W) Check for updates

Cochlear Implants and Music — Original Article

Trends in Hearing

Volume 27: 1-16

© The Author(s) 2023

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/23312165231198368
journals.sagepub.com/home/tia

S Sage

Development of the Musi-Cl Training,

A Musical Listening Training for Cochlear
Implant Users: A Participatory Action
Research Approach

Joke Veltman'2(, Marjo J.M. Maas**, Cilia Beijl’,
Adinda Y.M. Groenhuisé, Huib Versnel6’7, Constance Vissers"s,
Wendy J. Huinck®? and Alexander E. Hoetink®’

Abstract

A cochlear implant (Cl) is a prosthesis that allows people with severe to profound hearing loss to understand speech in quiet
settings. However, listening to music presents a challenge to most Cl users; they often do not enjoy music or avoid it alto-
gether. The Musi-Cl training course was developed for Cl users with the goal of reducing music aversion and improving music
enjoyment. A consortium was established consisting of a professional musician with Cl, Cl rehabilitation professionals and
researchers. Participatory action research (PAR) was applied to develop and evaluate the training experiences, collaborating
with 37 Cl users during three cycles of eight training sessions, each held over a period of 3 months. Input and feedback were
collected after each training session using questionnaires, observations and focus group interviews. Almost all participants
(86%) completed the training. After completing the training a large majority of participants reported increased music appre-
ciation, increased social participation in musical settings and a positive impact on general auditory perception. The resulting
Musi-Cl training programme focuses on music listening skills, self-efficacy, and self-motivation. It consists of exercises intended
to strengthen attention and working memory, to improve beat and rhythm perception (with online rhythm exercises) and
exercises to distinguish timbre of instruments and emotion in music. A Melody Game was developed to improve pitch
and melodic contour discrimination.
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Introduction

A cochlear implant (CI) is an inner ear prosthesis that allows

people with severe to profound hearing loss to detect and rec-
ognise environmental sounds and to understand speech in
quiet settings. CI rehabilitation in the Netherlands focuses
primarily on restoring speech recognition. Over an intensive
period of adjusting processor settings and attending auditory
training, CI users typically relearn this ability 3—12 months
post-implantation. Most CI users achieve speech recognition
in easy listening conditions, e.g. in a quiet environment or
with just one or two speakers in proximity (Gfeller et al.,
2019a, 2019b; Limb, 2006). In difficult listening situations,
such as with considerable background noise and/or reverber-
ation or in phone calls with limited bandwidth, speech
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recognition remains challenging for many CI users. Some
users achieve a satisfactory level of speech recognition and
experience little hindrance in such environments, while
others are affected so severely that participation seems unat-
tainable (Swaminathan et al., 2015).

Listening to music can present an immense challenge
when the listener has experienced music enjoyment prior to
implantation (Chari et al., 2020; Jiam et al., 2019; Magele
et al.,, 2022; Riley et al., 2018). This group of CI users
often cannot fully enjoy music, or at worst, feel sheer aver-
sion to it (Hutter et al., 2015). Many CI users withdraw
from settings where music is being played, which can lead
to social isolation, feelings of loss and grief and a reduced
quality of life (Magele et al., 2022; van Besouw et al.,
2014). CI users often perceive music as out of tune, disso-
nant, tinny, indistinct, having weak bass tones and lacking
emotions (Jiam et al., 2017). In general, sounds processed
through a CI are perceived in a distorted manner (Dorman
et al., 2020; Gfeller et al., 2015; Peters et al., 2018). This dis-
tortion may not impede speech recognition in quiet settings
but does significantly affect music perception.

Why is music so important to us? Music is omnipresent
and plays a significant role in our daily lives (Riley et al.,
2018). The intrinsic value of music lies in its power to
connect people in social situations (whether joyful, sorrow-
ful, angry or peaceful) and at several levels of interaction,
leading to increased interconnectedness and strengthened
interpersonal bonds (Cross, 2009). In this way music contrib-
utes to our psychological and social sense of well-being
(Dritsakis et al., 2017; Hutter et al., 2016; Magele et al.,
2022; Riley et al., 2018; van Besouw et al., 2015).

Although musical listening training may have a positive
influence on music perception and appreciation, little atten-
tion is paid to music perception and appreciation during
regular CI rehabilitation sessions due to insufficient available
time and lack of specialised expertise. According to Looi and
She (2010) incidental exposure to music does not improve
music perception. Only sufficient exposure to music in an
active rewarding training course with relevant exercises
may contribute to improved music enjoyment (Driscoll,
2012; Gfeller et al., 2015) and potentially leading CI users
towards re-engaging with music (van Besouw et al., 2014).
Magele et al. (2022) argue that it takes time for CI users to
become habituated to the sound of music for them to enjoy
it. This time investment could lead to improved music appre-
ciation, increased social participation and thus a better quality
of life (Dritsakis et al., 2017; Gfeller et al., 2019b).

Reported studies indicate a diversity in training formats,
ranging from approximately 4 weeks (Chari et al., 2020;
Driscoll, 2012; Fuller et al., 2018) to approximately 16
weeks of sessions (Looi & She, 2010; Magele et al., 2022;
Vandali et al., 2015) and varying from in-person lessons
(Hutter et al., 2016; Magele et al., 2022; Plant, 2015) to
online computer-based exercises (Driscoll et al., 2009; Jiam
et al., 2019; Smith et al., 2017; van Besouw et al., 2015;

Vandali et al., 2015; Vickers et al., 2021). The literature rec-
ommends a variety of exercises to contribute to greater music
enjoyment, such as practising with simple arrangements of
familiar, monophonic music in a slow tempo, subsequently
expanding in complexity (Prevoteau et al., 2018), adding
visual cues (Chari et al., 2020; Plant, 2015; Vickers et al.,
2021), working with the timbre of instruments (Driscoll,
2012), and practising with melodic contours (Chari et al.,
2020; Fuller et al., 2018). Working with selective, alternat-
ing, and divided attention is recommended as well (Smith
et al., 2017), along with focusing on problem-solving skills
(Gfeller et al., 2019b). Gfeller et al. (2015) described an ana-
lytic approach (listening for increasingly difficult contrasts in
pitch and timbre) and a holistic approach (listening to com-
plete songs) as versatile methods for musical listening train-
ing. The literature on music perception with Cls generally
shows broad agreement that timbre and pitch are the most
challenging aspects of music perception (Driscoll et al.,
2009; Hsiao & Gfeller, 2012; Jiam et al., 2018; Petersen
et al., 2009; Riley et al., 2018; Vandali et al., 2015; van
Besouw et al., 2015). It also illustrates the advantage of
in-person training, i.e. the opportunity to bring CI users in
contact with their peers to discuss acceptance of the new
sound of the CI (Hutter et al., 2016) and to promote social
interaction (Fuller et al., 2018). Computer-based training pro-
grammes are generally considered as supportive tools, facil-
itating practice outside the clinical context (Jiam et al., 2019;
Smith et al., 2017; van Besouw et al., 2015).

The aim of the current study was to develop a musical lis-
tening training course involving CI users at every step of the
development process to define the goals. We established a
consortium consisting of CI rehabilitation professionals
(CB, AQG), researchers (AH, WH, MM, HYV, Stichting
Musi-Cl, and a professional musician with CI (JV), allowing
her unique knowledge to inform clinical practice. The con-
sortium functioned as an interdisciplinary research and devel-
opment team with a rich diversity in expertise in the fields of
audiology, auditory neuroscience, speech and language
therapy, neuropsychology, education, training design and
music.

The training was developed using a PAR process; the
research was conducted in 3 cycles in conformance with
the framework of the National Institute for Health Research
(NIHR) and Medical Research Council (MRC) (Skivington
et al., 2021). In order to accommodate the needs and
wishes of CI users it is important to develop training inter-
ventions in collaboration with them as co-creators (Abma
et al., 2019; Looi & She, 2010; Vickers et al., 2021). An
example of a participatory design approach that was success-
fully implemented is a computer-based musical training
developed by van Besouw et al. (2016), which ensured its rel-
evance to end-users. Our training approach aimed to reduce
music aversion and enhance music enjoyment. Our end-users
were tasked with providing feedback on the training design at
different stages and to help determine how the programme
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Table I. Content of the Musi-Cl Training, Design |

EXCERCISES CONTENT of DESIGN |

REFERENCES

Music Listening
exercises

Listening to small differences in timbre of
instruments, beginning with solo instruments and
gradually increasing the number of instruments.

Identifying emotional responses to different
musical moods in well-known pieces of varied,
mainly classical, quiet music.

Listening to small differences in rhythm and
melody, based on exercises from Aural Training
in Practice of the ABRSM (Associated Board of
the Royal Schools of Music).

Clapping exercises with symbols representing
movements, adapted from the Ronnie Gardiner
Method (RGM).

Singing exercises with well-known songs and rounds.

A brief summary of the lessons, accompanied by
website links to the music used.

The clapping exercises were documented, as well
to provide participants with the opportunity to do
them at home for enhanced training effect.

Music Making
exercises

Homework

Driscoll et al., 2009; Gfeller et al., 2015; Gfeller et al., 2019a; Patel,
2011; Riley et al., 2018.

Gfeller et al., 2005; Gfeller et al., 2019b; Magele et al., 2022; Plant,
2015

https:/www.abrsm.org

Pohl, 2018. www.ronniegardinermethod.com

Gfeller et al., 2005; Gfeller et al., 2019b; Magele et al., 2022; Plant, 2015

Based on theory that states that repetition is important (Patel, 2014)
and that (nearly) daily training could improve music perception
(Driscoll et al., 2009; Galvin et al., 2007; Gfeller et al., 2015;
Magele et al., 2022).

should be run. The resultant training materials of the Musi-CI
training will be provided alongside clinical resources as a
training guide for CI rehabilitation professionals.

Our questions were as follows: what key elements should be
included in a musical listening training for CI users that properly
accommodate their needs, wishes and abilities? How do CI
users experience the Musi-CI training and what impact, if
any, do they perceive on their music listening abilities?

Methods

Farticipatory Action Research and NIHR-MRC
Framework

We applied a participatory action research (PAR) approach to
develop the Musi-ClI training and evaluate participants’ experi-
ences (Abma et al, 2019; Bergold & Thomas, 2012; van
Besouw et al., 2015). This approach allows CI users and CI
rehabilitation professionals to co-create the cycles of develop-
ment, testing, and evaluation of the training intervention. By
developing the Musi-CI training with CI users, it more accu-
rately reflects their needs, wishes, skills, and individual
musical experiences (Abma & Broerse, 2010; Looi & She,
2010). All elements of the musical listening training were eval-
uated by the Consortium members, to identify which elements
of the training course are successful in which circumstances.
We used the framework for the development and evaluation
of complex interventions from the NIHR-MRC. This frame-
work aims to help researchers design and conduct research
with a diversity of stakeholder perspectives and appropriate
choice of methodology. It contains four phases: in phase 1,
the development phase, the intervention is designed by

explicating the programme theory. In phase 2, the modifying
phase, the intervention — including its programme theory — is
tested and evaluated to modify the intervention in phase 3,
the evaluation phase, the effectiveness of the intervention is
assessed e.g., by clinical trial, which may lead to phase 4, the
implementation phase. The present study can be situated in
phase 2 (Skivington et al., 2021) in which training experiences
were evaluated. Training outcomes will be evaluated in subse-
quent controlled validation studies (phases 3 and 4).

Developing the Musi-Cl Training: NIHR-MRC
Framework Phase |

The experiential and professional knowledge of JV as Master of
Music, pianist and CI user served as the foundation of the inter-
vention. JV retrained her music-listening ability with the CI by
herself, motivated by the wish to resume her professional activ-
ities. She based the training content and programme structure on
a professional framework, underpinned by the existing theory
on music education and Neurologic Music Therapy (NMT)
(see Supplementary File 1). NMT is an evidence-based training
method with some exercises specifically designed for CI users.
Basic musical elements are used: beat (the basic, repeating pulse
of music) and rhythm (Hsiao & Gfeller, 2012; Magele et al.,
2022; Prevoteau et al., 2018), pitch and melody (Jiam et al.,
2019; Magele et al., 2022; Prevoteau et al., 2018; Vandali
et al., 2015), and timbre of instruments (Driscoll, 2012; Hsiao
& Gfeller, 2012; van Besouw et al., 2015).

The consortium empowered JV to apply a research per-
spective to the training programme. By explicating JV’s
experiential knowledge and comparing this knowledge to
the existing literature on learning and behavioural change,
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a conceptual framework (see Supplementary File 2) was
developed to guide the conduct and the evaluation of the
intervention. The role of JV was twofold: on one hand to
conduct the Musi-CI training and coach the participants
according to the conceptual and professional framework,
on the other hand, to act as a role model for these participants.

The Content of the Musi-Cl Training, Design |

Based on practical experiences of the CI rehabilitation profes-
sionals, the Musi-CI Consortium estimated that 8 lessons of
2 h delivered over a period of 3 months would sufficiently
provide CI users with an adequate foundation to start listening
to music again. We hypothesised that a) participants would
need this 3-month period to acclimate to the sound of music,
develop new routines in music listening, cope with feelings of
music loss and overcome their music aversion (Magele et al.,
2022), and that b) a 3-month training period would be practica-
ble for participants and future trainers. The literature is not con-
clusive on the optimal duration of a training period; the shortest
trainings in the literature had a duration of four weeks (Chari
et al., 2020; Smith et al., 2017), the longest spanned six-month

(Petersen et al., 2009). In the interest of pragmatism we opted
for a timeframe approaching the median of the range that the lit-
erature provides.

The Musi-CI training design 1 consists of music listening
exercises (attentive listening to different genres of music) and
music making exercises (clapping exercises and playing with
metallophone keys) (Fuller et al., 2018; Gfeller et al., 2019a,
2019b; Patel, 2014; Petersen, 2009; Plant, 2015) to compose
a diverse and rewarding training course. See Table 1 for an
overview of design 1.

In accordance with phase 2 of the NIHR-MRC framework
the Musi-CI training design 1 was tested, evaluated, and
modified with CI users.

Testing and Modifying the Musi-Cl Training,
NIHR-MRC Framework Phase 2

We tested and improved the Musi-CI training in three PAR
cycles. The first cycle started in September 2019, the second
in February 2020 and the third in September 2020. The PAR
cycles consisted of planning the training, conducting and
observing the training, conducting same day evaluations of

3 groups, N=12
6F / 6M

Age 48 - 84

8 bimodal

4 unilateral CI

3 groups, N=13*"
10F / 3M

Age 38-79

10 bimodal

3 unilateral CI

4 groups, N=16 *2
10F / 6M

Age 48 -78

13 bimodal

3 unilateral CI

Phase |, Musi-ClI training, design 1

Phase Il, development

Musi-Cl Handbook 1.0

PLAN

Cycle 1, Sept - Nov 2019
test & modify design 1

Cycle 2, Febr - Apr 2020

test & modify design 2
Develop tools for online
exercises & deliberate practice

Cycle 3, Sept - Nov 2020
test & modify design 3
Test Melody Game &
RGM - online

Figure |I. PAR cycle for modelling the Musi-Cl training adopted from Van Besouw et al. (2015) and adapted to this study. Each cycle
consisted of 8 lessons and was conducted within a 3-month period. % ' one participant from cycle | repeated the training. %> two
participants from cycle | and 2 participants from cycle 2 repeated the training.
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the training experiences, reflecting on observations and evalua-
tion results, and modifying the training for the next cycle with
close collaboration between the participants and the Musi-CI
consortium. Figure 1 shows the phases of the PAR process
with CI user participants and the cycles of the Musi-ClI training.

Recruitment of Participating Cl Users

We recruited 37 adults with a postlingual onset of deafness.
They were informed about the Musi-CI training via the OPCI
website (Independent Platform for Cochlear Implantation),
the Radboudumc CI user forum or were invited by a CI
speech and language therapist (AG) of UMC Utrecht. All

Table 2. Participants Characteristics.

CI users were asked to register via the Musi-CI website
(www.musi-ci.nl). Participants were informed about the
training process and were asked to sign an informed
consent, grant permission for the anonymised use of their
data and video/audio registrations and comply with the
Dutch rules of General Data Protection Regulation. The
UMC Utrecht medical research ethics committee states that
the training does not fall within the remit of the Medical
Research Involving Human Subjects Act (WMO).

We aimed to acquire 30 participants, 10 per cycle, divided
into small groups of 3 to 5 individuals. The participants were
informed of the training’s intensity at the beginning of each
cycle. They were expected to attend at least 6 out of 8

Cycle Age Cluse  Musical experience
Nr.  1/2/]3  Male/Female (years) Bimodal, unilateral C| (years)  pre-implan-tation Phone call Completed training
| Cl F 71 Bimodal 3 Passive Yes, difficult Yes
2 Cl F 65 Bimodal 4 Active Yes, difficult Yes
3 Cl M 62 Unilateral ClI 5 Active Yes, difficult Yes
4 Cl M 67 Unilateral Cl 3 Active No Yes
5 Cl F 67 Unilateral Cl 6 Active No Yes
6 Cl, 3 F 63 Unilateral Cl <] Passive No Yes
7 Cl M 72 Bimodal | Passive Yes, difficult Yes
8 Cl M 69 Bimodal <| Active Yes, easy Yes
9 Cl, 3 F 48 Bimodal | Passive Yes, difficult Yes
10 Cl M 62 Bimodal <| Active Yes, easy Yes
Il Cl M 84 Bimodal 2 Active Yes, easy No
12 Cl,23 F 72 Bimodal | Active Yes, easy Yes
13 c2 F 38 Bimodal <| Active No No
14 C2 F 67 Bimodal <| Passive Yes, easy No
15 C2 F 69 Unilateral ClI 7 Active Yes, difficult Yes
16 C2 F 79 Unilateral Cl | Passive No No
17 C2 F 48 Bimodal | Active Yes, difficult Yes
18 C2 F 67 Bimodal | Active Yes, difficult No
19 C2 M 75 Bimodal 4 Active Yes, easy Yes
20 C2 F 66 Bimodal 2 Active Yes, easy Yes
21 C2 F 68 Unilateral ClI 12 Passive No Yes
22 C2 F 65 Bimodal 3 Active Yes, difficult Yes
23 C2 M 54 Bimodal | Active Yes, difficult Yes
24 C2 M 68 Bimodal <] Passive Yes, difficult Yes
25 c3 F 78 Unilateral Cl 9 Active Yes, difficult Yes
26 C3 F 70 Bimodal | Passive Yes, difficult Yes
27 C3 F 61 Bimodal 2 Active Yes, difficult Yes
28 C3 M 60 Bimodal | Active Yes, difficult Yes
29 C3 M 60 Bimodal 5 Passive No Yes
30 C3 M 59 Bimodal 3 Active No Yes
31 C3 F 48 Bimodal | Active Yes, difficult Yes
32 C3 F 68 Bimodal | Active Yes, easy Yes
33 C3 F 59 Bimodal 9 Active Yes, easy Yes
34 C3 M 62 Bimodal 3 Active Yes, easy Yes
35 C3 F 62 Bimodal <] Active Yes, difficult Yes
36 C3 M 74 Bimodal <| Passive No Yes
37 C3 M 63 Bimodal | Active Yes, difficult Yes

Note. Cl = Cycle I, C2 = Cycle 2, C3 = Cycle 3. Bimodal: Cl and hearing aid; unilateral Cl is Cl-only. Musical experience pre-implantation: active indicates instrumental
lessons, choir singing, playing in a group, mostly before onset of hearing loss. Passive is only listening to music. Phone call: being able to make a phone call.
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Table 3. Answers of the 37 Participants on the Start- and End-Questions in Categories. Numbers for Post-Training Attained Goals do not

Necessarily Add up to Numbers Pre-Training, see Text for Explanation.

Answer categories of the start-end questionnaires

Personal goals pre-training Attained goals post-training

|I.  Music appreciation and recognition 31 24,5 ~
recognising familiar melodies 6 -3~
recognising the sound of instruments 2 2
more appreciation, more enjoyment 19 18,2 ~
perceiving the beat to be able to dance again 4 4
2. Uptake of musical activities 22 12,4 ~
having the courage to listen again 5 2
listening to music at home 4 4, I~
listening to new music 7 2,3~
singing and/or playing your instrument 6 4
3. Uptake of social activities 5 3, 1 ~
Going to concerts/festivals/parties again 5 31 ~
4. Self-reported improvement of discrimination of speech and lyrics 7 53~
understanding the lyrics while listening 4 3,2~
understanding speech better 3 2, I~

The sign ~ indicates that personal goals were attained partially. See text for further explanation.

two-hour lessons, to be physically able to actively participate
in the exercises, and to complete a minimum of 10 min of
homework per day. To guarantee adequate input and feed-
back, participants were asked to fill out several question-
naires regarding all aspects of the Musi-CI training as well
as evaluation forms inquiring into their perception of the
value, intensity and workload of the training. They were
also invited to attend a closing focus group interview. A
diverse group of postlingually deafened CI users, ranging
in age from 38 to 84, participated in the Musi-CI project.
Table 2 details the participants’ characteristics.

Data Collection with Questionnaires, Interviews, and
Direct Observation

We gathered information from the participating CI users at
the beginning of each PAR cycle to determine their
musical needs and wishes, between lessons to obtain feed-
back, and at the end of each PAR cycle to explore their expe-
riences. Information garnered between cycles was used to
modify the training for the next cycle. The end evaluation
was used to explore the impact of the Musi-CI training on
changes in listening experiences and social participation.

Start-End questionnaire: To help participants set their
own goals for the Musi-CI training, at each PAR cycle the
participants received a Start-questionnaire with 2 questions:
1. ‘Please describe three goals you wish to achieve during
the Musi-CI training” 2. “What is your level of motivation
for the Musi-CI training?’ At the end of each PAR cycle,
we returned the questionnaires that were filled in at the begin-
ning to each participant and prompted them to describe the
outcomes of their goals and their motivation.

In-between evaluation with CI users. In order to obtain
feedback from the participating CI users, we used question-
naires containing open-ended questions on the different

training components to evaluate each training session.
Remarks from participants regarding their experiences with
the training and its impact on their daily lives were recorded
in a log book.

In-between evaluation with CI rehabilitation profession-
als. To obtain feedback from CI rehabilitation professionals,
each training session was observed by CB, AG, or their direct
colleagues, using pre-structured observation forms. After
each session JV and the observants reflected collectively on
participant feedback and on their own observations, e.g.
how participants struggled with music aversion and failed
to recognise previously familiar melodies.

Final evaluations with CI users. To identify the poten-
tially effective elements of the Musi-CI training and their
impact on music listening experiences and social participa-
tion, focus groups were conducted with CI users after each
PAR cycle. These focus groups were conducted by consor-
tium members (CB, AG, HV) using an interview guide.
This guide contained the following questions: 1) How did
you perceive the training?, 2) what were its strengths and
weaknesses?, 3) what are your suggestions for improvement?
JV was not involved in these interviews to avoid bias and
guarantee impartiality of the findings. All end-evaluation
interviews were video-recorded and transcribed verbatim.
All questionnaires, evaluation forms and interview guides
are published on the website of Stichting Musi-CI: www.
musi-ci.nl.

Data Analysis

Start-End questionnaires. Qualitative data on participants’
personal goals before the training were studied and analysed
by JV and MM. Similar personal goals were coded and codes
were merged into meaningful goal categories. We calculated
quantitative data on goal attainment upon completion and
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described frequencies of goal attainment per goal category
(see Table 3).

In-between evaluations. Written feedback from CI users
and observations by CI rehabilitation professionals (CB,
AG and colleagues) were studied and analyzed by CB, AG,
JV and MM during the training in an ongoing process to
improve the training stepwise (Figure 1). They searched for
similarities and patterns in participant experiences and dis-
cussed the findings. Data were collapsed into meaningful cat-
egories relevant to improve the training for the next cycle.

Final evaluations. To explore the participants’ experi-
ences and their perceived impact on music enjoyment, JV
and MM, who were not involved in the interviews, analysed
transcripts of final evaluations using thematic analysis
(Vaismoradi et al., 2016). This is a standardised, descriptive
approach to the data. It provides a descriptive, in-depth report
of the findings. JV and MM studied the first focus group tran-
script individually and coded pieces of text relevant to the
research questions in Word Microsoft Office 365. They
developed a code book by comparing and discussing their
particular codes. All transcripts were coded accordingly.
By continuously discussing and comparing codes they iden-
tified patterns and merged codes into meaningful categories.
They triangulated the data from in-between evaluations and
end-evaluations to developed themes, representing the poten-
tially effective elements of the Musi-CI training and their
impact on music listening experiences and social participation.
They shared their findings with the consortium partners as well
as an external researcher (TS), who was not involved in the
Musi-CI training to prevent bias and enhance the credibility
of the findings. Additionally, they conducted a member check
(Birt et al., 2016) among the Musi-CI training participants by
sending all 37 participants a report of the analyses-outcomes;
24 of the participants replied and all respondents gave their
agreement. The Musi-CI Handbook was written based on
these findings, providing useful information about musical
training for CI rehabilitation professionals.

Results

The Musi-CI training was designed according to phase 1 of
the NIHR-MRC framework, which, in phase 2, was modified
as a result of the 3-cycle PAR process of obtaining input and
feedback from CI users and CI rehabilitation professionals.

Participants

All training sessions were very well attended, with an
average attendance of 95% at the live sessions; 32 (86%)
of all 37 participants completed the training. Reasons for
quitting were very diverse: participant P11, an accomplished
amateur pianist, left the training due to permanent disappoint-
ment with the CI’s music sound whilst playing, P13 and P14
left the training due to severe problems with speech compre-
hension and P16 and P18 left the training due to the

COVID-19 lockdown and subsequent online classes not sat-
isfying their needs. A few participants attended multiple
cycles. P12 — based on a strongly expressed wish to gain
as much experience as possible with music — participated
in all three cycles, and thus became a valuable ambassador.
P6 and P9 only partially participated in cycle 1 due to per-
sonal circumstances and later re-joined in cycle 3.

Start-End Questionnaires

The start-end questionnaires consisted of two questions.
Table 3 shows the outcome of question 1: the categories of
personal goals, goals stated at the start of the training, and
goals attained at the end of each PAR cycle. The results
show that personal goals were not easily achieved. Some par-
ticipants noticed a discrepancy between their pre-training
expectations and post-training achieved goals. They had
only partially reached their goals or achieved different
goals than expected beforehand. The most frequently men-
tioned personal goal was ‘music appreciation and recogni-
tion’. This included recognising familiar melodies. As
Table 3 shows, 6 participants aimed for this goal, but only
3 partially attained that goal. More appreciation and enjoy-
ment, on the contrary, were desired by 19 participants and
fully attained by 18. An additional 2 participants partially
reached this goal, with one of them not mentioning it as a
goal in the Start-questionnaire.

Question 2 concerns participants’ level of motivation to
participate in the Musi-CI training. At the start, most partici-
pants indicated that they were highly motivated and eager to
bring music back into their lives. At the end of the Musi-CI
training about half of the participants indicated that they had
underestimated the effort it takes to start listening to music
again and integrate the exercises into daily life. An instructor
who could provide them with a variety of homework assign-
ments was considered very helpful. The outcomes of the per-
sonal goals and motivation ratings analysis were used to
improve the training programme in dialogue with participants.

In-between evaluations. After each PAR cycle, written
feedback from participants and observations from CI rehabil-
itation professionals were collapsed into training categories
relevant to modifying the training. A summary of these
results is presented below.

Feedback from CI Users, After Cycle |

1. Listening and watching. All 12 participants were enthusi-
astic and pleasantly surprised by the impact of visual
support, i.e., watching YouTube videos, during the train-
ing as well as at home. Even those participants who did
not complete the training appreciated the addition of
visuals to their music listening experience. “Music
videos are a revelation. When you watch them with
focused attention, they work like subtitles to the music”.
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2. Musical genres. The CI users’ feedback indicates that a
variety of exercises was highly valued. By separating
music into its basic elements (beat, thythm, pitch, timbre),
‘chaotic, discordant musical sounds’ (music they perceived
as incomprehensible) were avoided. This made the pre-
sented music much more °‘digestible’. Also, a greater
variety of musical genre was welcome because ‘we encoun-
ter all kinds of music in our daily lives’.

3. Rhythmic exercises. The system of the Ronnie Gardiner
Method (RGM) adapted clapping exercises was not as
effective as we expected it to be. Participants expressed
difficulties with doing these exercises at home.

4. Singing. The goal of singing together was to facilitate the
process of pitch discrimination. Most participants were reluc-
tant to sing even familiar nursery rhymes, convinced they
would sing out of tune. By examining the singing process,
participants concluded that singing is not suitable for improv-
ing pitch discrimination, due to their difficulties correctly per-
ceiving pitch steps whilst singing. Nevertheless, this
experience did provide some music enjoyment. “I sang
bim-bam, the others sang something else. We persevered
and at the end it went quite well and it sounded good!”

5. Group discussions. Participants indicated a need for peer
support, sharing experiences of success with listening to
music, and sharing experiences to refine their coping
strategies.

6. Homework. In order to help participants to develop new lis-
tening habits, homework was sent via email after each
lesson. Almost all participants stated that these homework
assignments helped them to listen more often to music
and to enjoy it more. “I use the homework music as a
nice start of exercising. After the prescribed homework I
challenge myself with more and different types of music
that I found, using my iPhone and streamer”.

Feedback from Cl Rehabilitation Professionals, After
Cycle |

The CI rehabilitation professionals of the Consortium (CB, AG)
and their direct colleagues, who conducted observations of the
training groups, reported that the atmosphere in the lessons
was open and communicative. They had the impression that
peer contact was strikingly important for participants. They
examined whether the difficulty level of the lessons optimally
corresponded with the abilities of the different CI users.

Maodifications of the Musi-Cl Training After Cycle |
Leading to Musi-Cl Design 2

After consulting with the consortium and taking the feedback on
Cycle 1 into account, the training content was modified for
Cycle 2 (see Table 4). To train pitch differences, we replaced
the singing exercises with playing with 8 individual keys of a
metallophone, constituting a major scale above middle C, here-
inafter referred to as sound bars. Another reason to omit singing
was the COVID-19 restrictions, which did not allow singing in
a group setting at that time. To encourage music practice at
home, we decided to develop tools for online exercises and
deliberate at-home practice.

Feedback from CI Users After Cycle 2

1. Musical genres. All participants stated that variation in
musical style is necessary, but insisted against the
music being too complex: “I am able to handle only
one and maximally three instruments. Multi-instrument
bands 1 experience as chaotic and too noisy; then I
stop listening”.

Table 4. Overview of the Adaptations to the Musi-Cl Training, Design 2.

EXERCISES Content of DESIGN |

Content of DESIGN 2

Music listening
exercises using (YouTube) videos as visual support of
music.

Listening to varying moods in music.

Music making Exercises with beat and rhythm.

exercises Clapping exercises with symbols for movements,
adapted from the Ronnie Gardener Method.
Singing Singing exercises with well-known songs and
rounds.
Group No specific plan for group discussions.
discussions
Homework A brief summary of the lessons

Listening to instruments, mainly in classical music,

Listening to instruments across a wider range of musical genres,
such as Pop and Jazz. Focus placed on ‘non-chaotic’, not overly
complex music

Listening to varying moods in music with the inclusion of music
from TV and film.

Exercises with beat and rhythm were improved with the use of the
original RGM symbols, to emphasise correctly feeling the beat
and moving in time.

NMT clapping exercises to train divided and focused attention
(like clapping circles) were added.

Singing exercises were replaced with sound bars (representing tone
steps) to work on pitch differences and short melodies.

To focus more attention on the group discussions, a list of topics to
discuss in the group was designed to support peer contact, social
learning and experiences of self-efficacy.

Minor adaptations to the structure of the homework e-mails were
made.
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2. Rhythmic exercises. Participants’ experiences with
the RGM exercises were positive. The choice of
symbols was valued positively. However, the number
of different symbols was perceived as too high. The
rhythmic exercises derived from NMT facilitated
more active music making and added wider variety to
the lessons.

3. Introduction of sound bars. Practicing pitch and short
melodies using the sound bars in playful exercises was
a success. We observed that participants showed a level
of frequency discrimination that exceeded both their
and our expectations, which the participants also reported.
This way of active music making was highly enjoyed.
“When I make music without attention it all sounds very
chaotic because everybody is playing at the same
time. When [ start paying attention to my own ‘tick-tick
sounds’, suddenly I hear the music as a whole. This
sounds beautiful”.

4. Group discussions. After discussing with the participants
how to develop new listening habits, discussions about
experiences of success and self-efficacy were integrated
into the lesson content to stimulate social learning. This
also stimulated exchange amongst participants about feel-
ings of music loss.

5. Online classes. Due to COVID-19, in person classes were
not possible in April and May 2020. During this period,
the lessons were delivered as remote video classes and
continued in smaller groups of 2 to 3 participants. The
advantage of this was that we were able to maintain
contact with the participants, contributing to the continu-
ation of musical involvement. Despite many technologi-
cal issues including image and sound synchronisation
and/or sound quality of loudspeakers, the classes were
appreciated, and most of the feedback from participants
remained positive. “Zoom is better than nothing, in
person is 100% better”.

Feedback from Cl Rehabilitation Professionals, After
Cycle 2

According to their observations, the CI rehabilitation profes-
sionals of the consortium stated that the pacing of the lessons
should be monitored and carefully adjusted to the capability
of participants by e.g., altering the number of exercises when
appropriate. Also, the exercises at the beginning of Cycle 2
were sometimes too difficult; this was registered and adjusted
accordingly.

The speech and language therapists also observed that par-
ticipants who were inexperienced CI users (less than 12
months CI experience), had more difficulty doing the assign-
ments of the Musi-CI training. Therefore, in cycle 3 we
changed the inclusion criterion from 6 months of minimal
CT use to approximately 12 months, resulting in all 16 partic-
ipants successfully completing the training.

Maodifications of the Musi-Cl Training After Cycle 2,
Leading to Musi-Cl Design 3

After consulting with the consortium, all exercises were
improved in conformity with all input and feedback. We
introduced online exercises of RGM that were suitable for
homework. A major modification was the introduction of
the Melody Game, a newly developed online training tool,
to enhance deliberate practice at home. This game consists
of 7 levels with exercises ranging from distinguishing two
tones (level 1, Figure 2a) to distinguishing short melodies
of 9 to 11 tones (level 7, Figure 2b). The auditory input of
the game is represented by blue dots following short lines,
visualising the melodic contours to supplement the learning
process (Table 5). The discrimination-game is played by dis-
cerning which contours you hear.

Feedback from Cl Users After Cycle 3

1. Rhythmic exercises. The RGM online exercises were
well received, in part because they could easily be per-
formed at home. We were driven by feedback to
conduct these particular exercises during the lessons,
with sufficient repetition. This increased participants’
confidence. “When all the ‘clap-bang’ took too much
time and I did not succeed so well, the lesson became
dull and tiring. You need to keep reminding yourself
of the higher aim”.

2. Melody Game. Participants appreciated the inclusion of
the Melody Game but found it difficult and sometimes
even frustrating. “You have to listen very carefully.
I see the lines go up, but I hear something else. That
makes it a really challenging game. But if I am successful,
1 feel really good about that.”

3. Group discussions. During the group discussions we
explored the topic of insufficient self-efficacy beliefs
regarding listening to and enjoying music. Participants
indicated that interaction with the trainer and each other
turned out to be essential. Participants highly valued
that their trainer is a CI user herself.

Feedback from Cl Rehabilitation Professionals, After
Cycle 3

The CI rehabilitation professionals of the Musi-CI Consortium
observed that participants were eager to exchange their expe-
riences with music, their feelings of loss, and how to cope
with them. To structure the discussion, we designed a list of
topics to facilitate the exchange of experiences, social learning
and self-efficacy beliefs. A CI professional stated: “I saw CI
users go from initially afraid of music, through curiosity
about music to actively looking for new music. An impressive
process.”
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(a)

Figure 2. (a) Melody game, level |. (b) Melody Game, level 7.

Table 5. Overview of the Adaptations of the Musi-Cl Training, Design 3.

EXERCISES Content of DESIGN 2

Content of DESIGN 3

Music listening
exercises genres, such as Pop and Jazz. Focus placed on

‘non-chaotic’, not overly complex music

Listening to varying moods in music with the inclusion of

music from TV and film

Music making
exercises

feeling the beat and moving in time.

NMT clapping exercises to train divided and focused

attention (like clapping circles) were added.

Singing Singing exercises were replaced with sound bars

(representing tone steps) to work on pitch differences

and short melodies.
Group
discussions

self-efficacy.
Homework

Listening to instruments across a wider range of musical

Exercises with beat and rhythm were improved with the
use of the original RGM symbols, to emphasise correctly

To focus more attention on the group discussions, a list of
topics to discuss in the peer group was designed to
support peer contact, social learning and experiences of

Minor adaptations to the homework e-mails were made.

Listening to music was enhanced with the use of music
selected by the participants in lessons 5-8. They learned
to browse music as a search strategy for personal
preferences

No changes

RGM exercises were limited to 6 symbols.
We introduced RGM online exercises, suitable for
homework assignments.
Exercises with dance rhythms like Bossa Nova were
added.
Rhythmics were extended with exercises for working
memory (APT and MEMT, see Supplementary File 1)
The sound bars exercises were extended by utilising the
Melody Game, an online tool for pitch training at home.

To pay close attention to group discussions, the list of topics
was adjusted, to include topics such as exploring music

instead of recognising music.

RGM-online exercises and the Melody Game were added

End-Evaluations: Focus Group Evaluations with Cl
Users After Each Cycle

Focus groups were conducted after each PAR cycle to
examine the impact on music listening and social participa-
tion. Participants stated they missed music and that this
caused them to feel grief. They reported that contact with
fellow CI users was one of the more valuable features of
the entire training. They considered it advantageous to
come into contact so that they could exchange experiences
about difficult, sometimes painful, situations; being unable
to recognise formerly familiar melodies was particularly

painful, and this pain was soothed by peer support. The
Musi-CI training and the peer contact provided a start to lis-
tening to music again. It contributed to the CI users’ feelings
of inclusion and increased engagement with music; partici-
pants stated they attended concerts again or were planning
to do so, and some had arranged to restart their music lessons.

The new way of more attentive listening was valued as a
strong contribution. Although we did not explicitly test
general auditory perception, participants made spontaneous
remarks about it. “I am sure, really 100%, that I hear better
in general”. Working together and discussing the advantages
and disadvantages of exercises stimulated the learning


https://journals.sagepub.com/doi/suppl/10.1177/23312165231198368

Veltman et al.

process, which is consistent with social learning theories
(see Supplementary File 1).

“We share emotions together, because hearing loss is an
underestimated, lonely handicap.”

Summary of Perceived Effective Components of the
Training After 3 PAR Cycles

We identified 7 themes from the thematic analysis represent-
ing the perceived effective components of the training.
Table 6 shows the results including quotes from participants.
Developing a new way of listening is an essential step for
participants (1), with attention to listening and watching
(2). Embracing paying attention to timbre (3), and to the
mood of the music, like happy, sad or scary (4), is more effec-
tive than making sole efforts to recognise familiar songs or
melodies. We realised that they were surprisingly capable
of distinguishing different atmospheres and emotions and
that they showed a high level of congruence on this.
Training to feel the beat proved helpful, because the body
‘responds’ to music through natural movement (5).
Awareness of the beat is a means to engage with music.

Actively working on pitch and short melodies together
during classes by playing sound bars was challenging, but
the challenge proved to be fun (6). The Melody Game
formed a good addition to playing sound bars, providing an
opportunity for independent, deliberate practice (7).

In conclusion, helping CI users to feel confident in their
ability to listen to music attentively is an important step in
treating their music aversion.

Musi-Cl Training and Handbook 10. The final result of the iter-
ative PAR process is the Musi-ClI training itself. The Musi-CI
Handbook 1.0 contains all exercises, the Musi-CI trainer’s
required qualifications, and all necessary practical conditions
to conduct the Musi-CI training in a feasible manner (see pro-
gramme guide at www.musi-ci.nl/english). This handbook
makes the results of this study available for both future
research and clinical practice.

Discussion

In this study, the “Musi-CI training” and a Musi-CI Handbook
1.0 for CI rehabilitation professionals are developed according

Table 6. Perceived Effective Components by ClI Participants of the Musi-Cl Training.

I. A new way of listening

“This is a new, different way of listening, more intense and with much more attention”. “It is exercising, making mistakes, and starting anew.

Stimulate your concentration and get your brain started”.

“The conscious, attentive way of listening is the best element of the training”.

2. Listening and watching

“Great, not all music in the YouTube videos is my style, but | get the chance to figure things out for myself; before | realise an hour has passed,

watching and listening”.
“Watching videos while listening is like subtitles with the music”.
3. Listening to instruments

“My way of listening has changed significantly. Music is slowly emerging from the ‘chaos of sound’. | even started recognising instruments”.
“As a lover of hard rock music I'm fond of really loud music. But now | pay attention to the instruments. That makes listening to music with my Cl

more interesting and | hear all kinds of winds and guitars”.
4. Listening to emotion in music

“This listening activity invites me to feel what the music is doing to me. How it touches or irritates me. It supports me to discuss these emotions in

our group”.

“All music was about emotion to me. Folk music as well as classical music such as the Matthew Passion. But now it’s emotional for me because it
sounds so chaotic and distorted, | can hardly bring myself to listen. | still have a long way to go”.

5. Specific exercises with feeling beat and rhythm

“When | can feel the beat and can make movements accordingly, | understand music better.”
“Since I've gotten used to paying attention to the feel of the beat, I've found myself softly clapping on my leg with all music | listen to. This makes

music sound less ‘chaotic’ or ‘busy’.
6. Specific exercises with pitch and melody

“In the beginning | couldn’t tell apart any tones, but gradually | started to recognise what these differences sound like. Playing the sound bars

together became more and more of a pleasure.”

“I was working with the Melody Game. When | look at one of the pictures, symbolizing what you hear, then | hear that one, even if it’'s wrong.
That’s weird. | better listen with my eyes closed so as not to get disturbed by the visuals”.

7. Independent deliberate practice: the Melody Game

“I like working with the Melody Game, because you have to concentrate a lot, otherwise | tend to mix up higher and lower. It’s frustrating when |

think I'm right and it is wrong again...”

“When working with the Melody Game | not only pay attention to high or low tones, but also whether they sound sharp and dull. This helps me to

discriminate better”.
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to a PAR approach. In this PAR approach there was inten-
sive collaboration between the Musi-CI Consortium and the
participating CI users. JV’s experiential and professional
knowledge as musician, CI user and initiator of the
Musi-ClI training, as well as the Musi-CI consortium’s exper-
tise were central to the co-design and conduct of the training.
This broad interdisciplinary collaboration makes the Musi-CI
project unique. JV’s credibility with participants as trainer
and role model is a contributing factor to the success of the
Musi-ClI training.

We learned from the focus group interviews that partici-
pants unanimously agreed that a Musi-CI trainer needs to
have sufficient knowledge and experience working with
music and the capacity to empathise with the musical disabil-
ities and/or capabilities of CI users. Listening with a CI is so
different from normal hearing that working with them
requires consideration and compassion towards their feelings
of loss and shame, e.g., being unable to recognise familiar
music. This finding confirms the validity of our conceptual
framework. However, this finding is difficult to generalise
to new contexts. Sharing video recordings of JV and of
other CI users experiencing success with this training may
contribute to the motivation of future Musi-CI trainers and
participants. To enhance transferability ongoing research is
needed with different CI users, different trainers in a different
contexts.

The study was based on previous studies reporting that
musical listening training can result in improved music enjoy-
ment (Fuller et al., 2018; Plant, 2015) and quality of life
(Magele et al., 2022; Riley et al., 2018). The key elements of
the Musi-ClI training are discussed here (see Table 6).

A New Way of Listening

Our findings show that CI users need to find a new way to
listen to music. Former experiences with music (before CI
use) are both an advantage (a musical foundation to fall
back on) and a disadvantage (high expectations when listen-
ing to music). As shown in Tables 3 and 6, participants
reported increased appreciation whilst listening attentively
to music. They reported a positive impact on general audio
perception, such as sound recognition, and on their social
participation related to music, such as taking up music
lessons or dancing classes and attending concerts, festivals,
or parties. This could be considered a positive result of
re-engaging with music (van Besouw et al., 2015).

Recognition of Familiar Melodies

Recognition of familiar melodies is often beyond the scope of
CTI users’ abilities as melody is conveyed poorly by the CI. It
is important to set realistic expectations for the new ways of
listening and to discuss this during classes. As Prevoteau
et al. (2018) stated, recognition could be poor despite good
discernment qualities, but enjoyment is still possible even

without recognition. This is a crucial, but also often painful
subject of discussion during training. This underscores the
need for a safe, comfortable relationship between trainer
and participants.

Musical Genres

Preferences of musical genres differ from one individual to
the other. A variety of musical genres gives participants the
opportunity to interact with music they are not familiar
with but may appreciate nonetheless. The literature often
states that familiar music is most effective (Magele et al.,
2022; Plant, 2015). This might be true, but on occasion our
participants showed high expectations regarding familiar
music and felt very disappointed when unable to recognise
it. Unfamiliar music is more likely to be approached with
an open mind. Hang Drum music and less complex classical
music are good examples.

Beat and Rhythm

As shown by Hsiao and Gfeller (2012) it is preferable to work
with the basic elements of music, i.e., beat and rhythm, pitch
and melody, and timbre as the specific sounds of instruments.
While working with the beat of music we found that partici-
pants need to learn to ‘feel’ this. Although, e.g.
Phillips-Silver et al. (2015) showed that CI users perceive
beat and rhythm (nearly) as well as normal-hearing people,
we learned during our training sessions that it is beneficial
to train CI users to feel the beat by physically synchronising
with it, and to start applying this newly developed skill to dif-
ferent kinds of music. Beat is the underlying pulse of a piece
of music — its beating heart — and an easily perceived struc-
tural baseline. As soon as CI users were sufficiently able to
do so, they mentioned music sounding less “chaotic”, over-
whelming and blurry. This awareness contributed to
reduced music avoidance.

Pitch and Melody

Participants valued training pitch and melody very highly.
This could be a result of the ever-present wish to get better
at following melody or the hope of restoring recognition of
formerly familiar melodies. Pitch and melody were the
most difficult aspects of music for the Musi-CI participants
to be identified, and our results are supported by reports
e.g., Jiam et al. (2019), Magele et al. (2022) and van
Heteren et al. (2022), the latter reporting that only a minority
of CI users (7/19) could robustly discriminate between tones
differing by a semitone.

Independent Deliberate Practice

The Melody Game (conceived during cycle 1, developed
during cycle 2, and tested during cycle 3) is an online tool
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for independently, deliberately practicing pitch perception
and short melody tracking at home. This exercise could aid
in improving pitch discrimination (Smith et al., 2017),
which could in turn contribute to an improved ability to
follow a melodic line. Participants who cooperated with the
design team during the try-out in Cycle 3 reported that the
Melody Game was effective at training discrimination
between pitches or melody fragments. However, the Melody
Game’s exercises lacked sufficient feedback, which reduced
the experience of gratification, and did not encourage people
to practise longer. Therefore, further development is required.

Listening to Instruments

Listening with focused attention for the subtlest timbre differ-
ences between instruments that the CI is able to process
resulted in improved music enjoyment. Participants stated
that the sound of many solo instruments from all musical
instrument families (strings, guitars, piano, woodwinds,
brass, drums) became more enjoyable, with the notable
exception of the organ. This is in consonance with the liter-
ature that indicates that instrument recognition is trainable
and most effective with spaced rehearsals (Gfeller et al.,
2019b), added visual cues (Chari et al., 2020; Plant, 2015),
in an active training with focus and attention (Smith et al.,
2017) and reduced complexity to enhance the listening expe-
riences (Prevoteau et al., 2018). As the complexity of music
is increased, with more instruments playing simultaneously,
music appreciation decreases. Developing a stepwise
approach to coach the average CI user from enjoying solo
music to appreciating more complex music, could be a valu-
able subsequent contribution to the literature and deserves
further attention.

Listening to Emotions

To assist participants in taking a step towards appreciating
more complex music we attempted to make them aware of
the emotions conveyed by music. These emotions, which
contribute to the mood of the music, flow together smoothly
in most pieces of music. Being able to absorb this flow of
emotions may contribute to music enjoyment. The partici-
pants were exposed to musical fragments that expressed dif-
ferent emotions such as happiness, fear, sadness, and peace,
according to Ambert-Dahan et al. (2015). The emotions the
participants did perceive were mostly consistent with each
other. These results are in line with the results from
Rosslau et al. (2012). That study described discerning emotions
from a piece of music as experiencing musical arousal and con-
cluded that this is a well-preserved ability in CI users.

In-Person Training

Despite the degraded perception of music with a CI com-
pared to normal hearing, some CI users can acclimate to

the ‘new sound’ of the CI and continue listening to music
while other CI users avoid listening to music. Enjoyment
and subjective appreciation do not always reflect perceptual
abilities, because enjoyment is also dependent on personal,
situational, and emotional variables, cf. Riley et al. (2018).
Our study shows that participants highly valued the peer
contact, interaction, and discussions that were made possible
during the in-person, group training sessions. We considered
the potential of online practice modules as a valuable addi-
tion, but not a replacement of the in-person training sessions
in contrast to van Besouw et al. (2015) who proposed training
exclusively online.

Inclusion Criteria

The outcome that the Musi-CI training was too difficult and/
or too overwhelming for participants in the early phase of CI
rehabilitation necessitates the formulation of clear inclusion
criteria based on a strong rationale before testing the training
on a larger group of Cl-users. Inclusion criteria should
include a stable audiological setting and a stable level of
speech perception that allows for optimal group participation.

Population Bias

The positive outcomes of the training on music listening, in
general, are remarkable, but likely biased, because they are
based only on the experiences of this select, non-
representative test group. As most participants were self-
registered, they may have been more motivated to attend
Musi-ClI training than the average CI user. This warrants a
follow-up study, deploying qualitative and quantitative
research into the effective factors of the Musi-CI training
(phases 3 and 4 of the MRC framework). Outcomes of
follow-up studies may also contribute to answering the ques-
tion of how this musical listening training can be integrated
into the current standard of care in CI rehabilitation.

Trainer Bias

Because JV was a role model for the participating CI users, it
remains unclear what her influence was on the outcomes.
Although we have identified the critical success characteris-
tics of the training to enhance its accessibility for other train-
ers, further research is required to determine if this training
could be conducted by individuals/trainers who are not
both musician and CI user.

Conclusion

Musi-ClI training is challenging but feasible for CI users who
have approximately 12 months experience listening with
their CI. In a participatory and iterative approach with CI
users and CI rehabilitation professionals, it proved to be pos-
sible to develop a training that satisfies all underlying
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theoretical principles; namely facilitating experiences of
success and self-efficacy, and contextual, collaborative
group learning. The eclectic approach of the training, with
a variety of music listening and music making exercises,
was deemed as positive and valuable by CI users and CI reha-
bilitation professionals alike. The handbook makes the
results of our study available for both research and clinical
practice. This requires consequent quantitative studies, to
examine the effective factors of the Musi-CI training
(phases 3 and 4 of the NIHR-MRC framework).
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