
Methodology 
I. Par0cipants 
Par$cipants included 51 infants with hearing loss & their families 
from San Antonio, Texas who are enrolled in the Sunshine Co?age 
School for Deaf Children, Birth to Three Parent‐Infant Program.   

A. Families 

B. Child Characteris0cs 
The following child characteris$cs can impact parent‐child interac$on 
& were included in the par$cipant descrip$ons. 

Degree of Hearing Loss 

Chronological Age (CA) ‐ The children ranged in age from 5 ‐ 40 
months, with a mean age of 19.65 months. 

Hearing Age (HA) ‐  Hearing age is the dura$on of technology use. 
The children’s hearing age ranged from 1 ‐ 31 months, with a mean 
hearing age of 10.14 months. 

Developmental Age (DA) ‐ The LENA Developmental Snapshot (LDS) 
was used to measure developmental age (Gilkerson & Richards, 
2008c). Children’s developmental age ranged from 2 ‐ 38 months, 
with a mean developmental age of 13.67 months. 

Other Health Impairments (OHIs) 25.5% of the 51 CWHL had other 
health impairments that can affect development beyond the impact 
of hearing loss. 

II. Data Collec0on & Extrac0on  
Data was collected with Language ENvironmental Analysis (LENA) 
Digital  Processors (DLP). The LENA DLP is a small recording device 
worn on the child that can record up to 16 hours. 

Speech recogni$on so]ware analyzed the recordings to yield counts of 
u?erances: 
• Adult Word Counts (AWC) measured the number of adult words spoken 
in the child’s environment (Gilkerson & Richards 2008a). 
• Conversa2onal Turn Counts (CTC) measured the number adult‐child 
alterna$ons per day that occurred within a 5‐second interval (Gilkerson & 
Richards 2008a). 
• Percen2le rankings of AWC & CTC compared the data with norms that 
included families with children of equivalent ages. 

III. Variables Summary 
Independent variables: Home language & maternal educa$on level. 
Dependent variables: Adult word count & conversa$onal turn count 
percen$le measures. 

Results 
1: What is the effect of home language on adult words & adult‐infant 

interac9ons? 
Child Characteris0cs:  
Hearing loss categories were fairly evenly distributed across family 
language groups.  

MANOVA conducted to test for differences between home language 
groups by CA, HA, & DA obtained no significant differences sugges$ng that 
groups were homogenous with regard to age measures. 

Dependent Variables: AWC & CTC percen0les 
MANOVA was conducted to test for differences between home language 
groups on AWC & CTC percen$le measures obtained no significant 
differences. 

2: What is the effect of maternal educa9on on adult words & adult‐
infant interac9ons? 

Child Characteris0cs:  
Hearing loss categories were fairly evenly distributed across maternal 
educa$on groups.  

MANOVA tes$ng for group differences by age measures obtained 
significant differences between groups by HA & DA (p = 0.05). Post hoc 
tes$ng obtained the following significant differences between maternal 
educa$on groups:  

Dependent Variables: AWC & CTC percen0les 
MANOVA tes$ng for group differences by AWC & CTC obtained a slightly 
significant difference for CTC (p = 0.10). Post hoc tes$ng obtained the 
following significant differences between maternal educa$on groups: 

3: What is the combined effect of home language and maternal 
educa9on on adult words & adult‐infant interac9ons? 

MANOVA tes$ng for the combined effect of home language & 
maternal educa$on on AWC & CTC percen$le measures obtained 
no significant differences on either measure at neither the 0.01 
nor 0.05 probability levels. 

Discussion & Conclusions 
I. Summary  
• Results indicated no significant differences among child 
characteris$cs, adult words, & adult‐infant interac$on measures 
between home languages.  
• There were no significant differences for maternal educa$on 
along AWC measures. There was a slightly significant impact of 
maternal educa$on on CTC percen$le measures when comparing 
College Degree or Higher with Combined HS groups. Significant 
differences were found among lower maternal educa$on groups 
for lower HAs & DAs. 
• Results showed no significant differences for the combined effect 
of home language & maternal educa$on on AWC and CTC 
percen$le measures.  

II. Limita0ons  
• The level of bilingual proficiency of families & percentages of 
languages used in the samples were not specified, which could 
influence AWC & CTC measures. 
•  AWC & CTC measures may be language dependent. Validity & 
reliability research studies were done with LENA data to obtain a 
norma$ve sample with typically developing children with 
par$cipants from English‐speaking households only.  
•  LENA devices recorded not only the mother’s words & mother‐
infant interac$ons in the environment, but all adult words in close 
range & any adult‐child alterna$ons throughout the day. Maternal 
educa$on level may have no direct correla$on with AWC & CTC 
measures.  
•  Yoshinaga‐Itano & Gilkerson (2010) found that maternal 
educa$on level began impac$ng language outcomes for CWHL at 
84 months of age. Par$cipants in this study were in a 0 ‐ 3 parent‐
infant program & only ranged from 5 ‐ 40 months of age. 
• This study relied on so]ware for analysis of AWC & CTC percen$le 
measures & did not validate findings through handwri?en 
transcrip$on.  
• When groups were categorized into 2 languages, & 3 educa$on 
levels, group numbers became smaller, thus, the study had a 
limited sample size. 

III. Clinical Implica0ons  
• This study supports interven$onists working with CWHL from 
monolingual & bilingual families to encourage the use of home 
languages, advocate for early iden$fica$on & amplifica$on, & 
implement parent training & coaching strategies to facilitate 
listening & spoken language development.  
• In addi$on, there is an overwhelming need for skilled 
interven$onists & more research with this specific popula$on of 
culturally & linguis$cally diverse CWHL.  
• Future research will need to replicate & expand the small number 
of recent findings. 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