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The benefits of remote microphone hearing 

assistance technology (HAT) to enhance 

the speech signal for listeners with compro-

mised auditory and listening skills has 

been clearly demonstrated (Anderson & 

Goldstein, 2004; Anderson, Goldstein, 

Colodzin & Iglehart, 2005; Blair, 1977; 

Blair, Myrup & Viehweg, 1989; Blake, 

Field, Foster, Plott & Wertz, 1991;  

Boothroyd & Iglehart,1998; Brackett, 1992; 

Clarke-Klein, Rousch, Roberts, Davis & 

Medle, 1995; Crandell, Holmes, Flexer &  

Payne, 1998; Crandell, Smaldino & Flexer, 

2005; Hawkins, 1984; Iglehart, 2004; 

Jones, Berg & Viehweg, 1989; Lewis, 1994; 

Lewis & Eiten, 2004; Moeller, Donaghy, 

Beauchaine, Lewis & Stelmachowicz, 1996; 

Palmer 1997; Picard & LeFrancois, 1986; 

Pittman, Lewis, Hoover & Stelmachowicz, 

1999; Platz, 2004; Ross & Giolas, 1971; 

Schafer & Thibodeau, 2003). The primary 

goal of remote microphone HAT is to  

reduce the effects of noise, excessive rever-

beration, and distance from the speaker 

(AAA, 2008). However, the best designed 

and fitted technology can be only as effec-

tive as its utilization. Benefit is realized 

when the HAT device is used as prescribed, 

is used consistently, is working properly, 

and achieves the desired listening goals 

for the individual. Therefore, proper mana-

gement of HAT devices is a critical factor in 

achieving the desired outcomes associated 

with HAT use. 

The Realities of  
Classroom Listening and 
Communication

The primary noise source in unoccupied 

classrooms is the ventilation systems. 

Overhead projectors, computers and other 

technology add to the overall noise level. 

This noise floor is increased by sudden and 

intermittent noise from sources such as 

outside vehicles, playgrounds, hall noise 

or other adjacent classrooms. Within the 

classroom the sounds of children moving 

about, chairs, pencil sharpeners further 

add to the potential noise levels. As a 

result it is easy to see how unoccupied and 

occupied classroom noise levels exceed 

acceptable standards. ANSI s12.60–2002 

(Acoustical Performance Criteria, Design 

Requirements, and Guidelines for Schools) 

specifies that ambient noise levels of typical 

size unoccupied classrooms should not 

exceed 35 dB(A) and with reverberation 

times of 0.6 seconds or less. 

For many listeners, but especially those 

with immature language systems, hearing 

loss, and/or listening problems, noisy and 

excessively reverberant classrooms lead 

to a spirally condition beginning with 

decreased speech perception, decreased 

comprehension, decreased academic per-

formance, and increased social problems 

(Anderson & Larson, 2003; Carney & 

Moeller, 1998; Carrington, 1999; English, 

2002; Flexer, Wray & Ireland, 1989;  

Gabbard, 2004a; Wilkins & Ertmer, 2002). 

Communication access requires the ability 

to not only hear and receive what is said 

but also to have the language capacity 

to process and formulate appropriate 

responses. This interweave of cognition 

and language is critical to derive meaning 

and actively participating in classroom 

learning activities. The manner with which 

these processes occur is often referred to 

as communication ease. Access to informa-

tion is an essential prerequisite of success-

ful school performance and a primary goal 

of HAT. 

Hearing Assistance  
Technology Options and 
Candidacy

The American Academy of Audiology 

Clinical Practice Guidelines for Remote 

Microphone Hearing Assistance Techno-

logies for Children and Youth Birth-21 

Years (AAA, 2008) describe HAT devices  

in four categories: 

1. Personal HAT: devices in which the 

speech signal is modulated onto a wire-

less carrier (e.g., frequency-modulation 

[FM]) to be picked up by a wireless 

receiver on the listener, retrieved, and 

passed to a hearing aid, cochlear  

implant or other hearing device. 

2. Large area sound field HAT:  

devices in which the speech signal is 

sent to one or more strategically- 

positioned loudspeakers. 

3. Personal sound field HAT: devices in 

which the speech signal is sent to a 

single loudspeaker placed close to the 

listener. 
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4. Induction loop HAT: devices in which 

the speech signal is delivered to the 

telecoil of the personal hearing aid, co- 

chlear implant, or other hearing device 

via a magnetic signal genera ted by a 

loop of wire or other inductor (pg 29). 

Examples of candidates for HAT  

(AAA, 2008) include those with any of the 

following hearing or listening problems 

where there is documented evidence of 

hearing and/or listening problems:

 Hearing loss

 Auditory processing deficits

 Learning disabilities

 Auditory Neuropathy/dys-synchrony

 Language delay/disorder

 Attention deficits

 English as a second language (pg 32).

Figure 1 outlines five steps covering 

potential candidacy, considerations for 

candidacy, device selection, fitting and 

verification, and implementation and va- 

lidation for use of these four HAT device 

options (AAA, HAT, 2008). The discussion 

for this article will focus on management 

of FM devices which are the procedures 

under Step 5. These procedures include 

validation, orientation and training, the 

usage plan, and device monitoring. 

Factors Affecting HAT  
Management

Anyone involved in the management of 

HAT systems must be familiar with the  

regulatory requirements that are used when justification is necessary. The primary regula- 

tory support for the management of HAT devices in the United States is included under 

the Individuals with Disabilities Education Act (IDEA, 2004) (Federal Register, 2006). 

Figure 1. Remote Microphone HAT candidacy, device selection, and implementation  

process (pg 31).
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These regulations outline requirements for the use of assistive technology, assistive technology devices, and monitoring of hearing 

aids, cochlear implants and amplification devices worn by children in school (Table 1). 

Table 1. IDEA Regulations pertaining to hearing aids, cochlear implants and assistive technology.

IDEA Regulation Content

ROUTINE CHECKING OF  

HEARING AIDS AND EXTERNAL 

COMPONENTS OF SURGICALLY  

IMPLANTED MEDICAL DEVICES  

34CFR300.113

(a) Hearing aids. Each public agency must ensure that hearing aids worn in school by  

children with hearing impairments, including deafness, are functioning properly.

(b) External components of surgically implanted medical devices.

(1) Subject to paragraph (b)(2) of this section, each public agency must ensure that the  

external components of surgically implanted medical devices are functioning properly.

(2) For a child with a surgically implanted medical device who is receiving special education 

and related services under this part, a public agency is not responsible for the post-surgical 

maintenance, programming, or replacement of the medical device that has been surgically 

implanted (or of an external component of the surgically implanted medical device). 

ASSISTIVE TECHNOLOGY;  

34CFR300.5 (Part B) & 

34CFR303.12 (Part C)

Assistive technology device means any item, piece of equipment, or product system, whether  

acquired commercially off the shelf, modified, or customized, that is used to increase, maintain,  

or improve the functional capabilities of children with disabilities. The term does not include a 

medical device that is surgically implanted, or the replacement of such device.

ASSISTIVE TECHNOLOGY;  

34CFR300.6 (Part B) & 

34CFR303.12 (Part C)

Assistive technology service 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 children with disabilities.

Strategies for Managing Remote Microphone Hearing Assistance Technology in the Schools
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Other U.S. regulatory support is contained 

under the Americans with Disabilities Act 

(ADA, 1991) and Section 504 of the Rehabi-

litation Act of 1973. ADA and 504 apply 

to accommodations that are required for 

individuals with documented disabilities 

to access facilities and information in 

public and some non-public settings.  

For children requiring auditory accommo-

dations in schools, Section 504 is com-

monly used to provide access to informa-

tion that includes use of FM devices. 

Another area that influences the effectiveness of HAT manage-

ment is the knowledge and skills of those providing the services 

and having access to the necessary equipment and materials to 

conduct them. The AAA HAT guidelines (2008) provide guidance 

for each of these areas emphasizing that the audiologist’s scope 

of practice specifically identifies this responsibility. 

Personnel

1. Audiologists are the professionals singularly qualified to  

select and fit all forms of amplification for children and youth, 

including personal hearing aids, frequency-modulated (FM) 

systems, and other HAT. Audiologists also program and manage 

cochlear implant fittings. Audiologists have a master’s and/or  

doctoral degree in audiology from a regionally-accredited 

university.

2. Audiologists must meet all state licensure and/or regulatory 

requirements.

3. Audiologists fitting hearing aids and remote microphone HAT 

on children and youth should have the expertise and the test 

equipment necessary to complete all tests for device selection, 

evaluation, and verification procedures described herein.

4. Audiologists must adhere to procedures consistent with 

current standards of practice to assess auditory function in 

children and youth. 

5. Audiologists must be knowledgeable 

about federal and state laws and regu-

lations impacting the identification, 

intervention, and education of children 

and youth who are deaf and hard of 

hearing (pg 31).

Equipment

In addition to space and storage require-

ments, the Guidelines recommend that 

the following equipment and materials 

be available for assessment, selection, fitting, verification, and 

validation of HAT:

 Sound booth with diagnostic 2-channel audiometer and 

sound field capabilities 

 Sound level meter

 Materials for measuring or estimating reverberation time

 Otoscope

 Electroacoustic Analysis equipment

 Real Ear Measurement equipment

 Battery testers, listening stethoscopes, hearing aid checking 

devices, and cochlear implant monitoring earphones

 Visual aids and materials for training and classroom  

presentations

 Age-appropriate test materials for selection, verification,  

and validation

 Back-up HAT devices/accessories (pg 31).

Management of HAT 

Orientation and Training

HAT management begins with orientation to the device and 

training in its use for both communication partners: the child/

youth and those who will connect to the student via the trans-

Audiologists are the 
professionals singularly 
qualified to select and fit 
all forms of amplification 
for children and youth, 
including personal hear-
ing aids, frequency-mod-
ulated (FM) systems, and 
other HAT.
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mitter. Topics that should be discussed under orientation and 

training include:

Children/Youth Parents/Caregivers/Teachers

 Implications of HL 

 Device features & function

 Expectations:  

benefits/limitations

 Care & Maintenance

 Basic troubleshooting

 Self-monitoring of function

 Self-advocacy 

 Implications of HL 

 Basic function of device

 Device features & function

 Expectations: benefits/ 

limitations

 Listening check & basic 

trouble shooting

 Report of a suspected  

malfunction

 Advocacy

 Classroom/community  

setting  

orientation to HAT  

(AAA, 2008). 

Individuals providing this training must be knowledgeable  

about the topics as well as have the time to provide the training  

on an on-going basis until all communication partners are 

comfortable using and troubleshooting the HAT devices. Orien-

tation and training goals and activities should be included in the 

Individual Education Plan (IEP) for children/youth who require 

this type of support.

Validation

The second step in HAT management is validation of the fitting 

to assure that it meets the intended communication access goals 

established for the child or youth. IDEA (2004) further requires 

a functional evaluation in the child/youth’s customary environ-

ment as part of assistive technology services (34CFR300.6(a)  

(Part B) & 34CFR303.12(a) (Part C).

Audibility and intelligibility goals for HAT include 1) speech  

recognition with the selected device that is at least commen-

surate with performance in ideal listening conditions, 2) full 

audibility of self and others and, 3) reduction of the effects of 

distance, noise and reverberation (AAA, 2008). In addition,  

the device should be worn consistently by the speaker and provide 

a steady signal regardless of head movement or other interference 

(AAA, 2008). Adjustments in amplification or evaluation of hearing 

profile data need to be made when the intended communication 

access goals are not achieved.

In most cases, validation should include three sources of data. 

Suggested tools for each of these three categories are located in 

Table 2. 

1. Observation by relevant teachers, parents and family  

members or others involved with the child/youth; 

2. Self-assessment by the child of the benefits of the device  

in various listening situations; and

3. Functional evaluation measures that demonstrate the  

listening benefit in the child/youth’s classroom and/or other 

common setting. 

Strategies for Managing Remote Microphone Hearing Assistance Technology in the Schools
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Table 2. Suggested validation tools for self-assessment, observation and functional evaluation. 

Self-assessments:  Listening Inventory for Education LIFE (Anderson & Smaldino, 1997)

 Classroom Participation/Ease of Communication (Classroom Participation Questionnaire-CPQ)  

(Antia, Sabers & Stinson, 2007)

Observation Questionnaires:  Early Listening Function (ELF) (Anderson, 2002)

 Children’s Home Inventory of Listening Difficulties (CHILD) (Anderson & Smaldino, 2000)

 FM Listening Evaluation for Children (Gabbard, 2004b)

 Listening Inventory for Education (LIFE) (Anderson & Smaldino, 1997)

 Screening Instrument for Targeting Educational Risk (SIFTER) (Anderson, 1989),  

Preschool SIFTER (Anderson & Matkin, 1996), Secondary SIFTER (Anderson, 2004)

 Meaningful Auditory Integration Scale (MAIS) (Robbins, Renshaw & Berry, 1991),  

Infant-Toddler Meaningful Auditory Integration Scale (IT-MAIS) (Zimmerman-Phillips,  

Robbins & Osberger, 2000)

 Functional Auditory Performance Indicators (FAPI) (Stredler-Brown & Johnson, 2004)

 Children’s Auditory Processing Scale (CHAPS) (Smoski, Brunt & Tannahill, 1998)

Functional Evaluations:  Functional Listening Evaluation (FLE) (Johnson, 2004)

 Ling Six Sound Test (Ling, 1976)

Usage Plan 

Once the recommended HAT device has been validated as  

meeting the communication access goals of the child/youth,  

the next step is to determine when the device will be used.  

Use of HAT should be purposeful based on specific listening 

needs. Full and part-time use should be discussed and specific 

environments (i.e., classroom, auditorium, and gymnasium) and 

activities (i.e., lecture, discussion, therapy, organized physical 

activities, and meals) delineated. As early as possible, the child/

youth should participate in these discussions to develop their 

usage plan. 

Device Monitoring

The final component of HAT management is the plan for  

monitoring the operation of the HAT device to assure that it  

is consistently functioning properly, is used according to speci-

fications and according to the recommended plan. IDEA also 

requires that the performance of amplification devices be moni-

tored as part of the IEP (34CFR300.113). In order to monitor HAT 

devices, battery testers, listening stethoscopes and other equipment 

must be available as well as training for the individuals involved 

in the providing the monitoring procedures. The student should 

be trained as early as possible to provide self-checks and conduct 

simple troubleshooting of his/her device.
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To assure that a monitoring procedure is established and to col-

lect performance data, in the AAA HAT Guidelines (AAA, 2008) it 

is recommended that an on-going monitoring plan be developed. 

This plan should document the following information for each 

student:

 Person who will monitor;

 Location of monitoring;

 When and how often HAT will be monitored;

 Procedure used to monitor [e.g., Ling 6 sounds  

(oo, ah, ee, sh, s, mm)]; 

 Procedure to follow when HAT malfunctions. 

When repairs are necessary, a back-up system needs to be  

available so that there is no loss of communication access. 

In addition to monitoring the function of HAT devices,  

performance with amplification instruments should also be  

observed. Audiologists should be mindful of whether the  

children/youth are:

 Meeting their personal auditory/listening goals;

 Achieving communication access with their teachers and school 

staff;

 Achieving communication access with their peers.

To summarize, the management steps for use of HAT are just  

as critical as the device itself. The management process must be 

intentional, systematic, and continuous to assure communica-

tion access for each child/youth. The AAA HAT Guidelines (2008) 

provide detailed steps and worksheets to assist with this process 

and have been highlighted in this paper.
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