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Disclaimer Statement 



• …explain how hearing assistive technology benefits children that 
are deaf/hard of hearing. 

• …describe situations where hearing assistive technologies 
benefit children that are deaf/hard of hearing. 

• …identify new and emerging digital hearing assistive 
technologies that provide hearing access for children that are 
deaf/hard of hearing. 

Objectives 



What hearing assistance technologies do you 
provide/support beyond hearing aids and 
implant devices? 

What does IDEA state about assistive 
technology? 

What does ADA Title II state regarding effective 
communication for children with hearing 
loss? 



• Auditory Access! 

• Childhood hearing loss is a “neurodevelopmental 
emergency”! 
– Without early access to consistent intelligible speech, 

the auditory centers of the brain will not develop and 
normal intrahemispheric connections 

• Children hear 46 million words by age 4 years 
– Hear 46 million words by 4 years of age (Risley and 

Hart) 

– Listening 20,000 hours to learn to read…listening at 
least 12 hour days for 1,667 days (Dehaene, 2009) 

– 10,000 hours to learn things (Dehaene, 2009) 

– Children with hearing loss require up to 3 times more 
(not less) auditory exposure to learn new words and 
concepts 

Neuroplasticity 



• Child wearing hearing aids/implant devices 
and HAT 
– 4 hours a day 

– Takes 6 years for that child to hear what a child 
with normal hearing hears in one year! 

• Area of brain for listening (temporal lobe) 
serves as foundation for: 
– Language and speech development 

– Phonemic awareness which is infrastructure of 
reading 

– Social skill development that allows participation 
with peers 

Neuroplasticity 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDrrD4-ejTAhVG2oMKHVGMCQgQjRwIBw&url=http://www.lifeservicessystem.org/more-text-pat.shtml&psig=AFQjCNFH9_lUntqQiiQWZwtE4S94dpmR0w&ust=1494630129644719


30 Million Word Gap Initiative 
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(Hart and Risley, 1995) 



Adults use residual hearing to continue 
to communicate. 

 

 

 

 

 

Children use residual hearing to learn 
to communicate. 

Communication Access 



• Distance   
– Hearing aids and implant devices function best 3-8 feet 

– Classroom teacher-student distance can vary  

• Noise 
– Recommended quiet room conditions are 35 dBA 

• Reverberation 
– Need reduced reverberation times for speech recognition 

– Reverberation AND noise have far greater impact on hearing aid users 
compared to normal hearing individuals 

• Signal to Noise Ratio  (SNR) 
– Younger children (6 years) with normal hearing require significantly 

higher signal-to-noise values (>+15dB) for speech recognition 

 (Bradley & Sato, 2008; Neuman et al, 2010, Nishi et al, 2010; Valente et al, 2012;  Yang and 

Bradley, 2008) 

Why Hearing Assistive Technologies? 



• Talker-dependent factors 
– Effort, spectrum, rate, articulation, 

accent, and orientation relative to 
speaker 

• Language-dependent factors 
– Vocabulary, grammatical complexity, 

idea complexity, language context, and 
physical context 

• Listener-dependant factors 
– Chronological/developmental age, 

hearing ability, cognitive status, 
attention, auditory processing and first 
language 

Noisy World Challenge 



• Classrooms: 68 dBA (Choi & 

McPherson, 2005) 

– Occupied classroom noise levels 
range 64 – 72 dBA (Massie & 
Dillon, 2006) 

– School Auditorium – 79 dBA 

– School Lunchroom – 82 dBA 

• Average SNRs from 41 
classrooms (Sanders, 1965) 

– 17 Kindergarten: -1 dB 

– 12 Elementary: +5 dB 

– 12 High School: +5 dB 

Classrooms are Noisy 



• LENA data logging of Infants and 
Toddlers 
– Car seat (70 mph) -10 dB SNR 

– Car seat (30 mph) -  5 dB SNR 

– Bus  -10 dB SNR 

– Stroller  -  8 dB SNR 

– Shopping cart -  6 dB SNR 

– Wind noise -  3 dB SNR 

 

 

 

 

 (Imram Mulla, 2013) 

Infants and Toddlers, too? 



• 45-60% of classroom time, 
children engaged in 
listening (Rosenberg et al, 1999) 

• Children particularly 
vulnerable to classroom 
noise 

• Test scores significantly 
related to classroom noise 
(Shield and Dockrell, 2008) 

• Reading scores associated 
with noise levels (Green et al, 

1982) 

Decibel Hell – Impact of Noise on Learning 

J Educ Audiol 2011;17:23-35   

http://www.edaud.org/journal/2011/2-article-11.pdf 
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• Younger children (6 years) with normal hearing require 
significantly higher SNR values (>+15dB) and reduced 
reverberation times for speech recognition compared to older 
children and adults 
– Noise: Bradley & Sato, 2008; Eisenberg et al. 2000; Neuman et al, 2010; 

Nishi et al, 2010; Nozza et al., 1990; Valente et al, 2012; Yang and Bradley, 
2008 

– Reverberation: Neuman & Hochberg, 1983; Neuman et al, 2010; Valente 
et al, 2012; Yang and Bradley, 2008 

• Reverberation AND noise have far greater impact on hearing aid 
users compared to normal hearing individuals 
– Finitzo-Hieber & Tillman, 1978; Hawkins & Yacullo, 1984; Peters, Moore & 

Baer, 1997 

Reverberation -What the Research Shows 



Children with Normal Hearing – Noise 



Children Need HAT at Daycare and School 



Noise Levels in Schools 



Children with HL Require  >+15 dB SNR 



Reverberation Times (RT)  Need <.6 ms 



• Pediatric Quality of Life Inventory Multidimensional Fatigue 
Scale (PedsQL MFS) 

• Children with HL report greater fatigue of all types compared to 
children with normal hearing 

• Reduce amount of listening effort in difficult listening situations, 
to decreasing stress and fatigue 
– HAs and CIs 

• Digital noise reduction (DNR) 

• Directional microphones 

– HAT 

• FM/2.4 GHz 

• Classroom soundfield amplification 

 

 (Hornsby et al, 2014) 

Hearing Loss in Children: Fatigue and Stress 



ANSI & AAA Can Save the Day for Children 

www.audiology.org/publications-
resources/document-library/hearing-
assistance-technologies 

acousticalsociety.org/about_acoustics/acoustics_of
_classrooms 
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• Hmmm… 

• Unfortunately, too many have this 
opinion 

• HAT use with HAs and implants 
widely accepted and most effective 

All You Need is Love a HA or Implant!  Right? 



Consumers Unaware of HAT? 

• At best only 30% of hearing aid users informed of HAT 
 (Fino et al, 1992; Ross, 2000; Stika et al, 2002; Kenneth Southall, Jean-Pierre Gagné & Tony Leroux, 2006) (Kochkin, 

2002; Tomita et al, 2002; Statistics Canada, 1992; Que´bec, L’Institut de la Statistique du Que´bec,  1998; Greville, 
2005) 

 

• Most non-owners unaware of hearing aid enhanced features 
and available accessories (Abrams and Kihm, 2015) 

 http://www.hearingreview.com/2015/05/introduction-marketrak-ix-new-baseline-hearing-aid-market/ 

 

 

• 78% of audiologists reported HAT services provided (Predergast and 

Kelley, 2002) 
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2016 Audiologist Survey of 360 audiologists by Hearing Tracker 
and UBS Evidence Lab 
“What is the most exciting recent hearing aid innovation in recent years?”  

More than half mentioned:  

“Made for iPhone hearing aids”, “Bluetooth connectivity,” “direct connection 
to smartphones,” “wireless technology,” and numerous other 
connectivity features 

 

 

Hopefully Attitudes of HAT Are Changing 



Key advantages of smartphones and wearables: 
Less stigmatized 

Familiar to users 

Known and available worldwide 

Personalization…customized to fit individual needs 

More ‘future proof’ 
 

 

 

 Thorpe, J. R., Rønn-Andersen, K. V. H., Bień, P., Özkil, A. G., Forchhammer, B. H., & Maier, A. M. 
(2016). Pervasive assistive technology for people with dementia: a UCD case. Healthcare 
Technology Letters, 3(4), 297–302. http://doi.org/10.1049/htl.2016.0057 

Pervasive Assistance/Assistive Technology 



• What percentage of children with hearing loss use HAT in your 
practice? 

•   0 

• 10 

• 25 

• 50 

• 75 

• 90 

• 100 



Two year longitudinal study in home setting for preschoolers with 
mild to severe SNHL (Moeller et al, 1996) 

– One group used HAT system at home, frequently 

– Other group used only personal hearing aids 

• HAT used in home – preschoolers made unusually large gains in 
language development 

• Parents communicated more frequently with child 

HAT in Home 



• Two ears need to localize sound 

• Need better SNR to process speech particularly in noise 

• 1/5 to 1/3 repeat a grade 

• 40% need additional educational assistance 

• More likely to have behavioral issues 

• More likely to exhibit poorer oral language skills 

• The greater the severity of SSD, more likely language and other 
delays present 

 

• Benefit from personal hearing aids/implants 

• MFi may benefit students 

Unilateral Hearing Loss/Single Sided Deafness 



…means any service that directly assists a child with a disability in the selection, 
acquisition, or use of an assistive technology device. The term includes-- 

(a) The evaluation of the needs of a child with a disability, including a functional 
evaluation of the child in the child's customary environment; 

(b) Purchasing, leasing, or otherwise providing for the acquisition of assistive 
technology devices by children with disabilities; 

(c) Selecting, designing, fitting, customizing, adapting, applying, maintaining, 
repairing, or replacing assistive technology devices; 

(d) Coordinating and using other therapies, interventions, or services with 
assistive technology devices, such as those associated with existing education 
and rehabilitation plans and programs; 

(e) Training or technical assistance for a child with a disability or, if appropriate, 
that child's family; and 

(f) Training or technical assistance for professionals (including individuals 
providing education or rehabilitation services), employers, or other 
individuals who provide services to, employ, or are otherwise substantially 
involved in the major life functions of that child. 

Assistive technology service (IDEA) 



• School district explained to OCR, that since student had 
continued to maintain “A” and “B” grades while FM device 
was unavailable, they felt he was not affected by district’s failure 
to follow 504 Plan 

• Office for Civil Rights agreed with student’s mother that 
maintenance of good grades was due to student’s own diligence 

• OCR determined district’s failure to implement 504 Plan and 
failure to implement mitigating measures denied student FAPE 
and violated 504 

• School districts should not rely solely on adequacy of student 
grades in determining eligibility for services or impact on 
student when required services NOT provided 

Office for Civil Rights - 504 





• “Public schools must apply both the IDEA analysis and ADA Title 
II effective communication analysis in determining how to meet 
the communication needs of an IDEA-eligible student with a 
hearing, vision, or speech disability.   

• In some instances, in order to comply with Title II, a district may 
have to provide the student with services that are not required 
under the IDEA.   

• In other instances, the communication services provided under 
the IDEA may meet the requirements of both laws for an 
individual student.  

• Schools need to be knowledgeable about requirements of both 
Federal laws in order to meet the communication needs of 
students with disabilities.” 

U. S. DOJ & U. S. DOE 2014 Statement 



• Applies to all elementary and secondary school programs, 
activities, and services of public school districts, including all 
public schools within school districts 

• A disability is defined as 
– (1) a physical or mental impairment that substantially limits a major life 

activity;  

– (2) a record of such an impairment; or 

– (3) being regarded as having such an impairment. 

• Students with disabilities are covered regardless of their 
eligibility for special education and related services under IDEA 
or 504 

ADA Title II (2014) 

https://www2.ed.gov/about/offices/list/ocr/letters/colleague-effective-communication-
201411.pdf 
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• (C.F.R.) at 28 C.F.R. pt. 35.  These regulations require, among 
other things, that public schools provide students with 
disabilities an equal opportunity to participate in all school 
activities and that public schools ensure, through the provision 
of auxiliary aids and services, that communication with students 
with disabilities is as effective as communication with students 
without disabilities 

 

 
http://successforkidswithhearingloss.com/access-ada 

http://www.ada.gov/doe_doj_eff_comm/doe_doj_eff_comm_faqs.htm 

Effective Communication (ADA) 

http://successforkidswithhearingloss.com/access-ada
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• Public entities must ‘furnish appropriate auxiliary aids and 
services where necessary to afford an individual with a disability 
an equal opportunity to participate in, and enjoy the benefits of, 
a service, program, or activity conducted by a public entity.’  

• In determining what type of auxiliary aid and service is 
necessary, a public entity shall give primary consideration to the 
requests of the individual with disabilities.’” 

Title II of ADA 



 24:05:24.01:10. Hearing loss defined. A student may be 
identified as having a hearing loss if an unaided hearing loss of 
35 to 69 decibels is present that makes the acquisition of 
receptive and expressive language skills difficult with or without 
the help of amplification. 

 

SD IDEA Definition of Hearing Loss!!! 



Mic/Transmitter/Pass-along 

 

 

Receiver 
– On/in ear 

– Soundfield 

– Personal soundfield 

– Streamer/neckloop 

 

 

Hearing aid/Implant device 

HAT Parts 



HAT Types 

HAT 

Infrared Loop Fixed FM Adaptive FM 
Adaptive 
Bluetooth 

(Roger) 

Bluetooth 

(Mfi) 

Bluetooth or 2.4GHz – disruptive technology 
More options for parents and schools 



• FM – 72-75 MHz and 216 
MHz frequency bands for 
use under American with 
Disabilities Act (ADA) 

• Bluetooth - ultra high 
frequency radio waves 
2.4 to 2.485 GHz license-
free Industry Science 
Medical (ISM) band  
– Low cost 

– Low energy 

Bluetooth vs. FM 

www.hearingreview.com/2005/05/a-wearable-bluetooth-device-for-
hard-of-hearing-people/ 
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 Near Field Magnetic Induction creates 
a secure wireless ‘bubble’ around each 
user with telecoil receiver 
– Gateway/Intermediate devices 

– Communication between HA 

  

 Loop Induction system transmits an 
audio signal directly into a hearing aid 
via a magnetic field with a telecoil 
receiver 

 

NFMI vs. Loop Induction 



 WiFi - standard wireless local area network 
(WLAN) technology connecting computers 
and myriad of electronic devices to each 
other and to the Internet 
– The 802.11 workgroup currently documents use 

in five distinct frequency bands: 2.4 GHz, 3.6 
GHz, 4.9 GHz, 5 GHz, and 5.9 GHz bands 

 Cellular phone - a telephone with access to 
a cellular radio system used over wide area 
without physical connection to network 

WiFi vs. Cell Phone 4G 



 Infrared uses infrared light to transmit 
sound 
– Transmitter converts sound into a light 

signal and beams signal to a receiver worn 
by a listener 

 Li-Fi  
– Relies on solar energy to power Internet 

connections so that an LED light source 
paired with a solar panel becomes a fully 
functional transmitter and receiver system 
for high speed, secure data transfer. 
 
www.digitaltrends.com/cool-tech/li-fi-wireless-
internet-led-light-solar-cell/#ixzz4d9gY9RC7  

Infrared vs. LiFi 
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WiTricity – No Wires or Batteries Needed 



Pew Research, 2017 



Android OS Surpasses Windows OS – Mobile  



• Listen with iPhone – stream to HAs 

• Churches, Sports Bars, Education, 
Museums, Entertainment Venues, 
Theaters, Tour Groups, Waiting Rooms, 
TVs, other video sources 

• Users may choose to listen with single 
earbud and simultaneously socialize and 
hear show or game 

• Can run App in background to listen while 
surfing Internet 

AudioEverywhere – Audio Streamed via WiFi  



Jacoti Lola (iOS) (free) via WiFI – Classroom System 



 Kelly-Campbell, RJ and Lessoway, K. (2015). Hearing aid and hearing assistance technology 
use in Aotearoa/New Zealand. International Journal Of Audiology, 54:5, pp. 308-315. 

HAT Options 



DAILY EVENT HEARING ASSISTIVE DEVICE(S) 

Wake-up Alarm clock with vibrator and/or flashing light 

Land lines: home and work HAC phone, texting, amplification, ringer with visual or vibrator 

signal, speech recognition 

1:1 conversations Personal communication device (FM or infrared) 

Small group meetings Portable FM, infrared, loop, real-time captioning, 1:1 personal 

communicator 

Noisy restaurant Personal communication device with directional mike 

Large group meetings Large-area infrared, FM or loop system 

Cell phone HAC phone, vibrate option, texting, high volume output  

Vehicle 1:1 device with directional mike, emergency siren recognizer 

Family meals Portable infrared or FM device in middle of table 

TV Captioning, Infrared, FM or loop connected to TV 

Door bell Vibrator worn on body and flashing lights 

Child care Baby monitoring device with vibrating annunciator 

Fire/Carbon Monoxide alarm Flashing lights and/or vibrating annunciator 

Weather alert Weather radio with vibrator and/or flashing light 

Theater Infrared, loop or FM 

Laszio, (2012) Canadian Hearing Report, Vol.7  No.6. 

Daunting Task 



• No single HAT suites every 
listening/alerting situation  

• Each HAT interfaces differently with 
hearing aids or implants   

• Each HAT generally operates differently 

 

 

 

 

 

 Laszio, (2012) Canadian Hearing Report; 7(6) 

 

The HAT Challenge 



“All technology is assistive technology” 

“Honestly — what technology are you using 
that’s not assistive?  Your smartphone? Your 
eyeglasses? Headphones?” 

Sara Hendren 

 

 

 
 https://backchannel.com/all-technology-is-assistive-

ac9f7183c8cd#.nckylnz1v 

Assistive/Assistance 
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Smartphone Signal Reception 

Smartphone 

Cellular 
Bands 

Touch 

Audio 

Visual 
(camera, 
scan, QR 
codes) 

2.4 & 5 GHz    
(WiFi) 

Bluetooth EM 

NFMI 

GPS 

FM 

Other 
(Temp & 

Humidity) 



Smartphone Signal Transmissions 

Smartphone 

Audio 

Haptic 

(vibration) 

(Visual) Light, 
video, images 

Bluetooth 

(2.4 GHz) 

2.4 & 5 GHz 

(WiFi)  
Em 

(Loop 
systems) 

NFMI 

Direct Audio 
Input (DIA) 

Cellular Bands 

IR Blaster 



HAT Categories  (PALM) – Assessment  

Phone Alerting 

Listening 
to Talker 

Media 



HAT Phone Options 

Phone Alerting 

Listening 
to Talker 

Media 



HAT Phone Options 

Smartphon
e 

Cellular Calls 

Internet Calls 

(VoIP) 

Video Calls 

Email 

Instant 
Messaging 

(IM) 

Texting 



Alarm clock, doorbell, 
telephone ring, 
ire/smoke alarm, 
burglar alarm, child 
monitor, timers 
(appliances, test), 
computer prompts, 
weather alerts 

HAT Alerting/Awareness Options 

Phone Alerting 

Listening 
to Talker 

Media 



MFi 

IFTTT 

Smartphone 

Alarms 

Alerts 

Weather 

Prompts 

Rings 

Monitors 

HAT Alerting/Awareness – IoT and IFTTT 



One on one, group, 
place of worship, 
meeting, classroom, 
lectures, conferences, 
presentations, 
theater, etc. 

HAT Listening to Talkers Options 

Phone Alerting 

Listening 
to Talker 

Media 



HAT Listening to Talker/Speaker Options 

Smartphone 

Mic 

Amplify 
Apps 

Transmit 
Signal to 

HAT 

Text to 
Speech 

Text to ASL 

Loop to 
Telecoil 

Text to Text 

Adjust HAT 
Apps 



Radio, TV, mp3, 
YouTube, etc. 

HAT Media Options 

Phone Alerting 

Listening 
to Talker 

Media 



Smartphone 

Movies 

Theater 

TV 

Music 

Videos 

Radio 

HAT Media Options 



Two dominate HAT forces 

1. Phonak Roger 

2. Made For iPhone (Mfi) 
– Improved hearing in 

background noise 

– Less signal transmission 
interference 

– Smaller Receivers 

– Communicate with the Internet 
of Things (IoT) 

HAT Moving from FM to 2.4 GHz 



MFi (Bluetooth) Hearing Aids 



MFi hearing aids – iOS 7 or later and Devices 

• iPhone 4s and later 

• iPad Pro 

• iPad Air and later 

• iPad (4th generation) 

• iPad mini and later 

• iPod touch (5th generation) and later 

 

 

 support.apple.com/en-us/HT201466 

https://support.apple.com/en-us/HT201466
https://support.apple.com/en-us/HT201466
https://support.apple.com/en-us/HT201466


• Pediatric – Up Smart 

• MFi with Smart app 

• Stream from iPhone/iPad/iPod 

• Geofencing/Geotagging 

• Micro Mic 

• Multi Mic 
– Lapel and table microphone, connects with loop and FM 

and Dynamic Mic systems, and has a mini-jack input so you 
can stream sound directly to ReSound Up Smart hearing 
aids from any device with headphone output 

• Remote Control 2 

• ReSound Phone Clip+ 

• ReSound TV Streamer 2 

ReSound Up Smart 2.4 GHz HAT (Pediatric) 



Oticon Opn Resound 
LiNX 3D 

Starkey Halo Widex 
Beyond 

Signia Pure 
13 BT 

iPhone/iPad/i
Pod 

Yes Yes Yes Yes Yes 

App ON Smart TruLink Beyond myControl 

Apple Watch Yes Yes Yes Yes Not yet 

Geotag Yes Yes Yes 

Find my HA Yes Yes Yes Yes 

Life remote 
adjustment 
by Audiologist 

transmits for 
download 
updates for HA 

Yes 

Remote Mic Yes Yes Yes Yes Yes 

IFTTT Yes 

Tele 
Data/Monitor 

Remote 
controls 

Yes Yes  Yes 

Beacons Yes 

MFi Hearing Aids – 2.4 GHz 



• Check battery status (most) 

• Check and modify HA settings/programs (all) 

• Help locate lost Has (most) 

• Send HA data and/or status to audiologist (ReSound and Signia) 

• Receive HA updates and adjustments to HAs (some) 

• Geotag HA settings for various locations (most) 

• Beacons can vary settings in various rooms in 
home/school/location (Starkey) 

• Create “recipes” or “apps” to interact with hearing aids (Oticon) 

• Remotely communicate with audiologist directly and connect to 
hearing aid for remote adjustments (Signia) 

• Mic – turn on iPhone mic and record sound, messages and 
playback (Starkey) 

MFi and Use for Student, Parent and Others 



• MFi 

• ReSound HAT 
– Micro Mic 

– Multi Mic 

– Remote Control 2 

– ReSound Phone Clip+ 

– ReSound TV Streamer 2 

Cochlear™ Baha® 5 Sound Processor (Mfi) 



ReSound – Cochlear Baha Compatibility 



ReSound – Cochlear Nucleus 6 



• Note 60% improvement 
in understanding 
speech with remote mic 

• CI users often continue 
to experience difficulty 
understanding in noisy 
and reverberant 
environments w/o 
remote mic 

 

 

 
(Wolfe 2014 Seminars in Hearing) 

Speech in Noise with CI (with remote mic) 



Cochlear Implants – Who Needs HAT?!@? 

Cochlear  Mini-Mic 
Wolfe et al, 2015 



Cochlear Implants – Who Needs HAT?!@? 

Cochlear  Phone Clip+              Cochlear TV Streamer 
 
Wolfe et al, 2015 



ReSound Mini Mic 2+ and Phonak Roger Mic 

Wolfe, 2016 



Cochlear Implant with Phonak Roger Pen 

(Wolfe, 2013) 



Phonak Sky (Pediatric HAs) 



Phonak Roger Microphones 



Phonak Roger Pen 



Roger Pen 



Three year longitudinal study (Rosengren et al, 1999) 

– 2054 student K-2nd grade 

– 94 classrooms 

• 64 amplified classrooms 

• 30 control classrooms 

– Students in amplified classroom had significantly 
greater improvement in listening and learning 
behaviors and skills 

– Progressed at a faster rate 

– Teachers, administrators, parents and students 
reported positive response 

Other studies report 
– Decreased discipline problems 

– Increased attention 

– Less repetition by teacher 

– Less teacher vocal strain and fatigue 

Soundfield with Normal Hearing Students 



Phonak 5000 Classroom Soundfield 



Personal FM with Roger Best Option 



Phonak Classroom Soundfield 



LENA – A Digital Language Recording Device  



LENA Developmental Snapshots 



HAT Remote Microphone Questionnaire 



C.H.A.P.S. 



L.I.F.E. Revised Questionnaire 



Preschool S.I.F.T.E.R. 



TELEGRAM Assessment 



• Determines listening abilities affected by noise, distance, and 
visual input in student’s natural listening environment 

• Simulates listening ability in situations that represent actual 
listening conditions in student’s classroom– not sound booth  

• Student’s teachers, parents, and others gain understanding 
affects of adverse listening conditions encountered by  student  

• Useful in justifying accommodations, such as assistive listening 
devices, sign language or oral interpreters, note takers, 
captioning, special seating, and room acoustic modifications  

• Functional Listening Evaluation or Functional Listening Eval 

• Purchase recorded FLE at Successforkidswithhearingloss.com 

 
 (Ying , 1990), (Ross, Bracken & Maxon, 1992) 

Functional Listening Evaluation (FLE) 

http://www.handsandvoices.org/pdf/func_eval.pdf
http://www.adevantage.com/uploads/FLE_2013v2a-saveable_autocalculable.pdf
http://www.adevantage.com/uploads/FLE_2013v2a-saveable_autocalculable.pdf
http://successforkidswithhearingloss.com/fle-recorded


Test administration takes approximately 30 minutes, including set 
up, with sentences and 20 minutes with words 

 

1.  Auditory-Visual    Close     Quiet  

2.  Auditory       Close     Quiet  

3.  Auditory-Visual    Close     Noise  

4.  Auditory       Close     Noise  

5.  Auditory-Visual    Distant    Noise  

6.  Auditory       Distant    Noise  

7.  Auditory       Distant    Quiet  

8.  Auditory-Visual    Distant    Quiet  

FLE (cont.) 



FLE:  12 Year Old Female w/o HA 



Self-Calculating FLE Form 



• Self-calculating FLE response form can be used with any stimuli 
material  

• Cheryl DeConde Johnson has made available this response form 
and Common Children’s Phrases (standard and nonsense 
version) 

• A recorded version of the FLE using sentences that controls the 
noise level (+5 S/N) is available from Supporting Success for 
Children with Hearing Loss.  

• 10-minute classroom noise file for educator use, however FLE 
presenters should use a sound level meter to measure levels of 
speech and noise are measured during the evaluation 

 

 
(from http://successforkidswithhearingloss.com/tests) 

FLE at Successforkidswithhearingloss.com 

http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/FLE-2011_autocalculate_saveable21.pdf
http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/FLE-2011_autocalculate_saveable21.pdf
http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/FLE-2011_autocalculate_saveable21.pdf
http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/Common_Phrases_2011_autocalculate_saveable.pdf
http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/ClassroomNoise_10min.mp3
http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/ClassroomNoise_10min.mp3
http://successforkidswithhearingloss.com/wp-content/uploads/2011/08/ClassroomNoise_10min.mp3
https://itunes.apple.com/us/app/spl-meter/id309206756?mt=8
http://successforkidswithhearingloss.com/tests


• Links to other useful functional questionnaires at 
http://successforkidswithhearingloss.com/tests 
– ELF 

– CHILD 

– LIFE 

– CHAPS 

Successforkidswithhearingloss.com 

http://successforkidswithhearingloss.com/tests


• Marlene Bagatto, AuD, PhD, developed pediatric functional 
outcome protocol  

• University of Western Ontario Pediatric Audiological Monitoring 
Protocol (UWO PedAMP)  
– Ontario Infant Hearing Program (OIHP)  

– Amplification Benefit Questionnaire 

– Hearing Aid Fitting Summary   

– Aided Speech Intelligibility Index (SII) Normative Values   

– LittlEARS Auditory Questionnaire (Tsiakpini et al, 2004)   

– Parent’s Evaluation of Aural/Oral Performance of Children (PEACH) (Ching 
& Hill, 2005) 

 

 
Trends Amplif 2011;15[1-2]:57 

http://tia.sagepub.com/content/15/1/57.long 

https://connect.sonova.com/p8ghn82evbg/ 

UWO PedAMP 

http://tia.sagepub.com/content/15/1/57.long
https://connect.sonova.com/p8ghn82evbg/


https://www.dslio.com/?page_id=283 

UWO PedAMP 

https://www.dslio.com/?page_id=283


LittlEARS (Parent Yes/No) Questionnaire 



• Birth and up  

• Questionnaire 
for the parent 
with 35 age-
dependant 
questions that 
assesses 
auditory 
development. 

LittlEARS 



Amplification Benefit Questionnaire – Infant 



P.E.A.C.H (Parent Questionnaire) 



• Preschool to 7 years  

• 15 question parent survey targeting the child’s everyday 
environment 

• Scoring for 5 subscales (Use, Quiet, Noise, Telephone, 
Environment) 

 http://www.oticonusa.com/~asset/cache.ashx?id=10835&type=14&format=web 

Pediatric (Functional Assessment) 

http://www.oticonusa.com/~asset/cache.ashx?id=10835&type=14&format=web


• 3 to 4 years and up 

• Parental interview with ten 
questions that evaluates 
meaningful use of sound in 
everyday situations 
(attachment with hearing 
instrument, ability to alert to 
sound, ability to attach 
meaning to sound) 

AB IT-MAIS (free iPad app) 



Ling 6 (HL) CD from Phonak 



Ling 6 (HL) (free CD from Phonak) 



UWO Plurals Test (free CD from Phonak) 



UWO Plurals Test (free CD from Phonak) 



• Indicates ability to understand speech in 
noise 

• 10 sentences presented twice and 
averaged 

• Increasing noise levels with each 
sentence presentation 

• Helps audiologist select appropriate 
hearing aid and hearing assistance 
technologies 

BKB-SIN (for children 5 or older) 



• Assess “educational need” for assistive technology benefit from 
hearing assistive technology  

• On CD similar in nature and scoring to BKB-SIN 

• Use either in sound room or in classroom 

• Correlates well with Preschool Screening Instrument for 
Targeting Educational Risk (S.I.F.T.E.R.) rated by teachers 

 

• Email Dr. Erin Schafer at untschaferlab@gmail.com 

 

 

 (Schafer et al, 2012) 

Phrases in Noise Test (PINT) – 3 - 6 years of age 

mailto:untschaferlab@gmail.com


• Evaluate student at variety of 
distances to determine 
maximum distance Ling 
sounds heard 

• Ling 6 Sound Check Chart 

• Ling 6 Behavioral Daily 
Checklist 

• Ling 6 Recording Chart 

Ling 6 Sound Check 

http://www.advancedbionics.com/content/dam/ab/Global/en_ce/documents/libraries/AssessmentTools/3-01066-B-2_Ling Six Sounds-FNL.pdf
http://www.advancedbionics.com/content/dam/ab/Global/en_ce/documents/libraries/ClassroomManagement/CM Downloads/3-01066-C-9_Behavioral Listening Check-FNL.pdf
http://www.advancedbionics.com/content/dam/ab/Global/en_ce/documents/libraries/ClassroomManagement/CM Downloads/3-01066-C-9_Behavioral Listening Check-FNL.pdf
http://www.auditoryoptions.org/Microsoft Word - Ling_6_chart.pdf


• Phonak launched the Child 
Hearing Assessment Toolkit 
(C.H.A.T.)  

• Cloud-based tool allows 
professionals working in 
education to managing 
patient assessments 

• Try C.H.A.T. 
at www.chatbyphonak.com 

• More info found 
at http://ow.ly/mpf9t 

C.H.A.T. 

http://www.chatbyphonak.com/
http://ow.ly/mpf9t


• Integrated HAT receivers in hearing devices  
– MFi 

– Telecoils 

• Increasing use of wireless remote mics 

• Increasing installation of classroom soundfield amplification 

• Integration of WiFi, IoT, smartphones 

• AI, machine learning 

Where is HAT Headed? 



Questions/Comments 


