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Abstract.

In this paper we issue three important challenges in music therapy: 1.) How can also non-musician

patients be enabled to express its emotional state musically in a better way? 2.) How can a more valid and
reliable interpretation of the patient’s musical out-put be reached? 3.) How can unwanted influence of the
patient by audio or video recordings be prevented? First we will discuss several problems and solutions within
that relationship. After that requirements for a new music therapeutic musical instrument are derived. A study
shall show, if (a) such an instrument can be generally used in music therapy and if (b) such an instrument
significantly improves the treatment of non musician patients.

1 Introduction

Music is an often used medium in psychotherapy. Es-
pecially for young people music can help to make sup-
pressed emotions conscious [4, p.181f]. The conscious-
ness of emotions like fear, anger or aggression is im-
portant to successfully treat the clients. Music is one
way to express the individual emotional experiences. It
often leads the way to the source resp. the reasons for
the emotional disorder. By using music it is possible
to expose negative situations and experiences within a
secure surrounding and to change the connected feel-
ings (Smeijsters, [16], [15]). This is why music rapidly
strides into psycho therapy. An own field of therapy
therefore has developed, the music therapy. It is de-
fined as "... the use of sounds and music within an
evolving relationship between child or adult and thera-
pist to support and encourage physical, mental, social
and emotional well-being" [3, p.8]. Bruscia [2]| differs
between ’active’ music therapy, meaning the playing of
music and the 'receptive’ music therapy that generally
focuses on the listening to music during the therapy
sessions ([2], cited from [4, p.186f]). In this paper we
focus on the active music therapy, where the clients are
asked to give music improvisations.

2 Restricting aspects in music therapy

The potential of music in the field of psychotherapy is
handicapped by three major aspects: 1) the difficulty
of the client to expose her or his feelings through mu-
sic, 2) the correct interpretation of the patient’s musi-
cal output by the therapist and 3) the possibility to
record the course of the therapy and the emotional
state of the patient. In this chapter we will discuss

these three aspects and their relevance for improving
music therapy.

2.1 Expression of emotional state with music

Professional musicians are able to express their emo-
tional state through music in a way that listeners can
identify the expressed emotion correctly [6]. Mergl et
al. [13] approved this also for non musicians. But a
similar study showed restrictions in the identification
of the expressed emotions played by the non musician
[5]. They conclude that maybe the recipients identify
the improvisations of non musicians based on the ve-
locity of the keystroke. This often leads to a mix up
of the emotions "anger" and "pleasure". The musi-
cal instrument is also a limitation for non musicians.
In musical therapy either the percussion instrument or
the own voice are used for musical expression. These
instruments are easy to use and only less introduction
or training is needed. However, using percussion for
emotional expressions implicates a reduction of the ex-
pressive possibilities to pitch and velocity. For a better
identification of expressed emotions by non musicians
it would help to have an instrument that can be in-
tuitively played and that offers multiple possibilities to
shape multiple musical parameters.

2.2 Interpretation of musical performances

Volland /Hofmann [5] showed that detailed prototypi-
cal improvisations of a given emotion lead to the cor-
rect interpretation of a hole block of musical perfor-
mances. During their studies they recognized that if a
number of different interpretations of one test person
were merged, the rate of correct identification of the
feelings would be much higher (ibid.). The process of
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decoding the correct feeling seems to be a matter of
experience. Is the therapist a musician with a rich mu-
sical record, it seems more likely that a music perfor-
mance is interpreted correctly. This also allows a mu-
sical communication between the client and the thera-
pist: If the therapist is a musician, he can reply on the
performances of the client, both find a new language to
communicate. Another important aspect is relevant on
the side of the therapist: The therapeutic experience.
Louven [11] found out that people felt very confident
on the allocation of emotions to musical performances,
even when their interpretation was wrong. It might be
a problem in musical therapy that the therapists start
the treatment on a wrong interpretation. The correct-
ness of the decoding of clients performances might be
improved by two innovations. Firstly a database with
prototypical improvisations and the relevant emotions
could support the therapist to interpret the improvisa-
tion correctly. By giving a range of possible emotions,
the database could support a reflexive process to the
therapist. Secondly it would help to have a musical
instrument that is quickly to handle, with an intuitive
usability. This would allow also therapists who are non
musicians to use the possibilities of musical therapy.

2.3 Falsification of musical interpretations by the
use of tape recording

Louven [11] stated: "The documentation of a thera-
peutic session on video- or audio tape, allows to anal-
yse and reflect the multiple processes on the level of
music, emotion, cognition, movement and sociology to
the therapist". However, these recordings could lead
to false interpretations. Louven found that the usual
practice of audio recording leads to misinterpretations
in terms of observed feeling and intensity of feeling. If
video and audio recording were used, the interpreta-
tion was more often correct, probably due to the ad-
ditional information of gestures and facial expressions
(ibid.). Recording a therapeutic session with a video
camera might be a strong intervention in the treat-
ment. Firstly the client feels observed and insecure
while it should be the highest priority to make the
client confident. Secondly the patient must stay in his
seat to be correctly captured by the camera. Finally it
should be mentioned that it is challenging to evaluate
several hours of video material. A better and faster
analysis would be possible if the musical performances
of the client would be digitally available. Data about
the psychoacoustical and music theoretical parameters
of the generated music could help the therapist to eval-
uate and classify the performances. The digital form
would also allow an additional analysis of the musi-
cal interpretation with the prototypical performances
in the database and with earlier performances of the

relevant patient.

3 An musical instrument to express and as-
sess perceived emotions

In the following paragraph a musical instrument is pro-
posed which shall enable also non-musicians to express
emotions musically. The interactive system is shown
in Figure 1. The core assumption of the instrument
is that emotional properties of musical audio signals
are encoded within different physical, psychoacousti-
cal or musical parameters'. In Figure 1 this is rep-
resented by the block "Physical, psychoacoustical or
musical parameter spaces". Along its live time a mu-
sician learns to vary these parameters on a musical
instrument. But to reach a precise and conscious real-
time control a long term learning process is required.
To enable the player to express own emotions after a
short training period, complex physical, psychoacous-
tical or musical parameters have to be translated into
low dimensional "Emotional Parameter Spaces" (Fig-
ure 1). The player of the instrument does not control
the sound along physical but along emotional dimen-
sions e.g. valence and arousal. This can be done using
a "Realtime Controller" (Figure 1) like Frederik Nagels
EMulJoy [14] a graphical representation of emotions
like the 9 point self assessment manikin (SAM) [1] or a
semantic differential (e.g.) labeled with the base emo-
tions found by Hevner [8]. Also an "Timeline Editor"
known from audio sequencer software could be used to
define paths in the emotional parameter spaces. Hav-
ing defined an point in the emotional parameter space
the patients input is mapped to a physical, psychoa-
coustical or musical parameters using the "Parameter
Mapper" shown in Figure 1. According to Gabriels-
son’s and Lindstrom’s overview [10] the parameters
defined by the patient can be mapped to the tempo
of a rhythm, the amplitude envelope of an timbre etc.
This information again is feed to the "Sound Synthe-
sizer /Drum Machine/Loop generator" which generates
the actual audio signal. The advantage of the system is
that not only the musical output can be recorded and
analysed by the therapist. Additionally the therapist
has the possibility to analyse the path in the emotional
parameter space directly or to analyse the objective
physical, psychoacoustical or musical parameters and
its emotional meaning independently. In Figure 1 this
is represented by the arrows pointing to the block "Psy-
chotherapist/Data Recorder". An additional feature
of the system is given by the blocks "Semantic Analy-

TAn overview on this issue has been provided by
Gabrielsson and Lindstrém [10] who showed that emotions
are linked to typical amplitude envelopes, to the articu-
lation, the harmony, the loudness, the melodic range, the
mode, the tempo or the timbre.

_9._



Assessment of emotions in music therapy

Psychotherapist / Data Recorder

f f

Parameter Sound Synthesizer/
—» Yt > —»  Drum Machine/ P
Timeline ) Physical, psycho- Loop Generator
2 Editor / Emott|onal acoustical or musical =
() [
L —p [PEIENIEEET SoEles arameter spaces for g
& Realtime for rhythm, timbre ° rhythm, fimbre * &£
controller and tonality EU—— and tonality Semantic
— AElEar <+ < Analysis
Module

Psychotherapist / Data Recorder

Figure 1: The interactive system

sis Module" and "Parameter Analyser" which allow to
analyse an arbitrary musical signal and to map it back,
first to several physical, psychoacoustical or rhythmic
dimensions and from there or to the emotional param-
eter space.

To obtain a better reliability we propose to provide
an interface which lets the patient express its emotions
independently on three levels: 1.) A timbre level, 2.)
a rhythmic level and 3.) a tonal level: In the first
step the patient is required to select a timbre that best
pleases him or that best represents his emotional state
using the interface mentioned in the preceding section.
In a similar manner the patient is required to find a
rhythm, a chord type, a chord transition® or a melodic
sequence. In the first period of the therapy the patient
defines quasi-static soundscapes which can be analysed
and discussed by the therapist. In more advanced levels
the patient is also allowed to change the parameters
over time.

4 Evaluation

The evaluation of the proposed instrument shall en-
sure that the system is accepted by the patient and the
therapist. If this is fulfilled, the studies mentioned in
the chapters 1-3 about the correctness of the interpre-
tation of musical performances have to be reiterated.
The method used in the evaluation should meet the
advantages of quantitative and qualitative instruments
by keeping the individual nature of music therapy on

2For the definition of chord types or chord sequences we
propose to use the HarmonyPad presented by Gatzsche et
al. [7] at the AudioMostly 2008. The HarmonyPad repre-
sents pitches in a way that the geometric distances of pitches
represent emotional qualities: Neighboured pitches result in
consonant tone combinations, more distant pitches result in
dissonant ones.

the one hand and leading to standardized and compa-
rable results on the other (for discussion on the right
approach see [4, p.182]). For a successful integration
of the proposed instrument into psychotherapy it is
a precondition that it is self-explanatory and easy to
handle. A tutorial could introduce the main functions
and possibilities of this musical instrument to begin-
ners. The tutorial should be evaluated and refined in
terms of the learning process and its success. The pa-
tients as well as the therapists will be observed during
the learning process and will be interviewed afterwards.
If the acceptance is confirmed the instrument is inte-
grated into the therapy process. The experiences of
the therapists and the patients will be investigated us-
ing the repertory grid method which helps to enquire
major constructs [9]. The found constructs will reveal
information on the major aspects about the feelings
and the classification of the proposed instrument. In
a second step, these constructs that iterate in several
grids could be used for a standardized (quantitative)
questionnaire [12]. Once the proposed instrument is
accepted by therapists and patients, the scientific eval-
uation of the musical performances and their interpre-
tation will start. The major questions are whether the
musical instrument gives practical advantages in terms
of expressing emotional states and a correct identifica-
tion of these states through the musical performances.
Additionally it would be of interest to find out whether
it is possible to change/treat the emotional states of a
client by using the proposed instrument. The correct
identification of emotional states by the therapists will
be evaluated in an experimental setting. The test per-
son will be asked to perform given emotions on the
instrument. Afterwards the rate of correct identifica-
tion of the emotions and the intensity of emotions by
the therapists will be measured and tested in three
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settings: During the performance (live), on a recorded
version of the performance and on basis of the digital
data of the proposed instrument. Both, the patients
and the therapists will be distinguished in musicians
and non musicians.

5 Conclusion

We think that much more is possible, if people are not
restricted to listen to music only but are enabled to
produce their own songs, according to their dominant
emotional state. But to this day this "medicine" is
only available for musicians. Therefore we propose an
instrument, that allows the creation of sound and music
not mainly by the control of physical, psychoacousti-
cal or musical parameters but the definition of a path
through one ore more emotional dimensions. Through
this step also non musician patients will be enabled to
express its own emotional state musically. Additionally
non musician psychotherapists will be enabled — sup-
ported by several emotion analysis modules — to inter-
pret the patients musical output correctly. The perma-
nent recording of the digital data generated on several
semantic stages within the instrument will prevent ir-
ritations of the patients during the therapy by the use
of video tapes for recording. Repeating the studies on
the identification of emotional states will show if the
proposed instrument can support the musical therapy.
Together with the feedback from the patients and the
therapists it is possible to conclude on the advantage,
the proposed instrument has in musical therapy.

The present research and development has been par-
tially supported by the Thuringian Ministry for Cul-
ture (TKM) within the project iCycle under contract
PE-004-2-1.
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