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ABSTRACT

In this study, the use of music therapy with cerebral palsied
children aimed to establish consistent motor control and extend
rehearsal of functional motor actions. Music therapy processes
explored the effect of auditory rhythm and pentatonic melody on the
quantity and regularity of arm-hand motor action of children with
cerebral palsy. Eight children, aged five to eleven years, were
involved, each child being considered as a single subject case study.
The design of the study was an interrupted time series design (ABACA).
A constant beat sound stimilus, emitted by a music-based computer, was
determined from the personal tempo of each child and formed a beat-
only condition in A sections. That beat sound was joined by child-
activated pitched sounds in B and C, together with a third compatible
music stimulus in section C, which was singing by the therapist.
Pitched sounds and singing were restricted to the five notes of a
selected pentatonic scale. Each child was asked to 'play with the
beat', making arm-hand contact on a specially constructed keyboard.
Measurements were recorded instantly by the computer, which registered
number of contacts made, average note duration, note changes made, and

three measurements relating to regularity of contacts made.

Results showed that all children attended to the music-based task
of playing with the beat. Melody plus rhythm stimuli gave more motor
contact actions than rhythm stimulus alone, for all children.
Measurements of regularity of motor control, (deviation from beat,
average tempo and pulse-tempo deviation), were affected in varying
ways by melody plus rhythm. Some neuromuscular delay could be
inferred, although anticipation of beat sound and muscle action
inherent in a rhythm task was present. This suggests that cerebral
palsied children respond to a music-based task with extension of

effort and some control of muscle tone.

Results from pre and post tests done using selected items from
the Bruininks-Oseretsky Test of Motor Proficiency did not give results
that could be regarded as significant. A longer experimental period

than three weeks is suggested for similar studies.
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Computer measurement of time-based motor behaviour resulting from
music stimuli was objective and accurate. Similar type music therapy
studies could find this use of a music-based computer for measurement

most useful.

Overall the aim of the study was to look at the effect of music
therapy on motor control of cerebral palsied children. Regular rhythm
was used to provide structure for the required time-ordered behaviour,
and the pace of beat stimulus given was personal to each child. In
'playing with the beat' the child attempted to synchronise arm-hand
action with the beat-based signal; this process required cognitive
anticipation of a sensorimotor action. The ability to make regular
contact was relative to degree of neuromuscular dysfunction, age and
maturation and affective interest in the task. The independent
variables of music therapy, with rhythm and melody, were employed in a
planned, sequential order so that the dependent wvariable, motor
control, could be measured relative to the whole task and to rhythmic

and melodic components in the task.

The planned processes of a simple music therapy task, using
rhythm and melody stimuli, supported extension of rehearsal of a motor

task and improvement of motor control.
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CHAPTER 1. INTRODUCTION

OUTLINE

Music affects human beings. The nature of this
effect needs some exploration as does present
psvchological and educational understanding of this
power of music. This chapter attempts to move from
general description of use of music with people to
a particular focus on music therapy where planned
use of music provides an interactive process in an

educational setting.

1.1  HISTORICAL

That music can have a powerful effect on human beings has never
been disputed. Alvin (1975) provides a rich summary of historical
anecdote regarding the magical, rational and religious healing effect
of music. This has appeared in a wide range of literary sources.
Philosophers in ancient Greece attributed specific ethical qualities
to the scalic modes which formed the basis of vocal or instrumental
melody. In Aristotle's time the Dorian mode was believed to have and
to inspire a spirit of valour, while the Lydian mode was suited

particularly to use with young children.

Chailley (1964) stated that certain lively rhythms unbridle pri-
mitive instincts in human beings, which are demonstrated in physical
activity as illustrated by early accounts of frenzied witches' dances
or tribal rituals. In modern times the introduction of rock and roll
music in the late fifties with its solid beat and syncopation inspired
energetic new dance styles. These caused consternation among parents
and preachers regarding the antisocial behaviour that such gyrations
might inspire (Melly, 1970). Through the ages, more even rhythms have
been recognised as having a steadying effect as in work songs, or a

soothing role, as in lullabies.

Every musical situation involves people's feelings. The effect
of melody, rhythm, timbre, harmony, form or dynamics, either

separately or in combination, is such that some aspect of intrinsic or



extrinsic behaviour is altered. Certain music evokes certain moods
and poets, novelists and playwrights through the ages have found a

rich source of descriptive material from this connection.

Music has various dimensions. It can be regarded as a rehearsed
skill resulting in a performance. This requires physical technique
together with ability to read and interpret created music in a way
that gives aesthetic experience and enjoyment to an audience. This
enrichment, for both performer and audience, can form part of an
educative process or can be a chosen part of general life

experience.

Music can also be an adjunct to another activity. It can be used
as a positive reinforcement for acceptable effort in a behavioural
programme both by 1its presence and by withdrawal of sound until

appropriate behaviour is resumed.

Finally, music 1is used as a therapeutic agent in an interactive
process between therapist and client with social, physical, intellec-
tual or emotional needs. In this century more specific study has been
made of this use and effect of music on behaviour and learning. This
has resulted in the growth of planned use of music for therapeutic and
remedial purposes in schools, hospitals, many areas of training and
retraining, and in the community where need has been established. The
process that has developed from this planned use can be termed music

therapyv.

1.2 WHAT IS MUSIC THERAPY?

1.2.1 Definitions and Descriptions

The understanding of music therapy is more accessible from
participation in music therapy practice than from the descriptive
realm of words. This becomes obvious when formal definitions from
various professional music therapy organisations around the world are

looked at. First, from America:

Music therapy is the use of music in the accom-
plishment of therapeutic aims: the restoration,

maintenance and improvement of mental and physical



health. It is the scientific application of music,
as directed by the therapist in a therapeutic
environment, to influence changes in behavior.

(National Association for Music Therapy, U.S.A.,

1982).

The leaflet giving that definition went on to reinforce the working
relationship between the professional music therapist and other
professional analysers, planners and evaluators of procedures used for
a client in supporting him/her towards a more appropriate adjustment

to society.

Another careers leaflet on music therapy published by the
Australian Music Therapy Association (1984) had a briefer description
of music therapy: "The planned use of music to achieve therapeutic
aims with <children and adults who have special needs because of

social, emotional, physical or intellectual needs."

There is definite wuse of the term therapeutic in both these
definitions. The American version relates specifically to behaviour
change, the Australian definition stresses needs, and the planned use

of music.

The Association of Professional Music Therapists, Great Britain
(1987) listed various responses to the question "What 1is Music
Therapy?" Their leaflet stated that the ability to appreciate and
respond to music is an inborn quality in human beings, and that a
skilled music therapist is able to use music to arouse and engage
clients, helping them to realise their full potential. Music therapy
provides a framework in which a mutual relationship is set up between
client and therapist, Thus there is emphasis on an interactive

process, with skilled use of music as the interactive medium.

The three information brochures cited contain prepared statements
intended to provide, for intending music therapy students and for the
enquiring public, access to the principles of music therapy. The
brochures give broad, introductory descriptions of music-based inter-
actions between therapists and clients with special needs but make no

attempt to give precise reasons for the effectiveness of music in an



intervention situation. [Early music therapy practitioners (Alvin,
1975; Gaston, 1968) also made statements about music therapy 1in
general philosophical terms rather than giving analytical reference to
musical components. Their music therapy practice was documented in
case-study form or as anecdotal evidence of observed behavioural
change. 1In these earlier days of a developing profession the need for
empirical research was not a priority. Music therapists concentrated
first on music therapy practice, 1in order to demonstrate the effec-
tiveness of music therapy, and secondly on the establishment of

professional training courses.

It 1is important, however to try to define more precisely what
does happen in music therapy practice that leads to observed change.
Music-making happens through time, is made up of many elemental sound
components and 1is primarily a non-verbal means of communication.
Discussion of these aspects of music in relation to music therapy

practice will give further definition to the nature of music therapy.
1.2.2 The Nature of Music Therapy Practice

A succinct overview of the practice of music therapy was given by
Boxill (1985). Beginning with a definition of music as structured
tonal sound moving in time and space, Boxill identified the basic
elements of music as rhythm, melody, harmony, pitch, tempo, dynamics,
timbre and the text of song. These can be considered to have impact
singly, in different combinations and as a gestalt. Therapy, when
applied to the treatment of mental, psychological and behavioural
disorders, becomes, according'lo Boxill, interchangeable with the term
psychotherapy. She considered music therapy an amalgam of music and

therapy:

When music, as an agent of change, 1is wused to
establish a therapeutic relationship, to nurture a
person's growth and development, to assist in self-
actualization, the process is music therapy. In
this process, music is consciously used for the
enhancement of living, being and becoming. Broadly
defined, music therapy 1is the use of music as a

therapeutic tool for the restoration, maintenance,
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physical and social skills - all within the context
of a client-therapist relationship. A non-verbal
treatment modality that is applicable to both the
verbal and non-verbal person, it serves those of a
wide age range and with a wide diversity of

disorders  (p. 5.)

ing fundamental reasons for the effectiveness of music as a

ic agent Boxill continues:

* It is a cross-cultural mode of expression.

* Its non-verbal nature makes it a universal
means of communication.

* As a sound stimulus it is unique in its power to
penetrate the mind and body directly, whatever
the individual's level of intelligence or
condition. As such, it stimulates the senses,
evokes feelings  and emotions, elicits
physiological and mental responses, and ener-
gizes the mind and body.

% Its 1intrinsic structure and qualities have the
potential for self-organization of the indi-
vidual and organization of the group.

* It influences musical and non-musical behavior.

* It facilitates learning and the acquisition of
skills.

* It 1is an eminenfiy functional, adaptable and
aesthetic modality applicable to all client

populations. (p. 6.)

writer described music therapy as both an art and a science.

acts of discovery, imagination and inspiration

that give

one hand, to symbolic and aesthetic expression, and, on the

verifiable and investigative expression.

kson (1981) tackled the question of how to investigate music

-verbal form of communication during music therapy

sessions.,



He suggested evaluation can be based on examination of two different

facets of client behaviour:-

1. What does the individual do with the musical activity?

2. What does the individual do during the musical activity?

The client's actions with the music activity can be examined in
respect to attention (selectivity, distractability, span), auditory
perception and discrimination, physical dexterity, co-ordination,
endurance and strength, vocal control and inflection, short- and long-
term memory, sequencing skills and acculturation. In evaluating
client behaviour during the music therapy session the situation can be
organised to examine activity level, reality orientation, attitudes
towards self, others and music, physical behaviour, interpersonal and
social behaviour, and general approach and avoidance responses.
Following these evaluation categories, Duerkson lists intervention
possibilities wusing music where therapeutic objectives can be set.
These interventions can support cognitive, affective, psychomotor,
social, perceptual, self-image and creative development, also develop-

ment of self-reliance.

Duerkson (1981) set out logical categories for planning and
evaluation of music therapy practice, showing that an expressive,
aesthetic experience such as music-making can be looked at objectively
in terms of what the client does. He affirmed the opinion of Gaston
(1968) who, in comparing music education and music therapy, stated
that the music educator is more concerned with the musical behaviour
of the child whereas the music therapist is more sensitive to the non-
musical behaviour of the child. The music educator working in special
education uses music 1in a directive style. The music therapist
working in the same client area provides a similar structure but
operates in a more divergent musical style to match the perceptual

cognitive, social and affective needs of the client.

The construct and process of music relative to therapy was
classified by Sears (1968) as experience related within structure, in
Belf?organization and in relating to others. In other words the
client performs or listens in a music session with a therapist who

provides structure by being there, supports choice of response and



becomes an interactive agent in the process of relating through music.
Music itself provides structure because it occurs through time and can

be repeated in content and time.

Music shared between therapist and subject becomes a
communication channel through which ordered and structured messages
can pass back and forth. These sound messages can use perceptual,
cognitive, motor or affective channels to initiate a music cue or
cause response to one. The interactive nature of such messages relies

on some form of learning, some level of conceptual awareness and

understanding.

Content of music therapy sessions can use composed material or
improvised sound-making to promote musical interaction. A wide range
of composed resources 1is available; songs, instrumental pieces,
individual and group playing and moving to sound, and listening. All
styles of music are accessible and valuable in music therapy because
the process of making a cue-based musical connection relies on
personal responsiveness to some sort of chosen sound by the <client.
Music therapists the;efore need flexible music skills to provide
immediacy of response or initiative to the client's music statements.
Live music has more therapeutic potential than recorded music (Nordoff
and Robbins, 1973). The inflexibility of recorded music, especially
in respect to rhythmic pace, does not allow for a music process that
meets and matches a client's capabilities and varied responses. Music
therapists, working on a one-to-one or small group basis, therefore
need musical and personal skills to devise varied strategies for
communication wusing both composed and improvised music. This is
especially important in working with handicapped children where
physical, intellectual, social and emotional needs are not separate
entities and the child has different levels of capacity to make verbal

or non-verbal contact with others.

Every human being 'knows about' music; even the deaf can observe
the periodicity of rhythm in a musical or movement task (Korduba,
1975). Yet children, and most adults, are not able to describe this
knowledge. This is an important point for both music education and
music therapy practice. In botﬂ fields the structure of rhythmic and

tonal music is stable and organized. The teacher or therapist



utilizes a framework of composed or improvised sound and encourages
rehearsal and understanding of simple, then more demanding, skills and
concepts. There is secure, repeatable music structure within which a
participant can perceive then demonstrate that perception and under-
standing through a gestural or vocal response or even by a small
physical movement 1in response to rhythm. This is recognized as a
specific response to a sound stimulus and the response signifies a
change. Also the participant may respond to the emotional appeal of
the music thereby releasing potential for change that cannot be
reached by an intellectual challenge alone (Cameron, 1970). The
trained music therapist recognises and encourages appropriate change
through music and knows how to plan music content relative to diag-

nosed need.

SUMMARY OF SECTION 1.2

Music therapy aims to acknowledge, challenge and support, through
music, a child or adult with special needs. The elements of rhythm,
melody, texture and harmony, together with dynamics and form, are used
to enhance perceptual and cognitive processes through auditory,
visual, tactile and proprioceptive channels of interaction. Even the
simplest of elemental music experiences involves a complex gestalt of
doing and feeling, and it is the affective power of music that forms

the heart of music therapy.

As stated earlier (Boxill, 1985), music therapy owes much to a
relationship with psychotherapy. The next section overviews briefly
the impact and influence that psychology generally has had on the

development and style of music therapy practice.

1.3 INFLUENCE OF PSYCHOLOGISTS ON MUSIC IN THERAPY

1.3.1 Writers on Psychology of Music

Until recently psychologists have not written about the effects
of music in a way that is useful to music therapy. Rather they
studied specific emotional, physical, perceptual or cognitive aspects

of human response to the production of sound.



Lundin (1967) reviewed the writings of psychologists on music
crediting the 19th century acoustic studies of Helmholtz and, later,
Stumpf, as laying the experimental foundations of the psychology of
music. Lundin stated that major earlier 20th century studies
(Mursell, 1937; Seashore, 1938; Schoen, 1940) were largely subjective

contributions which centred on the mind and its reactions to music.

Later psychologists contributed more directly to the planned use
of music, and various aspects of their work are useful to music
therapy. Buck (1944) stressed the need to develop performance skill
through rehearsal. Davies (1978) explored the nature of human need
for, and love of, music. Later he postulated an internal template
theory for perception of musical events; inner groupings of pitched
notes, with rhythm, give recognition or learning of tunes (Davies,
1983). Radocy and Boyle (1979) provided a behaviouristic perspective
on what people do with musical stimuli. This provides a good overview

for music therapists exploring reasons for client behaviour.

A social psycho]Qgist, Farnsworth (1969) made observations of
relevance to music therapists. He looked at applications of music to
industry and therapy and pointed out that the student who looks for
scientific validity in the medical and industrial worth of music will
be offered little besides anecdotes and legends. Data can be shown
which demonstrate unmistakable emotional adjustment or improvement in
work output; then the student learns that a host of other therapies
or changes 1in industrial atmosphere were present. One is left to
puzzle over the part music may have played in the process, wondering
whether it was really the music that induced the changes, or another

therapy, person or circumstance.

It is interesting that Farnsworth used the phrase '"medical use of
music" and later in the same chapter questioned why the 'curative
qualities" of music are not more easily demonstrated. Acknowledging
that music can alter both the moods and some basic physiological
processes of many persons he associated music therapy with hospital
situations where a research programme can only be incidental to the
prime focus on cure, and where a variety of therapies are utilized in
what he termed a '"buckshot" policy of effecting cure. Besides the

difficulty of 1isolating the effect of one therapy by itself, the
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friendly supportive attention provided by the therapist or caregiver
may be the active agent towards subsequent '"cure". Nevertheless
Farnsworth did credit music with the capacity to lessen boredom and
extend endurance in doing repetitive physical exercises. He also
stated that listening to music is used to re-establish contact with
reality for a withdrawn person, that interpersonal music-making is a
resocializing agent and that musical performance gives a sense of

achievement and prestige.

Deutsch (1982) drew together foremost authorities on musical
processing 1in terms of perceptual and cognitive studies relating to
neurology, psychoacoustics, subjective effects of sound, temporal
aspects of sound, pitch relationships, musical ability and performance
and the role of music in every-day life. Contributors provided con-
densed summaries of major research findings and projections in their
field of speciality, and the volume is a valuable resource for music
therapy researchers and practitioners. Information on rhythm and
tempo (Fraisse, 1982) and melodic information processing and develop-
ment (Dowling, 1982) have been of particular relevance and value to

this project, and will be referred to again in a later section.

In trying to relate research in the cognitive psychology of music
to the actual practices of musicians, Sloboda (1985) pointed out that
many psychologists lack musical training, that theoretical develop-
ments in the psychology of music have been slow, that psychological
research has been dominated by processes involved in perception of
single entities rather than larger musical structure, performance or
composition, that psycholoéists in trying for rigorous control and
measurement have opted for too finite a musical dimension and that
they have not related to or addressed themselves sufficiently to
practieing or academic musicians. His book helps the psychologist
break an interdisciplinary barrier to encompass this wider perspective
of music itself. This may encourage psychologists to become more
aware of the nature of music therapy which does not restrict its

processes to use of single entities of music.

Bruscia (1987), a psychologist and music therapist, has given a
detailed synopsis of over 25 models of improvisational music therapy

developed over the last 30 years. He pointed out that music therapy
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practitioners who write substantially about their work have widely
differing approaches, with few stating a direct affiliation to one or
more psychological theories. Priestley is one exception, describing
her approach to analytical music therapy in terms of various psycho-
dynamic theories especially those of Freud and Klein. Bruscia (1987)
attributed existential/humanistic orientation to the work of Gertrude
Orff and termed his own experimental improvisation music therapy as
having strong existential leanings. He noted that Alvin's approach is
strictly musical and that music therapy is considered as a develop-
mental process planned and implemented in segmental stages of growth.
Nordoff and Robbins too use music itself as the principal therapeutic

agent in interaction between therapist and client.

In Music therapy. and its relationship to current treatment

theories, Ruud (1980) examined four models used in psychiatry and
psychology to see how different procedures in music therapy are
related to general trends in treatment thought and to various philo-
sophical orientations. The four models examined were medical,
psychoanalytical, behavioural and humanistic-existential. He found
little connection between music therapy practice and a medical model
which 1is based on biological man and treatment of disease. He noted
the emphasis on behavioural theory in music therapy in America since
the foundation of the National Association of Music Therapy which
prompted a strong demand for more research. To meet the demands of a
prevalent scientific attitude, music therapists explored behavioural
techniques in their work and research in an attempt to establish
procedures along more scientific lines. Ruud thought that some recon-
ciliation of constraints and processes between behavioural and psycho-
dynamic models in psychology is a possible base for a conjoint
approach. He acknowledged however that music therapy can never
establish theories and procedures separated from those within the
fields of psychology and philosophy. Music therapy differs from
psychology 1in that music therapy is concerned both with man and the
relation between man and music, giving it wunique status. Thus
research procedures in music therapy focus on concern for man, and

music therapy is the science of man and his music.

Facts from anthropological sciences differ onto-

logically from the facts of natural sciences.
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Natural phenomena react, man acts, it is said.
Introducing the concept of action into a field of
science means in this case that at the same time as
the scientist 1is contributing something to the
knowledge about himself, he is at the same time

transforming the knowledge about himself. (p. 70.)

Ruud (1980) took a stance that bears some resemblance to the
cybernetic model in psychology which views the individual as a pur-
poseful, self-regulating biological system which is kept in balance by
feedback in the cycle of perception/input and action/output. Spender
and Shuter-Dyson (1981) consider this model appropriate to music
experience. It can be observed in music therapy that aural, tactile
or multi-sensory input and output can be influenced by the actions of
client or therapist with the therapist supporting the client towards

what Ruud terms '"transforming the knowledge about himself."

Ruud (1980) advocated that music therapy should operate in an
open field where digferent models of understanding collaborate with
one another. He concluded that procedures within music therapy ought
not to be judged on the basis of whether they are humanistic, true or

scientific, but rather on the basis of their consequences.

Theories and models in the psychology of music field both respond
to and catalyse specific research. Much of this has come from the
base of educational or clinical psychology without mnecessarily
including music-making as a component. Yet research such as response
to a basic beat or single tone may provide fresh insight into a

working process in music therapy practice.

Many studies in the large and diverse area of music research can
provide information helpful to the development of music therapy. For
this study reference will be made only to research that has relevance
to music therapy with younger special needs children and to cerebral

palsy.
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1.3.2 Relevant Research in psychology of music

(a) Extent of research

In 1971 Eagle and Dubler gathered current figures on publications
in psychology of music research. Psychology of music referred to
music '"affecting the organism'; 68 American journals had published
223 relevant studies in the previous 10 years. In coverage of
American and foreign journals, research was considered relevant if it
""was concerned with the influence of music on human behaviour". Nine
categories were distinguished in journals using computerized key-word

groupings:

1. Dimensions of tone (loudness, pitch, timbre, time) (55)
2. Combination of tones (32)

3. Learning and remembering music (23)

4. Affective response to music (13)

5. Measurement of musical behaviour (20)

6. Performance reactions to music: by type or kind (25)
7. Performance reactions to music: by instrument (31)

8. Music on work tasks (10)

9. Music in therapy (135)

Numbers in brackets total the studies listed in each category.

The music 1in therapy category had 3 sub-categories: physical
(59), medical (14) and psychological and neurological (62). There
were three cerebral palsy studies 1in the psychological and

neurological sub-category.

Eleven years later Eagle (1982) compiled a music therapy based
bibliography comprising 501 annotated entries from a computer bank
source of over 10,000 pertinent citations to music therapy. 0f the

501 entries, 17 related to cerebral palsy.

In the 1971 Eagle and Dubler project research relating to musical
development was not categorized even though education journals were
included in the survey. Since that time however there has been a
marked increase in research on perception and cognition relating to

music elements.



(b) Research related to Piagetian developmental concepts

Much research 1in musical development in recent years has been
given a conceptual framework from the theories of Jean Piaget (Cohan,

1984). Most attention has gone to the principle of conservation,

looking at the ability to recognize the constancy of one aspect of a

stimulus while other aspects change.

Looking for a cognitive assessment tool for music, Rider (1977)
developed two auditory conservation tasks involving perception of
changes in rhythm and tempo in music; these were modelled on Piaget's
visual assessment tasks. Later (Rider, 1981) a developmental sequence
of 15 auditory tasks was established for children aged two to 12
years. Rider stated that ability to conserve rhythm and tempo 1is
achieved by a child when he/she is about to enter the Piagetian
developmental level of formal operations. Learning disabled subjects
could experience delays 1in acquisition of these temporal concepts
particularly where there are difficulties in vocal or motoric control.
Rider suggested, however, that comparative assessment for some
handicapping conditions could be possible wusing his auditory

assessment tasks.

Further research relevant to this project included a study of
developmental sequence in acquiring rhythmic concepts by Zimmerman
(1984). First, beat is recognised, then rhythmic pattern, then at
about age nine years and six months the concept of metre is conserved
(metre is constancy of time-based measure in music even when
durational values of individual sounds within the time-span of each

measure vary).

A 1980 review of Piagetian research in music by Serafine related
aspects of Piaget's theory of stages and theory of structuralism to
cognitive development in music. Later, Serafine (1983) in a full
rationale of cognition in music, proposed several cognitive processes
- global, temporal and non-temporal - as fundamental across musical
styles and as fruitful areas for