do not cater for teenagers as a separate group. In order to better support this age group the following
is suggested :
•

More support should be provided over a longer period following surgery, with better
management of expectations in the pre-operative stage. This seems to be particularly
important for those adjusting to a second implant.

•

Whilst there is adequate information available regarding the operation and some aspects of
the recovery process, more attention should be given to the emotional impact of the procedure
and how teenagers might be helped to manage these feelings. Teenagers may benefit from
learning coping skills to help reduce their anxiety before surgery and have the opportunity to
speak about their feelings before and after surgery with a relevant professional. This could
include peer support.

Overall , our research highlighted several key issues for teenagers with cochlear implants which were
previously under-reported in the literature, in particular the challenges of having surgery. Further
research is planned to explore their experiences on the hospital ward, to better understand how to
support them during this time to ensure successful use of the device in the future.
Article link:
http://www.tandfonline.com/doi/abs/10.1080/14670100.2016.1257472?journa1Code=ycii20)
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It's good news that more and more teenagers are being offered the option of cochlear implants.
They are candidates who require information and support given in a way to meet their particular
needs which are different to either younger chlldren (and their families) or mature adults going
through the CI process. It is important that lessons are learnedfrom teenagers who have been
through the process so thatfuture teenage CI candidates and recipients have the best possible
experience.
Continuing with the general theme of teenagers, CI technology is enabling more and more
teenagers to enjoy and participate in music to a far greater extent than has been possible to date.
Besides working as a professional musician, composer and a"anger, Bjern Petersen, PhD is an
Associate Professor at the Royal Academy of Music, Aarhus, Denmark and Center for Music in the
Brain, Aarhus University. He works in the field of Cls and music and is currently in charge of
several studies on music perception and CI recipients, including one which investigates the possible
outcome from training with a newly developed app for the smartphone and tablet platform. He
presented a study at the EURO-CIU conference in Helsinki in April, 2017, which wlll be of interest
to CICS Group famllies. The study was carried out in Aarhus, Denmark as a collaboration between
the Royal Academy ofMusic, Center for Music in the Brain and the ENT Department at Aarhus
University HospitaL Bjern Petersen, PhD reports on ....

MUSICAL EAR TRAINING THROUGH ACTIVE MUSIC MAKING IN ADOLESCENT Cl USERS
The background

~
r
~

Cochlear implants (Cls) have revolutionized the lives of persons with severe or profound hearing loss
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(HL), but auditory processing in general and music perception in particular are hampered in Cl users.
Nevertheless, there are examples of Cl-users who seem to enjoy music after repeated listening, and
some studies show significantly improved music discrimination after training. While previous studies
primarily examined implant outcome in adult Cl-recipients with an acquired HL, perception of music
and speech in the growing population of adolescent Cl users with a congenital HL has not been
thoroughly investigated. Recent studies, however, indicate that to keep pace with their normal
hearing peers, supplementary measures of rehabilitation ore in demand throughout adolescence.
Music training may provide a strong, motivational and beneficial method of strengthening not only
music perception, but also linguistic skills, particularly the prosodic properties of speech. With this
pilot study, we aimed to investigate the potential impact of intensive musical training on adolescent
Cl-users' discrimination of music and speech and compare these measures with a normally hearing
(NH) reference. Furthermore, we aimed to examine music listening habits and music enjoyment among
adolescent Cl users. Finally, we intended to develop and evaluate new musical methods and materials
aimed at adolescent Cl users.

The who and how
Eleven adolescent Cl users (mean age, 16-18 years) participated in a group-based music training
program scheduled over six days, distributed over two weeks, adding to a total of 20 hours. Ten
NH age matched peers formed a reference group who followed their normal school schedule during
the project and received no musical training. The participants were all recruited from Frijsenborg
Efterskole (post-school) in the city of Hammel, Denmark. The Cl users had a severe- profound/profound
congenital or prelingual hearing loss and had received their Cl at different points of time in childhood or
adolescence (mean age at implant 7.5 years). Before and after the intervention period, both groups
completed a set of tests for perception of music, speech and emotional prosody.
The music training program aimed at strengthening the participants' perception of fundamental
parameters in music in a combination of active music-making sessions and computer based listening
exercises. The activities were formed by three elements: rhythm training, singing and ear training.

Rhvthm training.

The intention of the rhythm training sessions was to establish a fundamental sense of
meter, period and subdivision in a motivating and physically engaging manner. The sessions involved
recurrent exercises including coordination of foot stomping, clapping and "rapping". All exercises were
in 4/4-time in tempos between 80-110 BPM (beats per minute). The exercises were performed in a
circle, standing up.

Singing. The purpose of the singing training was to establish a sense of basic musical attributes such as
high/low, up/down, far/close and melodic direction. The singing training involved technical instructions
about breath control/belly support and exercises, such as glissando (up/down), and imitation of short
phrases with focus on long/short, strong/weak and open/closed vowel sounds in different vocal
registers.

Ear training. The ear training part aimed at improving the participants' general music perception skills,
timbre, pitch and melody in a standard classroom setting. The group was introduced to different
instruments in live demonstrations. For perception of pitch and melody, the participants were required
to identify the direction of two notes (up, down) or three notes (up-down, down-up) or recognize familiar
melodies presented on piano or other instruments.
Musical quizzes.

To support the ear training sessions, several computer applications, presented as
musical quizzes, were developed and made available through download from a website. The quizzes
trained discrimination of melodic contour, timbre, melody and rhythm. All quizzes were designed with
a familiarization part followed by several trials which required the user to match presented sounds with
corresponding icons on the screen. The participants were asked to train every day for 10- 20 minutes
during the 2-weeks training period.
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What we found
Musicalsl<i/ls
On average, the adolescent Cl users obtained higher music test scores post-training compared to
pre-training. The most marked progress was found in the identification of melodic contour (melodic
direction) and in the rhythm discrimination test. Furthermore, the progress in music discrimination across
all tests was statistically significant. The ability to discriminate pitches (which of two notes is the higher)
and identify musical instruments showed a small and non-significant improvement.
Consistent with our expectations the NH group obtained mean scores that were significantly higher than ,
those of the Cl participants in all music tests.

Speech perception
The young Cl users' ability to recognize emotional prosody (happy, sad and angry) showed no
improvement after music training and was significantly poorer than that of the NH group. Similarly,
the Cl users' ability to perceive speech in background noise was unaffected by the training and at a
significantly lower level and with much more variance than the NH reference.

Music listening
The questionnaire responses showed that despite impaired music discrimination skills, the majority of the
adolescent Cl users enjoy listening to music and do so often (27 %) or every day (55 %). This pattern was
comparable to the responses of the reference group. Furthermore, a majority of the Cl users stated that
they appreciated to listen to music (mean score 3.7 on a Likert-scale from 1-5).

Music quality
The adolescent Cl users in general gave positive ratings of the quality of music through their implant.
The bar plot shows the mean ratings for five adjective pairs for the adolescent Cl users (blue) and for
experienced adult Cl users (red), collected in a previous study. The overage value across the five pairs
was 80.9 points for adolescents and 55.2 for adults.
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Proiect evaluation
A majority of the participants found that the program was relevant and felt their participation in the music
training positively influenced their music listening outcome. Furthermore, the participants agreed to a
high degree that being exclusively Cl users in the training group was a positive aspect. Their individual
comments reflected that the feeling of having equal prerequisites for the different musical tasks was
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prevalent. Also, absence of embarrassment of not being able to sing in tune was regarded a positive
factor.

What we learned
The findings of this study indicate that adolescent Cl users, who are late implanted and have only
experienced the degraded sound from the implant may benefit from active music making and even
improve their general music discrimination skills. More specifically, their discrimination of rhythm and
melodic contour may be significantly improved, whereas detection of changes in pitch and timbre is
challenging and unaffected by music training.
Our survey showed no difference between the music listening habits of the Cl users and their NH peers.
Since perception of pitch, timbre and harmony is poor with a Cl, we speculate that musical features
linked to timing, such as pulse, meter, form and groove, maybe in combination with lyrics, are the main
sources to these adolescents' music enjoyment and engagement. Moreover, the availability of music
videos on YouTube may add further to their musical interest.
The adolescent Cl users rated the quality of music through the implant quite positively and on average
significantly higher than rating reported by adult Cl users. There may be manifold causes to this
difference, one of them being the point of perspective. The post-lingually deaf adult Cl users may tend
to compare the quality of musical sounds w ith their recollection of what it used to sound like, while the
young Cl users with a prelingual hearing loss have no reference and therefore are less restricted in their
judgment.
According to our feedback, the Cl participants only used the computer applications sparsely and less
than requested. Apart from general fatigue, the most plausible explanation is that the applications
provided too little excitement. We firmly believe in the potential in digital learning, also in the domain of
expanding hearing capabilities, but acknowledge that to succeed in the new digital generation, such
applications must be fast, adaptive, competitive, offer a social dimension and preferably be instantly
accessible on a smartphone or a tablet computer. As part of an ongoing study we ore currently
developing a new opp- game called Musicity (trial version available in opp store).
For most of the young Cl users, this project was their first experience with structured and targeted music
making and indeed challenging. Nevertheless, they generally responded with great enthusiasm and
engagement to the different exercises and tasks and all completed the program. In particular, rapping
and creation of rap lyrics proved appealing and relevant, and the participants exhibited a marked
progress in their performance. Considering the fact that rap is speech, articulated in rhythmic phrases, it
seems an obvious path to follow for young Cl users, both as a measure of training and a possible form of
artistic expression. Maybe some profoundly hearing impaired rappers will be widely acknowledged
across the world - indeed, that would mark the ultimate success of the cochlear implant.

Acknowledgements
The author wishes to acknowledge all of the participants and their parents for their unrestricted
commitment to the study as well as the staff at Frijsenborg Efterskole for invaluable help and support in
organizing and scheduling tests and training. Furthermore, he wishes to thank Stine Derdau S0rensen,
Ellen Raben Pedersen and the Department of Audiology, Aarhus University Hospital and Professor
Therese Ovesen for their help and support.
This work was supported by a grant from the Danish Ministry of Culture's Research Foundation.
This study was part of a larger study which also included measures recorded with electroencephalography
This is described in an article titled 'Brain responses to musical feature changes in adolescent cochlear
implant users ~ It is freely accessible through this link:
http://journal.frontiersin.org/article/10.3389 /fnhum.2015.00007/full
A previous study involving musical ear training with adult Cl users is described in an article titled
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'Singing

in the Key ofLife' and can be found through this link:
http://eportfolio.musikkons.dk/wordpress/frijsenborg-projekt/files/2013/02/
Singing in the Key of Life Psychomusicology Vol 22 2012.pdf

Thanks to Bjern for sharing the study results with us - music and Cls is certainly a hot topic!

As stated, the above study related to 16 - 18 year olds. We 're now going to find out about some
research carried out with a group ofprimary-school-aged children.
Andrew Faulkner is a Professor ofSpeech and Hearing Science in the UCL Department ofSpeech '
Hearing and Phonetic Sciences. He has a D Phil in Psychological Studies from the University of
Oxford and has worked at UCL since 1988. His research interests include the perception ofpitch,
and the perception ofspeech in adults and children with cochlear implants. He was head of the
Department ofSpeech Hearing and Sciences from 2008 to 2014.
Andrew now explains the importance ofpitch and reports on a study regarding .....

LINKS BElWEEN HEARING FOR PITCH AND SPEECH AND LANGUAGE SKILLS
IN PRIMARY-SCHOOL-AGE IMPLANTED CHILDREN
Andrew Faulkner and Lucy Carroll,
Department ofSpeech Hearing and Phonetic Science,
University College London
Speech and music both depend greatly on the use of pitch,
which carries the 'tune'. In speaking, we use variations of voice pitch in a variety of ways. for instance,
we emphasise a word that carries new or important information using a tune where the emphasised word
has a higher pitch than other words, and we signal that we ore asking a question such as "ore you
sure?" by a tune where pitch rises on the final word. When speaking to young children, we often use
exaggerated pitch variation, so-called 'motherese', which grabs the child's attention more effectively
than normal speech. Furthermore, from studies by the late Peter Jusczyk, we know that hearing infants
use pitch variation to help them learn words.
So there are a number of reasons to think that the ability to hear pitch is important, not only for
communication and in music, but also, for the young child, in learning speech and language. We
know that people who lose their hearing as adults and then receive a cochlear implant (Cl) hove
great difficulty in hearing changes in pitch, but we know much less about this in implanted children.
Because young children's brains ore rapidly developing, we might expect that they con learn to
hear pitch in ways that deafened adults cannot. If, on the other hand, hearing pitch is not easy for
implanted children to learn, we would expect that they may learn to use other features of speech
as a substitute for changes in pitch . In particular, we know that changes in loudness and the rhythmic
pattern of syllables often go along with pitch changes and these could be useful substitutes. Knowing
how well pitch changes ore heard, and how much this may matter for speech and language skills,
will help guide us in teaching speech and language to implanted children, and will also guide the
design and fitting of implants to ensure these provide the best possible support.
Lucy Carroll, a 'Defeating Deafness' PhD student at UCL, supported by Action on Hearing Loss, and
supervised by Andrew Faulkner and Debi Vickers, hos been asking just these questions.

.

Lucy hos studied 16 early-implanted primary school age children and compared them to normal hearing
children. She found that the implanted children were just as good as the hearing children in picking out
changes in loudness and rhythm . However they were not as good as hearing children at picking out
changes of pitch, and there was a lot of variation in this ability between the implanted children . So,
all of the implanted children can hear changes in loudness and rhythm, and most of them could hear
relatively large pitch changes that like those in the exaggerated tune of motherese. From recordings of
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