Jazz
Improvisation
Pedagogy
Simon Jackson
BA Hons Jazz Studies

1998

2

3

ABSTRACT
This dissertation attempts to bring to light information which might help improve jazz
improvisation pedagogy.

This information is gathered from studies of; neurology,

psychology, speech, speech acquisition, foreign language acquisition, musical analysis, jazz
performance practice, and a comparison of speech and the improvisatory process.
The close parallels between the processes of speech and improvisation are shown.
This leads to the adoption of foreign language pedagogy as a model for teaching
improvisation and directions for further study are indicated.
Current jazz pedagogy is examined and evaluated in the light of this information.
A definition of improvisation emerges of jazz

improvisation being the art of

organising surface elements so as to communicate the deeper structural ‘meaning’ of a jazz
tune in an original manner.
Two possible models of the process of improvisation are suggested. One being the
use of pitch classes from which note selections may be drawn. The other being the use of
automatized phrases which are learnt to fit particular musical situations. The former method
is seen as being the feeder method for the latter.
No attempt is made to explain the way in which human beings decide which note or
phrase should follow another as this is a question for which more information is needed than
is currently available.
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INTRODUCTION
The learning of the art of jazz improvisation is at present a very inexact science. Many
different methods have been used over the history of the genre: strictly intuitive methods,
using chord tones, using a separate scale for each chord, modal playing to name but few.
However it appears that such methods have largely been adopted according to trend rather
than proof of the methods. When one compares these methods with the improvised product
one often finds little relation between the two. Artists claiming to be using a method of
playing ‘chord tones’ are in fact generally playing many other notes as well. There has also
been a large number of ‘systems’ for improvising.
The jazz community’s traditional educational system places its emphasis on learning rather
than on teaching, shifting to students the responsibility for determining what they need to
learn, how they will go about it, and from whom. 1
Determining the appropriate methods invariably involves finding the benefits and limitations
of each  often by trial and error. …… Despite the importance of all these sources, it seems to
me that, taken together, they gave but discrete glimpses into the individual and collective
processes of learning, transmitting, and improvising jazz. 2

The quality of information from many jazz musicians is also questionable.
Improvisation is an intuitive process for me now,” Arthur Rhames asserts, “but in the way in
which it’s intuitive,” he adds, “I’m calling upon all the resources of all the years of my playing
at once: my academic understanding of the music, my historical understanding of the music,
and my technical understanding of the instrument that I’m playing. All these things are going
into one concentrated effort to produce something that is indicative of what I’m feeling at the
time I’m performing. 3

Obviously one could not draw upon all these resources in a conscious manner  the conscious
mind cannot hold that much information at one time. At the same time however there is
clearly truth in what Rhames says, all that he has studied and practised will contribute in
some way. But how can this process occur?
It seems that learning methods might be incomplete or even misleading and that it
might be possible to improve our understanding of the learning process.
The objective of this dissertation is to form useful models for the learning of jazz
improvisation based on research into the fields of psychology, neurology and linguistics.
1
2
3

Berliner, Paul F. 
Thinking in Jazz, The Infinite Art of Improvisation
.

p.3.
ibid. p.3
ibid. p.16
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Contemporary and traditional methods will be compared with these models and suggestions
made on possible ways of improving pedagogy.
There is an oft stated assumption that jazz is a language (see p.31 and practically any
book about jazz) and a large analytic canon based on this assumption. However this canon
focuses on music as an artefact and serves to explain what has been composed in linguistic
terms. The objective here is somewhat different in that the concern is not with what has been
composed or improvised but with how the process of improvisation occurs at the time of
performance. Clearly linguistic features abound in the process of improvisation but this does
not mean that the linguistic model is relevant to improvisational pedagogy. This dissertation
therefore sets out to assess these similarities and differences under the headings of neurology,
psychology, speech, speech acquisition, foreign language acquisition, musical analysis, jazz
performance practice, and then to make suggestions for pedagogy based on these findings.

Limitations of this dissertation
This dissertation deals with only a narrow part of the jazz repertoire which is characterised by
a tonal ‘language’ and which involves the improviser in ‘playing over changes’. This is
typified by bebop music in which the harmony shifts rapidly between keys and incorporates a
wide variety of chords in the process. The challenge this presents to the musician is how to
ensure that his improvisation will relate to this form of accompaniment.
The focus of this dissertation is upon pitch selection and harmony. No attempt is
made to deal with rhythmic aspects of improvisation. The approach to melody is therefore
incomplete. Rhythmic aspects of improvisation are not generally covered by jazz pedagogy.
This is an obvious failing which should be addressed but which would require at least as
much work as this dissertation.
Other areas such as modal jazz, free jazz, trad jazz, jazz rock, acid jazz, fusion or any
other jazz style are not dealt with here. These other styles generally require quite different
skills and styles of playing which are not the focus here. However it is almost certainly the
case that the findings presented will have some bearing on the learning of improvisation
within these other styles.
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It is of course not possible to present detailed information about the relevant
techniques appropriate to individual instruments. It must be said however that there are
common denominators to all instruments and these will be briefly described. What is of
greatest importance here are the ways in which one processes information relevant to one’s
instrument and the music one is trying to play.
Suggestions made are only intended as suggestions based on the evidence from the
research. No claim is made as to ultimate efficacy. Only proper testing could prove the
methods.
The author’s knowledge of the related fields of psychology, neurology and linguistics
is limited. No attempt is made to cover these topics comprehensively but select information
is used to point to possible ways forward for pedagogic study.
In order to propose better pedagogy it seems necessary to define the aims and
objectives of such a pedagogy. There is a problem here in that what is desirable in an
improvised performance is an entirely subjective matter. Discussion of this matter is not
undertaken here but in order to carry this work forward it is necessary to set particular
performance objectives. For this work these are:
1. That the improvised solo should relate in some way to the original composition
;
This is necessarily a broad definition. There are varying degrees to which this
relation may occur. At one end of the spectrum the improvisation would include features of
the original melody and rhythmic features: at the other it would involve only the following of
the harmony (and even this, due to the changing of the original harmony, may be difficult to
define).
It was the melody [of There’s a Small Hotel] – romantic, unsophisticated, youthfulthat
suggested the theme to Larry [Lorenz Hart] of an idealised country inn with its wishing well,
oneroom bridal suite and view of a nearby church steeple. 4

This quote clearly suggests that the original compositions are written with a particular
sentiment in mind. It could be suggested that the improvising performer should try to play
with the same aesthetic intention. This is very rarely done now because the ‘fake books’
generally used as the source of the jazz repertoire do not give the original form of the songs.
4

Rodgers, Richard. 
Musical Stages: An Autobiography. 
p. 175.
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This will be explained further in the section on jazz performance practice. Extensive
introductory material is very often discarded completely. For example in the original form of
Jerome Kern’s 
All the Thing You Are has sixteen bars of introductory material in the key of G
major before the modulation to Ab major for the chorus and bridge sections. All that is
performed as a jazz ‘standard’ is the chorus and bridge sections. This allows for a form over
which it is easier to take successive ‘choruses’ but has little to do with the original
compositional intentions. It seems therefore that discussion of the original compositional
intention has little bearing on contemporary performance. Therefore, for the purposes of this
dissertation, the concern is not with fidelity to the original composition but merely with
intuitively ‘making sense’ within the context of the composition however it may be
performed now.
2. That the performer should be able to respond to the composition and situation flexibly so
that a wide range of creative possibilities are available to him
;
➢ That the performer should be able to develop and perform in ‘his own’ style
.
By which it is meant that the performer should not be limited to performing within
parameters of performance set by tradition. The performer need not play only phrases
recognised as typifying a particular style. The pedagogy should allow the performer to
develop his own phrases and manner of performance.
Meaning in music is treated as being beyond the scope of this dissertation and is
replaced with the notion of intuitively ‘making sense’ within the narrow style of jazz dealt
with here. This is still to some degree a subjective matter but is far easier to deal with and to
explain than is the emotional content of music. The pedagogy relevant to musical expression
is not covered here, merely the task of selecting appropriate combinations of notes.
Therefore articulation, note placement relative to the musical beat and all other means of
adding expression to these note combinations is not covered.

It is arguable that the

expressive quality of the notes selected is more important than the notes themselves and that
this is an essential matter to any musical performance but this dissertation does not allow the
scope to cover this matter as well.
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For information regarding musical expression the author therefore recommends the
work of Clynes and Nettheim 5 which shows various ways in which the emotional impact of
music can be measured and explained in terms of the manipulation of micro structures in the
music.
Much is known about the workings of the mind and body and about musical
processes.

Little evidence of such knowledge appears in jazz literature. Instead jazz

literature tends to be entirely self referential. The discourse is largely on methods that have
been used by famous musicians to learn to improvise, on harmonic and scale theory. More
recently there have been a few publications which analyse jazz music. Most notable is that of
Allen Forte. These texts do not however explain the processes of improvisation in terms of
musical genesis  instead they engage in the analysis of performed solos as written artefacts.
The object of this dissertation is to address the processes involved in improvisation not the
analysis of resultant music (except for the setting of the performance objectives listed above).
This dissertation will therefore consider knowledge of neurology, psychology, speech,
speech acquisition, foreign language acquisition, musical analysis, jazz performance practice,
a comparison of speech and the improvisatory process. A critique of current jazz pedagogy
will be undertaken and suggestions for improvements made, based on the information
gathered.

5

See Chapter 4: The Living Quality of music: neurobiologic basis of communicating feeling. Clynes and
Nettheim  
Music, Mind and Brain
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RESEARCH
Neurology
In order to develop appropriate pedagogy it seems sensible firstly to address the matter of
how the brain works in relation to music. The following material addresses:
➢ the neurology of memory
➢ localisation of brain function;
➢ the neurological systems controlling the complex movements required of the
improviser;

Memory
Penfield6 found that faradic stimulation of the brain produced hallucination but he was not
stimulating the area associated with auditory perception when auditory hallucinations
occurred and therefore the conclusion is that storage is a diffuse process involving many
different parts of the brain simultaneously.
Penfield and Rasmussen (1952)

7

applied faradic stimulation to specific areas of

neurosurgical patients  the result was musical hallucination and even musical recollection
followed by temporary deafness.

Localisation of brain function
In analysing the similarity of speech and improvisation it might be useful to show any
connection between areas of the brain controlling these functions. Presumably if these
functions were controlled by the same brain regions then this might imply that pedagogy
should approach the acquisition of these functional skills similarly.
N. Wertheim 8 discusses this subject. Hughlings Jackson showed that as one proceeds
from lower to higher brain centres (meaning from regions associated with simple
subconscious processes, such as the autonomic system, to regions associated with conscious

6
7
8

Thompson, Richard F. 
Introduction to Physiological Psychology.
p. 570571
ibid. p. 570571
See Critchley & Henson Chapter 16: 
Music and the Brain  Studies in the Neurology of Music.
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functions, such as intellectual reasoning) there is an increase in differentiation, specialisation
and integration of functional localisation. It should be noted that what was sought was not so
much anatomical location as differentiation of functional location. This is helpful in this
study because the search is for functional applications of extra musical research rather than
anatomical information.
There is a problem in anatomical localisation in that almost all functions require the
simultaneous working of many areas of the brain. McCulloch and de Barenne9 found
“multiple association pathways” constituting corticosubcorticocortical associations which
are vertically arranged and smooth in functional transformation.
Henschen (1922) found many cases of aphasia (“a communication disorder due to
brain damage; characterised by complete or partial disturbance of language comprehension,
formulation or expression..”10 ) without amusia (defined as aphasia but applicable to musical
functioning only) and concluded that the cerebral substrata must be separate for music and
speech. However other studies have shown that wherever amusia occurs so does aphasia.
It appears that although not exactly a language, music depends upon a morphofunctional
substratum, the general pattern of which is perhaps analogous with that of speech. It is
possible to analyse disturbances of the musical faculty by tests similar to those used in the
study of aphasia. 11

The connection between music and autonomic function is well documented. Certain
music has subject specific effects such as increased heart rate, respiration and brain activity.
Research in this area supports the argument that music can have no objective semantic
content as the data varies from one piece of music to another and from one subject to another.
Hans M. Borchgrevink12 conducted experiments on six 1230 year olds with unilateral
epilepsy.

The subjects were tested prior to operation to cure severe chronic epilepsy.

Hemispheric intracarotid barbiturate anaesthesia (an injection of anaesthetic which shuts
down the functions of specific brain areas) was used to show the lateralization of speech and
language functions. At the same time tests were carried out in which the subject was asked :

9
10
11
12

Thompson, Richard F. 
Introduction to Physiological Psychology.
p. 206
Kasner & Tindall, 
Baillière’s Nurses’ Dictionary.
Wertheim in Critchley & Henson. M
usic and the Brain  Studies in the Neurology of Music. 
p. 290.
Clynes  Chapter VIII. 
Music, Mind, and Brain  The Neuropsychology of Music.
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1.

to count to a steady tempo,

8305768.

to sing a well known song with text,

8305848.

to hum the tune,

8305928.

to count to the melody repeating 1, 2, 3, 4, 5, 6, 7 as if this was

the text of the tune,
8306008.

to sound a note of the same pitch 
after it was sung by the

investigator,
8306088.

to sound a note 
while
it was sung by the investigator,

8306168.

to name shown objects,

8306248.

to recall memorised material (e.g. room number, date),

8306328.

to perform rapid finger movements upon demonstration,

8306408.

to perform rapid finger movements on verbal command.

The results of these experiments were as follows. Upon right hemisphere anaesthesia,
when counting numbers to the melody, 4 right handed patients lost control of pitch and
tonality, counting monotonously with preserved musical rhythm. During recovery the gross
characteristics of ‘melodic envelope’ were first regained then gradually the accuracy of pitch
returned. Consciousness and normal speech comprehension and production were preserved
throughout, including the local dialect (prosody, intonation, stress).
Upon left hemisphere anaesthesia the 4 right handers lost speech production and
comprehension as well as singing ability.
Shortly after recovery from aphasia some patients showed loss of memory and were
also later unable to identify familiar objects.

This seems to indicate some connection

between memory and the ability to speak, sing etc.
Borchgrevink therefore concluded that:
➢ The left hemisphere in right handers controls speech perception, production,
prosody, musical rhythm and singing.
16

➢ The right hemisphere controls pitch and tonality in singing (not in speech).
➢ Loss of control of musical pitch can occur without the loss of pitch accuracy in
speech. This indicates that the brain area used to process pitch is different depending on
whether or not a sound signal is referring to a symbol or concept.
➢ As musical rhythm and pitch/tonality are controlled by different cerebral
hemispheres musical performance requires considerable integration and cooperation of
the whole brain.
Also mentioned in this paper is that it is possible to activate one brain function by
using another which is closely related in terms of functionality but different in terms of brain
localisation. For example Melodic Information Therapy is a process by which someone with
aphasia can relearn to speak sentences if the sentence is learnt to a particular melody. This
indicates a subcortical pathway connection between the two hemispheres leading to better
speech performance. The problem is that as soon as the melody is altered then the capacity to
speak the words is lost.

Motor control
Also known as kinesthaesia, muscle memory, whilst being commonly observable, is as yet
not fully understood. The term describes the ability to perform complex tasks without the
need for conscious effort in performance of that task. Anyone who has learnt to play a piece
of music of any significant complexity and speed will be aware of this human ability.
Activities can be grouped into least automatic  highest level brain activity and most
automatic  lowest level brain activity.13 Thus when performing music the highest level of
the brain is concentrating on the overarching features of the music, the tone and expressive
qualities, while the lowest level activity is governing the movements of the hands. There will
also be an interaction of these areas because the higher brain level will be sending signals to
the lower level so that performance may be affected. The highest level activity takes place in
the brainstem and cerebellum  lowest level in the spinal cord. The motor area of the
cerebellum is important to the synthesis of new patterns of movement. This is called the
middle level of activity and modular location.
13

Phillips, C.G. Chapter 4 : Critchley and Henson. M
usic and the Brain, Studies in the Neurology of Music.
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The learning of complex movements can be modelled as follows.

Firstly the

performer must concentrate on the performance of particular notes. These movements are
controlled by high level brain activity. Once these movements become very familiar then
control of those movements is passed to a lower level of the brain  the corticospinal tract.
This area of the brain does not function on a conscious level and therefore the movements
become automatic.
Chunking (as described on p. 12) occurs so that the higher brain level sends just one
signal to the lower brain level to perform an automatic set of movements.
All areas of the cerebral cortex are connected to the basal ganglia of the forebrain and
to the cerebellum. The output of the basal ganglia and cerebellum is funnelled back mostly to
the motor area through the thalamus. In monkeys all these areas become active prior to a
movement taking place thus showing that the brain activity associated with movement is
actually very diffuse within the brain and spine.
The corticospinal tract is the nerve path from the motor cortex to the spinal cord.
Part of the function of the corticospinal tract is to give direct synaptic contact between
cortical nerve cells and motor nerve cells which work the muscles i.e. a connection between
motor nerve cells (lowest level) and the middle level of the brain. So the lowest level is
connected to the cerebral cortex, basal ganglia, cerebellum or thalamus. This can enhance
not only the ability to govern low level activity from higher levels but also allows the
suppression or enhancement of local reflex networks which also control the motor cells i.e. a
connection between reflexes and high level activity is provided by the corticospinal tract.
This chain of control is known as hierarchical command theory.
Feedback about the movement of muscles is provided by muscle spindles (receptor
organs). These tell the length of the muscle and the rate of change of length.
Movements may be categorised as:
➢ requiring constant feedback for their completion (closed loop) ;
➢ being partly ballistic in that correction occurs only intermittently or from one
repetition to another.
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➢ being ballistic in that the signal is sent to the muscles and feedback signals are
either suppressed or ignored
It seems that feedback occurs in some way during musical performance because if the
feedback says “this sounds wrong”, or “this feels wrong” then the subroutine will tend to
break down and the performance be faulty.
It takes a minimum of about 150 milliseconds for a person to react physically to a
sound. Lowest level and middle level reaction times (i.e. those not requiring high level
interaction) can be as little as 25 to 50 milliseconds.14 This is why we react physically to
touching a burning hot object before we realise that it is hot.

The Schema Concept
It is clear that many of the motor programs one learns are very flexible. For example the
signing of one’s name is an automatic set of movements in the fingers and hand. The same
program seems to function when one signs one’s name in large lettering on a blackboard but
now the movement is controlled by the muscles of the shoulder, upper arm, elbow etc. So
this program is very flexible. Any sport skill is similar. The production of a forehand stroke
in tennis is a program which can be infinitely varied (and at high speed) according to the
prevailing conditions. 15
The problem with the information available on this subject is that there is only a
theoretical understanding of this phenomenon and this is based on movements which are far
less subtle and complex than those involved in jazz improvisation. It is certainly true that the
performance of a well practised phrase can be altered (through the line of hierarchical
command) to change the expressive nature or speed  but it is less clear whether the changing
of particular notes within the phrase will be possible at high tempi. The experience of the
author is that this is not possible, patterns can be repeated over different digital formats
(scales etc.) but only after practice. This could be due to failings in personal performance
ability but the experience is validated by the recommendation that phrases should be learnt
‘in all keys’ in much of the jazz literature  this would not be necessary if the same program
14
15

ibid. p.56
For full information on the theories of such program control the reader is referred to Chapter 3: Holding,
Dennis H. 
Human Skills  Studies in Human Performance. 
p.52.

19

could be simply repeated over a different set of notes. Clearly testing is required if this
matter is to be settled.

Psychology
Psychology
n.

1.

The study of the mind (as deduced from behaviour) and how it works. 16

Obviously the mind plays a very important role in improvisation.

Musical pedagogy

therefore needs to take into account all relevant psychology. The memory is going to play a
very significant role in the learning of improvisation and is the main relevant area of research
in psychology.
This section therefore investigates research into the workings of the memory.

STM Capacity
Short term memory (STM) has a capacity of 7±2 memory units
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and is the store of all

conscious thoughts.
Chunking
Chunking is the recoding of information. The classic explanation of the process is the
recoding of binary digits 18:

Binary Digits (Bits)
2:1
3:1
4:1
5:1

16
17
18

Chunks

101000100111001110
10 10 00 10 01 11 00 11 10

Recoding

2

Chunks

101

000

100

111

001

110

Recoding

5

0

4

7

1

6

Chunks

1010

0010

0111

0011

Recoding

10

2

7

3

Chunks

10100

01001

11001

Recoding

20

9

25

2

0

2

1

3

0

3

2

10
110

The Oxford Paperback Dictionary
Hilgard, Enest R, Atkinson, Rita L, Atkinson, Richard C. I
ntroduction to psychology  7th edition. 
p.223
Miller, George A. 
The Psychology of Communication  Seven Essays
. p. 45
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Figure 1 - Recoding of binary digits

This shows that the larger the chunks of information one creates the fewer bits of data
one needs to recall and hold in STM. In this example on a 2:1 basis one has to remember 9
pieces of coded information. This is too many for the capacity of our memory (7 bits)
therefore 4:1 chunking and recoding allows for more reliable memorising.
The maximum number of pitches between which a person without perfect pitch can
discriminate and correctly name is 5 or 6.19 This figure represents the information processing
capacity of the auditory system. This number was arrived at by Pollack 20 who asked subjects
to identify pitches by number. Pitches were ranged between 100 and 8,000cps in equal
logarithmic steps. With only 2 or 3 pitches no mistakes were made. With 5 or more tones
confusions were frequent.
AA Smirnov (a Soviet psychologist) has shown that memory (when dealing with
meaningful information) involves analysis of it and the deconstruction of it into ‘meaningful
supports’ and that retention implies processing.21 Indeed as will be shown the process of
memorising always involves processing. This is because any information (unless through
internal thought) comes to us via the senses and must therefore be processed by the brain in
order to be perceived.

Long term memory
Long term memory (LTM) appears to be limitless in terms of storage capacity. Obviously
one cannot be conscious of all one’s knowledge at one time. If one is going to use LTM
consciously then it has to be mediated by the short term memory.
There are two types of long term memory as suggested by Tulving (1972): semantic
and episodic.22

19
20

21
22

ibid. p.24
I. Pollack, (1952) ‘The Information of Elementary Auditory Displays’, 
Journal of the Acoustical Society of
America, XXIV
, 74549
Leontiev, Alexei A. 
Psychology and the Language Learning Process. 
p.50
Klatzky, Roberta L. (1975). 
Human Memory  structures and processes. 
W H Freeman and Company.
p.132
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Semantic memory is that store of information about language: vocabulary, symbols,
meanings and rules for manipulation of these. This information is factual regardless of
context.
Episodic memory holds temporally coded information and events, autobiographical
information and information that is dependent upon context.
When asked to learn a list of known words the subject will already have those words
stored in semantic memory.

While learning the list the subject will store that word in

episodic memory because it has circumstantial significance: it is in this list.
Theories about the structure of LTM are largely based on associative networks. A full
explanation would go beyond the scope of this work.
Collins and Quillian (1969) developed this model of information storage:

Figure 2 - LTM structure

This is a simplification of their model. The mental dictionary shows the arbitrary
storage of vocabulary. The rest of the diagram shows the way in which connections occur in
storage which give meaning.

This shows that a client is a person who employs a

professional. The symbol * shows that this is a notion obtained from related words (by
connections via the arrows).
Another model of LTM is that of Anderson and Bower  the Human Associative
Memory. This is based on the idea of a fundamental ‘proposition’ which is said to be a more
abstract version of a sentence or of a visual image which is a small set of associations and
memory locations. The parts of a proposition give meaning to each other through their
relation. The parts combine through a tree structure to form an essential element which
represents the complete abstraction of the proposition. Here is an example of such a tree:

Figure 3 - Human Associative Memory Structures
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Here each node shows the abstraction from the lower level, the ‘A’ node being the
complete abstraction of the sentence “In the classroom the professor questioned Bill”.
Recall
Recall from memory is not a matter of simply extracting the information from storage but is
often a process of the reenactment of analytic and synthesising procedures in which thought
is involved. An example is the way in which people recall a story told to them. Bartlett
(1932) showed that when reading a passage people made consistent errors in their recall of
the passage.23 This was because the information was coded in a way which did not reflect the
culture of the original text but instead fitted that of the reader thus showing that the reader
formed an abstraction of the text which was then reconstructed upon recall, only into the
wrong cultural context.
The way in which we recall information from LTM is shown by this diagram:

Figure 4 - Model of hierarchical recall

Tests have shown that the further one has to travel through such a network in order to locate
the required information the longer it takes to recall that information.24 Evidence was also
found to support such a structural theory by Brown and McNeill (1966) by researching the
“tipofthetongue” phenomenon in which a person may not remember a particular word but
may remember closely related words which relate in the way shown by this diagram.25
An inherent feature of the data storage shown by Figure 4 is the ‘inheritance’ involved
in such a network; that is to say the way in which one category can inherit some of its
features from a superior category. So a fish has attributes of fins, can swim and has gills; but
because it is also an animal one can also say that it has skin, moves around, eats and breaths.
Therefore one need not state these features as they are inherent by virtue of the fact that ‘fish’
is a subcategory of ‘animal’. This is also important in theories of storage because one tends
to think first of one level of inheritance and then associate outwards from there. Obviously
23
24
25

ibid. p.170
ibid. p.150
ibid. p.131
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the process does not work in reverse  not all animals are fish. As one moves up through the
ranks of inheritance the concept becomes more abstract for example ‘estate car’ => ‘car’ =>
‘vehicle’.26

Speech
Language 
n. 1. words and their use. 2. A system of 
words used in one or more countries. 3. a
system of signs or symbols used for conveying information. 5. A particular style of working.
6. The vocabulary of a particular group of people, .... 27
Speech is the representation of the experiences of the mind. 28
Rationalist writers on language in the 17th century gave essentially a similar account:
speaking is expressing thoughts by signs invented for the purpose, and words of different
classes (the different parts of speech) came into being to correspond to the different aspects of
thinking. 29

Noam Chomsky has argued 30 that there is a fundamental language and ‘universal grammar’
which subcedes all other languages and that it is at this level and only at this level that
language forms meaning in the mind. As such all languages can be said to form the surface
texture of deeper meanings. This statement and the concomitant philosophical arguments
about thought, intelligence and the nature of the mind go well beyond the scope of this
dissertation. But what seems relevant is that in the study of language it is widely accepted
that the superficial linguistic constructs of grammar, parts of speech, intonation, vocabulary
and all other features of verbal, nonverbal and written communication in any particular
language must always be superficial. Any attempt to define the substructure of language
through linguistic means results in a ‘catch 22’ tautology.
To learn to speak a particular language one need only hang the correct vocabulary and
grammatical constructs from this universal grammar.
Vocabulary allows us to express the same underlying concept in many ways. For
example “It was a fat, dirty pig” : “It was a stout, filthy swine”. What we do is learn
vocabulary which we can use in different combinations later. This will involve grammatical
understanding. Also involved is the learning of the movement of the vocabulary too in that
26
27
28
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30
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we must learn to articulate the sounds. The result is that the same notion is expressed by
different vocabulary.

Speech therefore involves the arrangement of surface elements to

express an underlying concept.

Speech acquisition
There is a large number of texts written about the acquisition of speech by infants. Most of
these give the same account of the stages of development. Here the information is taken from
Philip S Dale.31
At all stages, children’s understanding of language exceeds their production of it.
The first year of development is the least understood stage. There are four stages of
early vocalisation:
1.

Crying.

8306488.

Other vocalisations and cooing: at the end of the first month the articulatory

organs begin to be used (lips, tongue etc.). By the end of the second month these sounds
are characterised by back vowels and use rounded lip shapes ( u, oo).
8306568.

Babbling: around the middle of the first year consonant sounds and

combinations of vowel and consonant sounds appear and later in this period intonation
patterns appear. The intonation patterns mimic those of adult speakers and may be used
to give different meaning to the same word. The sounds produced are common to babies
of many different nationalities.
8306648.

Patterned speech occurs around the end of the first year. Characterised by a

decrease in the variety of sounds produced so that the first words can be constructed
from the smaller set of phonemes. New sounds will also have to be learnt in order to
form some of the words of whichever language is being learnt. Middle vowels, labial
consonants and back consonants predominate. Babbling also continues but is easily
distinguished from the activity characterising this stage.

31

Dale, Philip S. 
Language development, structure and function.
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Around 50 words are acquired before they are put together in pairs. Of these: 51% are
nominals e.g. 
doggie, ball; 
14% are specific nominals e.g. 
mummy, pet names; 
14% are
action words e.g. 
give, byebye, up
; 9% are modifiers e.g. 
red, dirty, outside, mine
; 8% etc.
Though the meanings of sounds are not of concern in this dissertation it is worth
noting that the meanings of words are generally, in the early stages of linguistic development,
overextended so as to include many different meanings for the same word.
The most commonly learnt and used words are those on which the child can act i.e.
that are useful frequently and are not the preserve of the parent (e.g. mortgage).
Prior to use of pairs of words in logical sequences they are used in arbitrary
combinations  
car daddy, daddy car.
From all of the words available to the child through example only those that are of
regular use or excite the attention by virtue of the fact that they change are selected.
Measurements of early sentences are made in ‘morphemes’. A morpheme is a
meaningful element. For example ‘cats’ has 2 morphemes ‘cat’ and ‘s’  a noun plus that part
which makes the plural form.
When children make their very first sentences they often form completely novel ways
of expressing ideas ways in which no adult would. An example is the comment made by a
child ‘allgone outside’ upon the shutting of a door. Or having learnt that a pineapple is a
special sort of fruit, the element ‘pine’ comes to mean special and hence the expression ‘my
pine shoes’ or ‘pine dolly’.

Telegraphic speech
Here only the most meaningful elements of speech are included i.e. prepositions, auxiliary
verbs, articles etc. are omitted. For example when asked to say ‘I can see the truck’ a two
year old may respond ‘I see truck’.
The development of linguistic ability during this stage has nothing to do with
development of memory  as the child will recite nursery rhymes but will not form original
sentences longer than 2 words.
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Pivot grammars
This refers to children’s use of particular words as pivots in regular combinations with a
larger ‘open’ set of words. For example ‘bandage on, blanket on, fixed on’. The pivot word
will consistently be placed either in front of or consistently after the open set words.
The set of pivots is small and increases very slowly  pivot words very seldom occur
on their own whereas open class words can be used in combination with each other or in
isolation.

Scribble Talk
Children go through a phase at around 17 months of age during which conversation is
possible with the child with only occasional words being recognisable but intonation showing
that the child is certainly trying to express something in particular.

Semantic relationships
Often the rules of pivot class words are broken  the meaning will depend on context.
Stage II language acquisition involves the adding of varying morphemes such as 
ing,
‘s, s
. These have specific purpose and meaning.

Further grammatical learning
Initially the child will display that he understands that there are rules to grammatical
construction e.g. 
digged shows such an understanding in that 
ed 
is used to form a past tense.
In this case however the rule has an exception.
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Foreign Language Acquisition
Soviet language teaching underwent a period of intensification so that all citizens of the
USSR might be able to speak Russian.

Significant investment was made into the

development of pedagogic methodologies to this end under the guidance of the
Interdisciplinary Council on Intensive Teaching and with significant input and influence from
Professor G. K. Lozanov. During the course of this work many techniques were developed
for intensive learning (such as 
hypermnesia through the use of which it is possible for the
ordinary person to learn 1000 words of a foreign language in a day with subsequent tests
showing 97% recall 32 ). Information from the resulting work is set forth here as described by
Alexei A Leontiev

33

though many similar texts are available with varying degrees of utility

to this dissertation.
Leontiev points to the different forms of speech acts and communication acts. The
former is speech for the sake of speech i.e. directed speech, the student is asked to say
something specific and is therefore only concerned with how to say it. The latter is the act of
communicating an idea through the medium of speech i.e. the speaker has decided what to
talk about and how to say it. So first the teacher must teach speech activity and then later
must teach communication activity. The latter requires the automation of the former. Then
finally one concentrates on forming not only correct ways of saying something in particular
but also on the acquisition of the ability to say it in many ways so that the best form can be
used.
Leontiev recommends the setting of an absolute minimum of knowledge of
vocabulary, grammar and phonetics. This is a prerequisite of speech activity. This learning
is a conscious process. So firstly one teaches these basic elements, then one makes these
elements habitual, then one provides settings in which these speech habits will be called upon
as tools of communication. Lastly this process is enhanced through the gradual inclusion of
more complex forms of speech. There is considerable blurring of the boundaries of these
stages.

32
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When learning to speak a foreign language there is a transition in the mind consisting
of 3 stages:
1.

The idea that is to be expressed is formulated (often in visual terms or in terms of some
form of schema, see Chomsky34 );

8306728.

This idea is translated into the mother tongue;

8306808.

This passage is then translated into the foreign language.

The task of the teacher is to eliminate the second stage.
Soviet science identifies 4 levels of consciousness:
(a) actual consciousness, when the object of conscious grasp is the clear focus of our attention;
(b) conscious control, when we are not directly aware of the object of conscious grasp but may
gain such awareness at any moment;
(c) unconscious control, when the object of conscious grasp is related to a standard preserved in
the memory, without any conscious interference;
(d) complete unconsciousness. 35

Different aspects of the activity of speech will be occurring at different levels of
consciousness. For example intonation will be a subconscious process as will the physical
movements required to make the necessary sounds, while articulation of the idea will be
conscious.
This structure can be observed in the classic form of televised language programmes.
Firstly the material is presented as a set of phrases relating to a particular setting. Then the
material is presented within the setting in the form of examples of people using the spoken
material  at a slow intelligible pace. Then one rehearses the phrases with the narrator. Then
finally there is a full speed presentation of the material.
Arbitrary memorising is difficult to do and does not set a context for the information.
Therefore systematic contextual schemes are very important. The same schematic structure
is advisable in skills learning, which is of course an essential part of the learning of jazz

34
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improvisation. Once a skill can be performed it should be practised in many different settings
so as to enforce flexibility of skilled reaction.

36

Repetition of new vocabulary should occur on average 1012 times. (Evidence of this
comes from YA Markov, IM Berman, VV Vakhmistrov, ML Weisburd, VA Kondrateva and
others.) 37

This may produce boring practice, but not if vocabulary is introduced in clusters

within a context.
In all cases the aims and objectives of the work need to be clearly understood.

36
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Musical Process
Comprehension of language and music is a dynamic process. For example the sentence “No
not zeal, seal” 38 requires that the listener holds the sounds of zeal and seal in his memory (the
auditory register) so that a comparison can occur.

Without the relation of the two

components, which are separated in time, no meaning could be perceived, whether abstract or
otherwise.

If a speaker stops speaking at a conjunction the listener will be surprised as he

will be expecting some other words to follow.
The way in which one understands music is similar. If in the tonal idiom a clear
cadence pattern is established but then not realised the same sense of surprise will be evoked
in the listener. This has been the approach of much music analysis  to find equivalent parts
of speech in music.
As has been shown there are substrata to both language and music and it is at this
level that the dynamic processes become most apparent. If one deals with surface structures
then what is developed is merely an analysis of fairly arbitrarily arranged components. (In
that one may express the same idea in many different ways.)
In the process of listening to a long sentence, a sentence with subordinate clauses and phrases,
we unconsciously grasp the gist of what the whole sentence expresses  we grasp the essential
outline. This outline appears elaborated and extended by means of the subordinate clauses,
the prolongations. Thus the whole sentence appears as the prolongation of a single,
structurally organised idea. 39

The ideas Schenker uses are concerned with finding the dynamic meaning of the
music:
Chord grammar is the backbone of our presentday harmonic analysis, which is primarily
concerned with recognition of the grammatical status of each chord in a musical work. It
breaks up a phrase into a group of isolated chord entities. The study of chord significance, on
the other hand, reveals the meaning of a chord and the specific role it plays in a phrase or
section of a work, or in the work in its entirety. Chord significance, since it discloses the
function of a chord, goes far beyond grammatical description by pointing out the special,
architectonic purpose of a chord within a phrase. As a first result of this distinction, Schenker
found that the roles which chords play in a musical phrase or section are very diverse; even
two grammatically identical chords appearing in the same phrase can fulfil totally different
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functions. Thus it follows that labelling chords according to their grammatical status never
explains their functions or how they combine to create a unified whole. 40
Obviously a bare description of grammatical facts fails to take into account the problems of
musical direction. 41

What emerges from such analysis is a representation of the substrata of music which
show the tonal regions of a tune and the tensions within these regions.
Schenker was trying to show the whole structure  to reduce a piece to its essential
dynamic elements. Often this leads to the reduction of a whole symphony to just a few
chords which will show the entire drama of the piece in its most abstract form.

40
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Jazz performance practice
All musical genres have their relevant performance practices. The way in which a musician
interprets a score and puts meaning into the notation will depend on the conventions relevant
to the style of the piece.
With jazz these conventions of interpretation are extreme in that they are improvised.
For the improvising soloist in the genre here dealt with the score (if used) serves only as a
basic structure around which he will work. The same is true of the accompanying musicians.
While there is a structure laid down for a particular tune and specified chords with which a
band will work there is a great deal of freedom of interpretation of that structure. This
interpretation takes the form of rhythmic variation (which gives much of jazz its primary
appeal) and chord embellishment and substitution. Such embellishments and substitutions
occur mainly during solo sections. During the performance of the head the original structure
is more or less adhered to in order to avoid unwanted dissonance in relation to the melody.

Chord substitution
The principles of substitution fall into these categories:
1. Interchangeable chords
.
As shown in Figure 5 chords that fall within a particular functionality are interchangeable
when one is improvising an accompaniment. So for example where a II chord is shown
on the score playing a IV chord will not disrupt the functional movement of the chord
progression. Where a I chord is indicated it is permissible to play a VI chord substitution
 or even to play a series of chords based upon the idea of simply staying within that same
functional area.
2. Tritone substitution
.
The classic tritone substitution occurs on the dominant chord for example where the
progression of V  I occurs. Another dominant chord built upon a root note a tritone away
from the original root of the dominant chord can be played either instead of or as well as
the original dominant chord. This will give a movement of bII7  I or V  bII  I. This
principle need not be restricted to the use of the dominant chord however. For example
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where a normal III  VI  II  V  I progression is indicated one could play III  bIII7  II 
bII7  I giving a characteristic chromatically descending bass line.
3. Chromatic alteration
.
A normal major key diatonic progression IIIm  VIm  IIm  V7  I progression can be
played as III7  VI7  II7  V7  I. Here each of the chords has been chromatically altered
so that a constant stream of dominant chords occurs. This has the effect only of adding
chromaticism to the original tonality  it does not give other tonalities because tonality is
perceived over longer time scales.42
4. Chromatic ‘passing’ chords / approach chords
.
Where a normal diatonic chord progression is encountered other chords may be placed
between the original chords to give passing chords built upon nondiatonic notes. For
example I  II can be expanded to I  bIIo  II. Here the bIIo chord acts as a passing
chord which approaches the II chord. Such chords can also be used not to connect
between two chords but simply to approach one chord. For example if the II chord were
in some way isolated one could simply play the bIIo to approach that chord. This applies
to any chord in a progression and just gives the effect of ‘leaning into’ the written chord.
Dominant, diminished, altered dominant, flattened diatonic (diatonic chords lowered in
their entirety by a semitone), sharpened diatonic chords can all be used in this way.
5. Harmonic expansion (prolongation)
.
Where a chord is held for a number of bars greater harmonic interest can be generated by
using ‘nonfunctional’ oscillations of chords. For example where a I chord is shown for
several bars one might play I  II  III  II  I or I  IV  I. Passing chords can also be
inserted to give chromatic interest.
In general, the notion of harmonic progression is simple  perhaps deceptively so. It consists
of a succession of harmonies either leading to or departing from a central harmony that meets
the structural conditions of a tonic, a succession that moves through related diatonic triads to
arrive at a cadential dominant harmony that defines the final tonic. 43
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The following diagram, which is an adaptation of diagrams presented during Bill
Kinghorn’s lectures, shows the functional pattern of harmonic movement that occurs in the
music being dealt with in this dissertation.

Figure 5 - Functional Diatonic Chord Progressions

This chart is designed to show the way in which chords function in relation to each other and
in relation to the key. The large dotted ovals show ‘centres of gravity’ within the chord
progression. The general direction of ‘fall’ is to the right. So chords in the left oval tend to
fall into the middle one and then these tend to fall into the oval on the right. Within each oval
the accompanist can play any of the chords shown. For example there are 6 possible choices
in the middle oval of the minor key progression all of which have the same function in terms
of gravitational pull or push. The notes the improviser chooses will therefore relate in some
way to these centres of gravity.
However, and this is most important, a II, III or IV exercises its harmonic function only if it
appears in connection with I and V, elaborating the fundamental harmonic progression. 44

Otherwise it is just a chord of prolongation. II, III, and IV are only structurally harmonic if
they occur between I and V and in that order. It seems therefore safe to assume that pretty
much anything can be played by the improviser until the occurrence of the structural
cadences. The principles of chord substitution outlined above would indicate that this is
indeed the case.
What happens in the minor key is complex. The chart shows all the chords that can
be derived from the natural minor, harmonic minor and melodic minor scales. All of these
can theoretically be used and much of the interaction of these chords is very similar to those
of the major key. In the natural minor the V chord is a minor chord but as this does not
satisfy the idea that structure should be based on the harmonic series  there is no minor chord
in the harmonic series  a 
mixture
is made of the major third but minor seventh.
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What emerges from this information is the idea that there are two essential ways in
which harmony functions: in terms of cadence or in terms of prolongation.
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How improvised is improvisation?
Miles Davis is shown to have frequently used the same contours to his melodies. Especially
prominent is his liking for ending a phrase on an alternation between G and Ab.45 Robert
Brown also points to several other important phrases which typify the playing of certain
artists and questions how much of jazz improvisation is actually improvised. Most of his
examples are traceable to ‘melodic patterns’ or sequences which are regularly practised by
many musicians with the aim of developing instrumental technique and are therefore bound
to occur during solos.
Many jazz listeners will complain if they think that the so called improvised solos are
preplanned as this process is often deemed to be a poor relation of improvisation. A very
different attitude is taken in the world of flamenco music. The guitarist for example is:
… free to play what he likes, but this does not mean, as is sometimes supposed, that he invents
the music as he goes along. He makes it up by a process of choice rather than by instant
innovation, by choosing falsetas, rasgueos and other linking passages from his preexisting
repertoire of well practised items. …… The experienced performer will know many different
versions and variants of the falsetas and rasgueos he plays. He can piece these bits together in
different ways to suit the aire of the toque and according to the mood and context of the
moment. As a result, he may seldom repeat the performance of any toque in quite the same
way. …… To play just a random miscellany of falsetas and rasgueos in a toque is not enough
to make a worthwhile solo. They should lead on from one another to make an emotionally
meaningful sequence, so that there is some overall sense of form and development in the
performance. 46
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Music and speech comparison
In accord with this work’s view of jazz as a language and its emphasis on traditional learning
methods, the presentation of material emphasises the aural absorption of jazz before the study
of music theory, a relationship that, within the contemporary pedagogy of jazz, is sometimes
reversed. 47

This view of music as a language is often assumed by writers about jazz. This section will
examine the evidence contained in the above research and from the work of Ray Jackendoff
and Fred Lerdahl to clarify the similarities with the intention of showing which elements of
the similarities are pedagogically useful or otherwise.
Jackendoff and Lerdahl attempt to look at what a listener hears in the music
intuitively i.e. without tuition.
Linguistic theory is an attempt to describe the linguistic intuitions of a native speaker of a
human language. GENERATIVE linguistics seeks this description in terms of a formal
grammar which models the speaker’s knowledge of his language. 48

No attempt is made to form theories which could act as algorithms which could be
used to compose music. Instead an attempt is made to explain what happens in existing
musical examples  to see what constitutes a musical sentence and the processes by which we
derive semantic content.
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Figure 6 -

Intuitive reductive perception of Beethoven's "Pastoral" Symphony

This extract shows that we naturally hear some musical structures as elaborations of others.
Here the Finale of Beethoven’s “Pastoral” Symphony shows this relationship and shows that
we hear different strata and substrata in music.
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This principle has a close parallel in linguistics.
THE REDUCTION HYPOTHESIS: The pitchevents of a piece are heard in a hierarchy of
relative importance; structurally less important (relatively ornamental) events are heard not
simply as random insertions, but in relationship to surrounding events of greater importance.
49

Figure 7 - Graphical notation for reduction analysis

In Figure 7a) ‘x’ is less structurally important than ‘y’  ‘x’ is heard only as an ornament of
‘y’  ‘y’ can be termed the ‘head’ of the passage. In Figure 7b) the case is reversed and in
Figure 7c) ‘x’ and ‘y’ are ornaments of ‘w’ and ‘z’ and ‘w’ is an ornament of ‘z’  ‘z’ is
therefore the only note carried through to the reduction. This notation is an attempt to show
how we intuitively hear the structure of music. Appendix 1 shows the reduction analysis of
Mozart's Sonata K. 331 given by Jackendoff and Lerdahl.50 Other models exist in the form of
Schenkerian analysis, implication realisation analysis etc.
The most important feature of this notation for the present investigation is its
similarity with tree structure prosodic analysis developed by Liberman and Prince (1977)51 to
analyse speech. These two analytic techniques were developed completely independently of
each other but are almost identical:

Figure 8 - Tree structure prosodic analysis

Obviously one can apply time span analysis like this:

Figure 9 - Linguistic time span analysis

The connection is very clear and can help to show the way in which we intuitively focus on
certain parts of speech and music.
49
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How do we choose the head of a time span as in Figure 7? If one can make this
decision intuitively then one need not have any guidelines. If on the other hand one is not an
experienced musician then such guidelines may be very helpful. This seems to be one of the
major problems with Schenkerian analytic technique  there are no guidelines as to how to
make such decisions  only examples are given. This assumes that one can learn from
examples how to intuit. This is not necessarily the case and the guidelines presented by
Jackendoff and Lerdahl are useful in this respect:
1.

Of the possible choices for head of a timespan T, prefer a choice that is in relatively
strong metrical position.

8306888.

Of the possible choices for head of a timespan T, prefer a choice that is

relatively harmonically consonant.
8306968.

Of the possible choices for head of a timespan T, prefer the one that makes

†
the 
best melodic and harmonic connections
with adjacent timespans.


8307048.

In choosing the head of a timespan T, STRONGLY prefer a 
cadential event ‡

that articulates the end of a group.
†

best melodic and harmonic connection refers to voice leading so that if a smoother
connection is made between one of the choices with heads from surrounding
timespans (e.g. a stepwise connection) than the other choice then the smoother
connection is preferred.

‡

a cadential event is one in which a cadence is formed in the music. While such an
event is difficult to determine, in purely melodic terms in isolation, in jazz we are
usually dealing with very clear cadences, either into new keys, or at endings of 4
or 8 bar sections. What this means is that if there is a cadential V chord (or a
chord with very similar function) then the notes of this chord should be given head
preference.

In cases where the application of the preference rules is equivocal it is often possible to check
the resulting analysis by asking one’s intuition about the correctness of the analysis i.e. does
the analysis show what one intuitively feels to be right about the piece.
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These preference rules have exact equivalents in the grammar of prosodic structure
which have nothing to do with syntactic structure.
So here is a table presenting the similarities and differences between music and
language. It will be noted that this does not include earlier works by music analysts who
developed much of their analytic methodology from linguistic techniques.
Previous attempts to apply linguistic methodology to music have proven relatively
uninteresting because they attempt a more or less literal translation of linguistic theory into
musical terms, for instance looking for musical parts of speech, or deep structures, or
transformations, or semantics. 52

Such work is deemed uninteresting because linguistics is generally concerned with the
meanings of such structures and their orientations while music is, as has been explained,
purely abstract.
Language

Music

Alphabet

Notes

Word

Motif

Syntax

Syntax

Prosody

Timespan

Feet

Meter

Surface structure

Surface structure

Deep structure

Deep structure

Phonetics, intonation, pitch, volume, rate

Articulation, dynamics, intonation, tone,
pitch, volume, rate

Acquisition of phonemes

Acquisition of basic technique

Acquisition of words

Acquisition of short phrases

Groups of words ‘making sense’ is context
sensitive

Groups of phrases ‘making sense’ is context
sensitive
Figure 10 - Language - music correlates

On the basis of the above evidence it seems reasonable to assert that music and speech
share a great number of features. The one way in which they differ greatly is in the degree of
subjectivity of each. While language can certainly be said to be ambiguous (indeed there is
no meaning other than by self reference  if one looks up a word in a dictionary one is merely
52
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given other words and this process does not end) and abstract it is certainly not as ambiguous
and abstract as music.
In all other respects the arts of speaking and improvising appear overwhelmingly
similar in terms of neurological structure, acquisition, substructure and dynamic process.
It seems reasonable therefore to assert that a great deal could be learnt from linguistic
pedagogy. On the basis of this assumption therefore this dissertation will continue to form
parallels between the two forms of pedagogy and indeed to model further suggestions for
improvisational pedagogy upon linguistic pedagogy.
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There is a problem with this theory is that there is no clear definition of the size and nature of
such motor programmes. It seems sensible to suggest that a programme which is perceived in
an abstract way could not be flexible  this would require change of perception to a conscious
level. Further research is required.
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CONCLUSIONS FROM THIS RESEARCH
Neurology
Memory appears to be a diffuse brain system.

Retention and recall therefore could be

improved by operation of the complete brain system.
It is not yet possible to show anatomical localisation of many brain functions.
However functional differentiation is possible  i.e. even if the exact area cannot be indicated
it can be shown that different areas perform different functions.
There is contradictory evidence regarding the functional localisation of music and
speech in the brain. However the general concurrence of amusia and aphasia indicates
definite connections between the functions.
While evidence of musical affect of autonomic function is abundant the effects vary
from subject to subject. Therefore music cannot be said to have specific meaning or affect
and must therefore be treated as being abstract.
Borchgrevink’s experiments show clear neural separation of the functions of speech
and music. The various functions associated with music  pitch, rhythm etc. lie in the same
regions as different functions of speech. The overall functioning for musical activity is
therefore highly diffuse and intertwined with speech functions. This explains how the
triggering of one set of functions by another can occur  for example the use of speech
rhythms can be used to ‘unlock’ musical rhythms.
Control of movements required for improvisation is hierarchical in structure. Fast,
accurate movements are controlled by low level brain centres. These are taught by and
governed by higher level brain centres.
The lower brain level can be modelled as storing chunks of movement information
which can be triggered from the higher level brain areas. There will be varying amounts of
government based on feedback from the sensors of the movements and from the auditory
system. Movements may therefore be completely or only partially ballistic in nature.
Control of movement functions are diffusely organised in the brain.
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Conscious movements take a minimum of 150 milliseconds to occur. Unconscious,
low brain level movements require as little as 25  50 milliseconds to occur. There is
therefore a maximum rate of conscious note production of 6.6 notes per second and of
unconscious production of up to 40 notes per second.
Charlie Parker’s solo on Kim (a transcription and pivot grammar analysis of which is
given as Appendix 2) reaches a rate of 21.3 notes per second. Most of the solo is performed
at 10.6 notes per second. He cannot have been consciously controlling these movements.

The Schema Concept
It is not possible to show the degree and exact nature of the flexibility of prepared phrase
programs. The expressive quality, speed etc. of a phrase can obviously be changed, but the
degree to which the actual structure of a phrase may be changed at full tilt is as yet
unanswered.

The question is still open and the answer would be very significant in

answering the question of how much of improvisation is improvised and what this question
really means.

Psychology
The capacity of conscious thought is 7±2 memory units.
Normal people can only correctly identify pitches from a set of pitches with a
maximum number of 6 notes.
Chunking allows the conscious manipulation of groups of information through
encoding. Recall of encoded data requires the interpretation of that code such that recall
involves the resynthesis of the original data.
There are two types of LTM  semantic and episodic both of which are mediated by
STM. When learning information relevant to a particular tune both types of LTM will be
used  the semantic memory will hold information about scales and various movement
patterns. The episodic memory will hold information about the use of these elements in the
context of the tune.
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LTM is structured by association as is the process of recall. It seems likely therefore
that any coincidental features of one musical passage will trigger memories of another.

Instrument specific encoding
It is important to realise that the process of encoding is very complex when dealing with
information about an instrumental practice. For example one might learn a scale, phrase,
arpeggio etc. by reading music or thinking of the key signature of its context or whatever.
This is not how this information is recalled during performance because this would be too
slow a process.

Instead such shapes and patterns are recalled as groups of movements

triggered in chunks by higher level thought.
This encoding will work differently for each instrument and may work differently
according to the learning modality of an individual instrumentalist.

Speech
Speech can be said to express deeper meaning through the surface arrangement of vocabulary
and grammatical constructions. This is very similar to musical processes.

Speech acquisition
As there is such similarity between improvisation and speech it seems clear that there may be
similarities in the way we learn these skills.
Phrases should be kept initially very short.
As children will find completely novel ways of expressing their ideas it may be the
best method to allow the student improviser to invent his own expressions rather than to
provide examples. In this manner the student will learn how to improve on his inventions
and will form original ideas.
Telegraphic speech can be said to be the vocalising of only the essential parts of
speech in order to covey the deeper meaning. Similarly one might learn to play only the
essential parts of a tune initially. This will involve the use of analytic techniques to derive
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these elements. These basic elements could then be given gradually more complex surface
structures.
Short sentences show only an inability to form longer sentences, not memory
capacity. Similarly the musician may be able to perform long passages of music but not be
able to improvise anything but very short phrases or pairs of notes.

Musical Pivot Grammars
Pivot Grammars can be compared to the formation of a set of pivot phrases which can
lead into other ideas or complete other ideas in improvisation. For example Parker’s use of
the 7, 1, 3, 5 start to many of his phrases  which is used every 8 bars or so. Parker would
play certain melodic fragments repeatedly to form the start of a musical phrase, though they
would also occur in the middle of phrases too. He would select certain formulae for
particular tunes or keys.57 Here are some example phrases:

Figure 11 - Parker pivot grammar phrases

A transcription of ‘Kim’ is given as Appendix 2 with these phrases marked.
Scribble talk could be accepted as a stage of development with improvisation. This
equates to the idea of ‘brainstorming’ (“a spontaneous discussion in search of new ideas”58)
and could be very productive in forming fresh musical phrases and outlines.
Just as stage II language acquisition involves the addition of varying morphemes so a
stage in improvisation could involve the addition to basic phrases.
Further grammatical learning in language involves showing that there is an
understanding of grammatical constructs. This leads to mistakes as there are exceptions to
the rules. This equates to learning to correct and adapt musical ideas arrived at through
intuitive suppositions.

57
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Owens, Thomas. 
Bebop: The music and its players. 
p.30
The Oxford Paperback Dictionary
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Foreign Language Acquisition
Just as there are speech acts and communication acts there are practice exercises and actual
improvisations. The former has the objective of learning to perform specific musical tasks,
the latter is using information learnt during this practise to play music. The latter requires the
automation of the former. Then one can concentrate on learning not only what to play but
how to play it  and thus one transcends the technical and theoretical preoccupations to deal
only with musicality.
Leontiev recommends the formation of a base set of knowledge  vocabulary,
grammar and phonetics as a prerequisite of speech activity. So one might learn musical
scales and some basic phrases. This will involve studying these elements consciously and
making them automatic for the student. As this process is undergone other more complex
forms and ideas may be included so that associations are formed between the context of study
and the final products.
The three stages of foreign speech (idea formulation, translation into the mother
tongue, translation into the foreign language) equate to formulation of a musical idea and
performance on the instrument.
The levels of consciousness concerned with speech also apply to musical
performance.
The five stages to automatization of speech can be remodelled for improvisation:
1.

Orientation:
i)

forming a model of improvisation;

ii) by listening to performances to observe this model at work;
iii) learning to analyse tasks ready to carry them out in practice.
2.

Forming models of the discrete elements of the act of improvisation;

3.

Practising these discrete elements;

4.

Internalisation of these elements until unconscious control occurs;
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5.

Combination of these elements to form the complete art of improvisation.
This raises the questions:
➢ How does one describe jazz improvisation in orientation terms i.e. how do we
model the process?
➢ What is the taxonomy of the discrete elements?
➢ How should one practice these elements?
Systematic contextual schemes are very important. Whatever material is to be learnt

the context must be clearly defined.
New material should be repeated at least 12 times. This should be done within
various contexts so that a variety of associative connections is established. This will result in
more efficient storage, recall and may also allow for greater creativity by virtue of the fact
that the associations may lead in various directions of creative possibility.
While on the subject of memorising a link should be made to the sections on memory
structure and neurology. As the STM can store only 7±2 bits of information at a time it
makes sense to work on phrases of no more than that number of notes  and for the sake of
effective practice probably less. However this may mean working on this number of chunks
as well, so providing a much longer series of notes. For this to occur however these chunks
will have to have been previously encoded and stored.
If the passage is to be performed at high speed then it makes sense to automatise that
passage i.e. to teach it to the lower level of the brain. To ensure that this happens one needs
to practice the phrase until it can be performed at more than 6.6 notes per second  any slower
would not ensure the completion of automatization. Once this tempo is achieved then
theoretically one should be able to perform that pattern at much higher speeds  one just
needs to send a governing signal from the higher level to the lower level of the brain to play
that chunk faster.
59
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, John A. 
Generative processes in music: the psychology of performance, improvisation and composition.
p.138
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Musical process
Music has been demonstrated to be a dynamic process. While listening to music we hear
intuitively those elements of the music which give it its underlying structure. It is this
structure which will give the context for learning phrases because as has been said the
memory works much better when new information is presented within a meaningful structure
(even though this meaning in music is intrinsically abstract).
As the same chord can have different meanings within the same passage it is not
sufficient to use this surface grammatical construct to determine one’s improvisatory activity.
It is therefore the underlying structure which should determine the activity of the
improviser. Therefore a suitable analytic technique is required.
There are two ways in which harmony functions: in terms of cadence or in terms of
prolongation. There is a great deal more subtlety involved than this statement indicates but it
is essentially true. Further definition is beyond the scope of this work but should be carried
out at some point. Such definition is apparent in analytic texts but not in a form which
clearly categorises phrases in such a way as to make it useful to the improviser.

Jazz Performance Practice
It is not possible to predict what the musicians are going to play as accompaniment to a
soloist  if it is then the band is not really improvising. To qualify this further it must be
stated that what cannot be predicted is the chords, but the underlying structure of the tune (the
harmonic progression in functional terms, the points of cadence, the keys, the overall form)
will be entirely predictable.
This information also supports the principle that the improviser will need to
understand this underlying structure rather than the surface elements.
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This leads to the earlier question of what the discrete elements are which must be
mastered by the improviser.

How improvised is improvisation?
It is clear that much of what is improvised is preprepared. Again this statement needs
qualification. One cannot think consciously of individual elements at a speed of more than
6.6 notes per second, but one can certainly place such chunked phrases in novel
arrangements. This is the same as saying that a novel sentence is composed of prelearnt
vocabulary.
Any series of notes played at a speed of more than 6.6 notes per second must have
been practised beforehand. Any passage of notes played at a slower speed can be invented
spontaneously. The way in which these two processes occur may therefore be different. It is
certainly possible to play random series of notes at less than 6.6 notes per second. What is
more difficult to achieve is musically sensible phrases at any speed. There will therefore
need to be pedagogy which approaches this problem.
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CRITIQUE OF CURRENT PEDAGOGY
The most common approach to the teaching of improvisation is to show which scales will
work with which chords in a tonal setting. This condition is said to be met if the scale
contains the same notes as the chord and vice versa. The principle given is that there are
categories of scales grouped according to certain chord forms. One need only look at the
chord, recall which scale is applicable to that chord and then play melodies using that
information.
The information is usually grouped under chord type headings. Aebersold’s scale
syllabus 61 shows a huge number of chords and scales in a list under the headings of :
➢ major,
➢ dominant,
➢ minor,
➢ half diminished,
➢ diminished,
➢ and dominant sus4.
Under each of these headings various scales are listed from which one may choose. There is
a total of 30 scales, each is named, described in terms of half and whole tone construction,
shown in the ‘key’ of C (by which it is meant only that the scale starts on the note C in each
case), and the chord construction is given. There are also advisory notes such as the advice to
not emphasise the 4th in a normal major scale.
The table and some text is given as Appendix 1. The amount of information
contained in this scale syllabus will of course take a long time to memorise  particularly in
this form. The text below states:
The player should be aware that each chord symbol represents a series of tones
called a scale. 62

This information is erroneous as the syllabus shows that a chord indicates a number of
possible scales. For example a Cm7 chord could take the scales of C dorian, C Aeolian, C

61
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Aebersold, Jamey. 
A new approach to Jazz improvisation. 
p.3637
ibid. p.36
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Phrygian, Bb melodic minor, G harmonic minor, not to mention all the scales of the orient
and those one could form specifically to suit this chord (using methods such as those used by
Messiaen to produce his ‘modes of limited transposition’63) which are not shown in this
syllabus. As no information regarding context is given, this syllabus cannot be used reliably
to make scale choices. A note is added to this in another presentation of the syllabus urging
the student to:
… write them in all twelve keys and practice them in all twelve keys. 64

Worse still is the fact that this system cannot explain the extensive use of chromatic
notes in ways which are obviously not structured according to the basis of scales. Such
nonscale organisation will be shown in the section “Means of Ornamentation” on page .
Almost all other texts show a similar pattern to the work often with examples of
phrases based on the scales dealt with in turn. This will provide the student with useful
material to play in his solos.
Ted Greene’s approach is somewhat different in that each chord type is dealt with in
turn but instead of scales a huge variety of arpeggio patterns is presented  filling two
volumes and probably taking several years to study and memorise.
One of the more popular books used by jazz musicians is “Patterns for Jazz” 65 . This
text puts forward a range of patterns which may be used by the improviser. As in most other
texts the fundamental principle underlying the theory of improvisation is the notion of the
chord/scale relationship.
In the first portion of the book we have stressed rudimentary exercises, rather than practical
patterns, feeling that the student should first absorb the foundations for patterns, such as
scales, modes, simple chords, and four basic kinds of chord movement ..... Usable patterns
begin to occur after the initial exercises ..... 66

It is sensible to learn to play scales and arpeggios so that they may later act as a form of grid
for the location of notes during performance of musical phrases, but surely it is possible to
learn these scales and arpeggios whilst learning useful material.

There are many other

failings in the text which can be largely accounted for by a lack of knowledge of some of the
63
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Méssaien, Olivier. 
Technique de mon langage musicale.
Aebersold, Jamey. 
13 Favourite Standards. 
p. iv
Coker, Jerry, Casale, J, Campbell, G, Greene, J. 
Patterns for Jazz.
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information given above. For example it is stated that the improviser will ‘prehear’ what he
is about to play. It is also suggested that the improviser will be thinking about the scale
options available to him at that point and will be recalling these scales and then some musical
applications of those phrases from LTM. This clearly takes the amount of conscious thought
well above the 7±2 bits of information limit. Encoding, chunking, association and intuitive
analysis of the context must be taking place in order to form sensible music but no thought
seems to be given to these processes. Many of the examples given have a maximum
performance speed recommendation which does not guarantee the automatization of these
shapes. There is a great number of other oversights, shortcomings and misleadings in the text
for which there is not scope for coverage here.
Given the associative structure of LTM and its division into semantic and episodic
forms another shortcoming of this method becomes apparent. This system only addresses
episodic LTM  one learns only a relationship between chord and scale  context is not given.
The separation of dominant and dominant sus4 chords into different categories means that
there is no associative link established between phrases learnt in each category where in fact
such phrases are likely to function very similarly. Many other examples of the same failure
could be shown.
The lack of interrelation of the categories and scales means that no inheritance
principles can be used. For example the super locrian mode need not be learnt as a separate
scale if it is seen as mode 7 of the ascending melodic minor.
Some texts do point to other approaches to improvisation however.
After I had been playing the melodies straight for a while, I started making little
embellishments around them. Gradually, my embellishments became more extensive, and
eventually I learned how to improvise. 67

Scott D. Reeves suggests not only the usual learning of the melody, the chord
progression and the form of the tune but also 
“a melodic approach”:
A melodic approach (suggested to this author by saxophonist Lee Konitz): Play the melody
over and over, embellishing it slightly each time. Eventually, it will no longer sound like the
melody but an improvisation devoid of obvious patterns or clichés. 68
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68

Quotation of Warren Kime by Berliner, Paul F. 
Thinking in Jazz, The Infinite Art of Improvisation
.

p. 71
Reeves, Scott D. 
Creative Jazz Improvisation. 
p. 7
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This method of improvising is suggested by several renowned performers, (Chet
Baker, Stan Getz) chiefly those associated with the ‘Cool School’ and the teaching of Lennie
Tristano, but the method is never expounded in any detail in terms of the form or method of
such melodic elaboration in any available texts.
Other than these two approaches, one of which is nowhere clearly explained, there are
no other methods currently receiving much attention in the literature. One or two methods are
suggested in connection with free jazz and avantgarde genres but these are not the topic here.
It has to be said there is some weight to the argument that while this teaching method
has been in place there have been a number of very successful musicians who have used it
and that the method cannot therefore be all bad. It also must be said that the practising of
scales and arpeggios does tend to establish good technique which can be said to underpin any
creative instrumental processes (though technical facility is no index of creative ability 
indeed an excess of concentration on technique can detract from creative exercises). But
while this is true it could be argued that though these successful musicians may claim to be
using such methods they must be carrying out other processes intuitively and that many other
factors, which are not articulated by these musicians or in the literature, are coming into play
during their performances.
Again the reader is referred to the quote from Rhames on page 1 in which he asserts
that his improvisation is an intuitive process. Most competent jazz musicians seem to agree
and would assert that one is not thinking of scales and arpeggios at the time of performance.
So what is sought in this dissertation is a more direct way of feeding the intuition in order to
get to this stage without the stage of playing a lot of music which will never be used.
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SUGGESTED IMPROVEMENTS
The information from the preceding chapters leads one to a definition of improvisation as
being the art of organising surface structural elements so as to communicate the deeper
‘meaning’ of a jazz tune in an original manner.
There seem to be two possible extremes in a spectrum of techniques for such
improvisation. One extreme is that suggested by Pressing in which improvisation is seen as
the organisation of prepared phrases in a manner relevant to the musical situation. The other
is the selection of notes from a given set, a pitch class, as is the advice of almost any
instructional text for jazz.
The main determinant of which system is used will be tempo. At speeds above 6.6
notes per second it is assumed that only the first method may be used. This precludes the
schema concept for the changing of pitches within a phrase at high speed. This decision is
based on the personal experience. Obviously this is a matter which requires further research
and experiment. At slower speeds either method may be used.
The question of how creative selections are made for each note or for phrases is
beyond the scope of this work. This question touches on the nature of human creativity and
its relation to musical syntax. No model of this process is attempted here. Instead it is
assumed that an instrumentalist will be able to determine through his own predilections
which creative solutions work in a particular musical situation and which do not. (This is the
system used in the GenJam system (outlined below) where the ‘mentor’ informs the computer
which phrases are good or bad based on his own musical intuition.)
The aims of the method suggested here are:
1.

That the improvised solo should relate in some way to the original composition;

8307128.

That the performer should be able to respond to the composition and situation

flexibly so that a wide range of creative possibilities are available to him;
8307208.

That the performer should be able to develop and perform in ‘his own’ style.
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As has been shown there is a great deal of similarity between music and speech. The
methods outlined by Leontiev for the acquisition of a foreign language may therefore prove
useful. The five stages to the automatization of speech will be reworked for improvisation.
1.
i)

Student orientation to the improvisation process
The model of the activity of improvisation has already been outlined. The activity should
be given a number of definitions and the above information outlined so as to allow the
student to form mental models of what is being undertaken in the learning process. The
structure of the following methods should be outlined and explained and validated by the
above information.

ii) The student should listen to a lot of improvisation so that observations may be made.
However this does not mean to say that this should form a model which the student
should then imitate as this would limit the individual’s creative impulses. Instead the
intention is merely to show what the process is for others and how it might sound.
1. iii) Analytic technique
The purposes of analysing the score are:
1.

to define the underlying structures which define the ‘meaning’ of the music in terms of a
higher level of abstraction;

8307288.

to allow the improviser to form phrases which will relate to the original music;

8307368.

to show the possibilities for scale, arpeggio, chord, phrase length selections;

8307448.

to reveal when certain processes occur such as cadencing.

All of the above should structure the improvisers activity and provide creative stimuli.
Appendix 3 gives analytic examples.
The “analysis of tonal regions and cadence” shows which keys are involved in the
Lerner and Lowe composition “I’ve Grown Accustomed To Her Face” and the points at
which cadences occur. The overall key is seen as Eb major and this is represented by the
symbol I.

So the II symbol represents a region of F minor as evidenced by the minor

inflections of the C7b9 chords in bars 6 and 7. It should be noted however that this
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‘modulation’ to F minor is only transitory. There is no real sense of cadence until bar 10.
However it is a significant enough feature to warrant the changing of the scale pitch class.
Points of cadence are important because the improvised phrases may want to reflect the
dynamic processes occurring at these points and will therefore differ from those formed for
other regions of the piece. In this respect there will be two types of phrases: prolongation
phrases and cadence phrases.
The analysis of background lines is a normal Schenkerian analysis of the tune. What
is shown is the substructure of the melody. This might be used in various ways as outlined in
the section  “Means of Ornamentation” below. Basically it provides essential material (the
notes with open heads) which may be ornamented in some way. The other advantage of this
form of analysis is that it weeds out inessential notes.
The analysis of motifs shows the main features of the phrases (according to the
Jackendoff and Lerdahl preference rules for timespan analysis). This may also be used as
the basis for the means of ornamentation. This analysis also shows by use of the >><<
symbol where it might be possible to break up the time spans or join them together offering
differing phrase length options to the improviser and options as to whether to choose
cadential or prolongational phrases. Again the inessential notes are filtered out. The notation
shown is of course not that used by Jackendoff and Lerdahl but is far simpler. There is no
need for the student to use such a complex notation: simply highlighting the essential ‘head’
notes would suffice.
The analysis of rhythmic motifs and further motivic analysis shows the way in which
the various phrases have been combined and altered through the course of the tune. These
structures may also form stimuli for improvisation and would ensure a relation between the
piece and the improvisation in terms of the development of material.
What is sought in such analysis is the identification of processes such as the effects of
certain modulations. Once this is identified within a tune then one can begin to learn to form
improvisatory solutions to such processes. These could be refined to form elements of syntax
relevant to that musical process and might lead to a description of best methods for effective
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note and phrase selection. However such study goes beyond the remit of this particular
study.
2.

Formation of discrete elements

Having analysed the score one needs to determine the absolute minimum of knowledge
which will deal with the problems set by the tune. For this purpose it might be sufficient to
use only the scales required as determined by the analysis of tonal regions. In the example of
‘I’ve Grown Accustomed To Her Face’ this would be the scales of Eb major and F minor and
then later the scale of G minor. However this will almost certainly not produce good musical
ideas alone.
The learning of these scales will involve encoding the notes into the layout and
physical manipulation of the instrument. As STM can hold only 7±2 notes it is suggested
that this should be the limit of the number of notes dealt with at any one time.
It will be noted that this principle of just using scales according to tonal regions
advantageously obviates the use of many different scales such as the diminished scale which
would usually be prescribed for the 7b9 chords. But there is a problem with the minor scales.
The chords used for improvised accompaniment could be drawn from any form of the minor
scale  harmonic, melodic, aeolian. It is therefore suggested that a scale with the construction
of 1, 2, b3, 4, 5, b6, 6, b7, 7 should be used. One then needs to encode this into musical
phrases or use it as a pitch class from which selections can be made. However this pattern
comprises 9 notes per octave which exceeds the number of identifiable pitches (the maximum
number for human pitch distinction being 6 notes). It therefore seems logical to assume the
strategy of either avoiding the pitches which might differ from one chorus to the next, the 6th
and 7th, or to concentrate on only a selection of 6 different notes from which to make
selections. It might even be better to completely abandon the use of scales in favour of using
only the products of the analysis and various means of ornamentation. Further research is
needed into this matter as outlined below under ‘Are there common dynamic processes in the
jazz repertoire?’ p.60.
Further encoding will be required to make information quickly accessible.

For

example there are only two notes which might be changed due to the movement from Eb
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major to F minor: the D and E. To form F natural minor the D would be flattened. To form F
harmonic minor the Eb would become E natural. In F melodic minor the only change would
be the natural E. If one treats the change as being a complete change of scales then the
number of notes involved is 17 (for one octave of each). Once the information is encoded as
“what actually changes” this number is reduced to 4. These 4 notes will be the notes which
will most clearly highlight the key change. It therefore seems sensible to focus attention on
these notes primarily and then to treat the surrounding notes as extensions of this fundamental
group. In this manner the concept of inheritance is effectively used.
Other forms of encoding will occur through formation of shapes that are recognised
as: digital patterns; formations based on theoretical principles, such as arpeggios, chord tones
etc.; visual encoding; proprioceptive encoding. This form of encoding is another area in need
of further research.
What emerges here is the idea of using a pitch class of no more than 6 notes. This is a
group of notes which is relevant to the situation being examined and practised. From this
class note selections will take place to form musical combinations. As mentioned above the
way in which such selections are made is a matter for further study.
It seems sensible to record the phrases formed in the above practice. This could be
done using normal notation or by recording numbers representing the pitches in relation to
the key.
3.

Practice of discrete elements

Having defined and encoded the discrete elements the next stage is to practice these. As
outlined by Leontiev it is very important to make sure that realistic contexts are used to
practice the elements. These will be drawn from the analysis of a score. As mentioned, what
is important in the analysis is the way it shows a dynamic process. This is then made the
context for practice.
So from the example of ‘I’ve Grown Accustomed To Her Face’ one might start by
practising over the process of the change from Eb major to F minor. A pitch class can be
formed from the analysis and encoding of the notes of each key and their comparison can be
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done. From this one might then attempt to form musical phrases and schemata from these
notes which will form the materials of improvisation for this section of the music.
One of the best ways to practice these sections might be to make use of the
advantages of a MIDI system. One can programme the chord changes into a sequencer and
then repeat just the appropriate sections of the score. The tempo can be set to gradually
increase so that automatization of the phrases is ensured.
As mentioned, new phrases should consist of no more than 7±2 notes. The pitch class
size used at any time should not exceed 6 notes. Each discrete element should be repeated at
least 12 times.
By devising phrases to suit particular sections of tunes one avoids the arbitrary
application of phrases which are not defined by their context and could therefore be seen as
amusically designed.

Stages of improvisation acquisition
It seems likely that the improviser will go through the same stages of acquisition as the
speaker. The acceptance of these stages may help the student to not become disheartened,
say at the babbling stage, if this is seen as a necessary stage of development. The stages
might be characterised as:
1.

Crying  other vocalisations and cooing:

the development of basic instrumental

technique and note production. This stage is not likely to be pleasant sounding.
8307528.

Babbling: intially when making selections from pitch classes many of the

selections will not make good musical phrases. It is later, after further practice and
experience, that good phrases will develop.
8307608.

Patterned speech:

fewer directions for note selection will be taken as

experience shows which selections are most useful.
8307688.

Many phrases should be acquired before they are combined to form complete

improvisation just as the child acquires around 50 words prior to their combination. The

62

largest proportion will be phrases that fit into easy situations for example phrases which
remain in one key, or are short or cadential.
8307768.

Prior to good musical combination of phrases they may be combined

arbitrarilly.
8307848.

The phrases most liked by the student will occur most frequently. Indeed over

extension of the phrase may occur  a phrase may be used where it does not really fit.
8307928.

Just as children find novel ways of expressing ideas (‘allgone outside’) the

methodology should expect such creativity at the stage of phrase development.
8308008.

Telegraphic improvisation: only the most important notes need initially be

played to outline the musical processes. Further embellishment can occur later.
8308088.

Pivot grammars: 
A small set of very useful phrases should be developed,

like those of Parker shown as Figure 11.
8308168.

Scribble talk: a stage at which much is played with very little content being of

very high quality.
8308248.

Stage II: The addition of phrase extensions, alterations and application of

various means of ornamentation. This will lead to a development of initially very short
phrases into much longer phrases.

Automatized Phrases
As the limit of conscious thought is 7±2 notes this will be seen as the limit for the length of a
pattern which can be automatized.

This limit can be extended through the process of

chunking. A much longer pattern could be played automatically by having several stages of
abstraction of the notes produced. For example:

Figure 12 - Example of recoding a phrase into program chunks

Figure 12 shows the perception of a particular phrase. At the fundamental level the phrase is
perceived in terms of elemental chunks of 34 notes. These are labelled accordingly. These
are combined to form the 1st level of abstraction in that the attention is no longer on the
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elemental components but is focused on their combination to form longer phrases. The 2nd
level of abstraction takes this process one step further. This is very similar to the way in
which one learns to read and learn pieces of music from scores.
Clearly components of such a phrase from any level of abstraction could be combined
with elements of any other such phrase. Such units can therefore be seen as analogous to
verbal vocabulary. The grammatical constructs of the piece around which the improvisation
is taking place will determine the way in which these combinations takes place. But as stated
earlier this process of selection of combinations is not of concern here.
Such phrases could also be used as schemata. For example the order of notes in the
elemental fragments could be changed to give novel phrases. Again it must be emphasised
that this may not be humanly possible at speeds above 6.6 notes per second. At such speeds
only fully automatized phrases may be possible.
The learning of such phrases will take the form of practising the elemental
components, then practising their combination into successively larger phrases.

As

vocabulary requires about 12 repetitions in speech activity before it can be guaranteed to be
firmly established in LTM this is the recommended number of repetitions of the fragments
and their combinations. Such fragments may be rehearsed in groups just as vocabulary is
learnt in groups. In order to ensure that the fragments and phrases become automatic they
should be practised until a speed is reached of 6.6 notes per second or more.
Such fragments should be practised within the context into which they will be placed
during actual performance. The context should also be clearly understood. This will ensure
the best possible use of the information as both forms of LTM will be addressed. Firstly the
episodic LTM will be addressed by virtue of the fact that the particular phrases work in this
particular situation. Secondly the semantic memory will be addressed in that there is an
understanding of why the phrases fit here and therefore will make the task of applying these
phrases in similar situations much easier because of associative triggering of stored elements.
So next one needs to decide how to define such contexts.
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Cadential and Prolongational phrases
It has been shown that dynamic processes can be defined as being either cadential or
prolongational. There is obviously more subtly than this, for example from the analysis of
tonal regions in Appendix 3 it is clear that at least a partial cadence must occur within the
area of bar 78 (the C7b9Fm7) in order for a sense of F minor to emerge. This ‘cadence’ is
however only partial. Therefore further definition of such processes is required in order to
form clearer definition of categories of phrases and processes. This is another direction for
further study which would be very useful but is beyond the scope of this work. For this work
there is therefore a limited categorising, made merely in order to facilitate the formation of a
methodology, into cadential and prolongational phrases.
4.

Internalisation of this practice

The process of internalising as described by Leontiev becomes very blurred in this
methodology as it can be seen as an integrated continuation of stage 3. All that is required of
the musician is that the discrete elements are practised until they can be performed with ease
and until there is flexibility of the approach.
5.

Combination of automatized elements

Once stage 4 has been completed for the various sections of a tune then the sections should
be practised in groups. So for example with ‘I’ve Grown Accustomed To Her Face’ one
might have practised the section which changes from Eb major to F minor, then the section
that changes from F minor back to Eb major. These sections should now be joined together
so that the timing of the occurrence of these changes can be learnt and practised. Then these
sections might join to another section and so on until the whole tune is learnt and
automatized.

Means of ornamentation
The ways in which structures found through the analysis process may be ornamented are
manifold and open to a huge number of creative possibilities and combinations. Pressing
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gives a number of possible techniques.69

What is shown is examples of “Emphasised

components used for continuation” which are:
1.

Use of a major scale with quaver durations;

8308328.

Use of a structurally significant interval;

8308408.

Rhythmic displacement of the notes;

8308488.

Use of the melodic contour;

8308568.

Motor generation of figures based on a digital pattern;

8308648.

†
Gesture use of contrast
;

8308728.

†
Phrase design (antecedent/consequent)
;

8292488.

Chromatic decoration of pitches;

8292164.

†
Interrupt generation: new motive
.

†

The reader is referred to the original text for further clarification.

What seems most significant about these suggestions is their far removal from those
made by the mainstay of jazz tutorial literature (though this may not be the case for free jazz).
What emerges from this work is not encoding according to scales but rather according to
methods of ornamentation. Such study could prove extremely fruitful and would fit very well
into the methodology developed here. Indeed it could replace the use of scales. One would
simply treat any of these means of ornamentation as discrete elements of improvisation, and
then encode and practice them in the same way as the pitch classes, scales, arpeggios etc.

Technical development
It seems sensible to set certain technical objectives for the student which will enable him to
play the ideas invented. The playing of transcribed solos, classical pieces etc. seems highly
suitable to this end though of course much of the necessary technique will be learnt during
the acquisition of improvised phrases, scale and arpeggio practice etc.

69

, John A. 
Generative processes in music: the psychology of performance, improvisation and composition. 
p.
162164
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Are there common dynamic processes in the jazz repertoire?
If there are commonly occurring patterns of melodic and harmonic movement in jazz
standards (and the writing of Jerry Coker would seem to show this 70 ) then it seems sensible
to study these shapes and processes so that a repertoire of improvisatory solutions can be
built which would then be commutable to many tunes. This strategy would help organise
practice into set patterns which would then become highly flexible units of information. It
must be noted however that the study of IIVI progressions, which are seen in the bulk of
jazz literature as being the basis of most of the repertoire, is overly simplistic. The IIVI
progression can function very differently according to whether it forms a cadence or a
prolongation (for example a IIIVIIIVI turnaround may be replaced with IIVIIVI in
which case the first IIV cannot be said to be cadential as it merely forms a chromatic
alteration of the VI chord). What is important is not the identification of discrete uniformly
constructed elements but discrete functional processes.
This principle of forming templates for study and practice probably holds true for any
style of music as without such binding features of uniformity it would be difficult to define a
genre or distinguish one genre from another. The elements which define a genre could be
seen to form templates of study. In this way, if this assumption is correct and though this has
not been the intention of the dissertation, the method of study and practice described becomes
applicable to any musical genre.
Identification of a base level of essential knowledge
Are all the modes of the minor scales necessary. No, instead one should learn all the
possible combinations i.e. a scale shape which includes: 1, 2, b3, 4, 5, b6, 6, b7 and 7. Then
one must practice phrases or pitch landscape ideas within this structure according to the
contexts which are most likely to arise.

The zone
As the activity of musical performance involves diffuse brain functions we should learn to get
into the zone  that is a state in which brain activity becomes harmonised and any activity not
70

See Coker et al. 
Improvising Jazz. 
Appendix D. p. 88115
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concerned with the task at hand is stilled so that for example one becomes unaware of visual
stimulation.
Scott D Reeves in his “Creative Jazz Improvisation” makes 9 suggestions of which:
The goal 
........... 
is to help you learn to NOT control the improvisation but open yourself up
and let the music flow through you. 71

The suggestions can be summarised as being about trying to transcend the task of
improvising jazz (in terms of playing scales, chords etc.) on the conscious level to trust
subconscious processes. In order to achieve this one is advised to try: methods of meditation;
remaining relaxed; concentrating on something outside of oneself, such as the other
musicians; not allowing personal ego (or paranoia) about one’s playing to affect one’s
performance.
However there is no explanation of how this method works and no proof that such
methods are effective.

Learning algorithms
It is of interest to note that the way in which computers can be trained to improvise relies on
some of the methods suggested. This may be because the models of psychology are often
based on the latest technology.72 The models of LTM are uncannily akin to the models and
systems of memory to be found in modern computers. It is interesting to consider how we
might view memory and other psychological systems with the advent of new computer
technologies such as holographic data storage, microprocessors that work through biological
process, the development of artificial DNA etc.
One example of a computer programme which can be ‘taught’ to improvise is
GenJam.73 This program can be fed information about the chords and rhythmic style of the
piece. To learn to play with this accompaniment the program uses a ‘genetic algorithm’.
This first generates a series of random notes selected from those applicable to the music (in
terms of tonality). A human mentor then listens and gives feedback on which combinations

71
72
73

Reeves, Scott D. 
Creative Jazz Improvisation. 
p. 78
See JohnsonLaird, Philip. 
The Computer and the Mind, An introduction to Cognitive Science.
The Economist magazine. 
December 6th 1997. p. 130133
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of notes he deems good or bad. Then the process is repeated but this time the generation of
notes is limited so that the ‘bad’ combinations are omitted. These sections of ‘good‘ music
are arranged randomly so that every performance will differ from the last. The program can
‘learn’ to play in any style according to the tuition of the mentor.
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CONCLUSION
This dissertation has attempted to bring to light information which might be of use in the
development of jazz improvisational pedagogy. Conclusions have been drawn about the
information gleaned from studies of neurology, psychology, speech, speech acquisition,
foreign language acquisition, musical analysis, jazz performance practice. It was found that
there is significant cross over in the neural functioning in relation to music and speech.
Models of the human memory have been examined as have the limitations on the capacity of
human processing of information relevant to music. Many similarities have been shown
between improvisation and speech processes.
Based on this information a method has been formulated for learning jazz
improvisation based on Russian foreign language pedagogy which takes account of the
limitations of human information processing, memory structures, and musical processes.
Two forms of improvisation have been identified. These are pitch class improvisation
and automatized phrase based improvisation. The former is seen to feed the latter. The
determinant of which method may be used is the rate of note production.
A brief description has been given of the way in which the student will develop is
outlined in terms of speech acquisition.
The limitations of the method have been described in terms of areas in which there is
a lack of information and so questions have been identified which form directions for further
research. These are:
1.

Can the method include the formation of ‘templates’ of common dynamic processes in
the jazz repertoire which could be used to enhance the understanding of and performance
of the language as a whole?

8292220.

What are the ways in which musicians encode information relevant to jazz

improvisation for their instrument?
8261736.

How might one define and categorise phrases so as to form appropriate

structures in LTM of phrase storage and retrieval?
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8294532.

How do humans make intuitive selections of notes and phrases to fit the

musical situation? Is it possible to form a set of rules and to construct a syntax which
might help direct the note and phrase selections of students who lack this form of
intuition?
8294232.

To what extent can human beings change motor programmes? Can such

programmes be altered and performed at high speed to the extent of changing notes
within the programme? What is the limit in terms of length of programme? How does
this limit affect flexibility?
8293932.

Is the structure of LTM for automatized phrases the same as normal LTM? If

so is it possible to develop a likely taxonomy of such phrases which might help structure
study?
8257608.

What are the most effective methods of getting into ‘the zone’? How do such

practices affect performance?
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APPENDIX 1
REDUCTION ANALYSIS OF MOZART'S SONATA K. 331
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APPENDIX 2
TRANSCRIPTION OF PARKER SOLO FOR ‘KIM’ WITH
PIVOT GRAMMARS SHOWN
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APPENDIX 3
AEBERSOLD SCALE SYLLABUS
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APPENDIX 4
ANALYSES OF ‘I’VE GROWN ACCUSTOMED TO HER FACE’ BY
LERNER AND LOWE

77

