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ABSTRACT

IDENTIFICATION OF EFFECTIVE STRATEGIES TO PROMOTE LANGUA GE
IN DEAF CHILDREN WITH COCHLEAR IMPLANTS

by
Ivette Cruz
Nova Southeastern University
A great deal of evidence suggests that parental communication and involvement
are essential for the development of language in young children. Howeverghearin
parents of deaf children face unique challenges in providing appropriate stmalad
language input to their deaf children. To date, few studies have determined pleigh ty
of input are best. This study utilized data collected from the largest, yaunggsnally
representative sample of deaf children receiving cochlear implants. Theeofbs
study was to identify the facilitative language techniques that areatffiestive in
facilitating receptive and expressive language development in younghdielaén.
Ninety-three deaf children, ages 2 years and under were enrolledrapkixt centers.
Deaf children were assessed prior to implantation and then followed for daeeppst-
implantation. At each assessment, parent-child interactions were videotaped in an
unstructured Free Play and structured Art Gallery task. All parent andsglaiéch,
vocalizations, and sign language were transcribed from the 10 minute videotagree par
child interactions and coded using the Parenting Strategies for Commumicading
system. Results revealed that the most frequently used lower-leveyssatsed by
parents were directives, comments, and close-ended questions. The most frequintly use

higher-level strategies were parallel talk, open-ended questions, and Ireedslition,
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the Art Gallery task facilitated more parent utterances and longer sragth bf

utterances compared to Free Play, but the frequency of facilitative gantpehniques

was not different. Using bivariate latent difference score modeling, highel strategies
predicted growth in expressive language scores across three yeansgastation.
Further, higher-level strategies had a delayed effect on receptivegvith

techniques used at 24 months post-implantation predicting growth in receptiveglangua
at 36 months post-implantation. These results suggested that parent’s play amlctive
in facilitating their child’s language development. Interventions for paséatsid be
developed using a coaching model, where parents receive hands-on training acel practi
using these effective facilitative language techniques. Future studies sthalulate the
effectiveness of this intervention, as well as the effectives of these tgntpaniques in

children implanted after 2 years of age.
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CHAPTER |
Statement of the Problem

From the earliest point in development, communication between an infant and
caregiver forms the foundation for critical aspects of growth. Developihsotliies
have confirmed that language and communication are the earliest and most important
environmental forces for the development of cognition, affect, and social trdgarac
(Bloom, 1998). Evidence indicates that normal development requires some level of
effective communication, and lack of communicative ability has cascadirsgpgquences
for cognitive, behavioral, and social development. Thus, for children with significa
hearing losses, difficulties with communication present a substantial threjatimal
development, such as behavior problems, emotional difficulties, poor academic
achievement, and difficulties with visual attention (Marschark, 1993; Quittagrach,

& Marciel, 2004; Quittner, Smith, Osberger, Mitchell, & Katz, 1994; Smith, Quittner,
Osberger, & Miyamoto, 1998).

Ninety percent of children with sensory neural hearing losses (SNHLpard¢d
hearing parents (National Institute on Deafness and Other Communicatoydddss
2000), thus an immediate “mismatch” between the hearing status of the child and parent
(Gregory & Hindley, 1996; Quittner et al., 2004) presents a signifiGanieb to effective
communication (Meadow-Orlans & Spencer, 1996). For children who are sewerely t
profoundly deaf, cochlear implant surgery may facilitate the development of oral
language. Hearing parents of children who are severely to profoundly deaf and who
choose oral language as their primary mode of communication have better opipsrtuni

than in previous years to develop their children’s oral language skills withelef as
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cochlear implant. Recent research suggests that deaf children usin@rcoublants

have made significant gains in language following implantation; however, ddsste
encouraging results, there is significant variability in their languagcomes even after
accounting for child age and length of implant use (Duchesne, Sutton, & Bergeron,
2009). Family variables, such as parental linguistic input, may partialbpattor these
individual differences in the outcomes of young deaf children. To date, few studees ha
evaluated the impact of parental input, on deaf children’s language development. The
current study aimed to identify the communicative parenting strategiasildtative
language techniques that are most effective in fostering languagemteeeit in young
deaf children. Facilitative language techniques are strategies thatgar educators use

to promote language in children who are deaf or have language delays.
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CHAPTER II:
Review of the Literature
Childhood Deafness

Deaf parents with deaf children may use sign language or nonverbal gestures t
communicate with their child and are more likely to wait for the child to observe them
before signing or responding to the child (Koester, Papousek, & Smith-Gray, 2000). Suc
coordination is important for the deaf child who must rely on vision for both receptive
input and for exploration of the external world (Koester et al., 2000; Waxman & Spencer,
1997). In contrast, hearing parents of deaf children find early communicaficoldif
and often develop minimal skills in the use of sign language (Kluwin & Stinson,.1993)
Thus, children with SNHL are at increased risk for delays in development. €hildiro
are deaf have higher parent reported and observed behavior problems compared to
normal hearing children. In addition, they also exhibit poorer sustained and visual
attention when compared to normal hearing children (Barker, Quittner, Fink, Egenber
Tobey, & Niparko, 2009). However, for those parents who provide a language enriched
environment early on for their child, there is evidence that this leads to thegeest a
appropriate cognitive, social, and behavioral development (Barker et al., 2008\G
Barker, Cruz, & Quittner, 2009; Marschark & Spencer, 2003; Marschark, 1993).

For both hearing and deaf children, vocalizations by parents have been shown to
shape emerging language skills and play a critical role in furtheriagactions between
parents and their children. These vocalizations are important even befors araable
to imitate language because they provide important affective information astbdusp

the infant identify objects and people in the social world (Koester et al., 2000).sStudie
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have also demonstrated that both the quantity and quality of maternal input arategso
with better receptive and expressive language development (Kaiser, Handdekie,
1998). Exposure to language input at home has been associated with increased
vocabulary (Huttenlocher, Haight, Brykm Seltzer, & Lyons, 1991), and parents who
comment on objects and events in the child’s visual field have better receptive and
expressive language than those whose parents simply redirect and labs|(&lgser &
Hancock, 2003).

Children who are born with moderate to severe hearing loss experience amgnific
early (i.e., prelingual) auditory deprivation, placing them at afsignit disadvantage in
establishing the early precursors of oral language that lead to vocabulary dev¢lopme
and later skills related to morphology and syntax. Children with hearing lesskttbe
delayed in their verbal skills, academic achievement, and social developmeist (Davi
Bamford, Wilson, Ramkalawan, Forshaw, & Wright, 1997). Hearing loss also appears
influence reading and writing skills. The reading progress of a hearingr@dild is
approximately one half of one grade per year, with a plateau at third or foadt and
the mean reading level of the average 18 year old with severe-to-profound SNHL i
similar to a 9-10 year old (LaSasso & Mobley, 1996; Paul, 1998).

These language delays are likely due to both early auditory deprivation and
different patterns of interactions with caregivers (Spencer, 1991). Severalailmnal
studies have shown that mothers in “mismatched dyads” tend to be more intrusive and
directive in their interactions (Koester et al., 2000; Lederberg &idrdowski, 2000;
Marschark, 2000), which may impact language development, attention, and parent-child

attachment (Bornstein, 2000). Thus, the language delays seen in deaf children may be
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due, in part, to challenges hearing parents have in making necessary adaptatians to the
deaf child or providing the scaffolding needed to help their children gain knowledge and
communicative competence (Koester et al., 2000; Wood, 1991). A primary aim of this
study was to assess these dyadic interactions in a series of videotap ol dasksmine
which strategies are most effective in promoting language development.it@eiotif of
these strategies may ultimately form the basis of an early intemngrogram targeting
early parent-child communication in families of deaf children.

Recent studies of children with significant hearing losses have begun toyidentif
the parental communicative strategies that are most strongly assauittdater
language development (e.g., imitation, expansion, questioning, parallel talkqu@esJ
& Eisenberg, 2007; Girolametto, Weitzman, Wiigs, & Pearce, 1999). The cumdgt st
sought to identify the communicative parenting strategies that are mexgtweffin
facilitating language development in a large cohort of deaf childrerggouhan 2 years
of age. This information is needed to develop effective early interventioagsésfor
deaf children who receive a cochlear implant or some other type of ampifici&tvice.

Cochlear I mplants

Prior to the introduction of cochlear implants in the 1980s, hearing aids were the
only means by which children with SNHL could access auditory information. However
despite this type of amplification, a majority of severely to profoundly deaf ehilstrll
showed delays in communication when compared to hearing peers. Specificalhgrchil
with hearing aids increased their expressive language skills at ladsafighe rate of
their hearing peers (Svirksy, 2000). In addition, at the age of 5 years, children who do not

receive a cochlear implant were approximately 3 years delayed irssxgé&anguage
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compared to normal hearing children (Svirsky, Robbins, Kirk, Pisoni, & Miyamoto,
2000).

To date, cochlear implants have demonstrated tremendous promise in school-age
deaf children. To be a candidate for cochlear implantation, children must havieabila
severe to profound hearing loss and have received only marginal benefit from
amplification. In comparison to hearing-aids, which amplify sounds to the miadle e
which are then transmitted to the inner ear, cochlear implants send eleigmneds to
the inner ear and directly stimulate the auditory nerve. This is accomplisisedggally
implanting an electrode array in the cochlea (see Figure 1). Theaxtemponents of
the cochlear implant include a headpiece with a microphone and a speech processor. The
speech processor converts acoustic information entering the microphone itrtmlec
codes, which are then transmitted through the skin to the implanted cochlear stimulator
and onto the electrode array. Electrodes stimulate the nerve endingstigticochlea
sending these stimuli to the brain which are eventually interpreted a$ @&son,

2008). Following implantation, children need to learn how to decode and interpret these
sounds by way of parental input and frequent training by speech and language
pathologists and audiologists.

Cochlear Implant Outcomes

Although several studies indicate that cochlear implants are associtited w
significant gains in language, most have been conducted at single centersallith sm
samples and few minority children. Parents report that the primary reaseekorg
cochlear implantation is to promote the development of spoken language (Fink, Wang,

Quittner, Eisenberg, Tobey, & Niparko, 2007; Kluwin & Stewart, 2000). In general,
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How a Cochlear Implant Works ja'

Microphone
@ receives sound.

@ Speech processor
processes sound 1
into digital information.

(3) Transmitter refays
information to implant.

@ Implant receives
information and sends
it as a pattern of electrical
impulses through a wire.

{5) Electrodes at end of wire
stimulate nerve cells
inside cochlea.

Auditory nerve sends signals
to brain, which interprets
nerve signals as sound.

Figure 1.Description of how a cochlear implant functions. Figure was obtained from the
following reference: Parment, S., Lynm, C., & Glass, R. (2004). Cochlear Implants.
Journal of the American Medical Association, @812398. Copyright © (2004)

American Medical Association. All rights reserved.
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children with cochlear implants make significant gains in speech perceptiodh spee
recognition, and expressive and receptive language following implantatiatag3alti,
Schmidt, Schubert, Srinivasan, Dodson, & Sismanis, 2009; Cohen, Waltzman, Roland,
Staller, & Hoffman, 1999; Svirsky et al., 2000); however, there is a great deal of
variability in these language outcomes. The current study consisted ofgih&t lar
youngest, and most nationally representative sample of children with aochfgants,
recruiting participants from six cochlear implant centers. This gtllibwed children for
three years post-implantation and aimed to identify the most effectivedirtganguage
techniques associated with growth in language.

Earlier research focused on the improvements in speech recognition. In a small
sample of profoundly hearing-impaired children ages 20 months to 15 years (N=19),
children showed significant improvements in speech recognition on 6 differentresasu
3 to 12 months post-implantation (Cohen et al., 1999). However, these results should be
interpreted with caution. Although this study attempted to follow children for 12 months,
only two children completed the 12 month assessment, and only half completed the 6
month assessment. Moreover, this study had additional limitations, including a small
sample size, data collection at a single center, and lack of demographicaitibor (e.g.,
ethnicity, family income).

More recent research has focused on growth in expressive language. In a
longitudinal study of 70 children (mean age at implantation was 4.5), cochleantmpl
users showed greater gains in expressive language than those without an impkant over
period of 30 months (Svirsky et al., 2000). Moreover, some children displayed expressive

language scores similar to normal hearing peers. However, the avesalige cencealed
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the variability in these outcomes. Although some achieved expressive langaeggea
the Reynell that were comparable to norms for hearing children, somesnh#sinained
severely delayed even after more than 2 years of implantation (1 to 2 standatidevi
below norms). In addition, although this study recruited a sample of 70 children, not all
children completed each assessment point. Specifically, less than 40% ohpihe \was
included in the 12 to 20 month assessment points, and only 20 children completed the 30
month assessment point. Further, this study lacked a control group and therefore,
comparisons were made to a sample of children with hearing aids from anotheastudy
well as normative data on the Reynell expressive language scales. $laswwakness
for this study, as a control group would have provided a more accurate estimate of
expected growth in expressive language following cochlear implantation, wduole al
comparing their expressive language to normal hearing children.

Other studies have examined receptive language. In a recent study of 36 children
with profound bilateral prelingual hearing loss between the ages of 6 months and 12
years, children with cochlear implants had significantly higher languagessthan
norms presented for children with hearing aids on the Test of Auditory Comprehension
(TAC; Baldassari et al., 2009). However, children with cochlear implantgcenatto
show a 14-month delay in receptive language as assessed by the TAC. 8lyeaifity
26% of children had TAC total age-equivalent scores in the average range fogheari
peers. On another measure of receptive language, the Bracken Basic Goatept
(BBCS), the mean total score on the BBCS was within one standard deviation of children
with normal hearing. Results indicated that 52% (n=12) of implanted children achieved a

score on the BBCS that was within the average range for normal hearohgchil
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However, results were variable with three children (13%) scoring les§ th@hstandard
deviations below average) and three children (13%) scoring greater than 10@létdsta
deviation above average). This study had several limitations, including smalessize,
lack of control group, cross-sectional design, and a wide range of time elbpsiregen
implantation and study assessments (6 months to 5 years post-implantation).

Age at implantation also appears to be important. Studies have demonstrated that
children implanted earlier have better language outcomes than children irdpédeten
life. For example, in a sample of 106 infants and toddlers Dettman, Pinder, Briggs,
Dowell, and Leigh (2007) reported that children implanted during the firstoydiée
had faster rates of receptive and expressive language development ldivam chi
implanted during the second year of life (Dettman et al., 2007). Specificadlyttidy
found that the average rate of growth for Language Comprehension (LC) costettR
Infant-Toddler Language Scale (RI-TLS) was 1.12 for children impldveéate 12
months of age compared to 0.78 for children implanted 12-24 months of age. This same
pattern was also found for Language Expression (LE) on the RI-TLS; avetagé ra
growth for children implanted before 12 months of age was 1.01 compared to 0.73 for
children implanted between 12-24 months of age. However, this study was retuaspecti
and although they reviewed files for 106 children, only 11 children implanted before 12
months of age and 36 children implanted between 12-24 months of age completed two or
more RI-TLS yearly language assessments. In addition, only 19 childremmyaated
before 12 months of age compared to 87 implanted between 12-24 months of age. Their
sample also decreased substantially after removing children with mild, negderd

severe cognitive delays (n=41).
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Children with cognitive delays tend to progress more slowly than childrén wit
average cognitive functioning in the areas of speech perception and languagé, (Dowel
Dettman, Blamey, Barker, & Clark, 2002; Dettman, Tomov, Dowell, Barker, Hughes,
Williams, & Saldic, 2003); therefore, these children were removed fromsasain the
study previously described as they could potentially reduce the average ratetof afr
expressive and receptive language. Results indicated that removing childiremld;
moderate, and severe cognitive delays improved the mean rate of growth in éganguag
however, children implanted after 12 months of age continued to have a slower growth
rate than children implanted prior to 12 months of age (Dettman et al., 2007). In the
current study, children with significant cognitive impairment (i.e., a®8alental or
Motor score of less than 70 or Leiter International Performance Scale seBé¢\eiter-

R] score of less than 66) were excluded. However, to increase the galigfiof the
findings to a broader population of children receiving cochlear implants, this study
included children with scores above 70 and 66 on cognitive measures.

A second study of 96 children with congenital bilateral profound SNHL
implanted before the age of 4 reported similar results (Holt & Svirsky, 200d8iren
were followed for 2 years after device activation and were divided into 4 groupgp Gr
included children implanted between 6-12 months of age, Group 2 included children
implanted between 13-24 months of age, Group 3 included children implanted between
25-36 months of age, and Group 4 included children implanted between 37-48 months of
age. In general, age at implantation influenced the rate of both receptivepaeskere
language acquisition; children implanted earlier had faster rates ofrsjaoigiage

acquisition than those implanted later in life. Children implanted between 13-24 months
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of age performed better than children implanted later on the Reynell expressive and
receptive language scales and on a word recognition task. However, the advantage o
implanting children before 12 months of age compared to 12-24 months of age was only
evident in receptive language scores on the Reynell, but not on expressive language or
word recognition as measured by a Mr. Potato Head task. These results should be
interpreted with caution because only 6 children were implanted at 6-12 mongfes of a
resulting in a small sample size that may have affected the reswtition, all
children were recruited from a single center in Indiana, primarily Caarcasid thus,
under represent minority children.

Despite these generally positive findings, most studies report substantial
variability in language outcomes, even after accounting for child age ant t#ngt
implant use. For example, over 50% of children remain severely delayed evenatte
than 2 years of experience with their cochlear implant (Svirsky et al., 2008¢eAt
study of 27 French-speaking children implanted between one and two yearsfotiade
that although as a group, children exhibited language levels within normaldimits
standardized measures (RDLS, Peabody Picture Vocabulary Test, Teslitoiya
Comprehension, One-Word Picture Vocabulary Test), a closer examination revealed
different language profiles (i.e., summary or analysis of languagewdaitzh ranged
from “normal” to “language delayed” (Duchesne et al., 2009).

Specifically, only 56% of children scored within normal limits on receptive
vocabulary, 86% on expressive vocabulary, 86% on comprehension of concepts, 43% on
comprehension of morphemes, and 36% on comprehension of syntactic constructions.

Furthermore, scores varied significantly from above tiep@@centile to below the 20
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percentile. A closer examination of individual patterns in a subset of childréd)(n=
revealed that only 4 children (29%) scored within normal limits on all measures,
compared to 71% that scored within the delayed range on at least one measure.
Moreover, children’s whose language abilities were within normal |wet® not
necessarily those who had been implanted earlier or used their implant over a longer
period of time. These researchers concluded that early implantation doesunetteats
children will obtain language abilities within normal limits and that factors, ssich a
communication mode, educational placement, cognitive abilities, and parental
involvement may impact language outcomes in children with cochlear implants
(Duchesne et al., 2009).

In sum, significant questions about the efficacy of cochlear implants for deaf
children need to be answered. For example, one such question is, what proportion of
children develop oral language following implantation and how can we best faailga
of an implant? A number of variables may contribute to individual differences in
outcomes, including family factors such as parenting stress, maternavggnaitd
parental linguistic input (Kirk, Miyamoto, Ying, Perdew, & Zuganelis, 2000ttQar,
Barker, Cruz, Snell, Grimley, & Botteri, 2010).

Parenting Stress

One family-level variable that has been shown to affect children’s devehbpme
general is parents’ level of stress. Clinically elevated levels ohpiagestress have been
reported by hearing parents raising children who are deaf (Quittner et at. (R0@Qer,
Glueckauf, & Jackson, 1990; Quittner, Steck, & Rouiller, 1991; Singer, Song, Hill, &

Jaffe, 1990; Wolf, Noh, Fisman, & Speechley, 1989). In a study of mothers caring for
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children with severe to profound hearing losses, 65% scored at or above the aliical
off on a standardized measure of child-related stress compared to 25% of nmatthers
normal hearing group (Quittner et al., 1990). These parents also reported moud\diffi
in maintaining family routines and engaging in parenting activities. Funtre, these
parents endorsed communication difficulties with their children as the mosicsighi
stressor (Quittner et al., 2010). Similarly, high levels of parenting steessbeen
reported by mothers of children with cochlear implants and hearing aids in ceomptari
normal hearing dyads (DesJardin, 2003a). Across several studies, mothersdthve ra
their deaf children as more demanding, hyperactive, moody and less adaptable tha
mothers of hearing children (Barker et al., 2009; Quittner et al., 1990). Deaf children
have also been found to exhibit more behavior problems on the Child Behavior Checklist
(CBCL), including elevations on internalizing, externalizing behavior probtates and
attention (Barker et al., 2009; Mitchell & Quittner, 1996).

In the first multi-center, large-scale study of the effects of cacleplants on
deaf children’s development, higher levels of deaf-specific parentirgs sirethe
Parenting Stress Index (PSI; Abidin, 1983) were found in comparison to hearing children
(Quittner et al., 2010). This study used the same sample as this proposed one, which
includes 188 deaf children and 97 hearing controls recruited from 6 implant cent&s a
preschools. In this study, a context-specific measure of parenting streasedto
assess the unique challenges faced by parents of deaf children. In a raink afder
highest ranked stressors, communication difficulties, educational concemtiniag
hearing aid devices, medical/audiological care, and having to be a langudms fea

their child were among the top five most stressful. Moreover, both parent-repmited a
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observed behavior problems were higher in the deaf compared to hearing group and
language delays fully mediated the relationship between hearing statcisildrizehavior
problems. In addition, language delays and child behavior problems partially rdediate
the relationship between hearing status and parenting stress.

In sum, parents of hearing-impaired children have consistently reported higher-
levels of stress in caring for their deaf children, making daily routinesdaivtias more
difficult. Parents rated their communication with their child as the most isigmif
challenge. This study sought to identify which linguistic language techniquesate
effective in facilitating use of an implant (language growth), which may ictthreeduce
parenting stress by assisting parents in communicating effectivélyheitr deaf child.

Maternal Sensitivity

Another likely contributor to the variability in language outcomes following
cochlear implantation is the quality of parent-child interactions. Eaidigvelopment,
these interactions are a key source of emotional attachment, providddsegffor the
development of important cognitive and behavioral skills, and provide critical
opportunities for communicative experiences (Bakeman & Adamson, 1984; Sroufe,
Egeland, & Carlson, 1999; Vygotsky, 1962). Observational studies have shown that,
relative to mothers in hearing dyads, hearing mothers of deaf children tend toebe m
controlling in their verbal and non-verbal interactions (Quittner et al., 2007), spend les
time in coordinated joint attention with their child (Spencer & Waxman, 1995), and have
greater difficulty responding to the child’s emotional and behavioral cuasH&,

2000). The consequences of these disruptions include less secure attachmentgdifficulti

sustaining attention and exerting behavioral control, and slower development of
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communicative competence (Bornstein, 2000; Bornstein, Haynes, & Painter, 1998;
Lederberg & Prezbindowski, 2000).

Quittner and colleagues (2007) have also found that general parental sensitivity or
“attunement” (e.g., warmth, child-centered play, appropriate scaffoldomgjilcutes to
better outcomes for young deaf children receiving a cochlear implargrmaat
sensitivity was assessed in 20 minutes of video-taped parent-child interacituding
one unstructured (i.e., free play) and two structured (i.e., puzzle solving, arg)galler
tasks. Specifically, maternal sensitivity predicted changes in reeepid expressive
language; mothers who were more sensitive had children who performed better on
standardized measures of language and communication (Quittner et al., 2007). Other
research has suggested that the amount and quality of parental languagersgaffoldi
contributes to better language outcomes for these children (GirolamettalS04)).
Moreover, cognitive and linguistic stimulation were significantly aissed with the
development of speech production in the first year following implant activatiomlgri
et al., 2009). These findings suggest that the quality of parent-child irdesactay be
significantly associated with better language outcomes. Less is knowevémwabout
the specific parenting behaviors that contribute to this improvement.

Parental Linguistic | nput

Recent rehabilitation programs have also highlighted the important roleparent
play in facilitating oral language development in children with cochlear impl@otsk,
Tesier, Klein, & Armbruster, 2000; Estabrooks, 2007; Garber & Nevins, 2007; Lim &
Simser, 2005; Sandall, Hemmeter, Smith, & McLean, 2005). These rehabilitation

programs are based on the social interactionist theory of language developmént, whic
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postulate that young children learn language in the contexts of their dailyesgesrand
particularly through interactions with their caregivers and family @tan, 2000; Hoff,
2000). Generally, the adult’s role is to provide linguistic input that is appropriate for the
child’s developmental level. As the child’s language skills increase, thepaduides

more complex input and less support, allowing the child to take more control over this
learning process.

Variation in the language skills of young deaf children (Fewell & Deutsche
2004; Hart & Risley, 1995; Weizman & Snow, 2001) and children with cochlear implants
(DesJardin & Eisenberg, 2007) are strongly linked to parental linguisti€¢ imperms of
both quantity (e.g., number of different words or vocabulary diversity, mean length of
utterance) and quality (e.g., facilitative language techniques). Genetaltren who are
provided with a variety of words and phrases (e.g., utterances), slightly abave thei
language level, develop better language skills. These linguistic constavetdeen
shown to positively correlate with important indicators of later school achetem
(Catts, Fey, Tomblin, & Zhang, 2002; Hart & Risely, 1999).

Facilitative language techniques are strategies that parents and exlusattu
promote language in children who are deaf or have language delays. These technique
can be used with children from infancy to school age and can be modified according to
the child’s language ability and/or age. In previous literature, tatie language
techniques have been divided into two categories, lower versus higher-leeglistia
Lower-level strategies consist of linguistic mapping (putting into waalst the child
may be trying to communicate), imitation (repeating child’s utteratetdedling (naming

an object, picture, etc), and closed-ended questions. Higher-level stratelyide open-
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ended guestions, expatiation (expanding on the child’s utterance), and recast (changing
child’s utterance into a question). To date, only one coding scheme has been developed to
systematically evaluate facilitative language techniques duargnp-child interactions
(DesJardin, 2003b).

Furthermore, while some language techniques (e.g., linguistic mapping,anjitati
enhance language learning in young children at the single-word stage of language
development (Warren,Bredin-Oja, Escalaned, Finestack, Fey, & Brady, ili&)s
(e.q., recast, open-ended questions) provide support for children perforniiegvabt
to-three word level (Girolametto & Weitzman, 2006; Kaiser & Hancock, 20@8¢nial
linguistic input that is “fine-tuned” (tailored to the child’s language levah accelerate
spoken language development (Chapman, 2000; Yoder & Warren, 1998). For example, a
mother may begin a conversation by asking her child an open-ended questiomand if t
child does not respond, the mother might revert to a lower-level, closed-ended question.
In contrast, providing lower-level techniques when the child is at a higherdgeadevel
may hinder the child’s language development. The current study will provide ayistem
data on how parents use and modify their facilitative language techniques from one to
three years post-implantation.

Facilitative Language Techniques

During the critical stages of language development, particular techracgies
essential for developing more complex language. Facilitative langudgedgees, such
as open-ended questions, encourage conversation. In contrast, linguistic mapping and
imitation are more didactic in nature and are more appropriate for childrerrevabthe

pre-linguistic and one-word level of language development (Girolmaettq £989;
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Yoder, McCathren, Warren, & Watson, 2001). To date, only two studies have
investigated which linguistic parenting strategies are related tr lbertiguage outcomes
in children with cochlear implants.

The first study was conducted in a sample of 32 parent-child dyads with children
ranging in age from 2.5 to 7.2; children had bilateral profound SNHL aided by multi-
channel cochlear implants (DesJardin & Eisenberg, 2007). On average chigleen w
implanted at 34 months of age and assessed at 24 months post-implantation. Inythis stud
parents’ facilitative language techniques were coded during videotaped glatent-
interactions (i.e., free play, 2 storybook activities) and language was re@asing the
Reynell Developmental Language Scales. The use of higher-level lartgahggues,
such as recast, were positively associated with children’s receptiveagngbilities,
while the use of open-ended questions was positively related to children’ssixgre
language skills. In contrast, lower-level techniques, such as linguistpimgamvere
negatively correlated with children’s language abilities. This stuadyfalsnd that
mother’s quantitative linguistic input, such as mean length of utterance (MIlas)
associated with children’s language skills. Although this study provided useful
information on the effects of facilitative language techniques for childrénoachlear
implants, it had significant limitations, including a small sample size, ddlected at a
single implant center, a cross-sectional design and large age range. In adhdition, t
amount of time spent with the cochlear implant varied from 3 to 60 months post-
implantation. Moreover, this study was only able to report on the relationship between
facilitative language techniques and language scores and did not report on thef effec

the strategies on language. The current study expanded on these results lyinigl¢meif
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facilitative language techniques that predict growth in language 3 years post
implantation. In addition, this proposed study included a large, nationally reprasentati
sample of children under 2 years of age from 6 implant centers and 2 preschools.
The second study examined the relationship between early factors that may
influence children’s phonological awareness and reading skills over a daeperiod
(DesJardin, Ambrose, & Eisenberg, 2009). This study was an extension of the one
previously described; fifty percent of those children (n=16) who participatée in t
previous study were included. Consistent with previous findings, results indicated that
mothers’ facilitative language techniques during 20 minutes of video-tagrgdsiok
activities were associated with their children’s later phonologicateaveas and reading
abilities. Specifically, higher-level techniques, such as open-ended questieneelated
to better phonological awareness. Open-ended questions were also positivederssoc
to better letter-word identification and passage comprehension. Rgcashigher-level
facilitative technique, was also related to better reading achieveanaht¢cabulary and
reading vocabulary) (DesJardin, Ambrose, & Eisenberg, 2009). In contrast,léwekr-
strategies, such as linguistic mapping, were negatively coutelatie phonological
awareness and reading achievement (letter word identification, geamttabulary).
Furthermore, mothers of children with higher language scores on the Reynell or Ora
Written Language Scales (OWLS) used more higher-level facilitatrategies than
those with lower language scores (DesJardin, Ambrose, & Eisenberg, 2009). Although
this study provided important information, its sample size, use of different lgmgua
measures at each time point, and wide range of ages, limited researohehgsions.

Moreover, facilitative language techniques were only evaluated at oa@dimt and
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length of implant use varied for the sample (12 - 44 months at first assessrhent)
current study evaluated the effects of linguistic language techniques on gnowth i
language at 12, 24, and 36 months post-implantation.
Purpose of the Study

Despite the generally positive results associated with early ewghiplantation,
there is limited data on which clinical, rehabilitative, and educatiorsdegies enable
cochlear implant users to achieve their greatest potential in acqoieh;nguage. This
study evaluated parents’ linguistic input in “mismatched” parent-cyédisl (i.e., hearing
parents of deaf children) over 3 years following cochlear implantationsémsgle was
drawn from the largest, nationally representative, and youngest sampbd ohiigren
with cochlear implants. The goals of the study were to identify which parental
communicative strategies, such as parallel talk, expansion, and open-ended questions,
were most effective in facilitating the development of language and comationim
deaf children following cochlear implantation. A secondary goal of this shatlyded,
incorporating these strategies into early intervention and rehabilitatiorapredor
hearing-impaired children, if empirical support for particular pareaaimunication
strategies is garnered.

Study Aims & Hypotheses

The major aim of this study was to identify the facilitative language teuhsi
used by parents that are associated with growth of oral language. Baseut oesparch,
it was hypothesized that higher-level facilitative language techniquek as recast and
open-ended questions, would be more effective in fostering growth of language compared

to lower-level strategies, such as imitation. Another major aim of this staglyo assess
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the facilitative language techniques used by parents of young deaf claldraseline
(prior to implantation) and for 3 years post-implantation. Over the 3 years ofudimgil
assessments, parents were expected to use increasingly “higher-tengilinication
strategies in their dyadic interactions. It was hypothesized thatrdewel” strategies
(e.g., labeling) would be used more frequently for children prior to implantation and
“higher-level” strategies (e.g., open-ended questions) would be used nuourenittg for
children post-implantation. Secondary aims of this study included, describing the mos
frequent facilitative language techniques used by parents of hearingechphildren
under two years of age and comparing the types of facilitative language teshusgde

in a structured (Free Play) and unstructured task (Art Gallery).
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CHAPTER lII:
Method
Participants

Participants were part of a larger study, the Childhood Development after
Cochlear Implantation Study (CDaCl), a multi-center, national cohort inagistigof the
effectiveness of pediatric cochlear implants (Quittner et al., 2004). Thislar¢jest and
youngest sample of cochlear implant candidates that have been studied longytudinall
Participants were recruited from six clinical implant centers (Logefes, CA,

Baltimore, MD; Miami, FL; Ann Arbor, MI; Durham, NC; Dallas, TX ) and two
preschools (Baltimore, MD; Dallas, TX)that enrolled hearing childremk(&t al., 2007).
The full CDaCl cohort consisted of 188 and 97 hearing children (for complete
demographics of the CDaCl cohort see Fink et al., 2007).

Inclusion criteria for children in the CDaCl study were: 1) age undeats y2)
severe to profound sensorineural hearing loss, and 3) parents committed to gdeatin
child in spoken English. Exclusion criteria included significant cognitive inpait
(i.e., a Bayley Mental or Motor score of less than 70 or Leiter InternatRerédrmance
Scale — Revised (Leiter-R) score of less than 66; Bayley, 1993; Roid & Mi@ied).
Children with minor cognitive deficits were included to increase the gereddity of
the findings to a broader population of children receiving cochlear implantsifpzants
in both the deaf and hearing group were assessed at Baseline (two to four veed&s pr
implantation for the deaf group) and every six months (from point of activation for deaf
group) for three years. Institutional review boards at all centers aphtioeestudy

protocol.
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Enroliment began in October 2002 and continued through December 2004. Four
hundred and twenty-five Cl candidates were screened, 268 children were eligthke for
study and 188 consented to participate across six cochlear implant sitegobiorty
percent of the screened sample was enrolled.

For the current study, only children 2 years and younger were included (n =93;
See Table 1). Demographic differences in the younger and older deaf coherts we
evaluated with-tests for continuous variables and chi square tests for categorical
variables. They did not differ on gender, ethnicity, parental education, househol@jncom
cause of hearing loss, or primary communication mode. The younger and older
subsamples primarily differed on variables influenced by age. Specifittadly differed
on onset of deafness, age at diagnosis, and age at first amplification, witlutigery
subsample having an earlier onset, were younger at diagnosis, and also ybfirsger a
amplification uset(178)=-3.78p<.001;t(186)=-8.18 p<.001;t(186)=-9.02p<.001).
Differences were also found on Pure Tone Average, the average of hearitigityens
(PTAA4) for the better ear and etiology of deafness, with higher PTA4 andnitahge
onset in the younger subsampid 83)=2.89p<.01,%(2) = 18.58 p< .001).

Procedure

After an initial medical screening for children in the deaf group, a baseline
assessment was scheduled for two to four weeks prior to cochlear implant sutgsry. T
assessment was conducted by a speech/language pathologist eitbh@ématdant center
or, in the case of one of the preschools from which hearing controls were rectuited, a
preschool itself. The assessment was typically conducted during twaalyalf-d

appointments to lessen fatigue for the child and family. During the first dantpar
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Characteristic

Young Deaf Children(n = 93)

Age (months) Mean age (SD) 14.51 (4.72)
Age of onset of hearing loss (months) 0.82 (2.59)
PTAA4 (better ear) 109.56 (15.42)
Age at diagnosis (months) 5.14 (5.36)
Age at first hearing aid use (months) 7.38 (5.63)
Onset of hearing loss Sudden 7% (6)
Progressive 20% (19)
Congenital 72% (67)
Cause of hearing loss Genetic 32% (30)
Aminoglycosides 1% (1)
Cytomegalovirus 1% (1)
Hyperbilirubinemia 3% (3)
Meningitis 5% (5)
Prematurity 1% (1)
Other 1% (1)
Unknown 55% (51)
Gender % (n) Male 54% (50)
Female 46% (43)
Race White 81% (75)
African-American 9% (8)
Asian 3% (3)
Other 8% (7)
Ethnicity Hispanic 15% (14)
Non-Hispanic 84% (78)
Communication Mode Speech 24% (22)
Sign Language 19% (18)
Simultaneous/Speech Emphasis 23% (21)
Simultaneous/Sign Emphasis 2% (2)
Other / Undecided 32% (30)
Parents’ education < High school 2% (2)
High school grad 17% (16)
Some College 28% (26)
College 53% (49)
Parents’ Income < $15,000 3% (3)
$15 — 29,999 13% (12)
$30 — 49,999 20% (19)
$50 — 74,999 19% (18)
$75 — 100,000 18% (17)
$100,000 + 17% (16)
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completed demographic and self-report measures of communication and behavior, and
children were assessed with language measures, cognitive tests, and an aadiologi
exam. On the second day, children participated in videotaped, free play, structured play
and problem-solving tasks with and without parents, and parents completed psychosocial
guestionnaires about their children. All measures, including those relatedjt@be,
were conducted in spoken English. Parents in the deaf group received a $100 honorarium
annually, travel stipends if required, and extended warranties for the im@ants a
reimbursement for their time and effort; parents in the hearing groewedahe same
honorarium. All written and videotaped materials were de-identified, reglaci
participant names with numbers to ensure confidentiality.

Cl candidates were typically scheduled for surgery 2-4 weeksladtdraseline
assessment, with a return visit 4-6 weeks later for implant activatidow-op
assessments were then conducted every 6 months. At each assessment point,-the parent
child dyad completed the videotaped interaction tasks, along with a series of
guestionnaires. The yearly assessment points (Baseline, 12 months, 24 months, 36
months) and two of the four videotaped tasks were used in this study (i.e., Unstructured
Free Play task, Structured Art Gallery task).

Measures

Language

Reynell Developmental Language Scales.(RDLS; Reynell & Greuber, 1990):
The RDLS are commonly used, well-validated language scales for chddeeto seven
years of age. They have been used with deaf and hearing children (DesJald0@9;

Horn, Fagan, Dillon, Pisoni, & Miyamoto, 2007; Laing, Law, Levin, & Logan, 2002).
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This test also provided explicit instructions regarding adaptation of testiattation for
hearing-impaired children, which allows for testing in different commuoicahodes.
The measure consists of a Verbal Comprehension and Expressive Languag8stial
scales have acceptable split-half reliability coefficientesgage groups ranging from
0.74 to 0.93. Children’s scores can be compared to normative data to produce either
standard scores or language age.

Videotaped | nteractions

Free Play Task. Free play tasks are commonly used to assess a variety of
developmental processes, including the quality of parent-child interactionsrantinza
strategies (NICHD, 1999). In the present study, age appropriate toysneseated to
each parent-child dyad. The parent and child were instructed to “play as you would a
home,” and their interactions were videotaped for 10 minutes. The first 5 minutes of this
task was used in the current study.

Art Gallery Task. In the Art Gallery task, parents were asked to show the child a
series of 5 art pictures that were mounted on the walls of the playroom edrdiffe
heights. Parents were asked to talk about the pictures for a period of 5 minutes and
determine which picture the child liked best and least. This task has been used in pri
studies to assess parental sensitivity and communicative competencdrienchith
atypical language development (Deckner, Adamson, & Bakerman, 2003).

Coding Videotapes Parent-Child I nteractions

Transcription of Videotaped Language Samples. All parent and child speech,

vocalizations, and sign language from the 93 videotaped dyads were transcribed using the

Codes for the Human Analysis of Transcripts (CHAT). Transcriptions wergzadal
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using the Computerized Language Analysis (CLAN) system (MacWhinney, 2005s
the 4 assessment points (tapes = 372). To ensure accurate transcription of trengdarent
child utterances and/or sign language, all transcriptions were revigwe lndividual
coders. Previous research has reported good agreement for the calculationtof-word
word correspondence, ranging from 0.95 - 0.98 Cohen’s kappa for both mother and child
utterances and 88- 93% for mother and child sign language utterances.

Parenting Strategies for Communication (PSC; DesJardin, 2003; see Appendix
A). Each parent’s transcribed utterance (linguistic phrase or senterscepded for one
of 11 possible facilitative language techniques during both the Free Playtaadllery
tasks. Codes included imitation, linguistic mapping, closed and open-ended questions,
and parallel talk (see Tables 2-3 for a complete description of codesateteeliability
was established by having 20% of the tapes coded by an additional trained rater
Interrater reliability, indicated good agreement with Cohen’s kappa rangimgdif79 to
0.88 (Mean = 0.84). Proportional scores for each facilitative language techraggie w
calculated and used in the analyses in order not to penalize less talkaivis pdro
used appropriate language techniques. Accordingly, proportional data weratedl&yl
dividing the total number of uses of each language technique by the overall number of

parental linguistic attempts, which produced a percentage for eachystrateg
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Description and Examples of Lower-Level Parental Facilitative Language Techniques

Facilitative Language
Technique

Description Example

Linguistic mapping

Imitation

Label

Closed-ended question

Putting into words or interpreting the child’s Child hands mother a toy cat and vocalizes —
intended message using the context as a cluemother says, “kitty.”
(child uses a preceding vocalization that is not
recognizable as an approximation of a word). Child pushes the car away and vocalizes —
father says, “all done.”

Repeating verbatim the child’s preceding Child says, “boy” and mother says, “yes boy.”

vocalization or verbalization without adding

any new words. Child says, “pretty doll” and mother says,
“pretty doll.”

Stating the name for a toy, picture, or object. Grandmother says, “There is a doggie” or
“| see the fish in the water.”

Stating a question in which the child can orfRather asks child, “Is that your favorite?” or
answer with a one-word response. “Do you like that picture?”
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Description and Examples of Higher-Level Parental Facilitative Language Techniques

Facilitative Language
Technique

Description Example

Parallel Talk

Open-ended question/
phrase

Expansion

Expatiation

Recast

Caregiver talks aloud about what the child is Child is looking directly at a the picture of a bumble-
directly doing, looking at, or referencing. bee and caregiver says, “The bumble-bee is flying
over the flowers.”

Caregiver provides a phrase/question in whichNhile looking at a picture, caregiver says,
the child can answer using more than one wort¥hat is happening in this picture?” or “What do
you think the cowboy will do next?”

Caregiver repeats child’s verbalization providi@hild says, “baby cry.” and the caregiver says,
a more grammatical and complete language “The baby is crying.”
model without modifying the child’s word order
or intended meaning.
While looking at the picture — child says, “swim
Similar to expansion except caregiver adds nemater” and mother says, “Yes, we are going
information. swimming in the beach. This summer we are going
to the beach.”

Caregiver restates the child’s verbalization in€@hild says, “grandma here” and the caregiver says,
a question format. “Is grandma here? or “Do you think grandma
is here?”
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CHAPTER IV
Results
Statistical Procedure

A series of bivariate latent difference score (LDS) models wektosevaluate
the relationship between facilitative language techniques and languadepeent
(expressive and receptive) across 3 years post-implantation. In additiorgtbiz&¥S
models were used to examine whether one variable predicted change in the other
(McArdle, 1988; McArdle & Hamagami, 2001; McArdle & Nesselroade, 2002). Prior to
fitting these bivariate models, univariate latent growth curve modelsaébr\eariable
were completed to model the change process. Then, bivariate latent groxetmoulels
were modeled to determine whether facilitative language technigues andglanggra
correlated (indicating that the change processes were relatedyiRglthese models,
bivariate LDS models examined whether facilitative language technieghés later
change in expressive and receptive language scores, as measured bydtie Bamause
the change process could go in either direction (change in facilitative tentreniques
could predict subsequent change in language, or vice versa), parameteeh for ea
direction were estimated simultaneously (i.e., with facilitatinglege techniques as the
predictor and then with language as the predictor).

Full information maximum likelihood estimation with Mplus software (Muthen &
Muthen, 2008) was used for all analyses. This procedure estimates the madet@ara
using all available information rather than deleting cases with incompletéktaders,
2001). Thus, families who did not complete all assessments were stillduirlid@ese

analyses. This decision was made to maximize power of finding effeotssavariables
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and time. Similarly, the focus was on creating a reliable parameteagsfor each
variable as a predictor of the change in the other variables, rather thamttieg all
possible curvilinear growth parameters. Thus, growth parameters for redatesan of
change in the bivariate LDS models only were estimated, in order to keep shHaghbt
focused and not increase the Type | error rate by estimating too nranygpers.

For descriptive purposes, goodness of fit for the models were recorded. Several
goodness of fit indices were used, which can be broken down into absolute fit (how well
the model reproduces the data) and predictive fit (goodness of fit in the hygadthe
replication samples). Assessment of absolute model fit was based on iteditagd
ratio chi-square. Moreover, predictive fit statistics, including the Akiaifteemation
criteria (AIC), which is a parsimony adjusted index (i.e., favors simpler sddeler
values of the AIC indicate better fit), the Bayes Information crif@I&), which also
penalizes model complexity (lower values of the BIC indicate better fd){ranroot
mean square error of approximation (RMSEA) were also utilized. There issteotdgard
cutoff for an acceptable fit on the AIC and BIC, but these numbers are included to
facilitate comparison of fit indices across models. In general, good modelarhave
RMSEA of .05 or less.

Descriptive Statistics

Table 4 presents descriptive statistics for the facilitative langeabeaiques,
Reynell language scores, total parent utterances, and mean lengthamiceti@®ILU).
Means and standard deviations for each variable are presented for each atgeEssme
baseline (pre-implantation), 12 months, 24 months, and 36 months post-implantation.

For facilitative language techniques, descriptives are presented loineaddual
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Means and Standard Deviations for Facilitative Language Techniques & Language Measures

Baseline 12 Month 24 Month 36 Month
Mean SD Mean SD Mean SD Mean SD
Lower Level Strategies (%) 74.60 9.54 61.85 9.83 56.12 10.94 50.47 10.70
Linguistic Mapping (%) 0.40 0.92 1.07 1.35 1.17 1.40 0.72 1.23
Comments (%) 2353 7.62 1591 5.63 12.61 6.01 11.88 6.35
Imitation (%) 0.33 0.58 2.53 2.27 2.76 2.30 2.97 2.20
Label (%) 6.90 4.79 4.80 3.77 2.54 2.71 2.20 2.56
Directive (%) 26.81 12.70 21.97 9.46 19.13 9.77 15.34 9.38
Closed-Ended Question (%) 16.63 8.02 15.57 595 17.91 6.47 17.92 6.63
Higher Level Strategies (%) 24.68 9.71 37.87 986 43.65 11.09 4931 10.66
Open-Ended Question (%) 6.37 4.09 10.70 6.02 12.71 6.65 15.83 6.46
Expansion (%) 0.02 0.11 0.76 1.19 1.60 1.44 1.98 1.55
Expatiation (%) 0.01 0.07 0.53 0.81 0.72 0.73 1.03 1.05
Recast (%) 0.00 0.04 0.94 1.38 3.87 3.05 5.54 4.00
Parallel Talk (%) 18.27 9.43 24.92 9.03 24.75 9.32 2450 9.32
Receptive Language 1.15 210 1501 10.33 28.97 1481 40.27 15.80
Expressive Language 421 3.57 16.34 7.22 2722 1054 3579 12.27
Parent Utterances 105.99 42,98 11850 32.48 113.12 33.89 108.10 30.00
Mean Length of Utterance 2.94 1.22 3.07 0.69 3.28 0.80 3.55 0.83
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strategy (e.g., imitation, close-ended question) as well as composite gsedein the
subsequent analyses (lower-level strategies, higher-level stgtefine most frequently
used lower-level strategies across time were directives, commentspaad-ehded
guestions. The most frequently used higher-level strategies were paitkllelpen-ended
guestions, and recast. Overall, lower-level strategies were used nourently than
higher-level strategies during parent-child interactions.
Preliminary Analyses

Prior to testing the final models described below, several approaches were
attempted to separate the facilitative language techniques rathepothaiming them.
Confirmatory factor analyses were conducted, but the models did not converge.
Parameters were set with previous values from exploratory factor analydestart
values were also set, but these models still did not converge. It was suspedtesl|tvat
variability of specific parent language techniques (i.e., expansion) mafiagteed the
ability of these models to converge. However, the low variability of thebaitpes was
expected due to the children’s age and language impairment. As a result, composite
scores of lower-level and higher-level strategies were created. ¥ieysly noted, these
lower and higher-level strategies have been based on theory and researdchyaspe
language pathologists. Use of the composite scores assigned in the finalimpdaied
model convergence and estimation, as well as interpretability of thesresult
Task Differences

Data was obtained for this study by coding two five-minute video-taped parent-
child interactions: Free Play and Art Gallery. Prior to using the compasitessof

facilitative language techniques in the final analyses, task differereresewamined
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using a series of 2 x 4 repeated measures analysis of variance (ANO$Rwdaithe
between-subjects variable, with two levels (Free Play and Art Gallengg Was the
within-subjects variable with four levels (pre-implantation, 12, 24, and 36 post-
implantation). Descriptive statistics by task are presented in Table 5.

The first RM-ANOVA examined task differences for total utterances (nuofber
words spoken by the parent). Results indicated a significant main effectior ta
(F(1,128) = 34.43p<.001), with more utterances in Art Gallery when compared to Free
Play (Figure 2). There was also a significant quadratic effect fer i, 158) = 28.98),
p<.001). Utterances increased from pre-implantation to 12 months post-implantation, but
decreased at 24 and 36 months post-implantation.

A second RM-ANOVA was completed to examine task differences for MLU
(Figure 3). There was a main effect for taBKL(156) = 9.22p<.05), with longer MLUs
in Art Gallery compared to Free Play. In addition, there was also aisamtifinear time
effect F(1,156) = 97.63p<.001), with MLUs significantly increasing over three years
implantation.

The third RM-ANOVA examined task differences in lower-level facilat
language techniques (Figure 4). No differences were found between the lower-leve
strategies in Art Gallery compared to Free PR\ (159) = 2.27p>.05). However,
results indicated that there was a significant time effgdt,{59) = 412.35p<.001).
Lower-level facilitative language techniques decreased signifycthmee years post-
implantation. No interaction between task and time was found.

Similar results were found for higher-level facilitative languagban&ues

(Figure 5). No task differences were found for higher-level language technique
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Table 5

Facilitative Language Techniques & Parent Utterances by Task

Baseline 12 Month 24 Month 36 Month

Free Play Art Gallery Free Play Art Gallery Free Play Art Gallery Free Play Art Gallery

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Lower-Level Strategies (%)  74.75(13.41) 75.26 (11.18) 60.86 (13.66) 62.73(12.91) 56.40 (13.77) 56.08 (13.68) 48.07 (13.88) 53.18 (14.80)
Higher-Level Strategies (%) 24.92 (12.32) 23.74 (11.24) 38.94 (13.62) 36.94 (13.14) 43.38(14.02) 43.68 (13.73) 51.85(14.46)  46.52 (14.60)
Parent Utterances 93.41 (44.62) 118.58 (37.48) 107.06 (34.61) 129.95 (25.67) 102.52 (33.71) 123.60 (30.83) 97.69 (29.53)  118.50 (26.80)

Mean Length of Utterance 2.64 (0.66) 3.23 (1.54) 2.96 (0.61) 3.19 (0.75) 3.21 (0.73) 3.35(0.87) 3.49 (0.73) 3.62 (0.91)
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Figure 2.Repeated-measures analysis of variance of total number of parent utidrnance
task (Free Play versus Art Gallery) over three years post-implantaigprificant
differences were found by task, with more parent utterances duringgherys There

was also a significant quadratic time effect; utterances increasadi to 12 months
post-implantation, but decreased at 24 and 36 months post-implantation.

BL = Baseline (prior to implantation)
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Figure 3.Repeated-measures analysis of variance of mean length of parearagsey
task (Free Play versus Art Gallery) over three years post-implantaigprificant
differences were found by task, with longer parent utterances duririgaflery. There
was also a significant time effect; MLU increased significantly dvee.

BL = Baseline (prior to implantation)
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Figure 4.Repeated-measures analysis of variance of lower-level fagditanguage
techniques by task (Free Play versus Art Gallery) over three yeasisnmbantation. No
significant differences were found by task. A time effect was found; lcavei-I
strategies decreased significantly over time.

BL = Baseline (prior to implantation)
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Figure 5.Repeated-measures analysis of variance of higher-level faeditanguage

techniques by task (Free Play versus Art Gallery) over three yeasisnpdasntation. No

significant differences were by task. A time effect was found; hitgvel-strategies

increased significantly over time.

BL = Baseline (prior to implantation)
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(F(1,159) = 2.55p>.05). However, there was a significant time effé¢fL(159) =
422.56,p<.001), with higher-level strategies increasing over three years impbantso
interaction between task and time was found. As a result, the composite scores for
facilitative language techniques were used for all subsequent analyses.

In summary, differences in utterances and MLU were found when comparing Free
Play and Art Gallery. Results were consistent with the expectation thetuséd tasks,
such as Art Gallery would be better facilitators of oral communication betpagents
and children. However, no differences by task were found on the use of facilitative
language techniques, including both lower-level and higher-level strategies. This
suggested that although Art Gallery produces more communication between aadents
children, the quality of the parent-child communication is similar in an unstructured
compared to a structured task.
Stage 1: Univariate Latent Growth Curve Modeling

The first set of models was used to determine whether facilitative lamguag
techniques (lower and higher-level strategies) and language (exprassdireceptive)
significantly changed over three year’s post-implantation. Figures $pfaglipath
diagrams of the latent growth curve models, which estimated the level of both pre-
implantation (performance at baseline) and the latent growth variable (howenhi
change). Loadings on the factors were constrained so that each child®tyayeould
form a straight line (McArdle & Nesselroade, 2002).

Facilitative Language Techniques. Both lower and higher-level facilitative
language techniques showed significant change across three yeamspastation: fit

indices for Lower-Level Strategies, loglikelihood =-1304.39, df = 8, AIC = 2620.78,
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Figure 6.Predicted individual trajectories and latent growth curve models for lowelr-le

facilitative language techniques. Top panel: Factor loadings in the model weoetisat

linear trajectories were predictdditial refers to the initial baseline (prior to

implantation) level of the variable. Bottom panel: Lines reflect each pergredgted

linear trajectory of change in lower-level strategies over thres yest-implantation.

*p<.05
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Figure 7.Predicted individual trajectories and latent growth curve models for higher-

level facilitative language techniques. Top panel: Factor loadings in ttiel nvere set

so that linear trajectories were predictitial refers to the initial baseline (prior to

implantation) level of the variable. Bottom panel: Lines reflect each pergredgted

linear trajectory of change in higher-level strategies over thres peat-implantation.

*p<.05
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Figure 8.Predicted individual trajectories and latent growth curve models for exygessi

language based on the Reynell Developmental Language Scales. Top paoel: Fact

loadings in the model were set so that linear trajectories were predted . refers to

the initial baseline (prior to implantation) level of the variable. Bottom pameds

reflect each person’s predicted linear trajectory of change in exprésmsgueige over

three years post-implantation.

*p<.05
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Figure 9.Predicted individual trajectories and latent growth curve models for receptive
language based on the Reynell Developmental Language Scales. Top paoel: Fact
loadings in the model were set so that linear trajectories were predted . refers to

the initial baseline (prior to implantation) level of the variable. Bottom pmeds

reflect each person’s predicted linear trajectory of change in recemtigedge over

three years post-implantation.

*p<.05
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BIC = 2635.91, RSMEA = 0.14; fit indices for Higher-Level Strategies, loglikelihood =
-307.20, df = 8, AIC = 2626.40, BIC = 2641.53, RSMEA = 0.15. Estimates of lower-
level language techniques began on average at 72.58% of the total 10 minute interaction
and decreased by 7.86%<(001) over time. Estimates of higher-level language
techniques were on average, 26.80% of the total and increased by 8.02% over time
(p<.001). Thus, both lower and higher-level strategies displayed significant chamge ove
time, with lower-level strategies decreasing and higher-leveégtest increasing over
time.

Language. Similar to these results for facilitative language techniques, both
expressive and receptive language scores showed significant coerggethree years
post-implantation: fit indices for expressive language, log likelihood = -1082.638 df
AIC =2177.25, BIC = 2192.31, RMSEA = 0.23; fit indices for receptive language,
loglikelihood = -1151.47, df = 8, AIC = 2314.93, BIC = 2330.00, RMSEA = 0.40.
Estimates of expressive language raw scores were, on average, 5.20 anddrmreas
10.38 points§<.001) over time. Estimates of receptive language raw scores were on
average 2.02 and increased by 12.76 popxtQ1) over time. Thus, both expressive and
receptive language scores demonstrated significant improvement oveygareef
implantation.

Stage 2: Dual Latent Growth Curve Modeling

The next set of models investigated whether changes in facilitative language
techniques and language scores were related to each other. Univamatgrtateh curve
models were run simultaneously and the correlation of one variable’s latené ahigimg

the other variable’s latent change was estimated.
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Lower-Level Strategies. As noted in Figure 10, the latent change on lower-level
strategies was significantly correlated with latent change on exprémsgueagern=0.41,
p <.01; fit indices loglikelihood = -2374.50, df = 34, AIC = 4769.00, BIC = 4794.22,
RMSEA = 0.16). In addition, baseline (pre-transplant) facilitative languemigues
and expressive language scores were predictors of this change procEgpufeet0).
The latent change on lower-level strategies was also significantBlated with latent
change on receptive language (see Figure40;47,p<.01; fit indices loglikelihood = -
2444.79, df = 34, AIC = 4909.58, BIC =4934.79, RMSEA = 0.223). Initial facilitative
language techniques and receptive language scores were also predittisrsiange
process.

Higher-Level Strategies. Similar results were found for higher-level strategies
(see Figures 12 and 13). The latent change on higher-level strategiegmfasasily
correlated with latent change on expressive and receptive language scpresgizgr
= 0.41,p<.01; fit indices loglikelihood = -376.66, df = 34, AIC =4773.33, BIC =
4798.54, RMSEA = 0.17; Receptive= 0.47,p<.01; fit indices loglikelihood = -
2446.61, df = 34, AIC = 4913.21, BIC = 4938.43, RMSEA = 0.23, respectively).
Furthermore, initial higher-level language techniques and expressivecaudive
language scores were significant predictors of this change in language

In summary, as hypothesized, changes in facilitative language techniques and
measured language were related to one another. Specifically, lowestiategies were
negatively related to improvements in expressive and receptive language. Istcastra
predicted, higher-level strategies were positively relat@éehpoovementsn expressive

and receptive language.
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Figure 10.Dual latent growth curve models of lower-level facilitative language
techniques and expressive language modeled simultaneously and indicating that the
slopes of the two change processes are correlaigdl refers to the initial baseline

(prior to implantation) level of the variable.
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Figure 11.Dual latent growth curve models of lower-level facilitative language
techniques and receptive language modeled simultaneously and indicating shapéise
of the two change processes are correldtstial refers to the initial baseline (prior to

implantation) level of the variable.
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Figure 12.Dual latent growth curve models of higher-level facilitative language
techniques and expressive language modeled simultaneously and indicating that the
slopes of the two change processes are correlaigdl refers to the initial baseline

(prior to implantation) level of the variable.
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Figure 13.Dual latent growth curve models of higher-level facilitative language
techniques and receptive language modeled simultaneously and indicating shapéise
of the two change processes are correldtstial refers to the initial baseline (prior to

implantation) level of the variable.
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Stage 3: Dynamic Bivariate Latent Difference Score Modeling

Bivariate LDS modeling provides a flexible framework for testing onebkr as
a predictor of change in another. Thus, it allows the evaluation of predictive rdigi®ns
in a multivariate change process. It facilitates modeling the relatpisthe opposite
direction, to evaluate whether change is uni- or bidirectional. In this modef, man
parameters were constrained; specifically, all of the unlabeled awdmsé¢re
constrained. Only one alph& to model straight-line growth) and gamnyat6 model
change process over time) were estimated for all time points (sesld@&\Hamagami,
2001, for a detailed explanation of these procedures). The goal was to test specific
hypotheses abouthich change process (facilitative language techniques or language)
was a leading indicator of the other. Thus, growth was constrained to be linelae and t
number of parameters estimated were limited in each model, allowing it to cenverg
fairly easily.

Model 1. Lower-Level Language Techniques and Expressive Language. Model
1 attempted to determine whether lower-level strategies predictedhatgge in
expressive language scores. Figure 14 presents a diagram showiefatimeship with
the bivariate LDS model (fit indices: Loglikelihood =-2334.91, df = 28, AIC = 4719.81,
BIC = 4782.86, RMSEA = 0.10). As a reminder, the arrows labeledywghmma)
predicted the relationship between variables. Lower-level stratedi@®dsignificantly
predict improvements in expressive language over three years of implantati
Specifically, lower-level facilitative language techniques did not preti@nge in
expressive language at 12 montts1.84,p>.05), 24 monthst€ 1.83,p>.05), or 36

months post-implantation=< 1.91,p>.05). Similarly, expressive language scores did not
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Figure 14 .Bivariate latent difference score model of lower-level languadeigaes and
expressive language. Lower-level strategies did not significarglyict change in
expressive language over time. Expressive language scores also did notcheedie in
lower-level strategies. BL = baseline assessment (prior to coamplantation); mos. =
months post-implantatiomn; = estimate to model straight-line growths estimate to

model change process across time.
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predict change in lower-level strategies at 12 morith4.61,p>.05), 24 months (= 1.00,
p>.05), or 36 months post-implantatids 0.89,p>.05).

Model 2: Lower-Level Language Techniques and Receptive Language. Similar
to Model 1, Model 2 attempted to determine whether lower-level strategies ededict
change in receptive language. Figure 15 shows the relationship with the bivBi$ate
model (fit indices: Loglikelihood =-2364.51, df = 28, AIC = 4779.03, BIC = 4842.07,
RMSEA = .09). As expected, lower-level strategies did not predict improvements in
receptive language. Rather, there was the inverse relationship; a daecreager-level
strategies predicted improvements in receptive language scores at 12 myofRH0(
p<.05), 24 monthst€ -2.12,p<.05), and 36 months post-implantatid¢a {2.05,p<.05).
Similar to Model 1, receptive language scores did not predict change in laskr-le
strategies at 12 monthis=(1.61,p>.05), 24 monthst€ 1.33,p>.05), or 36 months post-
implantation = 0.07,p>.05).

Model 3: Higher-Level Language Techniques and Expressive Language. Model
3 attempted to determine whether higher-level strategies predictegednagxpressive
language scores. Figure 16 shows the relationship with the bivariate b®& (ht
indices: Loglikelihood = -2325.04, df = 28, AIC = 4700.07, BIC =4763.12, RMSEA =
.01). As hypothesized, higher-level strategies significantly prebioctprovements in
expressive language over time. Increases in higher-level strapegtisted
improvements in expressive language at 12 momth2.%9,p<.01), 24 monthst£ 2.45,
p<.05), and 36 months post-implantati¢n 2.37,p<.05). Similar to the previous model,
expressive language scores did not predict change in higher-level strétegmonths

t= 1.80,p>.05; 24 month$= 0.90,p>.05; 36 month$= 0.64,p>.05).

www.manaraa.com



57

Recep,
36 mos.

Latent
Lower
BL

Lower
BL

Latent
Recep.

Latent
Lower
12 mos.

Latent
Recep.

Latent
Recep.

Change
24 to 36

Lower
12 mos.

Lower

Figure 15.Bivariate latent difference score model of lower-level languadeigaes and

receptive language. As lower-level strategies decreased, keckgriguage scores

increased. Receptive language scores also did not predict change in lower-level

strategies. BL = baseline assessment (prior to cochlear impbematios. = months

post-implantationy = estimate to model straight-line growths estimate to model

change process across time.
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Figure 16.Bivariate latent difference score model of higher-level languag@itpees
and expressive language. Higher-level strategies predicted impnotgeimexpressive
language scores over time. Expressive language scores did not predictichagier-
level strategies. BL = baseline assessment (prior to cochleanitaida); mos. =
months post-implantatiomn; = estimate to model straight-line growths estimate to

model change process across time.
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Model 4. Higher-Level Language Techniques and Receptive Language. Model
4 attempted to determine whether higher-level strategies predictegednamceptive
language. Figure 17 shows the relationship with the bivariate LDS modeb(&eés:
Loglikelihood = -2361.90, df = 28, AIC = 4773.79, BIC = 4836.83, RMSEA = .07).
Higher-level strategies also predicted improvements in receptigadge; however, the
relationship was only significant at 36 months post-implantation. Higher-leviegesa
used at 24 months post-implantation significantly predicted change in recepgvade
at 36 months post-implantatiot¥(1.96,p<.05). The relationship between higher-level
strategies and change in receptive language trended toward signifitdritenonths
(t= 1.73,p<.08) and 24 months post-implantati¢n 1.87,p<.08). Thus, there appears to
be a delayed effect of higher-level strategies on growth in receptivedigagcores.
Similar to previous models, receptive language scores did not predict changjaein hi
level strategies at 12 months ¢0.60,p>.05), 24 monthst€ -1.14,p>.05), or 36 months

post-implantationtE -0.20,p>.05).
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Figure 17.Bivariate latent difference score model of higher-level languag@itpees

and receptive language. Higher-level strategies predicted improvemeeteptive

language at 36 months, but no significant relationship was found at 12 and 24 months

post-implantation. Receptive language scores did not predict change in higher-le

strategies. BL = baseline assessment (prior to cochlear impdemiatios. = months

post-implantationy = estimate to model straight-line growths estimate to model

change process across time.
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CHAPTER V
Discussion

This study examined the effects of parents’ facilitative language tpesion the
growth of young, deaf children’s language for 3 years following cochigaantation.
This sample was drawn from the largest, youngest, and most nationally négtiese
sample of young deaf children receiving cochlear implants. The major purpose of the
study was to identify which facilitative language techniques were nfestie€ in
fostering the development of expressive and receptive language in thesenchildr
Secondary aims included identifying the most frequent facilitative |agggtegchniques
used by parents and comparing the types of facilitative language techusgueis a
structured versus an unstructured task.

Moderate support was found for the hypothesis that higher-level language
techniques would be associated with improvement in both expressive and receptive
language across three years post-implantation. In contrast, lowestiateies had
either no effect or a negative effect on expressive and receptive languagge brterms
of secondary aims, findings showed that parents of children with cochlear implahts use
combination of lower and higher-level strategies during video-taped pdméaht-c
interactions. Directives, comments, and close-ended questions were the mostlireque
used lower-level strategies and parallel talk, open-ended questions, and ezeakiew
most frequently used higher-level strategies. Further, as hypothesizeds paeshmore
higher than lower-level strategies across time. In terms of the difiesedbetween the
structured Art Gallery task and unstructured Free Play task, more and ladegenags

were observed in the structured compared to unstructured task. However, no differences
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were found in the use of facilitative language strategies. Lastly,ttthéedirection of
these effects, bidirectional analyses indicated that language scores pliddict changes
in the use of lower-level or higher-level strategies; parents’ steategre associated
with growth in language.

The hypothesis that higher-level strategies would be significasglycgated with
growth of oral language was moderately supported. Higher-levelgéstesonsistently
predicted growth irxpressivéanguage at all assessment points. However, although
higher-level strategies predicted significant changesdaptivelanguage at 36 months
post-implantation, only trends toward significance were found at 12 and 24 months post-
implantation. Thus, it appeared that facilitative language techniques hayadleffect
on receptive language. This may be due to the context in which these language
techniques are measured, since they heavily rely on the child’s vocalizatogrstsP
typically provide this linguistic input in response to the child’s bid for communication,
which may more strongly influence expressive rather than receptivealgegtor
example, when the parent is utilizing parallel talk (i.e., a higher-lexaegty), the child
has multiple opportunities for verbal expression. In contrast, when the parent asks a
close-ended question (i.e., a lower-level strategy), the child is likelgpome non-
verbally (nodding “yes”) or with a single word. Thus, higher-level strasegiay
facilitate a dynamic communication interchange. This process appearslve over
time where higher-level strategies and the child’s verbal output crealferaisforcing
cycle that yields better growth of expressive language. This is supportied Byear

longitudinal data, which showed a consistent increase in the use of highetrizegjiss.
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These results are consistent with prior studies of children with cochlear ig)plant
which have reported that higher-level strategies, such as recast and open-endatgques
are positively associated with children’s receptive and expressive n@basJardin,
Ambrose, & Eisenberg, 2009; DesJardin & Eisenberg, 2007). Furthermore, DesJardi
and colleagues (2009) also found a negative relationship between lower-leegietrat
such as linguistic mapping and directives, and receptive and expressive langilmge ski
(DesJardin & Eisenberg, 2007). Lower-level strategies are recomthérdzhildren at
the single-word stage of language development, while higher-level ssapggvide
support for children performing at the two-to-three word level. Further cdssaneeded
to determine when and for how long lower-level language techniques should be used with
deaf children using cochlear implants before they begin to have a negtdoteaf
children’s language growth.

These results also strongly supported the hypothesis that over time, panelats w
increase their use of higher-level communication strategies in thelicdyéeractions.

Over the 3 years of measurement, higher-level strategies increasi@dasgly from

25% to 50%, while lower-level strategies decreased significantly from 75% toTs0%

date, only two studies have investigated facilitative language techniquesd chddren

with cochlear implants and only one study used a longitudinal design. In the longitudinal
study, which assessed phonological awareness and reading skills, resuld that
higher-level facilitative language techniques positively contributed tdrenils literacy
(DesJardin, Ambrose, & Eisenberg, 2008). However, neither study reportegtidascri
information about the amount of time parents’ spent using these strategies.ibnaddit

these studies consisted of small sample sizes and data collected a¢ argotaght center.
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Thus, this was the first study to systematically measure these dyteterctions and
guantify the intensity of parental language input in a large nationallgseptative
sample.

As expected, the structured Art Gallery task was more effective inifagter
communication than the unstructured Free Play task. Parents’ had significarglgmal
longer utterances in the Art Gallery versus Free Play tasks. Tisedts e supported by
prior studies using this task with children with atypical language developmeckr{Er,
Adamson, & Bakeman, 2003). However, differences in the frequency of various types of
facilitative language techniques were not found. These results have impbniaat c
implications because parental linguistic input, such as vocabulary diversity and MLU
have been shown to correlate positively with language scores and later school
achievement (DesJardin & Eisenberg, 2007; Koester, Papousek, & Smith-Gray, 2000;
Weizman & Snow, 2001). In addition, previous literature has suggested that mothers’
MLU accounts for most of the variance in children’s expressive and recepiguealze
skills (Griolametto et al., 1999; Murray, Johnson, & Peters, 1990). Thus, the Art Gallery
task may be optimal for both assessing the quality of parental langypageind for
teaching parents how to facilitate their child’s communication.

Further, although this study could not determine cause and effect, analyses were
conducted to test bidirectional effects. Specifically, analyses examind¢dewvhe
children’s expressive language skills led to increases in parents’ use ofleiggier
communication strategies. No support was found for this relationship. Children’s
expressive and receptive language skills were not associated witleshampgrental

language strategies over time. Thus, within the limits of this study desappetrs that
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parents’ language techniques had a unidirectional effect on children’s language
development.
Limitations of this Study

First, although strong evidence was found that parents’ use of higher-level
language strategies increased children’s language skills overttisiapt possible to
conclude that this association was causal. This would require randomization endiffer
levels of parental language input, which was not possible given the study debsmwahn
of study to identify specific language techniques used naturally by paremtg thair
interactions with their children. Future studies should test the effectssefldnegyuage
strategies in a randomized, controlled trial. Second, the sample was limited to de
children ages 2 and younger receiving cochlear implants. Thus, it is not knownmwhethe
these facilitative language strategies would continue to be effectivenropng
expressive and receptive language skills in children implanted afterelef agFinally,
in the first year of the study, many children had severely limited laegaad) thus,
variability in their language scores was limited. A simpler languagasure, such as the
MacArthur-Bates Communicative Development Inventory, might have been more
sensitive to changes in language early in the study.

Clinical Implicationg/Future Directions

These results have several clinical implications. These findings dentedgtrat
parents have the potential to facilitate their child’s language developniealh, may
also have positive effects on school performance and social skills post-cochlear
implantation. This information may serve as a guide for cochlear implantpnegr

seeking to provide further assistance and care to children who are not developing
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adequate language after cochlear implantation. In addition, the stsatagialso be used
by both parents and teachers to facilitate optimal use of the auditory infammpativided
by the implant.

Future studies should examine the effectiveness of these strategies @amnchildr
implanted after 2 years of age. It is likely, based on DesJardin and cekbe@f09) that
these parent strategies will continue to foster growth in language for oldeenhildr
Studies should also begin to design interventions for parents using a coaching model
where parents receive hands-on training and practice using these effaxlitetive
language techniques. This intervention should then be evaluated in a randomized
controlled trial.

This intervention may also be incorporated into early intervention programs.
Currently, the federal government has recognized that having a child eighlality
presents significant challenges for the family. Thus, the government leiscktiee
Individuals with Disabilities Education Improvement A&EIA, 2004) and th®ivision
of Early Childhood (DEC) Recommended Practices in Early Intervention/Early
Childhood Special Educatiofsandall, Hemmeter, Smith, & McLean, 2005), which
supports the notion that parents and other key family members play an active role in
children’s learning and development. There are several parts to this act vehieteaant
to hearing impaired children: Part C (birth to 3 years old) and Part B (&5 gizl;
DesJardin, 2009). Under Part C, families and children with a known disability orfsmili
and children at-risk for future learning deficits receive free eangyuention services.
Families also receive an Individual Family Service Plan (IFSP), whidéveloped and

executed for the family and the child, with services delivered in the home environment
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(Walsh, Rous, & Lutzer, 2000). This would be an ideal environment to train parents on
these facilitative language techniques through Part C of the IDEIA.

Furthermore, if further studies find that these facilitative language tpotsare
effective for children implanted after 2 years of age, this interventionatsaybe applied
under Part B of the IDEIA. Part B encourages parental involvement in intenvéoti
preschool and school-aged children. However, parents do not necessarily receive direct
services under this provision (Guralnick, 2005). Thus, parents would need to learn the
higher-level facilitative language techniques early on, during Part C, anduwsti use
the strategies as their children develop. Taken together, early interventioanpspg
which provide professional guidance to parents, may have a significant imphet on t
language development of children with hearing impairments, as well as high quality

parent-child relationships and positive long-term educational and social outcomes.
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Introduction

Early language intervention for young children with disabilities relies on
naturalistic communicative techniques that model aspects of language cfumtenand
use (Hemmeter & Kaiser, 1994; McCormick, Loeb, & Schiefelbusch, 2003; Vukelich,
Christie, & Enz, 2002). In fact, naturalistic communicative techniques constitizee
measure children’s language learning lesson. Early interventionisisttadeaparents or
a child’s primary caretaker to use the following facilitative commuiviedechniques
with their young children in everyday routines in their natural environmegts lfeme,
daycare center).

The professional literature targets adult responsiveness to child comnamicati
attempts as one of the most important characteristics for facilitatingalpénguage
development in young children with communication delays (Cook, Tessier, Klein, &
Armbruster, 2000; Girolametto, et al., 1999). This model of intervention encompasses a
number of different techniques that are derived from social-interactioosti@ts of how
children learn language from their caregivers’ input. Many of the interaetbmigues
are positively related to later language development in hearing childrenxpréssive
language delays (Girolametto, et al., 1999; Nelson, Bonvillian, Denninger, Ké&plan,
Baker, 1984).

Some of the techniques, however, may limit children’s word learning. Moreover,
some of the techniques have been found to develop language in children with various
disabilities that may not be appropriate for children with cochlear implamnts (hental

retardation and autism). Thus, investigating mothers’ communicative techmnde
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children’s language learning during natural interaction sessions will fativance our
understanding of which communicative techniques better support children’s language

development in young children with cochlear implants.

For this project, each of the mothers’ utterances from the transcriptions tsfoodee

of the following communicative techniques. Although an utterance may seem to be coded
for more than one technique (e.qg., label and parallel talk), for this study, thegtexhni
thatbest exemplifies the utterance will be used.

Communicative Techniques

1. Linguistic mapping — LM

2. Continuant or Comment — CO

3. Imitation — IM

4. Label-LB

5. Directive — DR

6. Closed-ended question — CQ

7. Open-ended question or phrase — OQ

8. Expansion — EX

©

Expatiation — EXP
10.Recast — RE

11.Parallel Talk - PT
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Facilitative Communicative Technigues

1. Linguistic mapping(LM) — Putting into words what the child may be trying to
communicate without any spoken utterance or providing linguistic input to the child
when the child’s utterance is unintelligible. For instance, a mother may saghehat
thinks the child may be trying to convey. To code a mother’s utterance for thispeghni
a child’s unintelligible utterance (XXX) must precede it.

Examples from transcriptions

*CHI: XXX.
*MQOT: yes, that’s a doggy!

*CHI: XXX.
*MOT: | see the frog.

*CHI: XXX.
*MOT: | need help.

*CHI: XXX.
*MOT: go gogo truck.

2. Continuant or Comment(CO)- statement or phrase that signals that a message has
been received and acknowledged. Also, a continuant may be used to keep the
conversation going. These signals usually consist of head nods or verbalizatbres s
“uh uh” or “okay”.

Examples from the transcriptions

Finished thank you I love you!

Yeah! Oh good job! You're so silly!

That'’s right! uh oh! Have to turn my phone off
It's okay oh no! way to go!

| don’t know what it is wait a minute maybe

Let me get my glasses child’s name oh my goodness

One more book oh wow! Let's see...

You got it! You are the best! Oops.
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3. Imitation (IM) — mother repeats the child’s utterance in whole or in part but makes no
evaluative remarks. Mother repeats child’s utterance precisely (grdimsely).
Imitations might be preceded by phrases such as “that’s right” or “hmm”.

Examples from the transcriptions

*CHI: uh oh.
*MOT: uh oh.

*CHI: where frog go?
*MOT: where did frog go?

*CHI: time clean up.
*MOT: hmm time to clean up.

*CHI: I doit!
*MOT: You did it!
4. Label (LB) — Mother labels an object, toy, or picture in the storybook. Child is not

necessarily looking at the object or picture.

Examples from the transcriptions

*MOT: That is a bear.

*MOT: Look at the stars.

*MOT: You have an earring.
*MOT: Here is the bowl and cup.

*MOT: This is a spoon.

5. Directive or Command (DR)— Mother tells or directs child to do something.

Examples from the transcriptions

Look! Sit down here Come make a potato
Come here Listen first Wait
Do this first Stop that! You play with this cup.
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6. Closed-ended question (CQ} question or phrase where child can only answer with
one word — does not have to follow child’s utterance.

Examples from the transcriptions

What color is that? What's his name?

Do you want a girl? Are you finished?

What's this? Do you like your Mr. Potato Head?
What is the bear holding? What is your name?

How many frogs are there? How old are you?

Are you having fun? Do you like that toy?

7. Open-ended question (OQ) question or phrase where child can answer using more
than one word — does not have to follow child’s utterance.

Examples from the transcriptions

Where’s the frog going?

What do you think he is saying?

What happened?

Where’s he going?

Tell me more about the picture.

What do you think will happen next?

You tell me the story.

What are you making with your cup and spoon?
What will you make with those blocks?

How is the baby feeling?

8.Expansion— Expansions fill in the missing parts in the child’s utterances while
retaining the child’s meaning. The mother expands her child’s utterance into a longer
utterance, without new information added.

*child utterance must precede this technique
*mother’s utterance must contain child’s words

Examples from the transcriptions

*CHI: mom girl.
*MOT: that is a girl.

*CHI: green go!
*MOT: green means go!
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9. Expatiation or Extension— Expatiations are similar to expansions, except that new
information is added. A mother expands child’s utterance into a longer utterance, addin
new information.

*child’s utterance must precede this technique
*must contain child’s word(s) in mother’s utterance

Examples from the transcriptions

*CHI: frog.
*MOT: frog and a doggy are hiding.

*CHI: that Krista.
*MOT: she does look like your cousin Krista.

*CHI: bear go!
*MOT: the bear is going to the moon!

*CHI: me done.
*MOT: you are finished playing.

*CHI: stir xx cup.
*MOT: stirring the scrambled eggs in the cup.

10. Recast- Recasts are a specialized form of expansion, involving a change in mood or
voice. A mother changes child’s utterance into a question statement.

*child’s utterance must precede this technique
*child’s word(s) must be in mother’s utterance

Examples from the transcriptions

*CHI: frog.
*MOT: is frog in the water?

*CHI: red nose.
*MOT: does your Mr. Potato Head have a red nose?
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11. Parallel Talk — provides linguistic labels that describe the mother and/or child’s
activities or those aspects of the environment to which the mother and/or child is
attending. The rationale for engaging in parallel talk is that the childrs hikely to
acquire those aspects of language that refer to things and actions thatihdéshe f
interesting. Parallel talk usually occurs after a mother and/or chilwhactither than a
child utterance preceding. Most importantly, the child must be looking diredlthat
the mother’s activity (object/toy) or the child’s activity (objeagtjto

Examples from the transcriptions

%act: child picks up the construction hat.
*MOT: you have a yellow hat.

%act: child puts hat on the potato man.
*MOT: put hat on your potato.

%act: child looking at specific picture in storybook.
*MOT: he’s finding a rocket.

%act: child looking in container for a toy.
*MOT: looking for eyes for your potato?

%act: mother picks up a toy and child is looking at the toy.
*MOT: | think this piece goes on top of the house.
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