 
*sln n 

nl=11 const . 
sln= 11 const . 

5 5 
1(40) ) 

0 0 

4(80) ) 
4(80) ) 

39 9 
7(18) ) 

0 0 

322 (82) 
29(74) ) 

52 2 
8(15) ) 

0 0 

44(85) ) 
31(60) ) 

42 2 
100 (24) 

11 (2) 

322 (76) 
24(57) ) 

31 1 
4(13) ) 
22 (7) 

27(87) ) 
22(71) ) 
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TableTable A9.28 INPUT HC: Number and (%) of SC utterances without a verb: 
MotherMother of Alex 
SCC utt:-verb IjO' 1;6 2;0 2;6 3;0 

Totall  -verb 
*nl l 
"si n n 

40 0 
5(13) ) 

0 0 

60 0 
6(10) ) 

0 0 

69 9 
155 (22) 
1(10) ) 

86 6 
29(34) ) 

1(1) ) 

91 1 
122 (13) 

0 0 

nl=11 const . 35(88) 54(90) 54(78) 57(66) 79(87) 
sln=11 const . 34 (85) 51 (85) 49 (71) 56 (65) 59 (65) 

TableTable A9.29 INPUT HC: Number and (%) ofSC utterances without a verb: 
MotherMother of Sander 
SCufl:-vérbb 1;Ö 1;6 2;G 2;6 3;Q 

Total l 
*nl l 
*sln n 

-verb b 22 2 
8(36) ) 

0 0 

60 0 
9(15) ) 

0 0 

71 1 
7(10) ) 

0 0 

48 8 
100 (21) 

1(2) ) 

43 3 
5(12) ) 
1(2) ) 

nl=11 const . 14 (64) 51 (85) 64 (90) 37 (77) 38 (88) 
sln=11 const . 18 (82) 50 (83) 49 (69) 36 (75) 32 (74) 

TableTable A9.30 OUTPUT DC: Number and percentages of SLN and NL utterances 
withwith a verb of Carta 

1## 1;6 2;0 2;6 3;0 

"SLN N 
tot.utterances s 
utt.. + verb 
NL L 
tot.utterances s 
utt.. +  verb -
aa percentages from total ofanalyzable utterances in that language mode 

TableTable A9.31 OUTPUT DC: Number and percentages of SLN and NL utterances 
withwith a verb of Laura 

8 8 
0 0 

1 1 
0 0 

41 1 

2(5)a a 

4 4 
0 0 

42 2 
3(7) ) 

2 2 
0 0 

55 5 
122 (22) 

1 1 
0 0 

SLN N 
tot.utterance s s 
utt .. + verb 
NL L 
tot.utterance s s 
utt .. + verb 

l l 

0 0 

0 0 

1;6 6 

3 3 
2(66) ) 

0 0 

2:0 0 

8 8 
4(50) ) 

0 0 

2;6 6 

51 1 
10(20) ) 

0 0 

3;0 0 

48 8 
255 (52) 

0 0 

percentagespercentages from total of analyzable utterances in that language mode 
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TableTable A9.32 OUTPUT DC: Number Number and percentages of SLN andNL utterances 
withwith a verb of Mark 

SLN N 
tot.utterance s s 
utt .. + verb 
NL L 
tot.utterance s s 
utt .. + verb 

i$ i$ 

0 0 

0 0 

1:6 6 

12 2 
2(17) ) 

1 1 

2:0 0 

21 1 
3(14) ) 

0 0 

2;6 6 

S3 3 
14(26) ) 

0 0 

3*3 3 

39 9 
13(33) ) 

0 0 

11 percentages from total ofanalyzable utterances in that language mode 

TableTable A9.33 OUTPUT HC: Number Number and percentages of SLN and NL utterances 
withwith a verb of Jonas 

SLN N 
tot.utterance s s 
utt .. + verb 
NL L 
tot.utterance s s 
utt .. + verb 

m m 

0 0 

5 5 
0 0 

1:6 6 

11 1 
2(18) ) 

34 4 
0 0 

2-0 0 

5 5 
3(60) ) 

44 4 
12(27) ) 

2;6 6 

6 6 
6(100) ) 

18 8 
14(78) ) 

3;0 0 

1 1 
0 0 

21 1 
99 (43) 

aa percentages from total ofanalyzable utterances in that language mode 

TableTable A9.34 OUTPUT HC: Number Number and percentages of SLN and NL utterances 
withwith a verb of Alex 

SLN N 
tot.utterance s s 
utt .. + verb 
NL L 
tot.utterance s s 
utt .. + verb 

........ .^ :.. 

5 5 
0 0 

0* * 

1;6 6 

3 3 
0 0 

14 4 
2(14) ) 

2;0 0 

0 0 

52 2 
9(17) ) 

'' 2;6; " 

1 1 
11 (100) 

39 9 
10(26) ) 

3;0 0 

0 0 

23 3 
10(44) ) 

33 percentages from total ofanalyzable utterances in that language mode 
** One verb of Alex at age 1,0 was coded as a 'minor form', like stroking a cat and 
sayingsaying aai 'stroke' as accompaniment of the action. It is disregarded in the analysis. 

TableTable A9.35 OUTPUT HC: Number Number and percentages of SLN and NL utterances 
withwith a verb of Sander 

SLN N 
tot.utterance s s 
utt .. + verb 
NL L 
tot.utterance s s 
utt .. + verb 

. . 

0 0 

7 7 
0 0 

1:6 6 

0 0 

8 8 
0 0 

m m 

13 3 
2(15) ) 

10 0 
1(10) ) 

2;6 6 

10 0 
5(50) ) 

5 5 
1(20) ) 

3;0 0 

10 0 
3(30) ) 

11 1 
3(27) ) 

aa percentages from total ofanalyzable utterances in that language mode 



0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 

1 1 
0 0 
0 0 

1(20) 1(20) 

1 1 
0 0 
0 0 

11 (5) 
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TableTable A9.36 OUTUTDC: SC utterances with and without a verb: Carta 
1;00 1?6 2-5 2£ 3ÏÖ 

-VsInn -Vnl - ÏÖ Ï3 4(80) 20(95) 

+Vslnn -Vnl 
-VsInn +Vnl 
+Vslnn +Vnl 

subtotal subtotal 

1ot.SCC utt. : 10 13 5 21 

TableTable A9.37 OUTPUT DC: SC utterances with and without a verb: Laura 
-- 1;0 i'j6: 2$ 2ï6 3;Q 

-Vslnn -Vnl Ö̂  Ï 1 (100) 2~(5Öj 3~(5Öj 

+Vslnn -Vnl 0 0 
-Vslnn +Vnl 0 0 
+Vslnn +Vnl 0 0 

subtotalsubtotal 0 0 

tot.SCC utt. () 1 1 4 6 

TableTable A9.38 OUTPUT DC: SC utterances with and without a verb: Mark 

WW i-fi  2;0 'W 3;0 

-Vslnn -Vnl (5 5 1 (100) 3(100) {) 

+Vsln-Vnll 0 0 0 0 0 
-Vsln+Vnll 0 0 0 0 0 
+Vsln+Vnll 0 0 0 0 0 

subtotalsubtotal 0 0 0 0 0 

tot.SCC utt. () 0̂  1 3̂  Q 

TableTable A9.39 OUTPUT HC: SC utterances with and without a verb: Jonas 
1;00 1;6 2;0 2;6 3;0 

0 0 
0 0 
0 0 
0 0 

1 1 
1 1 
0 0 

2(50) 2(50) 

2 2 
0 0 
1 1 

3(50) 3(50) 

-Vslnn -Vnl 

+Vslnn -Vnl 
-Vslnn +Vnl 
+Vslnn +Vnl 

subtotal subtotal 

tot.SCC utt. 

0 0 

0 0 
0 0 
0 0 
0 0 

0 0 

255 (89) 

0 0 
0 0 
3 3 

3(11) 3(11) 

28 8 

13(59) ) 

1 1 
4 4 
4 4 

9(41) 9(41) 

22 2 

10(31) ) 

1 1 
8 8 
14 4 

23(72) 23(72) 

32 2 

155 (35) 

0 0 
18 8 
10 0 

2828 (65) 

43 3 

http://1ot.SC
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TableTable A9.40 OUTPUT HC: SC utterances vwff? and without a verb: Alex 
1;00 I36 2;0 2$ 3;0 

-Vsinn -Vnl Ö Ö 9(82) 3 (33) 14 (52) 

+VsJnn -Vnl 0 
-Vsinn +Vnl 0 
+Vslnn +Vnl 0 

subtotalsubtotal  0 

totSCutt.. 0 0 11 9 27 

TableTable A9.41 OUTPUT HC:SC utterances w/fih and without a verb: Sander 
1;QQ 1j6 2;0 2̂ 6 3;fl 

0 0 
0 0 
0 0 
0 0 

0 0 
2 2 
0 0 

2(18) 2(18) 

0 0 
6 6 
0 0 

6(66) 6(66) 

0 0 
12 2 
1 1 

13(48) 13(48) 

-Vsinn -Vnl 

+Vslnn -Vnl 
-Vsinn +Vnl 
+Vslnn +Vnl 

subtotal subtotal 

tol.SCC utt. 

0 0 

0 0 
0 0 
0 0 
0 0 

0 0 

TableTable  A9.42 OUTPUT DC 

Total-Verb b 
*nl l 
*sln n 

nll - 1 const, 
sinn  1 const. 

0 0 

0 0 
0 0 
0 0 
0 0 

0 0 

399 (80) 41 (73) 

00 0 
66 9 
44 6 

1010 (20) 15 (27) 

499 56 

20(48) ) 

4 4 
7 7 
11 1 

2222 (52) 

42 2 

';;  Number  and (%) of  SC utterances  witt 

t$ t$ 

4 4 
0 0 
0 0 

4(100) ) 
4(100) ) 

3;0 0 

20 0 
0 0 
0 0 

17(85) ) 
4(20) ) 

"nl"nl means: ungrammatical Dutch, categories 2, 3 and 4: 
2=2= copula is omitted 
3=3= auxiliary is omitted 
4=4= other verb omitted 
"sin"sin means ungrammatical SLN, categories 3 and 4 

TableTable A9.43 OUTPUT DC: Number and (%) of SC utterances without a verb: Laura 
2p2p 2 $ 3,-D 

Total-Verbb 1 2 3 
ll 0 0 0 

*slnn 0 0 0 

nll - 1 const. 1 2 1 
sinn - 1 const. 1 1 1 
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TableTable A9.44 OUTPUT DC: Number and (%) of SC utterances without a verb: Mark 
2;00 2 _ 3;0 

Totall -Verb 1 3 
*nll 0 0 
*slnn 0 0 

25 5 
0 0 
0 0 

13 3 
2(15) ) 
11 (8) 

10 0 
1(10) ) 

0 0 

15 5 
7(47) ) 
4(27) ) 

nt=1cons1.. 1 3 
sln=11 const 1 0 

TableTable A9.45 OUTPUT HC: Number and (%) ofSC utterances without a verb: Jonas 
_ __ 1j6 2;0 2-6 3;0 
Totall -Verb 
"nl l 
*sln n 

nl=11 const. 25 11(85) 9(90) 8(53) 
sln=11 const. 24^ 12(92) 9(90) 8(53) 

TableTable A9.46 OUTPUT HC: Number and (%) of SC utterances without a verb: Alex 
1;66 2;0 2$ 3-Q 

Total-Verbb 0 9 3 14 
*nll 0 2 0 
*slnn 0 0 0 

nl=11 const. 9 1 14 
sln=11 const. 9 3 14 

TableTable A9.47 OUTPUT HC: Number and (%) of SC utterances without a verb: Sander 
i;66 2;Q 2;6 3^) 

Total-Verbb 0 39 41 20 
*nll 4(10) 9(22) 4(20) 
'sinn 0 0 0 

nl=11 const. 35 (90) 30 (73) 16 (80) 
sln=11 const. 27 (69) 34 (83) 18 (80) 
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SIGNEDD VERBS IN THE INPUT 

TRANSITIV EE VERBS, English 
equivalent,, used by mother: 

AAIENN (to caress) MJ, MA, MS 
ACHTERVOLGENN (to pursue) ML 
AFDRUK-MAKENN (to make a print) 
MC C 
AFDROGENN (to dry dishes) ML 
AFSCHEURENN (to tear) MA 
AFWASSENN (to do the dishes) ML 
BAKKENN (to bake) MS 
BEWEGENN (to move) ML 
BLAZENN (to blow) MA 
BOTSENN (to collide) MJ, 
BOUWENN (to build) MC, ML, MJ 
BIJTENN (to bite) ML,MA 
BRENGENN (to bring) MJ 
DENKENN (to think) MJ, MA, MS 
DICHTDOENdeurr (to close door)) ML 
DOENN (to do) MM,MJ, MA,MS 
DRAAIENN (to turn) ML,MM, MJ,MA, 
MS S 
DRAGENN (to carry) MLJMA, MS 
DREIGENN (to threaten) ML 
DRINKENN (to drink) MC 
DUWENN (to push) MA,MS 
ETENN (to eat) MC,ML, MJ,MA, MS 
FILMENN (to film) ML 
GAANN (to go) ML,MM, MJ, MA, MS 
GEBARENN (to sign) MC,MA 
GEVENN (to give) ML,MA, MS 
GOOIENN (to throw) MJ, MA, MS 
HALENN (to fetch) MC, MM,MJ, MA, 
MS S 
HELPENN (to help) MC,ML, MHMS 
HORENN (to hear) MA 
JAGENN (to hunt) ML 
JONGLERENN (to juggle) MM 
KAN-NIETT (cannot) ML.MM, MJ,MS 
KNIPPENN (to punch [ticket]) MS 
KIJKENN (to look at) MC, ML, MM, MA, 
MS S 
KOKENN (to cook) MS 
KOMENN (to come) MM, MJ, MA 
KOPENN (to buy) MS 
KNUFFELENN (to hug) MS 
KRUGENN (to get) MA, MS 
KUNNENN (to be able to) MC, ML, MM, 
MJ.MS S 
KUSSENN (to kiss) MM 

LATENN (no Engl, equivalent) MC, ML, 
MJ,MS S 
LEZEN(too read) MM, MJ, MA, 
MAATENN (to mow) MC 
MAKENN (to make) MC, ML, MM, MJ, 
MA,, MS 
MEENEMENN (to take) MJ, MS 
MORSENN (to spill) MJ 
NEMENN (to take) MS 
OMHAKKENN (to chop down) MS 
OMKERENN (to upturn) MM, MS 
OPENENN (to open) ML, MM 
OPRUIMENN (to clean up) ML, MM, MJ, 
MS S 
OPSTAANN (to rise) MS 
PAINTT (to paint) MC 
PAKKENN (to fetch) MC, ML, MM, MJ, 
MA,, MS 
PASSENN (to fit in) MA 
PIKKENN (to peck) MA 
PLAKKENN (to glue) MJ 
PLATSTRIJKENN (to flatten) MM 
PLUKKENN (to pick flowers) MJ 
POETSENN (to clean) MA, MS 
PRKKEN(tosting)ML L 
ROKENN (to smoke) MS 
ROLLENN (to roll) MA 
ROND-GAANN (to go round) MC 
RUILENN (to exchange) ML 
RIJDENN (to drive) ML, MM, MJ, MA 
RIJGENN (to string [beads]) ML 
RUIKEN(tosmell)MA A 
SCHOPPENN (to kick) MA 
SCHMINKENN (to make-up) ML 
SCHREEUWENN (to shout) MA 
SCHRIJVENN (to write) MC, MM 
SCHROEVENN (to screw) MM 
SLAANN (to strike) MJ, MA 
SPARENN (to save money) MS 
STRIJKENN (to iron) MC 
STAPELENN (to stack) ML 
STOTENN (to push) MM 
STURENN (to steer) MC, MS 
TEKENENN (to draw) MC, MM, MJ 
TELEFONERENN (to telephone) MA 
TREKKENN (to pull) ML, MM, MA 
TILLENN (to lift ) ML, MS 
TIMMERENN (to hammer) MA 
TOVERENN (to conjure) MS 
UITDOENN (to take off) ML 
UITSTAPPENN (to descend) MJ 
VANGENN (to catch) MJ 
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VASTHOUDENN (to hold) MJ 
VERGETENN (to forget) MC,ML 
VERANDERENN (to change) MA 
VERSCHUIVENN (to move over) ML 
VERTELLENN (to tell) ML, MS 
VINDENN (to find) ML,MM, MA 
VISSENN (to fish) MM 
WASSENN (to wash) ML 
WETENN (to know) MC 
WILLENN (to want) MC,MS 
ZAGENN (to saw) MJ, MS 
ZEGGENN (to say) MC, MJ 
ZETTENN (to put [on, in, etc) MC,ML 
MM,MJ,, MA,MS 
ZIENN (to see) ML,MM, MS 
ZINGENN (to sing) MC 
ZOEKENN (to search) MC,ML, MM,MJ3 

MA A 

INPUT::  INTRANSITT V VERBS, 
Englishh equivalent used by mother: 

BLIJVENN (to stay) MC,MM, MJ,MA„ 
MS S 
DANSENN (to dance) MS 
FIETSENN (to bicycle)ML,MM 
GEBEURENN (to happen) MJ 
GILLENN (to shout/scream) MJ 
GLIMMENN (to glitter) ML 
HOEFT-NIETT (no need) ML 
HUILEN(too cry) MC,ML, MM,MJ, MA 
KLIMMEN(t oo climb) ML 
KNAGENN (to gnaw) MJ 
KRUIPENN (to crawl) ML 
LACHENN (to laugh) MA 
LIGGENN (to lie [down]) MM,MJ, MA 
LOPENN (to walk) MC,ML, MJ, MA, MS 
MOETENN (must) MC,ML, MA,MS 
NAAST-ZIJNN (to be next to someone) 
MC C 
PRATENN (to talk) MC,ML, MJ, MS 
PROBERENN (to try) MM, MA, MS 
RENNENN (to run) ML 
ROERENN (to stir) MC 
SCHOMMELENN (to swing) MC 
SCHRIKKENN (to be frightened) MJ 
SLAPENN (to sleep) ML, MM, MJ, MA, 
MS S 
SPELENN (to play) MC, ML, MM, MJ, 
MA,, MS 
SPRINGENN (to jump) MJ 
SPUGENN (to spit) MA 

STAANN (to stand) ML, MM, MJ, MA 
STAPPEN-OVERR (to step over) ML 
STINKENN (to stink) MA 
STRUIKELENN (to stumble) ML 
TERUGGAANN (to return) ML, MM 
VALLENN (to fall) MC, ML, MM, MJ, 
MA,, MS 
VERDWIJNENN (to disappear) ML 
VLIEGEN-Ycc (to fly (plane) MC 
WAAIENN vangras (to wave [grass]) ML 
WADENN (to wade through) ML 
WACHTENN (to wait) MC, ML, MM, 
MJ,MA A 
WANDELENN (to walk) MJ 
WERKENN (to work) MJ, MS 
WONENN (to live) MJ 
ZITTENN (to sit) MC, ML, MM, MJ, MA 
ZWAAIENN (to wave) MM 
ZWEMMENN (to swim) ML, MM, MJ, 
MA,, MS 

SPOKENN VERBS IN THE INPUT 

AUXILIAR YY VERBS, English 
equivalent,, used by mother: 

hebbenn (aux) (to have) MC, ML, MJ, 
MA,, MS 
kunnenn (aux) (can) ML, MJ, MA, MS 
mogenn (aux) (to be allowed to) MC, MJ, 
MA A 
willenn (aux) (to want) MC, MJ 
wordenn (to become) MJ 
zijnn (to be) MC, ML, MJ, MA, MS 
zullenn (aux) (shall/will) MJ, MS 

INPUT::  TRANSITIV E VERBS + 
obligatoryy objects, English 
equivalent,, used by mother: 

bakkenn (to bake) MS 
brengenn (to bring) MJ 
halenn (to get) MJ, MA 
hebbenn (to have, own) MC,ML, MJ,MA, 
MS S 
gevenn (to give) ML, MJ, MA,MS 
gooien(too throw) MJ, MA, MS 
jagenn (to hunt) ML 
kopenn (to buy) MS 
krijgenn (to get) MA,MS 
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losmakenn (to loosen) MM 
makenn (to make) MC,MM, MJ, MA, MS 
meenemenn (to bring) MM,MJ, MS 
neerleggenn (to put down) MA 
opleggenn (to put onto) MA 
optillenn (to lift ) MS 
pakkenn (to fetch) MC,ML, MM,MJ, .MS 
poetsenn (to clean) MA.MS 
proberenn (to try) MMJvlA, MS 
sparenn (to save) MS 
vasthoudenn (to hold) MJ 
vastmakenn (to fasten) ML 
vergetenn (to forget) MCJML 
vierenn (to celebrate) MC 
vindenn (to find) MC,MM, MA,MS 
weggooienn (to throw away) MJ 
wetenn (to know) MC, MJ, MS 
zeggenn (to say) MC, MJ 
zettenn (to put) MJ 

INPUT:: TRANSITIVE VERB + 
optionall  object, English 
equivalent,, used by mother: 

aaienn (to caress) MJ, MA, MS 
afdrogenn (to dry dishes) ML 
afscheurenn (to tear) MA 
afwassenn (to do the dishes) ML 
bouwenn (to build) MC, MJ 
bijtenn (to bite) MA 
denkenn (to think) MJ, MS 
doenn (to do) ML, MJ, MA,MS 
draaienn (to turn) ML,MM, MJ,MA, MS 
dragenn (to carry) MS 
drinkenn (to drink) MC, MM 
etenn (to eat) MJ, MS 
filmenn (to film) ML 
gebarenn (to sign) MA 
helpenn (to help) MM, MS 
hoevenn (to need) ML, MS 
houdenn (to keep) MS 
knippenn (to punch) MS 
kokenn (to cook) MS 
latenn (no equiv.) MJ, MS 
lezenn (to read) MM, MJ, MA 
morsenn (to spill) MJ 
opruimenn (to clear away) ML, MM, MJ 
passenn (to fit) MA 
plukkenn (to pick flowers) MJ 
prikkenn (to sting) ML 
ruikenn (to smell) MA 

rijdenrijden (to drive) MM, MJ, MA 
schrijven(too write) MM, MA 
schuivenn (to shift) MA 
slaann (to strike) MJ, MA 
spelenn (to play) MC, ML, MM, MJ, MA, 
MS S 
spugenn (to spit) MA 
strijkenn (to iron) MC 
sturenn (to steer) MS 
tekenenn (to draw) MC, MJ 
tellenn (to count) MS 
toverenn (to conjure) MS 
trekkenn (to pull) MA 
vertellenn (to tell) MS 
volgenn (to follow) ML 
zagenn (to saw) MJ 
zienn (to see) MC, ML, MM, MJ, MA, 
MS S 
zingenn (to sing) MC 
zoekenn (to search) MC, ML, MM, MJ, 
MA,, MS 

INPUT:: INTRANSITIVE VERBS, 
Englishh equivalent, used by mother: 

blazenn (to blow) MA 
blijvenn (to stay) MC, MM, MJ, MA, MS 
dansenn (to dance) MS 
gaann (to go) MM, MJ, MA, MS 
gebeurenn (to happen) MJ 
gillenn (to scream) MJ 
glimmenn (to glitter) ML 
hollenn (to run) ML 
huilenn (to cry) MC, ML, MM, MJ, MA 
komenn (to come) ML, MM, MJ, MA, 
MS S 
kruipenn (to crawl) ML 
kijkenn (to watch) MC,ML, MJ, MA, MS 
lachenn (to laugh) MA 
liggenn (to lie) MM^U, MA 
lopenn (to walk) ML, MJ, MA, MS 
moetenn (must) MC,ML, MJ, MA, MS 
ophoudenn (to stop) MC 
oplettenn (to pay attention) MJ, MA 
opstaann (to rise) MS 
pratenn (to talk) MA,MS 
schreeuwenn (to shout) MA 
schrikkenn (to be frightened) ML, MJ 
slapenn (to sleep) ML,MM, MJ, MA, MS 
springenn (to jump) MJ 
staann (to stand) MM,MJ, MAJ4S 
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struikelenn (to stumble) ML 
telefonerenn (to telephone) MA 
uitkijkenn (to watch out) MA 
uitstappenn (to descend) MJ 
vallenn (to fall) MC,ML, MM,MJ, 
MA,MS S 
varenn (to sail) MA 
wachtenn (to wait) MC.MM, MJ, MA, 
MS S 
wandelenn (to walk) MJ 
werkenn (to work) MJ, MS 
wonenn (to live) MJ 
zittenn (to sit) MC.ML, MM,MJ, MA,MS 
zwemmenn (to swim) MJ, MA, MS 

SIGNEDD VERBS IN THE OUTPUT 

TRANSITIV EE VERBS, followed by 
Englishh equivalent, used by child: 

AFDRUKKENN (to print) C 
BAKKENN (to fry) S 
BRENGENN (to bring) J 
BIJTENN (to bite) L 
DRAGENN (to carry) S 
DUWENN (to push) J 
ETENN (to eat) C, M, J, S 
FIETSENN (to cycle) C 
FILMENN (to film) C 
GOOIENN (to throw) J, S 
HALENN (to get) S 
HEBBENN (to have) J, S 
KAN-NJJETT (cannot) M 
KNIPPENN (to punch) S 
KOKENN (to cook) S 
KOPENN (to buy) S 
KUNNENN (can) J 
LEGGENN (to put ...)M 
LEUNENN (to lean) M 
LEZENN (to read) S 
MORSENN (to spill) J 
NAAIENN (to sew) L 
OMDRAAIENN (to turn over) M 
OMSLAANblz.. (to turn a page) C 
OPENENdeurr (to open/close a door) L 
PAKKENN (to fetch) C, M, J, A, S 
PLUKKENN (to pick flowers) J 
PRIKKENN (to sting) L 
ROERENN (to stir) C 
RIJDENN (to ride/drive) L, S 
SCHIETENN (to shoot) J 

SCHROEVENN (to screw) M 
SCHUDDENN (to shake) J 
STURENN (to steer) S 
TEKENENN (to draw) M 
TOVERENN (to conjure) S 
VERGETENN (to forget) C 
VISSENN (to fish) M 
ZAGENN (to saw) J 
ZETTENN (to put down) J 
ZOEKENN (to search) L, M 

OUTPUT::  INTRANSITIV E VERBS, 
Englishh equivalent, used by child: 

BLIJVENN (to stay) M, J 
BONZENN (to pound) L 
DANSENN (to dance) S 
DENKENN (to think) J, S 
DOENN (to do) S 
GAANN (to go) L, S 
HUILENN (to cry) C, L, M, J 
KOMENN (to come) A 
KIJKENN (to watch) C, L, M, S 
LATENN (no equiv.) J 
LOPENN (to walk) C, J 
PISSENN (to piss) C 
PRATENN (to talk) L 
SCHRIKKENN (to be frightened) L 
SLAPENN (to sleep) M, J, S 
SPELENN (to play) L,S 
SPRINGENN (to jump) J 
STAANN (to stand) J 
TROMMELENN (to drum) S 
VALLENN (to fall) C 
VLIEGENN (to fly) S 
WACHTENN (to wait) L 
WERKENN (to work) M, S 
WETENN (to think) S 
ZITTENN (to sit) C, L 
ZON-SCHIJNENN (to shine [sun]) C 
ZWAAIENN (to wave) M 
ZWEMMENN (to swim) L, S 

SPOKENN VERBS IN THE OUTPUT: 

AUXILIAR YY VERBS, English, 
usedd by hearing child: 

kunnenn (can) J, A, S 
mogenn (to be allowed to) J, S 



AppendixAppendix to Chapter 9 305 

willenn (to want) J 
zullenn (shall/will) A 
zijnn (to be) J, A, S 

OUTPUT::  TRANSITIV E VERBS + 
obligatoryy object, English equivalent, 
usedd by hearing child: 

bakkenn (to fry) S 
brengenn (to bring) J 
doodmakenn (to kill ) J 
gooienn (to throw) J, S 
halenn (to fetch) A 
hebbenn (to have) J, S 
kopenn (to buy) S 
makenn (to make) J 
meenemenn (to take along) A 
pakkenn (to fetch) J, A, S 
vasthoudenn (to hold) J 
vastplakkenn (to glue) J 
wetenn (to know) A 
zeggenn (to say) J 
zettenn (to put down) J 

OUTPUT::  TRANSITIV E VERB + 
optionall  object, English equivalent, 
usedd by hearing child: 

bijtenn (to bite) A 
bouwenn (to build) J 
denkenn (to think) J, S 
doenn (to do) S 
duwenn (to push) J 
etenn (to eat) J 
hoevenn (need) J 

knippenn (to punch) S 
kokenn (to cook) S 
latenn (no equiv.) J 
lezenn (to read) J, S 
morsenn (to spill) J 
plukkenn (to pick flowers) J 
rijdenn (to ride/drive) J 
tellenn (to count) S 
vertellenn (to tell) A 
vliegenn (to fly) S 
vragenn (to ask) J 
zagenn (to saw) J 
zienn (to see) J 
zoekenn (to search) A, S 

OUTPUT::  INTRANSITIV E VERBS, 
Englishh equivalent, used by child: 

blijvenn (to stay) J 
dansenn (to dance) S 
gaann (to go) J, A, S 
huilen(too cry) J 
komenn (to come) S 
kijkenn (to watch) A, S 
liggenn (to lie) J, A 
lopenn (to walk) J 
moetenn (must) J, A, S 
pratenn (too talk) A 
slapenn (to sleep) S 
springenn (to jump) J 
staann (to stand) J 
wonenn (to live) J 
zittenn (to sit) J, A 
zwemmenn (to swim) S 
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NEDERLANDSEE SAMENVATTIN G 

TAALAANBO DD EN INTERACTIE IN DOVE FAMILIES 
(Inputt and interaction in deaf families) 
Beppiee van den Bogaerde 

Ditt proefschrift beschrijft het taalaanbod en de interactie van vier dove moeders met 
driee dove en drie horende kinderen, alsook de taalverwerving van deze kinderen van 
éénn tot drie jaar. 
Tott nu toe was weinig tot niets bekend over het taalaanbod van dove moeders aan 
zowell  dove als horende kinderen in Nederland: welke taal of talen worden gebruikt, 
dee Nederlandse Gebarentaal en/of het Nederlands? hoe worden deze talen gebruikt 
inn de interactie? en wat is de structuur van deze talen? Ook het 
taalverwervingsprocess van dove en horende kinderen uit dove families was tot op 
hedenn nog niet beschreven. 

Hoofdstukk 1 gaat in op de rol die wordt toegekend aan taalaanbod en interactie in 
verschillendee taahrerwervingstheorieën. Een eerste belangrijke bevinding is, dat het 
taalaanbodd (input) toegankelijk moet zijn voor het kind: slechts de gesproken taal 
diee gehoord wordt, en de gebarentaal die gezien wordt is functioneel (uptake). Het 
gemistee taalaanbod kan niet als model voor verwerving dienen (intake). Verder 
wordtt geconcludeerd, dat het nodig is om de rol van het taalaanbod in de 
taalverwervingg van het kind duidelijk te maken. Zowel kwantitatieve als 
kwalitatievee aspecten van het taalaanbod moeten worden beschreven. Vervolgens 
kann aan de hand van de kwantitatieve en kwalitatieve aspecten in de taaiproductie 
vann het kind bekeken worden, of er inderdaad een relatie vastgesteld kan worden 
tussenn taalaanbod van de moeder en taalproductie van het kind. In onderzoek naar 
tweetaligee situaties is deze relatie des te meer belangrijk. Immers, als een kind twee 
talenn (of meer) aangeboden krijgt, is de kwantiteit van de twee talen logischerwijs 
lagerr dan als er één taal wordt gebruikt. Kan het kind op basis van de lagere 
frequentiee dan toch deze taal verwerven? En hoe is de kwaliteit van zijn of haar 
taaiproductie? ? 
Dee drie hoofdaspecten die in dit proefschrift worden bekeken zijn de ontwikkeling 
vann (meertalig) taalaanbod en (meertalige) productie van de kinderen, de invloed 
vann het taalaanbod op de verwerving van de kinderen en de invloed van een 
gehoorstoorniss bij één of beide gesprekspartners. 

Inn Hoofdstuk 2 wordt de taalsituatie van dove families in Nederland beschreven. De 
internationalee literatuur over taalaanbod, zowel gesproken als gebaard, en over 
taalverwervingg van dove en horende kinderen wordt besproken. 
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Inn dove families wordt zowel gebarentaal als gesproken taal gebruikt met de 
kinderen,, alsook een soort gemengde taal waarvoor vaak de termen Sign Supported 
Speechh of Contact Signing (Lucas and Valli 1992) worden gebruikt. In de gemengde 
vormm worden simultaan gebaren en woorden (met of zonder stem) geproduceerd. 
Hett is nog niet duidelijk wat de structuur van deze taalmodus is. 
Uitt de literatuur blijkt dat dove ouders die gebarentaal gebruiken met hun kinderen 
err zorg voor dragen dat hun taalaanbod (input) toegankelijk is voor hun kind 
(uptake).. Het verschil in gehoorstatus van dove en horende kinderen doet ons 
verwachtenn dat het taalaanbod zal verschillen, alsook de interactie. 
Kinderenn die een gebarentaal aangeboden krijgen, verwerven deze op dezelfde 
manierr en net zo snel als kinderen die een gesproken taalaanbod krijgen. Van dove 
kinderenn is bekend dat de gesproken taal pas laat, en vaak niet volledig verworven 
wordt.. Horende kinderen van dove ouders blijken de gesproken taal goed te kunnen 
verwerven,, maar er is weinig bekend over hun gebarentaalverwerving. Tevens is 
weinigg tot niets bekend over het effect van het gebruik van de derde gemengde 
taalvormm op de taalontwikkeling van horende kinderen van dove ouders, of van dove 
kinderenn van dove of horende ouders. 

Hoofdstukk 3 bevat de onderzoeksvragen. Deze betreffen globaal vijf gebieden: de 
resultatenn worden in aparte hoofdstukken besproken. 
11 de kwantiteit van het taalaanbod in totaal, en welke talen worden gebruikt 

(hoofdstukk 5) 
22 de toegankelijkheid van de taal voor de gesprekspartner (hoofdstuk 6) 
33 het vocabulaire en de scheiding van de talen (hoofdstuk 7) 
44 de taalfuncties die gebruikt worden (hoofdstuk 8) 
55 de taalstructuren die voorkomen (hoofdstuk 9) 

Inn hoofdstuk 4 wordt de onderzoeksopzet en de dataverzameling gepresenteerd. 
Vierr dove moeders en hun zes kinderen zijn vanaf 1988 tot 1997 met verschillende 
tijdsintervallenn gefilmd. De dove kinderen zijn: Carla, Laura en Mark. Laura en 
Markk zijn een tweeling. De horende kinderen zijn: Jonas, Alex en Sander. Jonas is 
dee oudere broer van Laura en Mark. 
Inn dit proefschrift worden de opnamen beschreven waarin de kinderen 1;0 , 1;6, 2;0, 
2;66 en 3;0 zijn. Elk moeder-kind paar is afzonderlijk gefilmd in een spontane 
speelsituatiee met zelfgekozen speelgoed of boeken. Per sessie is 10 minuten 
getranscribeerdd en geanalyseerd. Alle taaluitingen van de moeder en het kind zijn 
gecodeerdd en geanalyseerd voor de verschillende onderzoeksvragen. 

Hoofdstukk 5 bespreekt hoeveel taal de kinderen in totaal aangeboden krijgen, en in 
welkee taal. Over het algemeen krijgen de dove en horende kinderen net zoveel taal 
aangebodenn als horende kinderen van horende ouders of dove kinderen van dove 
ouders,, bijvoorbeeld in het Engels, of BSL (British Sign Language, de Britse 

i i 11 ;0 betekent 1 jaar en 0 maanden 
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gebarentaal).. Naarmate de kinderen ouder worden vermeerdert het taalaanbod, en 
ookk de kinderen produceren steeds meer taal. Op driejarige leeftijd dragen zij 
ongeveerr 40% bij aan de conversatie, vergelijkbaar met andere horende kinderen. 
Alss werkdefinitie wordt iedere uiting waarbij gelijkertijd gebaard en gesproken 
wordtt als simultane uiting beschouwd en voorlopig gecategoriseerd als een 
gemengdee taalvorm (simultane communicatie of SC). 
Zowell  de dove als de horende kinderen krijgen voornamelijk deze gemengde 
taalvormm aangeboden (respectievelijk 65% en 70%). De dove kinderen krijgen 
daarbijj  ook NGT (Nederlandse Gebarentaal) en slechts heel weinig Nederlands 
(gemiddeldd 2%). De horende kinderen daarentegen wordt naast SC weinig NGT 
aangebodenn (gemiddeld 8%), maar meer Nederlands (gemiddeld 22%). De dove 
kinderenn produceren eigenlijk alleen NGT, en de horende kinderen gebruiken zowel 
NGTT en Nederlands als de gemengde vorm. 

Inn hoofdstuk 6 wordt de toegankelijkheid van het taalaanbod van de moeders en de 
taaiproductiee van de kinderen bekeken. 
Dee kinderen kunnen van het gebarentaalaanbod ongeveer 80% waarnemen op alle 
leeftijden.. Er is geen verandering in de toegankelijkheid van het gebaarde 
taalaanbodd over tijd. De gesproken taal is toegankelijk voor de horende kinderen, 
omdatt de moeders hun stem gebruiken, zodat zij het gesproken taalaanbod kunnen 
horen.. De dove kinderen, echter, missen aanvankelijk veel van het gesproken 
taalaanbod,, maar naarmate zij ouder worden zien vooral Laura en Mark steeds meer, 
hoewell  Carla een aanzienlijk deel van het gesproken taalaanbod blijf t missen 
Dee moeders zien bijna alle gebaarde taaiproductie van de kinderen, voornamelijk 
omdatt zij de kinderen voortdurend gadeslaan (monitoring). Van het gesproken 
gedeeltee van de taaiproductie van de horende kinderen missen de moeders van Jonas 
enn Alex vrij veel, van Sander minder. 
Dee moeders kijken bijna voortdurend naar hun kind, waardoor zij weinig van hun 
taaiproductiee missen. Met de dove kinderen en met Sander beginnen de moeders zelf 
meestall  pas te gebaren nadat ze naar haar opkijken, wat alle kinderen in toenemende 
matee doen. De moeders van Jonas en Alex beginnen vaker te gebaren en/of spreken 
terwijll  hun kind niet naar ze kijkt. 
Dee kinderen zelf houden er nog maar weinig rekening mee dat hun taaiproductie 
visueell  toegankelijk moet zijn voor hun dove moeder, hoewel er aanwijzingen zijn 
datt de dove kinderen en Sander vlugger leren hun taal toegankelijk te maken dan 
Jonass en Alex. 
Voorr de SC uitingen is het geven van aandacht complex, omdat de dove kinderen en 
dee moeders zowel het gesproken als het gebaarde gedeelte moeten zien, maar de 
horendee kinderen hoeven slechts het gebaarde gedeelte waar te nemen. Daarbij 
speeltt ook een rol, dat simultane uitingen in de twee verschillende modaliteiten of 
elementenn kunnen bevatten met dezelfde betekenis (complementair) of elementen 
mett verschillende betekenis die samen een propositie vormen (supplementair). Bij 
dee supplementaire proposities moeten zowel de gebaren als de woorden gezien of 
gehoordd worden om de hele propositie te kunnen verwerken. Supplementaire 
propositiess blijken veel meer voor te komen bij de horende kinderen (29%) dan bij 
dee dove kinderen (10%). Gemengde SC uitingenn van dit type zouden wel eens tot 
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eenn 'derde systeem' gerekend kunnen worden, dat door Romaine (1995) beschreven 
is.. In situaties van intens taalcontact is het mogelijk dat een derde taalsysteem 
ontstaatt dat eigenschappen vertoont die niet in de input talen voorkomen. Door een 
vermengingg van de twee systemen kan zo een nieuw systeem ontstaan (Romaine 
1995:4).. In hoofdstuk 9 wordt dieper ingegaan op dit aspect van de structuur van het 
taalaanbod. . 

Inn Hoofdstuk 7 wordt gekeken naar het lexicon van de moeders en de kinderen. Ten 
eerstee naar het gebruik van combinaties van deictische (wijs-) gebaren en 
referentiëlee gebaren en/of woorden. Naarmate de kinderen ouder worden 
combinerenn de moeders steeds vaker referentiële elementen, en de kinderen ook. 
Omdatt uit de literatuur blijkt dat kinderen in hun vroege lexicon vaak meer 
zelfstandigee naamwoorden dan werkwoorden hebben, is gekeken naar de 
verhoudingg tussen nomina en verba in het taalaanbod, en in de taaiproductie van de 
kinderen.. We vonden enig bewijs voor een directe invloed van het taalaanbod van de 
moederss op de taaiproductie van de kinderen voor dit aspect, op individuele basis, 
hoewell  er tussen de diverse moeder-kind paren duidelijke verschillen zijn. 
Hett vocabulaire van moeders en kinderen is ook bekeken voor wat betreft de 
rijkdomrijkdom (TTR) en de variatie. Er zijn veel individuele verschillen tussen de moeders 
enn de kinderen over tijd, maar de variatie in het aangeboden gebaren lexicon is min 
off  meer gelijk voor de dove en horende kinderen. Het gesproken lexicon in het 
taalaanbodd is net zo gevarieerd bij de dove als bij de horende kinderen, maar bij de 
dovee kinderen veel kleiner. Over het algemeen zijn geen verschillen gevonden met 
dee variatie die bekend is voor horende kinderen van horende ouders, ook niet in de 
taaiproductiee van de kinderen, behalve bij de dove kinderen die nog nauwelijks 
gesprokenn woorden produceren. 
Tevenss is gekeken naar het voorkomen van lexicale equivalenten in de verschillende 
talen.. Als in een taal een bepaald concept lexicaal wordt uitgedrukt (bijvoorbeeld 
boom)boom) en dit concept komt in een andere uiting voor in een andere taal (bijvoorbeeld 
BOOM)BOOM) dan zijn het woord boom en het gebaar BOOM lexicale equivalenten van 
elkaar.. Lexicale equivalenten vormen bewijs voor het separaat bestaan van twee 
talen.. Zowel in het taalaanbod van de moeders als in de taaiproductie van de 
kinderenn vinden wij heel weinig lexicale equivalenten, omdat het merendeel van de 
woordenn en gebaren meestal gecombineerd voorkomt, of alleen in één taal. 

Hoofdstukk 8 bevat een functionele analyse van taalaanbod en taaiproductie. De 
moederss produceren voornamelijk mededelende zinnen, en slechts weinig 
vraagzinnen.. De moeders vereenvoudigen vaak de vraagzinnen die zij produceren in 
NGTT en in het Nederlands gebruiken ze vaak afwijkende vormen, vooral met de 
horendee kinderen. Dit kan natuurlijk zijn invloed hebben op de verwerving van 
vraagzinnenn door de kinderen. De horende kinderen produceren echter gesproken 
vraagzinnenn met dezelfde structuur als die geproduceerd worden door monolinguale 
horendee kinderen van dezelfde leeftijd. 

Gebarenn uit de NGT worden zoals gebruikelijk in hoofdletters (glossen) weergegeven. 
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Inn dit hoofdstak wordt een duidelijke relatie gevonden tussen de taalkeuze voor 
affectievee uitingen: met de dove kinderen uitten de moeders deze in de NGT, en met 
dee horende kinderen voornamelijk in gesproken taal, en de kinderen hebben dezelfde 
voorkeurenn als hun moeders. 

Hoofdstukk 9 behandelt verschillende structurele aspecten van de NGT, het 
Nederlandss en SC in het taalaanbod en in de taaiproductie van de kinderen. De 
Gemiddeldee Zinslengte (GZL) van zowel input als output wordt besproken, alsook 
hett voorkomen van werkwoorden, de (non-)realisatie van argumenten en de plaats 
vann de werkwoorden in de zin. In het algemeen blijkt dat de dove moeders NGT 
regelss volgen met de dove kinderen, wat soms tot ongrammaticaal gesproken 
taalaanbodd leidt in de SC uitingen Bij de horende kinderen is het NGT aanbod 
vergelijkbaarr met dat aan de dove kinderen, maar het Nederlandse en SC aanbod is 
minderr vaak ongrammaticaal. De dove en horende kinderen volgen meestal NGT 
regelss in hun NGT en gebaarde SC productie, en de horende kinderen volgen 
Nederlandsee regels in hun Nederlands en gesproken deel van de SC productie en 
zijnn vergelijkbaar met horende leeftijdsgenootjes. 
Ookk wordt in dit hoofdstuk gekeken naar werkwoordsvervoegingen van gebaarde en 
gesprokenn werkwoorden, waarbij we zien dat gebaarde werkwoorden vaak in de 
citeervormm aangeboden worden. Als ze vervoegd worden, gebeurt dat op dezelfde 
manierr bij de dove kinderen als bij de horende kinderen Vanaf twee jaar beginnen 
dee dove en horende kinderen ook zelf gebaarde werkwoorden te vervoegen, waarbij 
dee dove kinderen wat sneller lijken te gaan in hun ontwikkeling. 
Dee dove kinderen wordt vaak afwijkende gesproken werkwoordsvormen 
aangebodenn of niet-vervoegde vormen, terwijl de horende kinderen veel meer 
vervoegdee vormen horen. De dove kinderen produceren nog geen gesproken 
werkwoorden,, en de horende kinderen laten een ontwikkeling in hun 
werkwoordgebruikk zien die vergelijkbaar is met die van horende kinderen van 
horendee ouders. 
Vanaff  2;0 krijgen Laura en Mark grammaticale zinsmarkeerders voor vraagzinnen 
enn ontkenningen aangeboden, bij de ander kinderen is er grote variatie en zijn de 
markeerderss vaak afwezig. De kinderen produceren zelf nog nauwelijks vraag-
markeringen,, maar de dove kinderen geven wel blijk de ontkennings-markeerder in 
NGTT vroeg en vlot te verwerven, in tegenstelling tot de horende kinderen. 
Hett gebruik van verbuigingen bij zelfstandige en bijvoeglijke naamwoorden is sterk 
gereduceerdd in het gesproken taalaanbod aan de kinderen, en de dove kinderen 
verbuigenn zelf ook nog helemaal niet De horende kinderen beginnen wel 
meervoudsvormenn en andere verbuigingen en verkleinwoorden te gebruiken vanaf 
ongeveerr twee jaar. Tenslotte worden andere gebaren- en woordsoorten besproken, 
waarbijj  het opvalt dat de dove kinderen geen functiewoorden gebruiken, en meer 
wijsgebarenn als persoonlijke voornaamwoorden gebruiken dan de horende kinderen. 

Inn Hoofdstuk 10 wordt vooraf als hoofdconclusie gesteld dat het SC taalaanbod aan 
dee dove kinderen eigenlijk NGT is en dat bij de horende kinderen een derde systeem 

Dee citeervorm van een gebaar is vergelijkbaar met de infinitief-vorm van gesproken werkwoorden. 
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voorkomtt naast de NGT en het Nederlands, zowel in het aanbod als in hun eigen 
productie. . 
Dee dove kinderen wordt dus voornamelijk NGT aangeboden, en slechts heel weinig 
Nederlands.. Ze produceren ook geen Nederlands, niet alleen omdat het zo weinig in 
hett aanbod voorkomt en omdat ze veel missen van het gesproken taalaanbod, maar 
ookk omdat de gesproken taal slechts visueel toegankelijk voor ze is. De horende 
kinderenn krijgen voornamelijk SC aangeboden en verder nog NGT en Nederlands. 
Hett taalaanbod aan de horende kinderen is duidelijk voldoende om de drie 
taalvormenn te verwerven, hoewel hun ontwikkeling in NGT iets trager verloopt dan 
bijj  de dove kinderen. De hoeveelheid aangeboden NGT speelt hierbij wellicht een 
rol.. Hoewel ze weinig Nederlands in het taalaanbod aantreffen, gebruiken ze het zelf 
veel,, waarschijnlijk ook omdat binnen hun gezin andere horende personen aanwezig 
zijn. . 
Wijj  constateren een duidelijke invloed van het taalaanbod op de taalverwerving van 
dee kinderen in de volgende gebieden: het voorkomen van gebaar combinaties, 
nomen-verbumm ratio per taal, functies van uitingen (vooral benoemingen) en de 
ontî enningsmarkeerderr bij de dove kinderen. Op andere gebieden kan de invloed 
niett echt aangetoond worden of spelen nog andere factoren een rol (bijvoorbeeld 
individuelee variatie of omgevingsfactoren). 
Dee invloed van een gehoorstoornis valt duidelijk te zien bij de dove kinderen die 
zichh concentreren op gebarentaal, en een ontwikkeling laten zien in het geven van 
visuelee aandacht. Sander (horend) toont zich gevoelig voor de gehoorstatus van zijn 
moeder,, en oriënteert zich meer op gebaren dan de andere twee horende kinderen. 
Kwantitatievee en kwalitatieve verschillen in het taalaanbod, die gekoppeld kunnen 
wordenn aan de gehoorstatus van de kinderen laten zien, dat het minder of vaker 
voorkomenn van bepaalde structuren in het aanbod de verwerving van deze structuren 
doorr de kinderen beïnvloedt. 

Dee belangrijkste bevinding van het onderzoek is ons inziens het feit, dat de interactie 
enn communicatie tussen dove moeders en hun dove en horende kinderen geen 
problemenn blijkt te geven in het taalontwikkelingsproces van de kinderen. De dove 
kinderenn verwerven NGT en de horende kinderen verwerven NGT, Nederlands en 
eenn derde systeem. 
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Inputt  and interaction in, 
deaff  families Wm 

Thiss thesis describes the sign and spoken language input offered by four deaf 
motherss to three deaf and threeJfearing children and relates this input to the 
languagee acquisition of the chKaren between the ages of one and three years. 
Thesee deaf mothers offer th/ir children language in a way that reflects the 
hearingg status of the chUaren. The deaf children are mainly offered Sign 
Languagee of the Netherlands (SLN), and very little Dutch; the hearing 
childrenn are offered Sly and Dutch, but also to a large degree a mixed mode, 
consistingg of simultaneously signed and spoken lexical elements. This mixed 
modee is also sometimes present in the input to the deaf children, but to a much 
lesserr extent. / 
Thee deaf children*are acquiring SLN, but their acquisition of Dutch has not 
reallyy got underway; they produce just some (proto)words. The fact that 
spokenn language is only partly accessible to deaf children of course also plays a 
rolee here. The/iearing children produce SLN, Dutch and also a mixed mode. 
Thee accessibility of the language offered and produced is explored, showing that 
thesee young children have good access to the sign language but the 
deaff  children a more limited visual access to the spoken language. The three 
languagee /nodes used in the input and output are described in detail on three 
levels:: lexical, functional and structural, for the six mother-child dyads. There is 
considerablee influence of the input to be seen in the output of the children both 
quantitativelyy and qualitatively but there are also interesting exceptions. The 
hearingg status of the children is also shown to influence the input in 
differentt ways. 
Thiss study has theoretical implications for the role of input in language 
acquisitionn but also practical implications for parents and teachers of deaf children. 
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