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Oral presentations 

Jessica Kinard 
Impact of the Adapted Responsive Teaching Intervention on Parent Responsiveness to 
Toddlers At-Risk for Autism 

Research Questions: Question 1 (Q1): What is the short-term impact of a parent-mediated 
intervention (i.e., ART, designed for 1-year-olds at-risk for autism) in improving parental use of 
responsive strategies, as measured by behavioral coding of responsive behaviors?; Question 2 
(Q2): Does parent responsiveness to toddlers at-risk for autism predict these toddlers’ 
communication skills? Question 3 (Q3): What is the concurrent association between coded 
responsive behaviors of parents and ratings of parental responsiveness on the Maternal 
Behavior Responsiveness Scale?  
Background: Positive parent-child interactions are crucial for the outcomes of children with 
autism (Siller & Sigman, 2008). After participating in the responsive teaching (RT) intervention, 
parents were more responsive to their children with pervasive developmental disorders (PDD) 
and other developmental disorders (DD); these children also demonstrated an improvement in 
language skills (Mahoney & Perales, 2005). However, more research is needed on the efficacy 
of interventions targeting toddlers at-risk for autism. The ART intervention is a program 
designed to fulfill this need. The Early Development Project (EDP-I) at UNC-CH modified the RT 
intervention to create a new treatment, targeting at-risk toddlers starting at 15 – 18 months of 
age. ART is designed to teach parents responsiveness strategies, so that they interact in a 
highly responsive way with their toddlers at-risk for autism. In turn, these skills are intended to 
increase the children’s pivotal behaviors, such as communication skills. 

Proposed Methods: The participants used for this pre-dissertation project are 18 parent-child 
dyads who participated in EDP-I, a quasi-experimental research project completed at UNC-CH. 
The toddlers in the study were identified as at-risk for autism at the start of the EDP-I project. 
With the exception of 2 dyads, the participants were randomly assigned to the experimental 
group, which received the ART intervention (n=11), or the comparison group (n=7), which was 
referred to community services. The methods for the pre-dissertation project are as follows: 
Data will be collected from the EDP-I study, evaluating the impact of ART on parental 
responsiveness as compared to a comparison group condition. Pre- and post-intervention data 
on parental responsiveness (Time 1 and Time 3 from the EDP-I study) will be coded using 
videotapes of parent-child interactions in a clinic setting. The coded behaviors will be analyzed 
to determine differences between treatment and comparison groups. In addition, the coded data 
on parental responsiveness will be used to predict changes in child communication skill 
outcomes. Existing rating scale scores on the Maternal Behavior Rating Scale (already 
generated by the EDP staff) will be used in the analyses to address question 3. 

Anticipated Results: Completed results will be obtained by April 2012. The research proposed 
in Q1 is expected to determine the impact of the ART intervention on parental responsiveness, 
as measured by behavioral coding of responsive behaviors. The research for Q2 is expected to 
identify the association between (a) parental use of responsiveness strategies, and (b) the 
communication skills of toddlers at-risk for autism. The research proposed for Q3 is expected to 
determine the concurrent association between coded responsiveness behaviors of parents and 
ratings of parental responsiveness on the MBRS. 

Discussion: This project’s contribution is expected to be an understanding of parent-child 
interactions, including (a) how the ART intervention impacts parent responsiveness to toddlers 
at-risk for autism, and (b) what associations exist between parent responsiveness and the 
communication skills of toddlers at-risk for autism. This contribution will be significant, because 
it will provide insights on the relationship between parental responsiveness to toddlers at-risk for 
autism and these children’s communication skills. 



Oral presentations 

Thomas Page and Melody Harrison  
Associations Among Child and Family Characteristics in Language Outcomes of Young 
Children with Hearing Loss  

Purpose 
The purpose of this study is to examine the influence of audibility, early environment, and socio-
economic status (SES) on the receptive and expressive language outcomes of 2-year-olds with 
mild to severe hearing loss.  

Background 
Children with permanent hearing loss are at high risk for language and academic delays. 
Considering that hearing loss is the most commonly occurring birth defect, affecting 1 to 6 
infants per 1000 newborns (Kemper & Downs, 2000), the ramifications of these delays are 
substantial. Despite implementation of universal newborn hearing screening, advances in 
assistive technology, and earlier intervention, children with any degree of hearing loss continue 
to be at higher risk for lasting language and learning problems compared to their normal hearing 
peers (Delage & Tuller, 2007). Unfortunately, very little is known regarding the contributors that 
lead to success and vulnerability in children with mild to severe hearing loss. Recent outcomes 
research has begun to expose areas of resilience and weakness in this population’s 
communication development. Yet to be explored is the influence that child and family variables 
have on the variance in outcome performance.  

Proposed Methods 
A combination of extant and emerging data from the Outcomes of Children with Hearing Loss 
(OCHL) study will be utilized in this investigation. Two receptive and expressive language 
measures are administered to children with permanent mild to severe hearing loss between the 
ages of 22-26 months. Additionally, caregivers complete a case history questionnaire to collect 
information on childcare and SES components. As part of the OCHL protocol, an aided speech 
intelligibility index (SII) is calculated, and will serve as a numerical representation of audibility. 
Correlation analyses will be conducted to explain the relations between individual variables. In 
addition, bivariate correlations will be calculated between the two instruments, including their 
receptive and expressive subtests. Moreover, a series of analyses will be conducted to explore 
the total variance contributed by the combination of all three variables as well as the amount of 
unique variance explained by each. 

Anticipated Results 
Preliminary outcome data from the OCHL study indicate that SII is positively correlated with 
better speech and vocabulary outcomes. While the family characteristics have not yet been 
explored, the pediatric literature from related disciplines (e.g., language development and early 
literacy), would suggest that children from low-SES families will be at higher risk for poorer 
language outcomes. 

Discussion 
A methodical examination of the role of such variables will lead to a deeper understanding of the 
emerging literature regarding outcomes of children with mild to severe hearing loss. Results 
from the proposed study have implications for policy development, intervention, audiological 
management, as well as guidance for future research in pediatric hearing loss. 

  



Oral presentations 

Katie Belardi and Linda Watson 
Characteristics of Infant Vocalizations as Early Indicators of Autism 

Purpose and Research Questions 

The purpose of the study is to examine the relationship between gesture and spoken language 
development in infants later diagnosed with autism. The research questions driving the 
proposed study include (1) does the frequency of gesture-vocalization co-occurrences in infancy 
predict future autism diagnosis? and (2) does the frequency of non-speech vocalizations at 15-
18 months predict future autism diagnosis?  

Background  

One defining feature of autism is poor communication. Research documents problems in 
coordinating oral communication and gestures in older children with autism and children with 
older siblings who have autism (de Marchena and Eigsti, 2010, Iverson, 2010); however, there 
is a dearth of information regarding the development of these skills in infancy. Research 
supports the view that gesture and speech follow the same developmental trajectory (Bates & 
Dick, 2002) and serve as markers for predicting language outcomes in typically developing 
children as well as those with delays and disorders (Watt, Wetherby, & Shumway, 2006).  

The quality of vocalizations, such as more sounds with a non speech-like quality serve as a red 
flag for children at severe risk for speech and language disorders (Paul, 2011; Oller et al., 
1999). Yet, conclusive signs in different aspects of vocalizations in autism have not been 
identified (Oller et al., 2010). Based on existing research findings, examining the emergence of 
gesture and vocalization co-occurrences and quality of vocalizations are important for 
determining if individuals with autism follow the expected developmental course during this 
critical period of language learning and communication.  

Proposed Methods  

Participants for the study were recruited through several previous and ongoing studies 
conducted at the University of North Carolina at Chapel Hill over the past 15 years. A 
retrospective video analysis of 55 randomly selected participants (25 individuals who were 
eventually diagnosed with autism, 15 eventually diagnosed with other developmental disabilities 
(DD), and 15 with no history of developmental problems (TD) at the age of recruitment will be 
performed. Instances of infant vocalizations will be recorded using Observer XT software. 
Vocalizations will then be coded as speech-like or non-speech-like. Non-speech criteria will be 
based on an adapted version of Wetherby’s and Woods’ (2002) classification system. Speech-
like vocalizations will be coded as canonical syllables, vowels, consonants, or multisyllabic 
strings. Interobserver reliability checks will be performed after each phase. Discrepancies will be 
resolved with consensus coding.  

Anticipated Results 

Based on brain-based theories of early communication and their relation to autism, it is 
hypothesized that infants later diagnosed with autism will use fewer gesture-vocalization co-
occurrences and more non-speech vocalizations compared to infants with DD and TD. 

Discussion  

Understanding the similarities and differences in co-occurring gesture and vocalization in infants 
with autism, TD, and DD may lead to earlier identification of autism and improved understanding 
of skills to target in interventions to positively influence later language functioning. 

  



Oral presentations 

Jennifer Zoski 
A Morphological Analysis of Kindergarten Oral Language 

Purpose: The purpose of this study is to analyze the morphological complexity of kindergarten 
oral language. Specifically, oral language samples from three periods (fall, winter, spring) over 
one academic year will be analyzed for morpheme complexity within and across time periods as 
well as across conditions.  

Background: It is well established in the literature that children develop inflectional morphemes 
in oral language at an earlier age and that derivational morphemes continue to develop through 
adolescence, and even into early adulthood (see Deacon et al., 2010 for a review). Recent 
research has examined upper-elementary children’s morphological processing of complex 
words in relation to type (inflectional vs. derivational) and transparency (i.e., the impact of 
orthography and/or phonology). Deacon et al.’s (2010) study, for example, found morphological 
processing of both inflectional and derived words in grades 4, 6, and 8 to be similar. In another 
study, Clin et al. (2009) sampled 8-13 year-old children’s ability to produce words with differing 
levels of complexity between stem and derived form. The complexity levels included the 
following categories: no change, phonemic change, stress change, both phonemic and stress 
change. Clin et al. found that children performed more poorly on changes that involved stress 
change than on the other two types of changes. It is clear that older children’s ability to process 
and produce complex morphological words is dependent on a variety of factors; however, little is 
known about the morphological complexity of language in younger children, above and beyond 
the dominance of inflectional morphemes in their language. Given recent evidence pointing to 
the importance of morphological instruction and intervention in children as young as first grade, 
it is important to analyze the types of morphemes that younger children are producing in order 
to more specifically develop intervention targets (e.g., Beringer et al, 2010; Wolter et al., 2009; 
Bowers et al., 2010). 

Proposed Methods: The participants in this study are six kindergarten students. Three types of 
oral language samples (spontaneous, topic directed, and storybook retell) have previously been 
collected from these students at three time periods (fall, winter, spring), for a total of 54 
language samples. Language samples will be coded for morpheme type and complexity and will 
be analyzed using the SALT language analysis software. Results will be analyzed descriptively 
and morpheme complexity and frequency will be compared across time periods.  

Anticipated Results: It is anticipated that the results of this analysis will reflect the 
morphological complexities of older children’s language that have been discussed in the 
literature. Kindergarteners will likely use a higher percentage of morphemes that are less 
complex for older students, such as inflectional morphemes, and words in which there is no 
change in phonology or orthography from stem to derived form. Additionally, there will likely be 
a growth in the morphological complexity of kindergarteners’ language from the fall to the spring 
of the academic year.  

Discussion: In order to develop effective interventions in morphological awareness for younger 
elementary school children, it is necessary to first describe the types and complexity levels of 
morphemes that children already use during this time period. This study will describe the 
specific developmental trajectories for morpheme type and complexity over the kindergarten 
year for this sample of students. The long term goal of this study is to develop a better 
understanding of the types of morphemes that are difficult for kindergarten and first grade 
students in order to choose developmentally appropriate intervention targets. 

 



Poster Sessions 

Kevin T. Cunningham, Katarina L. Haley, and Adam Jacks. 
Production Variability Does Not Distinguish Apraxia of Speech from Aphasia 

Purpose 

The purpose of this study was to determine the consistency of error location and the variability 
of error type of a clinical sample of persons with speech difficulties resulting from left 
hemisphere brain lesion. 

Background  

The error variability of speakers with apraxia of speech (AOS) has been considered to be a 
salient, but controversial, clinical feature of the disorder. Early research indicated that persons 
with AOS make errors that are unpredictable in type and location relative to persons with only 
dysarthria. More recent research has found that individuals with AOS produce errors that are 
less variable in type and more consistent in location than do individuals with sound substitutions 
resulting from aphasia. The relative consistency of error location and invariability of error type of 
AOS have been incorporated into diagnostic guidelines.  

Methods 
Participants (n=33) with speech difficulties acquired after left hemisphere brain injuries and 
whose speech samples met the inclusion criteria were sorted into four groups based on features 
of their speech: (1) prosodic and articulatory impairment; (2) articulatory and borderline prosodic 
impairment; (3) articulatory-only impairment; and (4) minimal articulatory impairment. The 
experimental stimuli consisted of six polysyllabic words, which were repeated five times each. 
Speech samples were transcribed via broad phonetic transcription supplemented by acoustic 
analysis. Productions were then segmented into syllables, which were compared with target 
syllables. The percent consistency of error location and the percent variability of error type were 
calculated. Total token variability (TTV) and error token variability (ETV) were also determined. 
Analyses of variance were completed for the three dependent variables (consistency of error 
location; variability of error type; TTV/ETV) with participant group as the independent variable. 
We hypothesized that the dependent variables were mediated by a third variable, errors per 
word. Analyses of covariance were performed for each of the dependent variables, with 
participant group and errors per word serving as the independent variables. 
Results 

For consistency of error location, significant group differences were found only between the 
minimally impaired group and the other groups. The number of errors per word was found to 
predict consistency of error location, with more errors per words corresponding with a greater 
consistency of error location. For variability of error type, the lowest values were found in the 
minimally impaired group, but there were no significant differences between any of the groups. 
Errors per word accounted for a significant portion of the variance in variability of error type, with 
more errors per word corresponding to greater variability of error type. For TTV, only the 
minimally impaired group was significantly different from the others. For ETV, there were no 
significant group differences. Error frequency was highly predicative of both TTV and ETV. 

Discussion  
Previous findings that AOS speakers produce speech that is more consistent in error location 
and less variable in error type were not replicated in this study. Rather, persons with aphasia 
who display abnormal temporal prosody, considered the most salient speech property 
associated with AOS, were not more consistent in error location or less variable in error type 
than persons with aphasia with normal temporal prosody.  

  



Poster Sessions 

Jacqueline Drexler 
The relation between clinical measures of speech perception in quiet and laboratory measures 
of speech perception in competing noise or speech  

Purpose 
The purpose of this study was to determine the relation between clinical measures of speech 
perception obtained in quiet as part of children’s routine audiometric evaluations and a 
laboratory measure designed to assess complex listening skills.  

Background 

Background noise is present in many everyday communicative environments. These competing 
sounds compromise speech understanding for children with normal hearing, but pose an even 
greater challenge for children with hearing loss. Nonetheless, no clinical measures are in 
widespread use to assess the ability of hearing impaired listeners to understand speech in 
complex listening conditions.  

Speech recognition is influenced by a number of factors, including the type of competing 
background sound (Katz, 1994). Children with normal hearing require a more advantageous 
signal-to-noise ratio (SNR) compared to adults to achieve a similar level of performance on 
speech recognition tasks in the presence of competing noise or multi-talker babble (e.g., Hicks 
and Tharpe, 2002). Pilot data collection in our laboratory using a similar approach indicate that 
children with hearing loss have even greater difficulty than children with normal hearing in the 
presence of a two-talker speech masker. The laboratory measure attempts to capture the 
communicative challenges children experience in more realistic, complex listening 
environments. The primary goal of the current work is to establish whether a relationship exists 
between this laboratory measure and the speech perception measures used clinically.  

Methods 

Listeners were 17 children (9-17 years) with sensorineural hearing loss ranging from moderate 
to profound. For the laboratory measure, an adaptive, 4-alternative, forced-choice task was 
used to determine the spondee identification threshold. Masker level was adapted and each 
child participated in two masker conditions: (1) two-talker speech and (2) speech-shaped noise.  

The SNR estimates obtained from the laboratory measure were compared to conventional 
speech perception measures obtained by each child’s audiologist. The two clinical measures 
were the Speech Reception Threshold (SRT) and the Phonetically Balanced Kindergarten 
(PBK) open set word recognition scores. Both measures were conducted in quiet at the UNC 
Hospital’s Pediatric Audiology Clinic.  

Results 
Correlational analyses were conducted to examine the relation between the conventional clinical 
measures and the laboratory measure in each masker condition. The results indicate a 
significant relationship between the clinical PBK score obtained in quiet and the laboratory SNR 
estimate obtained in the speech-shaped noise masker. No significant correlations were 
observed for the remaining three analyses.  

Discussion 
These results are consistent with the viewpoint that conventional measures of speech 
perception obtained in the clinic are not predictive of performance for individual children in 
complex listening situations. Future studies are needed to evaluate the reliability and validity of 
the laboratory measure as well as to establish normative data.  



Poster Sessions 

Bianca Gomez, Holly Teagle, and Craig Buchman 
Simultaneous Bilateral Cochlear Implantation in the Pediatric Population: Case Studies and Review of 
the Literature 

Purpose 
This study includes a review of the literature on simultaneous bilateral cochlear implantation (SBCI) in 
the pediatric population, as well as 9 case studies of SBCI from the UNC Carolina Children’s 
Communicative Disorders Program (CCCDP).  

Background 

Early cochlear implantation in young children who are deaf has been shown to result in better 
development of age appropriate speech and language skills (Chadha, Papsin, Jiwani, & Gordon, 2011; 
Niparko et al., 2010). Although many patients are successful with the use of one implant, even the best 
performers have difficulty with localization and understanding speech in noise (Basura, Eapen, & 
Buchman, 2009; Litovsky et al., 2006). Bilateral cochlear implantation may help patients overcome 
some of these difficulties. An ideal timeline for bilateral cochlear implantation has not been validated, 
and most bilateral devices are placed sequentially, but it is important to note that research has shown 
there is a “sensitive period” for cochlear implantation in order to achieve favorable speech and 
language results (Sharma, Dorman, & Kral, 2005; Sharma & Campbell, 2011). This project aims to 
explore the risks and benefits of SBCI in the pediatric population. 

Methods 
A systematic review of the literature was conducted using several electronic databases (e.g. PubMed, 
CINAHL, Web of Science). Additionally, the records of 9 children who were simultaneously implanted 
and followed by the UNC Department of Otolaryngology and the CCCDP were reviewed.  

Results 
Literature Review: The results of the literature review yielded a wide variety of topics. Sixteen articles 
were critically examined and divided into the following areas: candidacy, outcomes of bilateral 
simultaneous cochlear implantation, surgical considerations, auditory evoked potentials, and cost 
effectiveness.                                                                                                                                        
Case Studies: No surgical complications related to SBCI occurred in the 9 case studies. Cost-efficiency 
was achieved by consolidating the surgical procedure and by reducing the number of appointments 
needed for ENT and audiology. 

Discussion 
The general recommendations from the literature appear to favor SBCI for young children whenever 
possible (Papsin & Gordon, 2008). Patients who were implanted simultaneously have demonstrated 
better ability to use binaural cues (Bauer, 2006; Gordon, et al. 2010). Surgical benefits of having 
simultaneous implants versus sequential implants appear to outweigh the risks (Migirov L, 2009; 
Ramsden JD, 2009). Studies focused on auditory evoked potentials have shown improved maturation 
of central auditory pathways due to binaural stimulation compared to sequentially implanted subjects 
(Bauer, 2006; Gordon, et al. 2007). Other studies have shown no difference among subjects who were 
simultaneously implanted and those who had a short inter-implant interval (Sharma A, 2007). Some 
important audiologic considerations not discussed in the literature include: protocols for stimulation, 
mapping considerations, and speech perception outcomes. In conclusion, a review of the literature and 
an examination of 9 CCCDP cases suggest that SBCI has several benefits but also potential risks. The 
risks and benefits need to be outlined to the patient’s parents/guardian before a decision is made to 
proceed with SBCI. More research on the long-term language development outcomes of children with 
simultaneously placed bilateral cochlear implants versus those with sequentially placed implants is 
needed in order to ascertain specific differences between the two groups.  



Poster Sessions 

Sabrina Horvath 
Early suprasegmental phonological development in an Optimality Theory framework: A case study in 
infant babbling 

Purpose 

The purpose of this study was to examine stress patterns in infant babbling at 6 months and 12 months 
of age. It was hypothesized that a) a regularized stress pattern would emerge by 12 months of age and 
b) the stress pattern produced would mimic stress patterns of the target language (English).  

Background  

Research in the field of phonology has shown that children begin to learn phonological rules of their 
target language between 6 and 12 months of age; however, when children begin to expressively use 
phonology is less clear. Contemporary research in the field of linguistics has focused on Optimality 
Theory (OT) as an explanation for phonological processes that occur in language, and application of 
this theory has been shown to explain both typical and disordered phonological development (Barlow & 
Gierut, 1999; Dinnsen & Farris, 2006). Questions still remain on how children acquire knowledge of OT, 
given that children hear only the output and from this must determine both the input and the relative 
ranking of constraints. As suggested by Tesar (1996), working with suprasegmental features of 
phonology avoids this input/output gap and allows for study of a child’s phonological processes 
irrespective of vocabulary. Thus a study of stress patterns in infant babbling has the potential to inform 
about the earliest stages of expressive phonological development.  

Methods  

This case study was conducted as a video review using existing footage from an unrelated study. The 
child featured was male, monolingual (English), and typically developing. Footage was taken in the 
home environment and showed the child playing both by himself and with adults. Data was taken at 6 
months and 12 months; the entirety of the video sample was used at both ages. Vocalizations that were 
vegetative (e.g. gurgling) or were vocal play (e.g. lip buzzing) were not included in the final analysis; the 
remaining vocalizations were transcribed and marked for stress. This babbling was then analyzed 
against an already-designed theoretical model for development of stress in English. Productions at 6 
months of age were analyzed against a hierarchy with a high ranking of the WSP constraint (heavy 
syllables must be stressed), and productions at 12 months of age were analyzed against a hierarchy 
that reflects stress patterns in English.  

Results 

The results of this study showed a shift in the production of stress patterns of bi-syllabic words between 
6 and 12 months. At 6 months, the child consistently marked both syllables with stress in accordance 
with a high WSP constraint ranking. At 12 months of age, the child marked stress on only one syllable; 
further, the syllable marked was consistently in accordance with an OT hierarchy of English stress 
patterns. One of the child’s productions also suggested an understanding of extrametricality and its 
relevance to footing the prosodic word.  

Discussion  
The results of this study suggest that, in addition to learning phonological processes between 6 and 12 
months of age, children begin to expressively employ phonology on the suprasegmental level at 
approximately the same age as first words. Additionally, this research adds to the body of literature that 
uses OT to explain phonological development and underscores the importance of looking to linguistic 
theory for answers to questions in the field of speech pathology.  

  



Poster Sessions 

Maria Jaunakais, BA, Shawn Van Steen, MS, Nancy McKenna, AuD, PhD, Jackson Roush, 
PhD, Kimberly Haley, MSEE, CIH 
Noise in the NICU: Monitoring and Measurement 

Purpose: The purpose of this study was to sample ambient noise levels during a 24-hour period 
in a Level IV NICU and to compare them to recommended noise levels published by the 
Committee to Establish Recommended Standards for Newborn ICU Design.  

Background: The cochlea and peripheral sensory end organs complete normal development 
by 24 weeks of gestation. The fetus can perceive, react to, and store auditory information by the 
26th week of fetal life. However, it is postulated that premature infants may “lack the autonomic 
and functional maturity” to adapt to the extrauterine environment. With approximately 8 to 10% 
of all births in the United States now occurring before 37 weeks gestation, a substantial number 
of infants require care in the newborn intensive care unit (NICU). In 1997, the American 
Academy of Pediatrics (AAP) published a review of studies which suggested that exposure to 
noise in the NICU may result in cochlear damage. As a result, the AAP encourages pediatricians 
to monitor sound in the NICU and within incubators, stating “a noise level greater than 45 
decibels (dB) is of concern.” Most recent recommendations by the Committee to Establish 
Recommended Standards for Newborn ICU Design suggests that in infant rooms, the 
combination of continuous background sound and operational sound shall not exceed an hourly 
Leq of 45 dB and an hourly L10 of 50 dB, both A-weighted slow response. Transient sounds or 
Lmax shall not exceed 65 dB A-weighted slow response in these rooms/areas. Infants requiring 
time in an isolette or incubator may be exposed to higher levels of noise, as such enclosed 
spaces differentially attenuate and accentuate certain frequencies of sound. According to 
Ohmeda Medical, the noise level within the Ohio® Care Plus® Series 4000 Incubator remains 
less than 60 dB on an A-weighted scale. 

Methods: Metrosonics db-3080 Noise Dosimeters were utilized for noise monitoring in a Level 
IV NICU. A baby doll was placed inside of a functioning Ohio® Care Plus® Series 4000 
Incubator and the microphone of one noise dosimeter was taped to the baby doll’s head at ear 
level. A reference microphone with separate noise dosimeter was placed outside, at the top 
center of the incubator’s cover. This exact set-up was performed for two measurements in 
different areas of the NICU. Calibration was completed prior to and at the end of data collection. 
Noise samples were taken at five-minute intervals, through an A-weighted filter at slow 
response settings. The noise dosimeters’ widest dynamic range for data collection was utilized: 
threshold and criterion levels of 60 dB and ceiling levels of 140 dB. Data analyses were 
completed using Metrosoft ms-3080 Software. 

Results: Data analyses demonstrated that, on average, noise levels remained below 60 dBA 
inside the isolette 99.5% and outside the isolette 81% of the time sampled. The data collected 
from Baby A was disregarded in the final analyses, as an early evening admission to the NICU 
required that the set-up be moved out of the pod. Due to a high patient census, this isolette was 
moved to a non-traditional location where infants would typically not be placed. 

Discussion: Although precautions were taken to avoid sampling bias, it is possible that nurses 
were aware of the noise sampling and thus attempted to maintain a quiet environment. While 
the baby doll placed within the isolette may help to replicate actual sound pressure levels, it is 
unable to accurately recreate baby-sourced sounds such as crying. Additionally, the noise 
dosimeters limited noise floor levels at 60 dB, thus excluding sound intensities 59 dB and below. 
Suggested future directions include frequency-specific sampling of additional noise sources, 
such as monitors, oxygen supplies, and other equipment. Once additional data is gathered, it 
may be useful to disseminate via the Division of Public Health to all 88 birthing hospitals in the 
state of North Carolina.  
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Samantha McKinney, Holly Teagle, Craig Buchman 
Cochlear Implant Outcomes in Children with CHARGE Syndrome 

Purpose 
The purpose of this study was to review the outcomes of children with CHARGE syndrome who 
have undergone cochlear implantation. 

Background 
CHARGE syndrome is an autosomal dominant disorder containing a multitude of congenital 
malformations. The acronym first coined by Pagon et al (1981), was used to describe a specific 
pattern of multiple congenital malformations that included: Coloboma, Heart defect, choanal 
Atresia, Retarded growth and development, Genital hypoplasia, and Ear anomalies and/or 
deafness (Pagon, et al.). CHARGE syndrome is caused by the gene CHD7, which includes a 
predisposition to a variety of anatomical anomalies. The CHD7 gene affects the neural crest 
impacting many of the 12 cranial nerves that control vision, hearing, smell, and muscles of the 
facial anatomy. The incidence of CHARGE is estimated to be 1 in 8,500 to 12,000 births and 
one of the most common features are hearing loss and ear abnormalities, often including 
cochlear nerve deficiency (CND).  

Methods 
The records of eight children diagnosed with CHARGE who underwent cochlear implantation 
and were followed by the UNC Department of Otolaryngology and the audiology team at the 
Carolina Children’s Communicative Disorders Program (CCCDP) were reviewed. The records 
included audiometric data, review of medical records, subjective parental questionnaires and a 
battery of speech perception tests. 

Results 
In the records of 8 children, results showed that children with CHARGE syndrome experienced 
an improvement in sound awareness and some achieved limited speech perception abilities 
from cochlear implantation. Generally, most children showed delays in speech and language 
development early in life; these children often learned language through a visual system such 
as sign language or Cued Speech. Review of performance over time revealed variable 
responses with slow progress, likely due to developmental delays and other co-morbidities. 

Discussion 
A child diagnosed with CHARGE is faced with multiple challenges and delays early in life, with 
hearing loss being one of many that is treatable. Cochlear implantation has provided some 
children with functional auditory skills, though considerable variability exists. The variability is 
due to the wide range of anatomical and physiological anomalies within this syndrome. Many 
factors are considered when evaluating a child for cochlear implantation and individual 
assessment is evaluated case by case. The improvement in sound awareness and limited 
speech perception abilities from cochlear implantation may improve quality of life, however 
communication development is affected by the multiple sensory deficits experienced by this 
population. Careful therapeutic decision-making and parental counseling by the audiologist, 
speech-language pathologist, pediatrician, and surgeon must be implemented. 
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Kaitlyn Mortimer, Katarina Haley, Adam Jacks, Melody Harrison, Heidi Roth, Jennifer Womack 
Healthcare professionals’ knowledge of aphasia: conveying prognosis for language recovery 
and life participation to patients 
Purpose  
The purpose of this study is to understand what resident physicians in neurology, OT students, 
and PT students know about aphasia, including language recovery and life participation 
outcomes. This study also seeks to understand strategies that are used to facilitate 
communication and the level of comfort in answering patients’ questions about aphasia.  

Background  

Aphasia is an acquired language disorder affecting speech, auditory comprehension, reading, 
and writing, but not intelligence (Hallowell & Chapey, 2008). Recovery from aphasia is variable, 
with some longitudinal studies showing that language recovery is ongoing (Naeser et al., 1998; 
Smania et al., 2010). Despite the difficulties people with aphasia (PWA) face, many go on to live 
meaningful lives (Hinckley, 2002). Research studies have shown that there is a lack of 
knowledge about aphasia within the general public and among healthcare professionals (Elman 
et al., 2000; McCauslin et al., 1980; McClenahan et al., 1990; Simmons-Mackie et al., 2002). In 
addition, research has shown that there is decreased understanding among healthcare 
professionals of strategies to use to help facilitate communication with PWA (Legg et al., 2005; 
Welsh et al., 2009).  
Methods 
A questionnaire was developed to address knowledge of aphasia, strategies used to facilitate 
communication with PWA, understanding of prognosis for language recovery and life 
participation, sources used to collect medical and social history from PWA, as well as level of 
comfort answering patients’ and families’ questions about aphasia. Questions were based upon 
a description of a hypothetical patient with aphasia. The 46 respondents included residents in 
neurology, OT students, and PT students.  
Results 
Results indicate that 71.7% of total respondents will use the PWA as a source when collecting 
medical and social history. The most popular strategies identified by respondents to facilitate 
communication with PWA included using yes/no questions, writing, or using visuals such as a 
communication board. When defining aphasia, most respondents (91.4%) identified it as 
difficulty with speech. More OT (89.5%) and PT students (69.9%) gave an affirmative response 
for life participation than did resident physicians (36.4%). Approximately half of the respondents 
were unable to give a clear time frame for language recovery, giving reasons such as recovery 
variability or that this question is usually deferred to the speech pathologist. Respondents 
reported that overall they felt somewhat comfortable discussing aphasia with their patients and 
patients’ families due to a lack of experience, both clinically and educationally. 
Discussion  
Overall, the respondents communicated a basic understanding of the definition of aphasia and 
were able to identify a number of strategies to facilitate communication. Rehabilitation students 
were more likely to comment on life participation than were resident physicians, and all three 
groups conveyed limited understanding of language recovery. Education is needed to provide 
these professionals with a more comprehensive knowledge base of aphasia in order to improve 
the quality of information and means by which this information is conveyed to patients. 	  
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Anna Ollinger 
Joint Attention and Early Word Learning in Children with Autism: A Literature Review 

Research Questions: 
(1) In what ways does joint attention affect one’s ability to map a word onto its referent? 

How are impairments in joint attention in young children with autism related to their 
subsequent deficits in early word learning? 

(2) How do intervention strategies improve joint attention skills in young children with 
autism? What are the effects of these intervention strategies? Do improvements in joint 
attention lead to increases in early vocabulary development? 

(3) What is the importance of focusing on joint attention skills in young children with autism? 

Background: Learning words is largely dependent on social interactions: when someone uses 
a word, it is necessary for a child to understand the speaker’s intention to label a certain object, 
event, or abstract concept (Miller 2006). Joint attention, or the ability to coordinate one’s 
attention between another individual and an object, is a social-cognitive phenomenon that plays 
a central role in mapping words onto their referents. Although words can refer to an infinite 
number of entities in the world, joint attention helps children narrow down a word’s reference 
and its possible meanings. Associating a word with its referent is a crucial step in early 
language acquisition. Numerous studies reveal that there is a positive correlation between 
receptive levels of joint attention in 6-month old infants and their subsequent vocabulary 
development (Bloom 2000). This helps to explain why children with autism spectrum disorders 
(ASD), who typically exhibit impairments in social interaction and joint attention, experience 
subsequent deficits in their vocabulary development (Baron-Cohen 1995). Their communicative 
interactions rarely involve any attempt to coordinate or manipulate the attention of other 
individuals (Wetherby & Prizant, 1984).  
Methods: A targeted review of research literature and book chapters in this topic area was 
conducted in order to best answer the above research questions. The sources outlined specific 
components of joint attention, including the Intentionality Detector (ID), Eye Direction Detector 
(EDD), and the Shared Attention Module (SAM). Research studies on joint attention revealed 
the crucial role that joint attention plays in early word learning and how joint attention deficits in 
children with autism are related to impaired vocabulary development. The reviews of 
interventions that target joint attention provided detailed descriptions of their strategies and 
subsequent effects. 
Results: The research reviewed illustrated a clear relationship between joint attention and a 
child’s ability to map words onto their referents. This is not to say that joint attention is the only 
cognitive mechanism necessary for early word learning. Joint attention, however, plays a crucial 
role in the development of language along with symbolic play and Theory of Mind (ToM). The 
research studies also revealed how joint attention was targeted through interventions and the 
resulting improvements in both joint attention and vocabulary development in children with 
autism. 

Discussion: Autism is often not diagnosed until children are 3-4 years old. However, as 
supported by emerging and established diagnostic tools, joint attention is an important marker to 
guide earlier diagnosis. Although many researchers emphasize the importance of interventions 
that target joint attention, there is more work to be done in addressing this pivotal skill through a 
variety of intervention strategies. This need will be discussed further through the presentation.  
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Erin Richard, MA, Christina Bravo, BA, and Lisa Domby, MS SLP-CCC 
Crossing Linguistic Borders: Developing a Culturally Appropriate AAC Vocabulary Selection 
Questionnaire  
Purpose or Research Questions 

• The purpose of this study was to develop a culturally sensitive, cross-linguistically 
appropriate modification of the AAC vocabulary selection questionnaire developed by 
Fallon, Light and Paige (2001).  

• To explore the cross-cultural and/or cross-linguistic utility of the questionnaire, two Spanish 
versions of the original questionnaire were created, one for use in Guatemala and the other 
for use with Spanish speakers in North Carolina. 

• The translated version of the questionnaire was used during a service learning trip to 
Antigua, Guatemala and surrounding villages, to interview family members and teachers at 
several schools in the villages surrounding Antigua. 
 

Background  

The availability of culturally and linguistically appropriate assessment and intervention materials 
is essential for best practice. One such form of intervention that should be readily available to all 
clients is AAC (augmentative and alternative communication) systems. Fallon, Light and Paige 
(AJSLP, 2001) report that children will benefit from the usage of AAC only if appropriate 
vocabulary items are available to them. They described a procedure for selecting appropriate 
vocabulary items for preschool-aged children who require the use of AAC as "Enhancing 
Vocabulary Selection for Preschoolers Who Require Augmentative and Alternative 
Communication (AAC)." However, no mention was made of native language of the individuals 
involved in the questionnaire development, or of cross-cultural and/or cross-linguistic utility. The 
ambiguous generalizability of the questionnaire is due in part to the nature of certain items 
included in the inventory.  

Methods/Proposed Methods  

1. To determine the questionnaire’s utility among Spanish-speaking children living in the United 
States, we will directly translate the questionnaire, word-for-word, from English to Spanish. We 
will collaborate with Spanish-speaking clinicians and preschool teachers in the greater Raleigh-
Durham-Chapel Hill, North Carolina area to assess the overall practicality and utility of the 
translated assessment, and make further modifications as needed. 2. To enhance the cultural 
sensitivity and appropriateness of the measure, we will collaborate in conjunction with local 
teachers and service providers working with at-risk rural Guatemalan children in Antigua, 
Guatemala, and surrounding villages and conduct a cultural translation of the questionnaire. 

Results/Anticipated Results/Discussion 

• Although the original questionnaire was relevant and valid for use with our two Spanish-
speaking populations, the questionnaire needed cultural and linguistic modifications to be 
appropriately used with our selected populations. 

• In administering the questionnaire, you must consider how much time you have, who you’re 
interviewing, what the child wants or needs to talk about, the child’s communication 
partners, and whether the AAC will be used for a single child or a setting with multiple 
children. 

• It is important to let the translator know the primary purpose of the translation (grammar, 
vocabulary, cultural considerations).  

• The US Spanish version is more similar to the US English version than the Guatemalan 
version, because daily life activities are very different in Guatemala.  
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Elizabeth Van Hollebeke, Holly Teagle, and Martha Mundy 
Behavioral Verification of Personal FM Systems with Cochlear Implants 

Purpose  
Since the final output of an FM system with a cochlear implant (CI) cannot be evaluated 
electroacoustically, behavioral measures are necessary to verify that the FM system is 
functioning properly with the CI and that the child is obtaining benefit from the FM system. This 
research is a pilot study examining the effectiveness and real-world application of the 
verification method recommended for FM and CI use by the American Academy of Audiology 
Clinical Practice Guidelines (AAA CPG). 
Background 

ANSI Standards and ASHA recommendations present criteria for classroom acoustics but many 
classrooms do not meet these standards (Knecht, Nelson, Whitelaw, & Feth, 2002). Poor 
classroom acoustics can present challenging listening situations for all students, but children 
with hearing impairments may be especially impacted. Children with CIs will require more 
favorable listening conditions to access auditory information than children with normal hearing. 
FM systems have been shown to provide significant improvement in speech perception in 
comparison to listening with CI only by decreasing distance, improving the signal-to-noise ratio 
(SNR), and reducing reverberation. (Schafer & Thibodeau, 2006; Wolfe, Schafer, Heldner, 
Mulder, Ward, & Vincent, 2009). 

Methods 
This study followed the AAA CPG for behavioral verification of FM systems with CI with some 
modifications. Speech perception was measured for each subject using CNC words in four 
conditions: quiet CI only, quiet CI/FM, noise CI only with 0 dB SNR, and noise CI/FM with 0 dB 
SNR. Some conditions were modified or eliminated based on subject ability or subject fatigue. 
The subjects were three pediatric bilateral CI users, ages 9, 10, and 13 years. One subject had 
previous experience with an FM system while the other two subjects had no previous 
experience. CNC word lists were presented from a speaker located at 0˚ azimuth to the patient 
at a distance of approximately 1 meter. The speech presented was measured as 60 dB SPL at 
the location of the subject’s ears. The noise stimulus used was two-talker babble presented 
from two speakers located 45˚ relative to the subject. For the FM conditions, the FM transmitter 
microphone was activated and placed six inches in front of the speaker that was presenting the 
target speech. 

Results 
A significant improvement was seen for all three subjects when using CI and FM in the noise 
condition as compared to CI only in noise.  

Discussion 
The results suggest that the AAA CPG can be utilized as a clinical tool to verify FM systems 
with CIs. This method can help to determine if the FM is functioning properly with the CI and if 
the child is receiving benefit from the system. A behavioral verification method such as the AAA 
CGP should be used routinely. Even with proper verification of the device, validation measures 
such as the ELF, LIFE, or CHILD should also be routinely given to determine the child’s benefit 
from the FM system within the child’s typical classroom environment. 
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Kaitlyn P. Wilson 
Visual Attention to In-Vivo vs. Video Models in Preschoolers with Autism 
Purpose: To examine the visual attention patterns and preferences of young students with 
autism when viewing two types of individualized behavior models: video and in-vivo (i.e., live) 

Background: More than two decades of research has established video modeling as an 
evidence-based, cost-effective, and time-efficient intervention tool for targeting core deficits in 
children with autism (Bellini & Akullian, 2007; Gena, Couloura, & Kymissis, 2005). Despite its 
clear promise, however, video modeling is not widely used in classrooms serving students with 
autism, and has never been compared to other intervention approaches in the school setting. As 
one step in exploring the relative potential of video modeling as a treatment option for young 
students with autism, this study compared participants’ visual attention to two model types, 
video and in-vivo, when used as classroom-based interventions. 
Methods: As part of an alternating-treatments single-subject design, visual attention data were 
collected for four preschoolers with ASD diagnoses (DSM-IV). Additional inclusion criteria were: 
absence of a co-occurring neurological or genetic disorder; vision and hearing acuity within 
normal or corrected normal ranges; ability to visually attend to a video for three minutes; and 
basic imitation skills. In addition, participants’ visual reception, language, social, and fine motor 
skills were assessed prior to collection of visual attention data. Participants were each provided 
with individualized in-vivo and video modeling interventions targeting a personal social-
communication goal (e.g., reaching to request), three times per week for four weeks. The 
modeling was performed in the classroom by the teacher and teaching assistant, with the 
teacher acting as the model and the assistant as the facilitator. For each participant, the video 
and in-vivo models were matched for goal, length, number of models, and preference for 
materials. Interventions were provided at least one hour apart, with the order of treatments 
randomized daily. During each three minute modeling session, a research assistant used 
momentary time sampling to record the child’s presence or absence of visual attention to the 
model based on the child’s attention state every five seconds (i.e., 36 times). Participants’ visual 
attention to the video and in-vivo models was recorded as a series of percentages reflecting the 
proportion of intervals during which each participant attended to the particular model type on 
each day of treatment. 
Results: Results are interpreted both descriptively and through statistical analysis, using 
paired-samples t-tests to identify significant differences in visual attention to the two model 
types. Results show overall greater attention to the video model than to the in-vivo model, with 
statistically significant differences suggesting the same pattern. In addition, examination of 
individual participants’ graphs shows a lack of habituation to either model type over the course 
of the treatment study. Means, ranges, and p-values will be reported, and initial skill profiles and 
social-communication outcomes will inform discussion of individual participants’ results. 
Discussion: Results of this study augment the growing body of literature illustrating video 
modeling’s promise as an intervention for children with autism, while also indicating the potential 
for learning through consistently implemented in-vivo modeling. These results provide insight 
into the learning processes and visual preferences of the participants, and have implications for 
interventionists, parents, and educators choosing interventions for students with autism.  
 


