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Reverberation:


Reverberation is the reflection of sound from room surfaces. The amount of reverberation in a room depends on the room’s design, construction, and furnishings. Rooms with hard walls, high ceilings, bare windows, and uncarpeted floors reverberate sounds considerably more than rooms with carpeted floors and soft furnishings. In rooms with high reverberation, sound bounces around the hard surfaces longer, increasing the background noise level. 








Background Noise:


Background noise makes it difficult to understand what is being said, especially for students with a hearing loss. In classrooms, background noise is typically a combination of external noise (traffic, playgrounds, corridors and adjacent classrooms) and internal classroom noise (classroom equipment and noise from movement and activity).  








Distance:


The distance between the teacher and the student directly affects the level of the teacher’s voice reaching the student. The further away the student is from the teacher, the softer the teacher’s voice will sound.  











 








Signal to Noise Ratio:


The signal-to-noise (SNR) ratio is the difference between the intensity of the signal and the intensity of the background noise. Noise, distance and reverberation can all decrease the SNR experienced by a student in the classroom, making it more difficult to understand what is said. For a student to hear well, the teacher’s voice should be about 15 to 20 decibels (dB) louder than the background noise - a SNR of 15 to 20 dB.





In a typical classroom, the level of background noise is usually about 60 dB, while the average teacher’s voice measures around 70 dB at a distance of 6 feet. A student sitting 6 feet from the teacher will receive a SNR of 10 dB. This SNR may not be enough for a student with hearing loss to hear well. 


To improve the SNR, the teacher could try speaking in a louder voice all day, but maintaining a louder voice may be difficult and exhausting.  Reducing the level of background noise and reverberation will also improve the SNR; however this can be difficult to achieve and may still not be enough for a student with hearing loss. 



































Accommodations to Consider for Students with Hearing Loss




















Understanding speech in noisy environments can be difficult for any child, but for a child with hearing loss, the challenge is greater. Children need access to a consistent signal to develop their speech, language, and learning skills. Hearing speech (audibility) and actually understanding it (intelligibility) are not the same. Sounds need to be audible to be intelligible. Background noise, distance from the person speaking, and reverberation (echo) are common obstacles that significantly reduce the child's access to crucial speech information. 











FM SystemsClassroom Listening Challenges for Children





Transmitters:





�





The teacher wears a small microphone and FM transmitter.

















The student wears an FM receiver that is usually connected directly to their hearing aids, or the receiver can be an independent device. The FM transmitter relays the signal from the teacher’s microphone directly to the FM receiver via radio signal.








There are a number of different makes and models of FM systems with different features and controls. The FM transmitters and receivers are small enough to allow for mobility for both the teacher and the student, and the FM system can be connected to devices such as television, radio, or CD player.





�





Although today's advanced hearing aids can improve the quality, audibility, and clarity of the speech signal, they cannot remove all obstacles to speech understanding.  





FM devices are an effective way to improve speech understanding in difficult listening situations. 





FM systems can be used with or without hearing aids to make hearing easier—reducing stress and fatigue. 








What is an FM system?





FM systems work in tandem with the child's hearing aids by adding a special, remote microphone that can be placed much closer to the speaker. An FM system transmits sounds via radio waves, just like a miniature radio station.  They operate on special radio frequencies assigned by the Federal Communications Commission (FCC).  An FM device transmits the speech signal directly to the ear, thereby limiting the influence from noise, distance, or reverberation. Simply put, in poor listening conditions, FM systems can improve the quality of the sound reaching the student.




















A. Classroom sound field receiver


B. Personal/portable sound field receiver


C. Direct Audio Input (connected by a lead directly to the hearing aid via an audio shoe)


D. Integrated FM receiver (FM receiver built into the hearing aid)


E. iSense® (Specifically designed for children who experience speech comprehension problems, especially in noisy environments (e.g. children with auditory processing disorder)
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FM Systems: What Are They and What Do They Do?  Australian Hearing Website.  �HYPERLINK "http://www.hearing.com.au/digitalAssets/4715_1173929641136_FM%20systems.pdf"�http://www.hearing.com.au/digitalAssets/4715_1173929641136_FM%20systems.pdf� 


Oticon USA Website: �HYPERLINK "http://www.oticonusa.com/Oticon/Consumers/Pediatrics/Amigo.html"�http://www.oticonusa.com/Oticon/Consumers/Pediatrics/Amigo.html� 


Phonak USA Website: �HYPERLINK "http://www.phonak.com/us/b2c/en/products/fm/what_is_fm.html"�http://www.phonak.com/us/b2c/en/products/fm/what_is_fm.html� 
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Receivers:











As a parent, you are your child's greatest advocate, supporter, and cheerleader. By becoming knowledgeable regarding educational laws as well as services and programs available within your community, you can ensure that your child receives a Free and Appropriate Public Education (FAPE). There are two primary laws that cover your child's rights to a public education:


 Individuals with Disability Education Improvement Act (IDEA)


 Section 504 of the Rehabilitation Act of 1973


�Understanding how Section 504 and IDEA work with each other and complement each other allows you as the parent to better assist your child's educational team in ensuring your child's right to a Free and Appropriate Education (FAPE) is provided allowing for maximum educational success.





What is an IEP? 


An IEP is an individual education plan, which is part of the special education laws of the IDEA 97 laws or educational benefit laws. IDEA allows for additional services and protections for disabled children not offered to other children such as accommodations, modifications, related and special education services to allow the child to be successful in school. 





What is a 504 plan? 


Section 504, of the Rehabilitation Act of 1973 is a civil rights law that prohibits discrimination against individuals with disabilities. Section 504 ensures that a child with a disability has equal access to an education. The child may receive accommodations and modifications even if he or she does not qualify for special education. Any school or program receiving federal funds must follow this law. 





What are the similarities between the two plans? 


Both plans can provide the student with certain accommodations and modifications to allow a disabled child to be more successful in school. Related services can be provided for students on either plan, such as occupational therapy, physical therapy, and speech and language therapy. Neither plan requires the student to have a change of placement. The child may stay in a regular classroom. 





What are the main differences between the two? 


A student receiving Special Education (SPED) through an IEP is protected under all Section 504 laws. The opposite is not true. Section 504 does require the school to come up with a system of safeguards such as: 


Parental notice of evaluation or placement decision


Parental review of records


Impartial hearing for appeals.





SPED has a more elaborate system of safeguards to protect the parent and child, such as: 


Prior Written Notice of all evaluations, changes to IEP and placement changes 


Right to an independent evaluation at the public school’s expense 


Arbitration or mediation if the parent and school do not agree on the plan 


Administrative Complaint Process 


Due Process Hearing 





A 504 plan includes only accommodations, modification, and related services as needed. It does not allow for direct or indirect services with the student, or consultation services regarding the student between the special education teacher and regular education teachers. IEP does provide for services through special education teachers with the student and consultation with the regular classroom teachers. 





Qualifying for Special Education and an IEP


Special education allows a child to have an individual education plan (IEP) when the child's disability interferes with the student's education and performance. Special Education is available for all children that qualify from age 3 through age 21 or upon graduation from high school, whichever comes first.  If a parent feels their child requires special education, the first step is to contact the school the child is attending and explain what how you feel your child's disability will affect education. The next step is the evaluation, which will include:


 


a letter or form from the physician explaining the child's specific medical concern 


interview with parents 


interview with teachers 


information from parents 


specific testing, including all areas related to suspected disability 





If the child is qualified as "other health impaired" it does not require that testing be performed to show a learning disability. However, this does require proof, from your physician, of a medical disability that affects the child's education. 





After the evaluation is completed, the team will meet. The team consists of the parent, the student ( if he/she is at least 14 years old), regular education teacher, a LEA representative which is usually the principal, and a representative from any area that the child was tested in ( i.e. speech pathologist, occupational therapist, psychologist). The parent may bring an advocate, such as a more experienced parent, to this and all team meetings. At the team meeting, all findings will be reviewed, including the teacher's observations, the physician's information, and any testing that has been completed The parent may share any literature they have on the child's disability and how it will affect him or her in school at this time. After discussing the findings, the team will make a decision on eligibility. 





Qualifying for a 504 Plan 


Eligibility for a 504 plan requires a physical or mental disability which substantially limits at least one major life activity i.e. walking, writing, speaking, etc. If the child is qualified for an IEP the parent cannot legally choose to use a 504 plan instead. 





The first step is to contact the school the student is attending. Most schools will evaluate a student to see if the student will qualify for special education first. If the child does not meet eligibility criteria for special education, the school will evaluate for a 504 plan. The team will get information from the parents, classroom teachers, attending physician, and more, depending on the impairment.  A 504 plan allows for many accommodations and modifications depending on the exact disability.  Depending on various factors (e.g. the type and degree of hearing loss, unique to each student,), an audiologist may recommend various accommodations and modifications for students with hearing loss:





Individual Education Plans (IEP) and 504 Plans











Qualifying for Special Education and an IEP


Special education allows a child to have an individual education plan (IEP) when the child's disability interferes with the student's education and performance. Special Education is available for all children that qualify from age 3 through age 21 or upon graduation from high school, whichever comes first.  If a parent feels their child requires special education, the first step is to contact the school the child is attending and explain what how you feel your child's disability will affect education. The next step is the evaluation, which will include:


 


a letter or form from the physician explaining the child's specific medical concern 


interview with parents 


interview with teachers 


information from parents 


specific testing, including all areas related to suspected disability 





If the child is qualified as "other health impaired" it does not require that testing be performed to show a learning disability. However, this does require proof, from your physician, of a medical disability that affects the child's education. 





After the evaluation is completed, the team will meet. The team consists of the parent, the student (if he/she is at least 14 years old), regular education teacher, a Local Educational Agency (LEA) representative (usually the principal) and a representative from any area that the child was tested in (i.e. speech pathologist, audiologist, psychologist). The parent may bring an advocate, such as a more experienced parent, to this and all team meetings. At the team meeting, all findings will be reviewed, including the teacher's observations, the physician's information, and any testing that has been completed. The parent may share any literature they have on the child's disability and how it will affect him or her in school at this time. After discussing the findings, the team will make a decision on eligibility. 





Qualifying for a 504 Plan


Eligibility for a 504 plan requires a physical or mental disability, which substantially limits at least one major life activity (i.e. walking, writing, speaking, etc.) If the child qualifies for an IEP the parent cannot legally choose to use a 504 plan instead. 





The first step is to contact the school the student is attending. Most schools will evaluate a student to see if the student will qualify for special education first. If the child does not meet eligibility criteria for special education, the school will evaluate for a 504 plan. The team will get information from the parents, classroom teachers, attending physician, and more, depending on the impairment.  A 504 plan allows for many accommodations and modifications depending on the exact disability.  Depending on various factors, an audiologist may recommend various accommodations and modifications for students with hearing loss, which may include any of the following listed on the next page.  As needed, 504 plans also allow for related services such as speech and language therapy and/or audiology services. The final modifications and accommodations will be individualized, according to state regulations.








Reference:


American Partnership for Eosinophilic Disorders Website �HYPERLINK "http://www.apfed.org/downloads/IEP_and_504.pdf"�http://www.apfed.org/downloads/IEP_and_504.pdf�




















Reference:


Source: Johnson, Benson, & Seaton. (1997).Educational Audiology Handbook.


Appendix 11-A, p.448. Singular publishing Group, Inc.





Other Considerations:


___Supplemental instruction (speech, language, pragmatic skills, auditory, speech reading skills)


___Counseling


___Sign language instruction


___Vocational services


___Family support


___Deaf/Hard of Hearing role models


___Recreational/Social opportunities


___Financial assistance


___Transition services




















Evaluation Modifications:


___Reduce quantity of tests


___Use alternative tests


___Provide reading assistance with tests


___Allow extra time

















Curricular Modifications:


___Modify reading assignments (shorten length, adapt or eliminate phonics assignments)


___Modify written assignments (shorten length, adjust evaluation criteria)


___Pre-tutor vocabulary


___Provide supplemental materials to reinforce concepts


___Provide extra practice 


___Alternative curriculum

















Physical Environment Accommodations:


___Noise reduction (carpet & other sound absorption materials)


___Specialized lighting


___Room design modifications


___Flashing fire alarm














Instructional Accommodations:


___Noise reduction (carpet & other sound absorption materials)


___Use of visual supplements (overheads, chalkboard, charts, vocabulary lists, lecture outlines)


___Captioning or scripts for television, videos, or movies


___Buddy system for notes, extra explanations/directions


___Check for understanding of information


___Down time / break from listening


___Extra time to complete assignments


___Step-by-step directions


___Tutor


___Note taker

















Communication Accommodations:


___Specialized seating arrangements


___Obtain student’s attention prior to speaking


___Reduce auditory distractions (background noise)


___Reduce visual distractions


___Enhance speech reading conditions (avoid hands in front of face, mustaches well-trimmed, no gum chewing)


___Present information in simple structured, sequential manner


___Clearly enunciate speech


___Allow extra time for processing information


___Repeat or rephrase information when necessary


___Frequently check for understanding


___Educational interpreter (ASL, signed English, cued speech, oral)











Assistive Devices:


___TDD


___TV captioned 











Amplification Options:


___Personal hearing device (hearing aid, cochlear implant, tactile device)


___Personal FM system (hearing aid + FM)


___FM system/auditory trainer (without personal hearing aid)


___Walkman-style FM system


___Sound-field FM system
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