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Abstract

Here we present descriptive case studies thattigeds how two hearing Spanish
Castilian-speaking parents use speech and gesitlr¢éhweir respective deaf children who
have received cochlear implants (Cl), or electrgmasthetic earfs The situation of the

Cl provides us with an intriguing context in whichobserve child-directed
communicative behavior because deaf CI childreree&pce a significant transition

from silence to sound, which may cause parentbaoge their communicative strategies
with their children over time, in order to betteljhnthem acquire speech. In order to
investigate this possible change, we observed aalyzed parents’ child-directed speech
and gesture from the activation of their childre@ls until the children achieved one-
word speech. The results of these analyses arearechpo those for hearing parents of
hearing children of the same age. We illustrat¢ there are few differences in the
overall complexity of the child-directed speech gedture that hearing parents of
hearing and deaf CI children produce over the @afshe change in the deaf Cli
children. However, there is an intriguing changéhe distribution of the complexity of
gestured utterances that parents use with thefrQlezhildren. Namely, the parents of
the deaf CI children increase the complexity ofrtbhild-directed gesture as the children
begin to speak, as compared to parents of heahiidyen, though the overall length of
gestured utterances between the two groups ofrtieparents remains roughly the same.
This means that their gestures are being redisétibunto fewer, more complex
utterances rather than more numerous, simpleramites. Taking the position that
language is multimodal, we posit that the heariagepts of deaf Cl children manipulate
an integrated system of gesture and speech in trgeovide their deaf children with
increased opportunities to understand what pe@ydcsthem, thereby increasing the
probability that they will respond appropriatelyspeech.
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1. Introduction

A wealth of language acquisition and socializatiesearch illustrates that parents the
world over provide their children with models, bditiguistic and nonlinguistic, that
enable them to enter into meaningful interactiod @@ammunication with other members
of the social worlds that they are born into (P&£Q0; Ochs, 1993; Schieffelin & Ochs,
1986). Although research in these areas has lbegely predicated on parents and
children fully sharing access to the same langyiage hearing-hearing or deaf-deaf
parent-child dyads) not all parents and childresrsla language in common. As Goldin-
Meadow & Saltzman (2000) have illustrated, for eaparents of deaf children, the fact
that they do not share equal access to a shargddga may have consequences for how
parents engage in child-directed gesture. Naméign compared with hearing parents
of hearing children, hearing parents of deaf cbkitdexhibited a trend of producing more
speech-accompanying gestures when talking to ¢thddren. These investigators
conclude that, by producing a greater frequenagyesture, the parents of the deaf
children may be compensating, to some extenthir thildren’s inability to hear.

We wish to expand on this finding by postulatingttharents take advantage of gesture
and speech as an integrated system (McNeill, 1882) structuring linguistic

interaction with their children so that they canmipalate either behavior in order to
increase the chances that their children succégsingage in communication when their
access to the parents’ language is compromisedhi$end, we present two case studies
focused on the child-directed speech and gestatéwlo unrelated Spanish hearing
parents produce when interacting with their respecongenitally deaf children.
However, unlike the children in Goldin-Meadow & &ahan’s study, these children have
received cochlear implants (&lpr prosthetic electronic ears that will allow rthéo

learn to hear and speak Castilian Spanish. Oudrigit@determine whether these two
parents change their child-directed speech an@stuge as their respective child’'s
impoverished access to a shared language impraeegime. If they do, we would have
evidence that parents take advantage of the flayibf language as a multimodal
system in order to accommodate the varying comnatinge needs of their children, thus
facilitating the children’s communication as muchpamssible in a constrained situation.

2 The cochlear implant (Cl) is essentially an elemic prosthetic ear that directly stimulates the
auditory nerve by bypassing the nonfunctional pafran otherwise healthy auditory system.
The Cl is surgically installed subcutaneously bdhine of the ears and an array of tiny
electrodes is threaded through the snail-shapddem the inner ear. From there, the
electrodes bypass non-functioning hair cells thatlal otherwise transmit an electrical impulse
from the ear to the auditory nerve, but fail tostain the most common form of congenital
deafness. The array replaces the function of dlirecklls by transmitting electrical impulses
across the cochlear membrane to directly stimtleeuditory nerve so that the brain receives
auditory input, though impoverished as comparetbtaral hearing. The electrical signals that
the implanted electrodes transmit is filtered aredlimted by a small computerized processor that
resembles a hearing aid. It converts sound wanteslectrical impulses that are carried by the
array to the auditory nerve (c.f., Loizen, 199&eBSddington & Pierschalla, 1994:
http://www.med.harvard.edu/publications/On_The_ &holume03/Number4/Cochlear.htiidr a
diagram of the cochlear implamiast accessed 13 December 2006).




2. Background

The two parents featured here are both native tmgual speakers of Castilian Spanish
who elected (with their spouses) to have theireespe congenitally deaf children
receive cochlear implants in the hope that theylearn to participate fully in the
hearing world. In keeping with this desire, thpaeents also elected to enroll their
children in oral education programs from the initisscovery of their deafness. These
programs do not teach deaf children formal sigguage, with the result that, at least
initially, the children do not have equal accesa tanguage shared with their parents or
educators. Once the children received their cachfaplants, the oral programs were
further augmented by extensive language habilitative goal being to facilitate their
transition from deafness to electronically medidtedring.

Because oral language is very difficult for congghy deaf children to successfully
master before they fully learn to hear with theiplants, the deaf CI children of the
parents we focus on here initially depend largeljyromesign systerhshat they develop
for communicating with hearing people around thdrarther, speech therapists
encourage parents to use supportive signs to aidhidren in learning to produce
spoken words. Therefore, given the centrality aitges for these children in
communicating with their respective families, wealgae both the gesture and speech
that the parents produce in their child-directechicanication.

This is not to say that these parents are uniqugegrating speech and gesture in their
child-directed communicative behavior. The faetttbeople gesture when they speak is
a particularly salient aspect of communication thaeadily evident in everyday life. All
one need do is look around at people interactirily ®ach other to see that we are
constantly moving our hands and bodies in meanivgiys as we speak. Because of
this, gestures have been described and quantifiad expanding body of research
concerning language, cognition, and meaning a@aasnber of fields, including
psychology and anthropology (Efron, 1972; Enfidd05; Goldin-Meadow, 2003;
Kendon, 2004; McNeil, 1992; Tyler, 1964). Furtleerdence of the growing recognition
of the importance of gesture in interaction is ewidin the fields of language
development and socialization, where investigatare recently begun to explicitly
study the role of nonverbal communication in shggiow children learn to engage in
and structure language production and social iotiera (Garrett & Baquedano-Lépez,
2002; De Leon, 2000). Taken together, thesediefdstudy illustrate that language is
more than just speech, that in reality it is muttdal in its incorporation of speech,
gesture, body stance, facial expression, and méngy oommunicative behaviors that
carry social meaning.

Recognizing that communication is multimodal, itngortant to understand how parents
use speech and gesture with their children undenalccircumstances. Striking

% This effort is coordinated between teachers, farespeech therapists, psychologists,
audiologists and surgeons.

* Homesign systems are idiosyncratic gesture systieam®rally educated deaf children create in
order to communicate with the hearing people arahac.



evidence from the past thirty years suggests ghaeast in Western cultures, parents
modify their spoken language for young childremtgking their speech more repetitive,
slower, and less grammatically complex (Snow 1%&yport et al. 1977; 1984), while
subsequent research illustrates that parents alsdytheir gestures when interacting
with their young children. For example, Bekken§3pdemonstrates that parents
produce child-specific gestures when interactintpwheir young children. Therefore,
parents not only produce a child-directed registespeech, they also do so in gesture and
researchers have hypothesized that these registiechildren in acquiring language.

But what is the relationship between parents’ cilécted speech and gesture behavior
and child language acquisition? A recent study bgdsich (2003) addressed this
guestion and found that, contrary to her expeatatias children moved from one- to
two-word speech, their mothers’ child-directed caimioation became more complex,
rather than the other way around. That is, motkeesned to respond to the emergence of
two-word speech in their children, rather than aagig. In terms of child-directed
gesture, on the other hand, Goodrich found thaherst gesture activity remained
constant over the course of the change in theremdvhile the children’s speech and
gesture productions became more complex. In sanenps change their child-directed
speech, but not their gesture, in response to @sainga child’s language production.

For deaf children, the story is a bit differents Aoted in the introduction, Goldin-
Meadow & Saltzman (2000) illustrate that hearingepss of deaf children showed a
trend of producing higher rates of gesture in comigating with their children as
compared to hearing parents of hearing childreddi#tonally, they found that the
hearing parents of deaf children produce signitigamore gestured requests for their
children’s attention than the hearing parents afring children did. It seems, then, that
parents of deaf children use frequency of gestsi@ means of compensating for their
children’s deafness when seeking to engage themedraction. However, as work by
Goldin-Meadow & Mylander (1998) illustrates, thesgees that hearing parents of deaf
children produce in interaction with their childrieave little relation to the development
of the children’s homesign systems. Their gestoegther drive, nor respond to changes
in their children’s gestures. It appears, theat #ithough parents increase the frequency
of their gestures in response to the child’s dessfnhey do not modify them in ways that
are reflected in, or reflective of, the developmeinthe children’s homesign systems.

3. Predictions

Given the patterns of child-directed speech antugeslescribed above for hearing and
deaf children, the case of parents communicatinly @achlear implanted children
becomes an intriguing puzzle. In this situaticargmts are first parents of deaf children,
but later become parents of “hearing” children.el@ai the significant change that
implanted deaf children potentially experiencehiait ability to hear and speak, the
guestion becomes whether or not their hearing psirepeech and/or gesture also
undergo changes as they potentially respond togesain their children. Following
Goodrich, if changes in hearing children’s speeminglexity drive reciprocal changes in
hearing parents’ child-directed speech, then wehhegpect to see the same in the



hearing parents of deaf CI children as the childyain the ability to speak. Furthermore,
given that Goodrich found no significant changeshiid-directed gesture as hearing
parents responded to their hearing children’s mmean speech complexity, we would
expect the same for the hearing parents of deahiiren. However, following Goldin-
Meadow & Saltzman’s observation that hearing parehtieaf children gesture more
frequently with their children than hearing paresttiearing children do, then we would
expect that child-directed gesture wodktreasen the deaf Cl case as the children’s
speech ability increases because the parents wauklless need to compensate for their
children’s deafness.

4. Methods

4.1 Participants

The current study investigates the speech andmggstaduction of 2 hearing Spanish
Castilian-speaking parents of 2 deaf children wihhlear implants (Cl), Marisol and
Juant. Marisol is the mother of a deaf son who was years old at the time he received
his implant, which is also when we began collectiitieotaped observations of this
family in their home. She and her husband are gotlernment functionaries for the
provincial government of Castilla-Leon in Valladblia city in north central Spain and
the family is comfortably upper middle class. Jisathe father of a deaf daughter who
received her implant just before we began obserergwhich was when she was just
over three years of age. Juan is a member ofghaish military and his wife is a house
wife. The family lives in Badajoz, a town on thestern border of Spain with Portugal
in the province of Extremadura, and is less wdiltdin Marisol’s family, though still
middle class. We chose to focus on Marisol and du@ur study because analyses
currently underway by Goldin-Meadow and her collesgyillustrate that their children
are strong communicators who interacted frequenitly their parents during videotaped
observations. In both cases, Marisol and Juatharparents who principally engage
their children in interaction during these recogidintherefore they are the foci of our
analyses.

The speech and gesture data that we coded for tilvegearents were selected from a
larger body of data collected longitudinally oviee itourse of 10 months in Spain from
2001-2002 by the second author. In addition, wledspeech and gesture data collected
from 4 hearing parents (3 hearing mothers and firfgegather) of 4 hearing children
during the same period. These data were collextess-sectionally and serve as a
control for the families of deaf children. In thealyses that follow, the sample of
hearing parents of hearing children are referremktthe “hearing control”.

The deaf children and their parents were videorcembin their homes once a month for
10 months, while the hearing families were onlyorded once. Each session lasted one
and a half to two hours and included a period iictvichildren and parents engaged in
spontaneous play with toys and books provided byrihestigators. We selected three

® Participants have been assigned pseudonyms tecptbeir confidentiality.



sessions to code for the parents of deaf childrandorresponded to important changes
in their children’s hearing and speaking abiliessthey adapted to their implants. We
then selected the parents of the hearing contoalgbased on the ages of their children
at the time that their single sessions were recbrdéis was to ensure that we had
comparison data that corresponded to the age® afgaf Cl children at each
developmental point considered longitudinally. r Each videotaped session, we coded
the speech and gesture that the parents producied) @0-25 minutes of interaction with
their respective children for each of the videothpessions selected for analysis. None
of the results we present here are statisticadjgicant.

4.2. Procedures

Speech and gesture for Marisol and for Juan wedectat 3 points during their deaf ClI
children’s progress with their cochlear implan&age 1, or Activation, refers to the
initial activation of the children’s implants, dnartly thereafter. At this point, the
children begin to hear sound, but the volume ofinipat they receive is not sufficient for
them to distinguish language. Stage 2, or thed?bay stage, corresponds to a point four
months after activation, but before children begiproduce speech. By this time, the
children’s implants have been augmented monthkhabthey increasingly perceive
auditory input, but they are not yet speaking.g8&t3, or the Verbal stage, which is three
to four months after the data point for the Preakgbage, refers to the point at which
each child has begun to produce one-word speeahleT.1 (below) displays the names
of the hearing parents of deaf CI children whotheefocus of our study, the 3
developmental stages of their deaf CI children, thett children’s ages at each
developmental stage.

Table 1.1
Parent Child Age: Child Age: Child Age:
Activation Preverbal Verbal
Marisol 2:1 2:5 2:9
Juan 3:1 3:5 3:8

The four hearing parents of hearing children weteded according to their hearing
children’s ages, which were matched to the agesic of the deaf CI children at their
Activation and Verbal stages (note that the dedéidn differ in age by a year for
activation of their implants). As the hearing dnén were well past the two word stage
when we collected data for them, there was no resexpect significant changes in the
parents’ gesture behavior between the first arrd thata points, and so we did not code a
middle stage for this group.

The analyses that we present for both parent sanapéebased on the coded
transcriptions of all of speech and gesture thaiptirents produced during 20-25 minutes
of spontaneous play interaction with their childr&peech and gesture data were coded
in FileMaker Pro, a comprehensive relational dadalihat allows for qualitative and
guantitative coding, while numeric analyses ofdbhded data were conducted using
Microsoft Excel. All of the results we presenté&are descriptive and none of them are
statistically significant.



Utterances in both speech and gesture were codeaefan length of utterance and
utterance complexity in terms of clauses for speant numbers of gestures in a string
for gesture. Note that a gestured utterance dsnsis single gesture, or string of
gestures, bounded by hands beginning in a relaxaduwdral position, moving into and
through the gesture or string of gestures, andnigtg to a relaxed or neutral position.

4.3. Speech measures

Measures for assessing speech include a mean leh@pboken) utterance (MLSU) and
an assessment of the types of speech clausesifohedring parents’ spoken
communication. MLSU was calculated by dividing tb&al number of words by the

total number of spoken utterances produced by pant. This measure was based on
criteria for calculating MSLU in the Spanish langaay a word count taken from
Wieselman Schulman (2004). Once we establisheMtt$#U for the parents’ speech
production, we categorized their utterances in seofithree types of speech clauses:
“non-clausal” (spoken utterances that do not corgaverb, e.g. word labels,
prepositional phrases), “simple claus@gtterances that contain only a single verb or
action, e.g., “give it to me”; “look”), and “compteclauses” (utterances that contain more
than one verb or action, e.g., “let me do it”; ‘ilvMaelp you roll play-doh”). Proportions
of speech clause types were calculated by takiegatal number of a speech clause type
divided by the total number of spoken utterandés: both MLSU and the proportions of
speech-clause types, measures for the hearingtparfeteaf Cl children were calculated
for each parent individually. Measures for therlmgacontrol group were calculated first
for each individual, and then by taking a mearhefindividual results.

4.4, Gesture measures

Measures for assessing the length and complexigesture utterances include a mean
length of gesture utterance (MLGU) and an assedsofigesture string complexity.
MLGU was calculated by taking the total number e$tgres divided by the total number
of gesture utterances. Gesture utterances weggaraed as consisting of one sign, 2
sign, and >2 sign. For both MLGU and the propoiof gesture utterance types,
measures for the hearing parents of deaf ClI childrere calculated for each parent
individually. Measures for the hearing control gpovere calculated first for each
individual, and then by taking a mean of the indiaal results.

5. Results|: Baseline Speech and Gesture Production

The main question under investigation in this stwag whether or not hearing parents of
deaf CI children change their child-directed spesath gesture as their children begin to
develop their verbal capacities with their implankgere we begin to answer this
guestion by comparing the gesture and speech piiodea®f hearing parents of deaf Cl
children at the activation stage with those offtearing parents of age-matched hearing
children. The analyses presented below establstsaline from which to assess
possible change in how the parents use speechesitrg with their children over time.



The results indicate that at our first Activaticata point, there are no real differences in
the amount of complexity of the child-directed sgeand gesture that hearing parents of
hearing or deaf CI children produce.

5.1. Resultsfor speech measuresat Activation

With regards to speech, the results of the meagthest spoken utterance (MLSU)
analysis illustrated below indicate that Marisotl @uan, the hearing parents of deaf ClI
children, though they tend to use slightly less plax speech than the hearing parents of
hearing children when engaging their children tefaction, do not differ to any great
extent from the hearing control. Figure 1.1 digplthe MLSU for both hearing parents
of deaf children (Marisol with pink bars and Juathvgreen) and the hearing control
(blue bars) at the Activation stage.

Figure 1.1
Marisol: Lexical MLSU at Activation Juan: Lexical MLSU at Activation
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Our second measure looks at speech complexity tegeazing spoken utterances into
the speech utterance types discussed above (nasatlaimple clause, or complex
clause). Figure 1.2 (below) illustrates the préipos each speech clause type produced
by hearing parents of CI children and the hearmgrols at the Activation stage.

Figure 1.2
Marisol: Clausal Complexity at Activation Juan Spoken Clause Complexity at Activation
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Whereas the hearing control seems to favor sirlglese speech utterances (red bars) over both
non-clausal (blue bars) and complex clause (yellavg) speech utterances, Marisol (pink
figure) and Juan (green figure) seem to favor nansal speech utterances over single clause
utterances, which is the reverse of the pattetharhearing control. Also note that neither
hearing parent of deaf CI children uses complensga, while the hearing control group does,
although not at a very high rate. However, sintitawhat we observed in Figure 1.1, the
differences between the hearing control and hearfingaf parents are not great. With the
exception of the use of complex clauses, and plesgitferences in preference for non-clausal or
single clause utterances, all of the parents looknly similar overall in their use of non-clausal
and simple-clause utterances at the Activationestag

5.2. Resultsfor gesture measures

With respect to gesture, the mean length of gesitteeance (MLGU) analysis illustrates another
similarity in the child-directed communication cédring parents of deaf children and the

hearing control group. Namely, they look similathe length of gestured utterance that they
produce at the Activation data point. Recall thgestured utterance begins when hands lift

from a neutral or relaxed position, moves throughdesture or gestures, and ends when the
hands relax once more. Figure 1.3 (below) illusgaMLGU rates for the hearing parents of

deaf children and the hearing control at the atibmastage. Note that, as in the speech measures
above, there are no real differences between theséts of parents in terms of length of gestured
utterances.

Figure 1.3
Marisol: Gesture MLGU at Activation of Child's CI Juan: Gesture MLGU at Activation of Child's CI
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Our second gesture analysis addresses the conypdéxihild-directed gestured utterances that
parents produce by categorizing them accordingéoas the gesture combinations following
utterance types: one sign, 2 signs, or > 2 signB.(M these figures, “signs” is equivalent to
“gesture”). Figure 1.4 displays the gesture utteescombinations for hearing parents of deaf
children and the hearing control at the Activatstage.



Figure 1.4

Marisol: Gesture String Types at Activation of Juan: Gesture String T'Vl-"E at Activation of
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Here, we see that, overall, hearing parents, réggsaf child hearing status, show a
strong preference for one sign gesture utteran€aghermore, there appears to be very
little variation in the use of 2 sign or >2 sigrsggge combinations among the two
samples of hearing parents.

To summarize then, at the Activation stage, hegwargnts of deaf CI children and
hearing parents of hearing children look similathia length and complexity of both
child-directed speech and gesture utteranceshbgittroduce, regardless of the hearing
status of their children.

6. Results|l: Measures of speech and gesture production over time

Above, we have established that there are no Biffgrences in the length or complexity
of the utterances hearing parents of hearing aatid@dren produce in either speech or
gesture at the activation of the Cls in the dedfictn. We now turn our attention to
changes in the same measures over time. For émedgses, we look at the speech and
gesture that hearing parents of deaf CI childrexpced at the activation, preverbal, and
verbal developmental points, as defined in the puglsection. The data for these
parents are compared to the speech and gestunececbly the parents of hearing
children. Recall that cross-sectional data foritearing control were selected by
matching each hearing child’s age to the ageseofi#af children at the developmental
data points being considered here for the deahdren.

6.1. Resultsfor speech measures

In terms of speech, the MLSU and speech clauses tgpalysis for each developmental
point under consideration indicate that neithergarof hearing parents changes the
length or complexity of their spoken utterancesrdiee. Figure 2.1 (below) depicts the
rates for MLSU for the hearing control parents dndn at the Activation and Verbal
stages (Juan in green, and the age-matched heamt@l in blue), while Marisol’s data
(pink bars) appear for all three developmentaletadJnfortunately, we did not have a
sufficient amount of gesture and speech activitydfean at the preverbal stage to analyze
a midpoint, so we were forced to drop that poirttaiithe analysis of his child-directed



communication. However, we retain the data paniMarisol to give us a fuller picture
of how hearing parents of deaf CI children mightégponding to changes in their
children as they learn to use their implants.

Figure 2.1
Marisol: Lexical MLSU Change Over Time Juan: Lexical MLSU Change Over Time
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The data in Figure 2.1 show that neither hearirgra of deaf ClI children nor the parents in the
control group greatly change their MLSU over time.

The second analysis of speech clause types algesisghat neither group of hearing parents
changes the complexity of their speech over tifigure 2.2 illustrates the proportion of speech
type clauses produced by all of the hearing parents



Figure 2.2

Marisol: Speech Clause Types, Change Over Time
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The patterns depicted in Figure 2.2 indicate tlegther sample of hearing parents
changes their use of non clausal (blue bars) arglesclause (red bars) utterances over
time. Although Marisol and Juan begin to show euick of using complex clauses
(yellow bars) in speech, the number is small. H@veMarisol’'s and Juan’s use of
complex clauses at the verbal data point lookslairto that of the hearing parents of
hearing children. Thus, it appears that, in gdn#ra complexity for all of the hearing
parents remains more or less the same over tigardiess of their children’s hearing
status.

Interestingly, these results appear to differ fi@oodrich’s (2003) finding that hearing
parents of hearing children respond to increasetptaxity in their children’s speech by
increasing the complexity in their child-directggesch. Whereas Marisol and Juan do
begin to bring in complex utterances in speech twe, these changes are not
statistically significant, and their speech produtiat the third data point does not look
different from the hearing parents. Therefores difficult to determine if they are

indeed changing in response to changes in thefr@ezhildren’s emerging ability to
speak, but more analyses are required over a Igegexd and more parents to determine
if this is the case.

6.2. Resultsfor gesture measures



However, when we turn to look at what the parergsdaing in gesture over
developmental time, a surprising pattern emer@amtrary to the results yielded by the
speech complexity analyses, the gesture complariyyses suggest that the complexity
of Marisol’s and Juan’s gestured utteranclesngesover time, whereas the gesture
complexity of the hearing contrdbes nat The analysis of MLGU depicted below in
Figure 2.3 shows evidence of an increase in thgiteof gesture utterances over time for
Marisol and Juan and no similar increase for thagihg control.

Figure 2.3
Marisol: Gesture MLGU Change Over Time Juan: Gesture MLGU Change Over Time
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Whereas the hearing control remains consistetitaim MLGU over time, Juan and
(especially) Marisol show evidence of increasingjrthumber of gestures per gesture
utterance as their deaf CI children begin to vezbkal

The changes in gesture complexity are more cleaggesented in the analysis of gesture
string combinations. Figure 2.4 depicts the gessting combinations for all of the
hearing parents.



Figure 2.4
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As in the MLGU analysis, the members of the heacmgtrol remain quite consistent in
the proportions of gestured utterance types tregt finoduce over time. In contrast,
Marisol and Juan show clear trends of change iptbportions of one sign, 2 sign and
>2 sign gesture utterances that they produce atiicplar, the hearing parents of deaf Cl
children decrease in their use of one sign gestiieeances, while showing an increase in
their use of both 2 sign and >2 sign utterancesmmg that, by the verbal stage, they
are perhaps more likely to string two or more gestwogether in an utterance than their
hearing control counterparts. Thus, it appeaittasth Marisol and Juan begin to
concentrate their gestures in more complex uttesas their deaf CI children begin to
verbalize. Therefore, we postulate that the pareftise deaf children might be
responding to their children’s emerging abilitynear and speak by recruiting gesture as
an additional means of helping their children tdenstand what they are saying and
produce their own contributions to the interactiospeech.

7. Conclusions

The cases we present here provide a unique cantextich to observe child-directed
communicative behavior because deaf Cl childreree&pce a significant transition

from silence to sound that is reflected in theieegent ability to speak. In designing our
approach to understanding these parents’ strategieesmmunicating with their



children, we have aligned ourselves with a growindy of qualitative and quantitative
approaches to interaction that recognize that gestad speech work in tandem in a
multimodal language system to structure interacsioth communicate information
between interlocutors. Working from this perspegtive illustrate how parents might
take advantage of the flexibility in such a multohabsystem in order to manipulate how
information is encoded and presented in respongetoperceptions of the
communicative abilities of their children.

Although the data presented here are based onasestudies and are purely
descriptive, we see that there are few differemncéise length and complexity of spoken
and gestured utterances that hearing parents bfdehildren and hearing parents of
hearing children produce when communicating witkirthespective children. However,
when we look at how the proportion of gesture attee types (one sign, 2 sign, or >2
sign) changes over time for the two groups of pateme see an intriguing pattern
emerge. Whereas the parents of deaf and heariltgerhare generally producing the
same overall length of gestured utterances in tefM4_GU, we see that the distribution
of gesture utterance types within that overall patithn differs for the two groups.
Parents of hearing children consistently produeesdime proportions of one sign, 2 sign,
and >2 sign gesture utterances over time, butahenps of the deaf children begin to
concentrate their gestures into longer stringsg@ssand > 2 signs) as their children
progress with their implants. We hypothesize that change might be in response to the
changes that parents perceive in their childremsrging ability to speak, but unlike
what Goodrich found with hearing-hearing dyads,dhanges in the deaf CI children
push an increase in the complexity of their paraiti#d-directed gesture rather than
speech.

The trends of increase that we see in how MarisdlJuan package gestures in strings
within their gestured communication also providalewuce of the remarkable flexibility
of language as a multimodal communicative syst®®acognizing that language is more
than simply speech allows us to observe how paraiglst recruit a variety of strategies
to ensure that they are successfully communicatitiytheir children. Because speech
and gesture are an integrated system for hearioglgdt might not be difficult for
parents to manipulate their gesture when theythaltheir children do not fully
understand what they are saying, as in the cadeadfchildren who are learning to hear
with a cochlear implant. Therefore, the trendsiofease in more complex gesture
strings over time in Marisol’s and Juan’s gestuwecthmunication might be interpretable
as an effort to increase the probability of sudegsommunication with their deaf ClI
children. In short, these parents could be inangafie complexity of their gestures in an
attempt to provide their children with every oppmity to understand what is being
communicated to them in speech by providing suppagesture, thus increasing the
probability that their children will respond apprigtely in speech.
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