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SHOULD CHILDREN WITH HEARING LOSS 

USE RM SYSTEMS CONSISTENTLY AT 

HOME?



“ANSI standards recommend a 
signal-to-noise ratio (the 
difference between the 
teacher's voice and the 

background noise) of at least 
+15 dB at the child's ears for 

appropriate speech perception 
in the classroom setting”

American National Standard Acoustical Performance Criteria, 
Design Requirements, and Guidelines for Schools



Children spend 
60% of their time 
at home...

(Silvers et al., 1994)
(Hofferth & Sandberg, 2001) 



How noisy are the homes of children with hearing loss?
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Children learn from language coming from a distance



Tomasello & Barton, 1994

Akhtar, 2005

Bloom, 2000

Overhearing is especially important for 
word learning by 2 ½ years of age



“With few exceptions, the more 
parents talked to their children, the 
faster the children’s vocabularies 
were growing and the higher the 
children’s IQ test scores at age 3 
and later.  The most important 
aspect of children’s language 
experience is its amount.”

Quantity
Hart & Risley, 1995



“Our results confirm that both 
the quantity of language input 

and the quality of parental 
sensitivity affected language 

outcomes. Research spotlights 
the powerful contribution of the 
quality of the communication 
foundation co-constructed by 
the caregiver and the child”

Hirsh-Pasek et al, 2015



Therefore…
When used in the home, RM 
systems might increase 
opportunities for children 
with hearing loss to access 
quantity and quality 
language 

Language Development



RM system use in homes of children 
with hearing Loss

Impact on 
Caregiver Talk

Impact on 
Child-Directed 

Speech

Impact on Child 
Responsiveness 
& Engagement

Caregiver 
Perceptions

Quantity Quality



Data collection

• LENA: Digital Language Processor

• RM System (Phonak ROGER) 

• RM System Caregiver Survey



Data collection

NO-RM System WEEKEND RM System WEEKEND

RM System Caregivers Survey



STUDY 1 STUDY 2 

Quantity 
& Caregiver perceptions

Quality



STUDY 3 

Child responsiveness & engagement



RQ1. Does an RM system provide a child with more access to caregiver 
talk as well as CDS in the home than when not using an RM system? 

11 
words/
min

12% CDS 

Quantity Quality
5300 words/day

42% caregiver talk 
42% of caregiver talk



RQ2. Is there a difference between the number of words as well as the 
amount of CDS caregivers produce when using and when not using an RM 
system? 

Quantity Quality



RQ3. Do caregivers produce a greater proportion of words as well as a greater 
proportion of CDS from a distance when using an RM system than when not? 

Quantity Quality

10% 
more 
words



RQ. Do caregivers reduce the number of repetitions and alerting phrases they use 
when talking from a distance when using the RM system in the home?
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Talking from a 
distance

Increased Child 
Responsiveness

Very Confident 
and

Easy to use
Very Positive 
Experience



Clinical Implications

When not using the RM system in the home…

Children:
oMight miss a significant amount of caregiver talk (~5300 

words/day – 42% of caregiver talk)

oMight miss a significant amount of child-directed speech (12%)

o This language could potentially be accessible through the use 
of an RM system, thereby promoting language learning



Clinical Implications
When using the RM System in the home…

Caregivers:

o Produced the same amount of talk as well as the same amount of CDS  than when not 
using an RM system

o Produced higher amount of talk from a distance than when not using the RM system

o Produced the same amount of CDS from a distance than when not using the RM system

o Reduced the number of repetitions and alerting phrases they used from a distance

o Indicated high levels of acceptance towards the technology and reported auditory and 
communication benefits in their children with hearing loss



Conclusion
oThe use of an RM system in the home could provide access to more 

language to children with hearing loss

oExposure to more language quantity and quality is associated with better 
language skills later in life (Hart & Risley, 1995; Hirshek-Pasek et al., 2015). 

oEarly access to language is associated with an improved neural language 
processing as well as the development of cognitive and academic skills 
(Romeo et al., 2018)

oThe use of an RM system in the home could provide auditory, language and 
communication benefits for children with hearing loss (Curran et al., 2019



SHOULD CHILDREN WITH HEARING LOSS 

USE RM SYSTEMS CONSISTENTLY AT 

HOME?



Caution

• Limited access to speech from other 
speakers

• Reduced access to visual cues

• Reduced access to auditory distance and 
localization cues

• Access to excessive or inappropriate 
speech  - Disruptive?



BENEFITS

LIMITATIONS



Looking into the future…



Impact of RM System 
use at the brain level



PRACTICE vs CLARITY







Connectome Model

Kral et al., (2016)
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