Fast ForWord( and Children with Cochlear Implants

In a research effort led by Betty Schopmeyer and Dr. John Niparko, The Listening Center at Johns Hopkins began applying Fast ForWord training with cochlear implant users in an experimental study that was initiated in April 1997. The positive results from the Johns Hopkins study have scientifically validated the use of Fast ForWord training in patients with cochlear implants.  

From 1997 to the present, Scientific Learning Corporation (SLc) has received a number of requests from professionals about the application of Fast ForWord training to individuals with cochlear implants. In response to those requests, we asked Betty Schopmeyer, Speech-Language Pathologist at The Listening Center, to share her results and experiences after nearly two years of running children with cochlear implants through Fast ForWord training.

Ms. Schopmeyer has provided the following FAQ responses, which cover initial research on both the efficacy and the practical use of Fast ForWord training for a spectrum of cochlear implant users.

Dr. Michael Merzenich, Ph.D.

Chief Science Officer

Scientific Learning Corporation

Fast ForWord and Children with Cochlear Implants

Individuals with cochlear implants receive sound in a unique way.  Rather than using amplified acoustic impulses, which are supplied to the auditory nerve by conventional hearing aids, the implant transforms this acoustic information into electrical signals that encode the features of speech sounds.  Implants consist of internal and external components.  An electrode array within the cochlea and an attached receiver/stimulator positioned in a shallow bed in the mastoid bone comprise the internal system.  Externally, the individual wears a transmitting coil (held over the receiver with a magnet) and a speech processor, which looks like a pocket calculator.  The microphone is either part of the transmitting coil or is worn like a small behind-the-ear hearing aid, depending on the cochlear implant model.  The speech processor includes a jack for external audio input.

With a cochlear implant, individuals can detect conversational level sounds easily.  Their audiogram is relatively flat across the frequencies, meaning that speech sounds are transmitted equally well in both low and high frequency ranges.  When sound is received by the microphone, it is sent via a thin cord to the speech processor, where it is filtered, analyzed, and digitized into coded signals.  These signals are sent from the speech processor to the transmitting coil.  The transmitting coil sends the signals across the skin via FM radio signal, and the receiver delivers the correct amount and pattern of electrical stimulation to the appropriate electrodes within the cochlea.  The electrodes stimulate the remaining auditory nerve fibers and electrical sound information is delivered to the brain for interpretation.

Implications for Fast ForWord

Cochlear implant recipients must learn to attach meaning to this new auditory input through therapeutic intervention.  There is great individual variation in how well different individuals progress after an implant.  Young children who are congenitally deaf have the advantage of less auditory deprivation time, but they are often faced with developing a language system as well as auditory skills.  Individuals who have had later-onset of hearing loss or a progressive loss have the advantage of previous auditory stimulation and often more highly developed language systems.  Fast ForWord is one way in which intense practice with many different auditory and language skills may be provided.  In general, Fast ForWord is presented without modification to appropriate children with cochlear implants; however, a few special considerations may prove helpful.

Pre-Fast ForWord Preparation

Children with implants should have some speech recognition with their implant and some functional language comprehension and use in order to begin to engage in the Fast ForWord exercises.  Basic environmental sound identification, some ability to discriminate between most vowels and consonants, and at least basic language competence (even with visual support) should be in place before beginning the Fast ForWord program.  Congenitally deaf children should in most cases have had their implants for 18-24 months so that their implant is well established as a source of sensory information.  Children with previous auditory experience may be ready before then.  As with hearing children, Fast ForWord participants using cochlear implants should be 4 to 5 years or older, and must be subjectively judged able to meet the cognitive and attention demands of the program.

Testing

At The Listening Center at Johns Hopkins, children with cochlear implants are evaluated with standardized measures of receptive and expressive language and auditory perceptual skills.  In the present context, a battery of tests consisting of the Clinical Evaluation of Language Fundamentals (CELF - appropriate age version), the Test of Auditory Perception Skills – Revised (TAPS-R), the Phonological Awareness Test (PAT), and sometimes the Assessment of Children’s Language Comprehension (ACLC) and the Token Test were used.  All children are tested using speech only, with the examiner’s face visible (except the Auditory Word Discrimination subtest of the TAPS-R).  If a child is unable to perform at all on these tests under these conditions, he/she may be too frustrated by Fast ForWord.  During testing, we refrain from using sign or cued speech to present test items, but if a child responds using one of these methods, we accept the response as long as it does not impact the basic validity of the test item.  For example, if a child signs “same” or “different” for Auditory Word Discrimination items, or if he/she writes down a rhyming word in response to a word presented auditorally, the responses are scored as correct.

In addition to language and auditory perceptual testing, children with cochlear implants are frequently given speech perception tests as part of their routine follow-up and programming sessions with their audiologist.  At The Listening Center, data are collected from sessions before and soon after completion of the Fast ForWord training program.

Technical Requirements

In order to ensure a clear signal, eliminate background noise, and electrically protect the implant, we recommend a patch cord specially designed for our use by Audiovisual Systems in Baltimore, MD.  This cord connects the external audio jack on the speech processor directly to the computer sound output source.  The children then adjust the Fast ForWord volume control to a comfortable level.  The monitoring adult will not be able to hear the program at all.  If there is any doubt about the child’s reception, or if the child needs some reassurance that he/she is doing well, a Y-splitter may be used with a set of headphones to allow the monitoring adult to listen with the child. There may be some sound degradation depending on the quality of the Y-splitter that is used. If a Y-splitter is used, make sure that it is of high quality to avoid sound degradation.

During the Program

In our experience, the areas of difficulty encountered by cochlear implant users are as follows:

· The most difficult games appear to be Block Commander and Phoneme Identification. The length and complexity of the directions in Block Commander increase rapidly, introducing demands for auditory memory when some of the children are still struggling with hearing the difference between “white” and “red.”  Many children need a lot of reassurance and encouragement during Block Commander.  We also recommend practice at home with colors, shapes and sizes.

· Phoneme Identification tends to be even more difficult than Block Commander in terms of percent complete scores; however, the children appear much less frustrated with it.  This may be due to the more rapid progression through the items and to the 50-50 chance of a correct response.

· Children with cochlear implants have shown the most success with Old MacDonald’s Flying Farm, where it appears that their experience with sound detection tasks helps them.

· A few children have shown major difficulty with Circus Sequence, sometimes even with the visually cued training level.  Sequencing tends to be a difficult area for children with implants in general. Some children have benefited from practice with discriminating same and different tones or with pointing to two pictures in order, when given two spoken words.

Language Orientation

In general, cochlear implants are not sought by families whose children are being educated in a setting using American Sign Language, which is a distinct language different from English and usually presented without the voice.  Total communication, or simultaneous sign and speech, implies English-based word order and use of accompanying spoken language.  We have had children from these types of programs, as well as Cued Speech and oral, participate in Fast ForWord.  Within our relatively small sample, there were no clear trends of one group benefiting more than another.

Completion Time

Most of the group of children with cochlear implants at Johns Hopkins did not meet the criteria for completion of Fast ForWord (defined as 90% complete on 5 of the 7 exercises) within 8 weeks.  About 1/3 did reach completion, or came very close. None of the children were complete within 6 weeks.  Completion should be a matter of individual judgment of the professional.

Benefit

All of the children who have used Fast ForWord at The Listening Center have benefited to some degree, both on formal post-testing and observationally. The degree and specific type of changes varied among individuals; however, some general trends include:

· gains in expressive language equal to, or better than, gains in receptive scores

· gains in memory for meaningful material (sentences)

· increased quantity of spoken language

· increased attention for auditory information

· increased ability to organize sentences from auditory and written cues

· increased inclusion of morphological markers in spoken language

