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INTRODUCTI OK 

A study of pitch learning must outlina first the procedures 

involved in such learning ar~d then identify specific factors appearing 

to influence the learning of pitch. Once identified, each factor can 

then be evaluated by controlled experiment before confirming its 

influence. Since it is \'lhat is heard and perceived that is learnt, 

I have started with the process of Hearina and Ferceivir~.Cj, for as 

Arnold Abramovitz, Senior Lecturer in Psychology at Cape Town says, 

lithe reception, processing ~nd interpretation of acoustic symbols 

constitutes some of the most elusive and complex phenomena to attempt 

to exacine, gauge and measure, due partly to the transient, ephemeral 

nature of sound itself." 
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The reception of sound, i.e. vibration s striking the e3r d=~ 

causing this to vibrate, cannot normally be prevented. These sound 

waves are transmitted by the. ossicular chain t o the ip~er ear b y 

which the fluid of the cochlea is set in vibration, and from there 

via the auditory nerve to the brain . Helmholtz's Place Theory is 

now accepted as being reasonably accurate although it is· realized 

t ha t the cochlea itself cannot have a natural frequehcy for each 

section, but that the Basila r Membrane causes variation from one end " 

to the other and passes on vibrations of various frequencies depend-

ing on t he section of the Basilar Nembrane set in vibration. 

I NNER 
HAl 
CELL 

INNER ROD 
OF COR~J: 

THE ORGAN OF CORTI 

BASILAR 
M&~RANE 

OUTER ROD 
OF CORrr 

CELL 
OF 
HENSEN 

OUTER 
liAIR 
CELLS 

The Organ of Corti is c OQPosed of 7 500 fQ~ctional independent 

units each more or l ess capable of indepe~dent movements. Each unit 

has an average of four hair cells and if each has its O'~ r.erve 
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fibr e t hen t he total i n each ear is about 30 0 00. The s e ner v e fibr e s 

form the spiral ga nglia ; they bec ome entwined like t he strands of a 

rope and collectively form the auditory or eighth nerve. In this 

nerve, messages are received and analysed by .the ear and carried up 

to the brain where meaning is interpreted. The entire cochlea from 

base to apex is one fifth of an inch. 

·As the footplate of stape s moves inwards at the oval window 

the secondary tympanic membrane moves outwards at the round window -

the effect of the fluid movement in the cochlea causes the basilar 

membrane to vibrate. Sounds . of high frequency cause rapid fluid 

movements near the base of the cochlea in the region of the foot-

plate of. stapes, while low tones stimulate the uppermost fibres at· 

t~e . apex and the intervening portion is stimul ated by intermediate 

tones. The Auditory pathway would appear therefore to be as in the 

following diagram. 

THE AUDITORY NERVE PATHWAY 

cerebra~ cortex 
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I I - - ---. ~'" 
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g€:n~culate 
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nucleus )l . ~ . ~ 

ventral 
! cochlec.x . , 
; -nucleus' I . ' 
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'. -1 _~uperiT OhV!.S 
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Bekesy found that by applyir.g stimuli 0"£ varying frequency and 

intensity to the oval windOl'! each frequency produced a response that 

was confined to a. specific area of the Basilar Membrane, but there 

was extensive overlapping of the areas r esponding to different " 

frequencies; that is the response to 200 cis started at about 20 mm 

from the stapes, increased slowly according to intensity to a maximum 

at 28 mm and then decreased rapidly to zero at about 31 mm. The 

response to 100 cis began at 22 mm from the stapes, reached a maximum 

at 30,5 mm and fell to zero at 33 mm. There is obviously therefore 

no exact area of the Basilar Nembrane for each frequency on a one to 

one basis but it does not follow that sufficient information is not 

provided which when decoded allows for discrimination between 

different frequencies. It is this latter process which is more 

* difficult to understand and which led to the following experiment. 

Galambos and Davis (1943) recorded, using a micro-electrode, 

the responses of isolated neurons in the auditory tract of a cat. 

The cat' s ear was stimulated with tones that c 'ould be varied in 

frequency and intensity. They found for each nelrron there was one 

frequency or narrow r ange of frequencies that could arouse a response 

if the stimulating tone was at or near the intensity threshold, but 

that when the intensity was increased the neuron responded to a 

progressively wider range of frequencies, the more so in lower 

frequencies. This experiment adequately demonstrates the 'Law of 

NeUral Specificity of Pitch' which shows that the sensation of pitch 

depends on two different kinds of information being carried to the ' 

brain: 

(a) The activity of certain fibres stimulated by a mechanical 

sound analyser - the Cochlea . 

* (5~k~sy, G.V., 1951.) 
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(b) The frequency of nerve impulses in a rather large 

non-specific group of fibres. 

J.A. Martin ) of the Nuffield Speech and Hearing Centre, London, states 

IIThere is no reason to suppose that the processing of the sensory 

input flowing into the central nervous system, from the auditory 

nerves is confined to the area labelled 'auditory cortex'. The 

remarkable complexity of the auditory pathways in the brain-stem, 

mid-brain and thalamic region, lend strong circumstantial support 

to the contrary". 

Pitch may therefore be described as a subjective quality of 

sound depending chiefly on the physical frequency of the sound waves 

and to a very limite~ extent on their intensity. This 'selective 

tuning' demonstrated by the Law of Neural Specificity of Pitch 

depends on the details of t~e anatomy of the inner ear, that is on 

the size, density and elasticity of ·its structure. An alteration 

of these cochlea structures would alter this tuning and bring about 

a failure to hear pitched sounds correctly (the ,Pitch could be varied 

without a change in hearing levels). Since learning 'requires a 

'stable behavioural field' such fluctuating structural changes of 

the cochlea could hinder pitch learning. 

An investigation also carried out by J.A. Martin using 

perceptual tasks involving the di 9crimination of fine differences 

in frequency, duration , or rhythmic pattern given to a group of 

sixth form schoolboys, in order to provide further informQtion 

about auditory perception, suggested two conclusions: 

(a) Given anyone auditory perceptual task, there is a wide 

range of ability to perform the task within 2 group of normal 
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(b) Given anyone individual, there Ii".l2.y be a ·,.;ide variation 

in his ability to perform differing auditory perceptual 

tasks. 

* If, as Pavlov maintained, the primary function of the cortex is the 

establishment of connections between the receptor and motor centres, 

the answer to the problem of pitch memory could be found in the 

form, guantity and guality of responses conditioned to the afferent 

patterns stimulated, which once established were stored in the brain, 

thus forming the pitch memory necessary for reference purposes. 

Thus it can be seen that memory (pitch memory) plays a part in pitch 

recognition , in that it provides the reference tone necessary for 

identification purposes. 

Intensity then becomes an important feature of pitch learning 

since it has been demonstrated by Galambos and Davis that the louder 

the tone the more impulses each fibre every second, until the fibre 

is working at its maximum rate and also that the louder the tone the 

more sensory cells and nerve fibres are stimulated. The total 

number of nerve impulse s delivered to the brain per second can there-

fore be increased in two ways: 

(a) More impulses per fibre. (b) Hore fibres active . 

AS the sensation of pitch follows the transmission of nerve impulses 

by specific auditory fibres with possibly up to 20 ms delay, and 

since speech and music are not static but are patterns that. change 

from moment to moment, Time and Duration become important factors 

in pitch learning, with time. becoming of more importance as age 

increases. 

According to the response evoked from the child by its 

environment and made possible by its hearing and vocalisation 
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mechanisms during the years when the special facility for the learning 

of pitch exists , so will the accuracy, nature and quality of Pitch 

learnt be related. A study of 9ptimQ~ environ~ental conditions for 

pitch learning, the nature of the Personality most ready to res­

pond, the Vocalisation necessary to express, contribute to the 

learning of pitch and develop the response to pitch together with 

the sources of stimulation likely to affect the nature and quality 

of pitch learning such as Instrumental Experience and Tonality must 

therefore be made. It is survival hearing (hearing for absolute 

pitched sounds) that is possessed at birth by all normal children 

and high grade animals. At this stage, i.e. approximately the first 

eight months of life , it is pitch that with training has meaning 

and not vocabulary. The child does not learn to hear, he learns to 

comprehend that which he hears by learning to first relate experiences 

to individual pitched sounds, the first being those most important 

to him. The first to be learnt are those connected with basic 

survival such as food preparation, mother's voice, etc. If the 

signal is meaningless , i.e. not related to a previous meaningful, 

important and pleasurable experience, or if no attention is paid to 

the stimulus, there will be no l earning at this s tage . If the child 

were to receive the same response r egardless of the pitch of the 

sounds involved, or was unable to experience differences in pitched 

sounds as a result of a malfunctioning cochlea) etc., he would fail 

to ' learn pitch although he suffered no hearing loss. This would 

result in all sounds becoming meaningless noise. In other words, 

if the child"s environment does not require him, and make it possible 

for him, to discriminate between pitched sounds during these ecrly 

optimum years for absolute pitch learning, then he will fail to learn 

pitch discr~inaticn. 
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Sounds must be l earnt in orde= to be lliiderstood as demonstrated 

by Bunch (1943), and this affects all aspects of sound, e.g. pitch, 

i ntensity, timbre, quality, etc. The earliest signs of memory for 

so~,ds is in the seco~d month of life. 

It is unfortunate that whereas teachers and others understand 

the need for visual training as part of any pre-reading training, few 

realise the need for auditory training and the majority of these deal 

almost exclusively with the aspect of intensity levels and rhythmic 

patterns . Language requires the following skills: 

(a) Pitch Discrimination . The pitch sensation evoked must be con­
sistent in exactness of frequency and be repeated sufficiently 
for l earning . There can be no Pitch Discrimination without both 
recognition of previously experienced pitch sensations and the 
xeversibility of mental action necessary for the required acts 
of comparison. 

(b) Pitch Memory, for both Absolute Pitched sounds and Relative Pitch. 

(c) Patterns of Duration, with due attention to the need for these to 
be of sufficient length to enable the sensation of pitch to 
arrive at the cortex. 

(d) Pattern s of Intensity, .'ith due regard to the need to hear all 
sounds over the entire speech frequency ra~ge sufficiently often 
and sufficiently loudly to enable first learning to take place. , 

Pre-reading Auditory Training must therefore include activities cover-

ing all these aspects of sound required for language . This can most 

easily be carried out through music education. 

Absolute Pitch - or better named, the memory for absolutely 

pitched sounds. This skill refers to the ability to remember the exact 

pitch of a note, immediately and without reference to any other note . 

. Many workers .attempt to stipulate the degree of accuracy of Pitch 

identification, according to Hz a nd reaction time, which must exist 

before a subject can be described as possessing Absolute Pitch. For 

reasons explained in this work I believe there is no such thing as ~ 

Absolute Pitch; Other workers have suggested that the acquisition 

of Absolute Pitch appears to be influenced by early environment and 

training. Petra n (1932), Boggs (1907), Revesz (1953), W.~ipple (1903), 
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Hull (1925). Mull goes on to say that there ,is a degr'Oe of Absolute 

Pitch memory in many people ~·,hich is improved by training, but 

substantially depends on the importance that pitch has for the 

individual. Some claim that there is no such thing as Absolute 

Pitch and Meyer (1899), Riker (1946), Oakes (1955), Brammer (1957), 

Teplov (1966), all point to the lack of suitable criteria for the 

identification of Absolute Pitch. Certainly the term 'Absolute 

Pitch' must invite doubts of its existence, as it is in itself 

contradictory . Hm, can pitch, which is a subjective sensation be 

• absolute, when so many factors can vary the sensation? Since any 

learning requires a stable behavioral field, it is not surprising 

that the mere act of definition is itself a difficulty . According 

to Sergeant it is the precise degree of accuracy that has caused the 

confusion in identifying the possession of Absolute Pitch. The 

exactness (absoluteness) of pitch learnt must surely depend on: 

(a) The availability of different experiences for each 

difference in pitch, however small the difference limen. 

(b) The finest ability to discriminate pitch to the limits 

of pitch discrimination, in order that the response can 

be conditioned during the optimum years. 

The limits of pitch discrimination are larger than even a whole 

tone at both the extremes of ~~gh and low frequencies, but as 

Zwicker, Flothorp and Stevens (1957) state, v,e are capable of 

differentiating between 0,5% as a just noticeable change in fre-

quency, which at 2 000 Hz amounts to 10 Hz and is much smaller than 

a semi tone. We are therefore twenty times more capable of frequency 

recognition than our scales demand. It follows therefore that in-

stead of being concerr..ed. about using the Pentatonic 1'-lelcdies during 
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early c hildhood because of the absence of semitones, ",e should be 

aiming at producing melodies which give children the opportunity of 

experienci ng and therefore lea rning, to their maximum potential, 

i.e. melodies extending to their limits of pitch discrimination and 

a notation capable of identifying what we are capable of differenti­

ating. A lack of such a notation could be a seriously inhibiting 

factor. 

I have therefore formed the opinion that there is no such thing 

as an Absolute Pitch, i.e. a single ability of pitch learning accuracy, 

but that pitch is learnt with varying degrees of Absolutism (i.e. 

the exact identification of the frequency) according to the opport-

unity afforded the child during the optimum years. Immediacy of 

response is also of great significance as immediacy is the only known tes ' 

of 'trigge r resp0!l?e' or as it is sometimes called, 'conditioned 

response', a response arising from early conditioning of sensory 

stimulus to cue, but involving no mental process of 'reasoning or rela ­

ting. Absolute Pitch learning requires no reversibil i ty of mental 

action. Teplov claims that the speed in which the judgement is made 

is the criterion. Certainly all workers agree that the quicker the 

judgement the more accurate it is, i.e. from 0,4 to 0,7 seconds for 

A.P.subjects, but non-A.P . subjects require anything from 2,5 to 24,0 

seconds in addition to some form of mental process . The learning of 

Absolute Pitch could best be described as the building of a repertoire 

of pitched sounds stored in the brain to form a pitch memory, to be 

later recalled in any activity requiring it for reference purposes. 

A study of the acquisition of A.P. by Sergeant shows that SOme 27,7% 

initially had A.P. only for one note, which then spread to adjacent 

notes a nd then s imilar notes a t other octav es. (Du Preez r eports 
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similar progress in the child's language acquisition.) .Tim Baggaley 

in his "Measurements of Absolute Pitch" refers to stumpf's view that 

A.P. is an extension of Relative Pitch. In my opinion, it is the 

other way round. 

Relative Pitch can be shown to develop after the optimum 

period for the finest learning of Absolute Pitch has passed. For 

greatest efficiency it is dependent on the degree of A.P. learning 

that took place in the optimum years,as recognition of melodic out-

line requires relative pitch learning but the fixing of the pitch of 

the melody requires some learning of Absolute Pitch. Many writers 

have demonstrated this difference. * Meissner showed that many children 

could reproduce the melodic outline of a tune heard once, but failed 

in accurate reproduction of intervals. Brehmer (1925). Steyn (1927), 

Gessell and Ilg (1946)"have all shown this difference in perception 

between melodic shape and the perception of intervals requiring some 

degree of Absolute Pitch learning. 

Relative Pitch is concerned wi'th the !!lemory of relationships 

between the Auditory stimulus and at least one other, i.e. Visual, 

Spatial, Tactual, Motor and/or Kinaesthetic. It requires reversi-

bility of mental action, an ability not normally fully developed 

until about six years of age, and the standard achieved is directly 

controlled by the individual's ability to relate earlier learning. 

It is acquired by conditioning of at least one other stimulus with 

the Auditory Stimulus. It would appear moreover that the acuity 

for individual pitched sounds must first drop a little, to enable 

the child to become less preoccupied by the individual sounds before 

he can begin to relate sounds one to the other, and form meaningful 

wholes. (This was also found by Pflederer Zimmerman 1974.) This was 

* (Pflederer-Zimmerman, M., 1974) , 
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further demonstrated by a group of six ousic students at t~e Guildhall 

School of Music ,;ho ha.d acquired Absolu::e Pitch but f01.!nd gre2.t diffi culty 

in using Tonic So lfa. Isolated Pitched ,-iotes were played without r eference 

t ones and with chromatic chords played between each sample tone to destroy 

any lingering tonality. The students we r e usually able t o name t he notes 

quickly but would then have to spend much time working out the tonic 

solfa. They appeared to be so concerned with the exactness of pitch that 

they could not describe any mental effects which the degree of any scale 

suggested to them, nor its relationship to any other degree of the scale. 

As Pflederer Zimmerman argues, it is only when decentring begins can 

perceptua l information be adequate for concept formation. The processes 

of learning to relate sounds, i. e. t he establishment of a feedback system 

and the individual's ability to relate as demonstrated by his intelligence, 

and to funct ion as affected by hea lth and developmental problems such as 

puberty, must also therefore be considered as factors a ffecting pitch 

l earning . 

The Auditory-Visual conditioning has proved to be the most effect­

ive in the l earning of relative pitch, but the simultaneous firing of 

all stimuli has produced the greatest efficiency. The results of work 

with the blind, where a visua l cue has not been possible, shows that other 

cues are possible as a substitute for the visual cue but they are not as 

efficient. 

Throughout this research any factor appearing to affect pitch 

l earning has been noted and explored by means of a separate pilot study. 

When ' t he study has confirmed the i mpression , then a hypothesis has been 

formulated and a controlled experiment has been set up in order- to test 

it. The observations, and controlled experiments a nd occasionally the 

pilot studies, have all been included i n this thesis since all contri­

bute to learning and describe how the thesis itself has evolved into 
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The tbe:sis can be described 2.5 sett.ing out to prove that the 

possession of Absolute Pitch is not an inherent ability but is 

learnt; that the term 'Relative Pitch' is not n€scrihing a different 

skill, but merely the pitch identifying procedure that can be acquired 

once the ·optimum years for the learning of absolute pitched sounds 

past, that the learning is entirely age controlled with the 

influencing environmental, psycho-acoustical and behavioural factors 

involved, being those present during the optim~ age for pitch 

learning - hence the controlling nature of age. It also shows that 

age controls not only whether pitch is learnt to any degree at all 

of absolutism, but the quality and nature of the pitch that is learnt, 

as it is the quality and nature of the pitch stimuli presented and 

perceived during these optimum years, that is learnt. 

The thesis further identifies the optimum years as the pre­

puberty years, and therefore the responsibility not only of parents, 

but Nursery and Primary School teachers. The thesis-has been 

developed to include a critical study of current teaching methods and 

procedures for the teacher in the light of this research, some 

Conclusions and Suggestions for Teachers an~ a Summary of relevant 

factors affecting the school curriculum generally. 

The work aims at identifying those aspects of the acquisition 

of basic communication skills, i.e. speech, reading, spelling and 

writing that are affected by pitch perception and discrimination. 

~his is felt to be necesszry as it may not be apparent to the non­

musician Educationalist, Psychologist or Audiologist , that pitch 

learning has 'any relationship to their field of study. The writer 

stresses this w'ith some urgency as she has formed the opinion as 

a result of this research that: 
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(a ) Failures to acquire a pitch rn e :no ry \.;i th the cor:szquential disc:!:'ders 

of communication, literacy and intellectual development, are often 

wrongly described as centr a l disor ders wloereas it is often l ack of 

opportunity t o l earn at the ' once only' age. 

(b) Pitch Discrimination and Memory problems without hearing losse s 

are often the root cause of aphasia. 

(c) Pitch Discrimination and Memory and/or minima l hearing losses are" 

probably the cause of the majority of cases of so-called Dyslexia. 

(d) Very minimal hearing losses which are occasionally described as too 

small to be of significance often appear to be sufficient to cause 

reading probl ems unless auditory training is carried out. 

With this in mind she hopes that the thesis will bring about an aware­

ness of the importance of pitch training and its inclusion in ~lusic 

Education. 

She further hopes that all concerned will become aware of the need 

to accept Music Education as a means of providing pitch training as a 

basic essential for the Nursery and Primary School classr oom. It is 

her considered opinion that it is only in Music Education that the child 

can receive auditory training in an educationa lly logical manner. Music 

can present each of the four basic auditory components of language 

individually and progressively, i.e. from the simple to the complex. 

In language they ara presented simultaneously and are immediately com­

plex. It is therefore possible that language failure could be prevented 

by the use of music as auditory tra ining. To do this one must start by 

traini ng t he Nursery and Primary School teachers. All t oo often teachers 

find themselves at the frontier that separates music as an aesthetic 

pleasure a nd music as a therapeutic force (Du Toit, 1976 ), and they 

have insufficient understanding and knowledge to proceed further. 
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SECTI ON I 

ACOUSTICAL FACTORS 

Duration. We all have an acoustical system which when excited 

by random noise will behave discriminately picking up its own 

frequencies. The External Auditory Meatus is a closed tube resonating 

at 3 000 Hz to 4 000 Hz, hence the extreme sensitivity in that 

frequency range. 

A complex tone, as all musical tones are, consists of a funda­

mental frequency and its harmonics varying in distribution and 

intensity. The ear is able to break down the complex tone into a 

number of pure tones by the process of Fourier Analysis. By Ohm's 

Law of Acoustics one is able to analyse these complex sounds into a 

series of pure tones. Musical Tones have fundamentals combined' with 

seven or eight effective overtones reaching as high as ,three octaves 

abcve the fundamental. Musical sounds are perceived to be louder 

than non-musical sounds because the overtones are in the more sen-

sitive part of the hearing, i.e. a Pure Tone of 40 dB S.P.L. at 

2 000 Hz will appear louder than the same S.P.L. at 500 Hz or 8 000 

Hz. 

The pitch of a complex tone is determined by its fundamental 

and the distribution and intensity of its partials. Discrimination 

of Complex Tones is easier than for Pure Tones as further information 

is 'given by the presence of the harmonics. 
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The Anal vsis of a COr.1plex TO:1£: sho~,\ri!lq the orcdual 

Initia l 
sound 

fadinq away of the higher ha ~onics 

Duration 

Analysis of the sound generated by the striking of a piano key. 

Here the amplitudes of the fundamental frequency and its harmonics 

vary with time. 

The decay rate of a tone as illustrated by the diagram b e low 

is therefore important, particularly in view of the time required 

before experiencing the sensation of .pitch. 

Decay of Tone 

log 

A A 

E (sees.) 
dB 

T 

Dec~y rate: 5 dB pe r second in air; 10 dB per second in bone. 

A sound heard for eight seconds l onger means 40 dB difference in 

hearing . Pit~h discrimination is therefore better for longer t ones. 

This c an be illustrat.ed by Pure Tone Audiol!letry . ,hich shows a 

distinct s::'ift of threshold \-,hen longe r tones of the same frE.quency 

and inter.sity are p!'ese!::~ej t.o the E:2.r. 
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Von Bekesy also claims tha t pitch discrimination i s better f or l ong 

t ones. than for short t ones, 

Duration of Stimulus f or Sen sat i on of Pitch, The durat i on of t he 

-

stimulating tone at 1 000 Hz was perceived at the subjective pitch of: 

840 Hz when l ast ing 0,01 seconds 

935 , . . . . . 0,015 " .. .... .......... 

950 0,02 " ...................... . . . 
980 0,025 " .. . . . . . . . . .. .. .. .. 

985 0,03 " · . . . . . . . . . . . 
990 0,06 " · .. .. .. .. .. .. .. .. .. .. .. .. .. 

995 0,08 " .. ...... .. .. .. .. .. .......... 

995 0,10 " · .. .. .. .. .. .. .. .. .. .. .. .. 

The variation of the Ditch of a tone as a function of its durat ion 

( Ser geant , D" 1969). This is further c ooplicated by t he fact that 

the loudne ss of a pulse i ncreases up to a duratio~ of a s e c ond or so. 
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(2) Record of brain activity during one second of the same person 

sitting in the same position listening to a pure tone (two 

octaves above middle C) with a computer extractins the actual 

response to the sound. Note the build up in response; this 

varies according to intensity and age of the person, the 

younger person having the greater response. 
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In addition to the s e delays i n the build up of the sensa tion 

presumably due to mechanical action, there is the possi bility of the 

synaptic de lay of up to 20 ms in the transmission from the end organ 

to the cortex. 

When a sense organ is stimulated excessively, it is found that 

the period of rest required before the maximum sensitivity can be 

achieved again becomes prolonged. The more obvious measure for fatigue 

is the temporary change in threshold .of audibility - a fatigued ear 

cannot be excited by a change in intensity. J.e. Flugel found an 

apparent displacement of tone towards the unfatigued side, he also 

pointed out that fatigue depended on duration of stimulus. Bekesy 

found that fatigue due to a tone at 800 Hz caused apparent sharpening 

of pitch of the higher frequencies and flattening of pitch for the 

lower frequencies. Ewing and Littler showed that fatigue was a 

function of frequency, i.ntensity and duration, with the effect being 

greater for the higher frequencies. All the experiments sho>led a 

large variation among individuals. It has also been shown that the 

'mechanical excitation of the cochlea takes a certain time to reach 

maximum at a specific place'.* Experiments have been made on the 

length of time that a pulse of sound must last before it will give 

a sensation of a definite pitch. 

The graph on the following page shows the duration required 

for a given tone to produce a definite pitch (Burck, Kotowski, Lichte). 

It was also found that the shorter the duration the lower the apparent 

pitch., and according to Ekdahl and stevens it is necessary for a 

pulse to last as long as 40 ms before the long dura tion pitch is 

** 
established. Duration of the sound is the=efore an impo=tant factor 

to be consid ered by the teacher if t his affects the sensation of pitch. 
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When experimenting with the Training Programme described in the 

Appendix I found that complex rhythmic work introduced too early in 

training retarded pitch learning (as indeed did Steiner and Teplov,1966). 

I believe this to be mainly ' a question of duration. In Hungary 

(although I could find no one .to admit it), I .found that the tremendous 

amount of rhythmic work don~ in the Music Primary Schools, did cause 

a lack of sensitivity to pitch. I also found that in the Music 

Academy the students who had excelled in the Music Primary Schools, and 

completed a considerable amount of early rhythmic ' training nearly 

(forty minutes a day, from the age of six years) by the time they 

were nineteen years of age his rhythmical ability had started to 

decline. Bentley also records a retrograde step in this ability, 

when he notes that unselected fourteen year olds performed better in 

rhythmic tests than music students and adults. These facts, coupled 

with the distracting influence of rhythm or as Sargeant says, "it 

is easy to disorganise the normal function of the brain by rhythm", 

should make it clear that the damage done to pitch learning by too 

much c OGlplex rhytrmic work cannot be justified on a ny grou.i"1ds . 
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In my opinion, it is a similar p roblem as Hhen learning to read, 

i.e. a question of eye fixation when the learning of an individual sou..'7!d 

is being conditioned to a visual cue . Each sound must be heard suffic­

iently often, loudly, and of sufficient duration . Wnen complex rhythms 

a r e used the i ndividua l notes are often not of suff icient duration for 

the sensation of pitch to arrive at-the cortex. Learning can therefore 

not take place. 

Rhythmical work must, however , continue separa tely to bring about 

the recognition of musical phrases and sentences. The simple examples 

on page 79 showing the i ncreased rec ognition of pitch for longer notes 

further illustrate this pOint. Variations in the response time to pitch 

according to the duration of the stimulating tone have also been noticed 

during t he Menstrua l Cycle (V.T. Wynn - Progress in Neurobiology, 1973). 

It is further shown that the response time to pitch according to duration 

of the tone increases with age, the tone needing to last considerably 

l onger for the elderly to achieve the sensation of pitch. 

Dr. Fisk of the Nuffield Speech and Heating Unit in London, 

showed by experiment that the young child's response in auditory dis­

crimination was far more acute in the early morning, but that auditory 

fatigue set in after only ten minutes among the very young , and fatigue 

brought about a delay in response. 

The following diagram, prepared by Desmond Sergeant, showing 

notes played on a variety of instruments helps to illustrate the poss­

ible effects of duration on pitch learning. This is shown by the 

increased score obtained when using instruments with minimal tone decay. 
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Pr opor t i ons of Correct 
J~dSE3ent s r e c o rd ed by Group 2 
( Non-2.bsolute Pitch Subjec t s) 
f or each Instrument used in t he 
Pitch De nomination Test. 
(According to Desmond Sargeant) 

liThe ear of man is not so sensitive to changes of volume as 

it is to changes of pitch" (Negus). 

Training which includes attention to dynamics apnears to affect 

sensitivity of intonation far more than training which only covers 

intonation. Nowhere is this more apparent than in the Music Primary 

Schools of Hungary, where children churned out with ease complicated, 

but deafening rhythmic patterns and somewhat insensitive singing 

to tonic solfa. In the one Primary SChool where sensitivity for 

tone and intonation was shown the teacher insisted on training at 

the softest level possible for hearing . The effects of this on 

s ensitivity of beth tone a~d i r.tonation were particularly noticeable 
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That a~plification c an cause distorti on, can easily be demon-

str ated and the problems invo l ved in pitch l earning as a r esult of 

distort i on , can be understood by a study of sensori-neural hearing 

losses. A similar problem exists when musica l tones are played too 

loudly and the attack is too harsh. The sharpness of attack can play 

a role in determining pitch since a legato sound with the same 

frequency , apparent pi tch, loudness, and even the same quality by 

the instrument, can be given another quality by sharpness of attack. 

Loudness attenuation as a function of tone duration, must also 

be considered, as for Staccato to be played 'f' one must hit the 

keys harder than Legato 'f' (Roederer). 

Distortion caused by a sensori-neural hearing loss can make 

music appear as an unpleasant noise - sufficiently unpleasant to 

cause rejection of music as an unpleasant, even painful experience, 

to a young child with such a hea ring loss. (A selective frequency 

hearing aid could in some cases prevent this by amplifying the 

deficient frequencies.) 

I wonder how often the lack of interest, or even acti ve dislike 

of music shown by some people, was brought about by this consequential 

rejection of music during the optimum years for pit ch lea rning, 

which after all is the first step towards music literacy upon which 

all future d evelopment is based. In order to fully understand this 

possibility I have summarized some of the data on aspects of the 

s ensitivity of the normal ear. 
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SE::1si tivi.tv of Eea:ci!1c 
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The variation of the sensitivity of the ear according to the fre-

quency is further illustrated by the Equal Loudness Contours. 

Equal Loudness Contours 
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The sensitivity graph was derived fro~:J. data obtained from one hundred 

subjects possessing normal hearing, ages ranging from 20-25 years, 

50 male and 50 female - the spread in normal hearing "as l5da either 

side of the threshold of hearing, set by 150. (Knight, J.J., 1971). 

Sound is caused by something vibrating - there must also be a 

means of allowing transmission of the sound, i.e. air, wood, etc. 

I n Air 

In,Wood, Bone, etc. 

In wood, bone and human tissue, sound waves decay quicker as I 

have attempted to ill ustrate diagramatically. This is of importance 

"hen considering non-sustained tones and foetal hearing. With 

normal hearing a sound is heard louder by a i r conduction than bone 

conduction because the whole skull is vibrating. An obstruction 

i n the middle or external ear results in the person hearing better 

by bone conduction . Because ultrasonics can be transmitted through 

other elements, e.g. water, they are often used for investigation in 

the marine, industrial and medical fields (i.e. exploring the brain 

for tumours, detection of submarines in water, flaws in metal, etc.). 

The sound is reflected when its pitch is obstructed or diverted . 

The conduction of sound through fluid must be considered further 

when assessing the h earing of the foetus in the womb. The ear is 

more sensitive to some frequencies than others and sensitivity 

gr2phs can h~ dra{.m up 0:1 this basis. 
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Bi:r..au---al E2arir.c) i.e. with t wo ears, viaS f Ol!.."1d to be more sensitive 

than Honaural to approximately 6 dB difference in hearing available. 
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(A) One ear listening. (B) Two ear listening. 

(French and Steinberg, 1947) 

Nemory and Choice of Ear. Dr. Kimura' found that different snatches of 

music presented simultaneously one to each ear so that the subject 

must then select from a series of four items played successively 

the two played previously, resulted in the left ear performing 

better than the right. 

Juan G. Roederer, Department of Physics of the University of 

Denver, also draws attention to Binaural fusion, e.g. the process 

of merging into one tonal image the input from both ears. He 

explains how pitch differences are averaged out between the ears. 

Pitch and Frequency are closely connected, but not entirely so. 

i· 
Very 810" vibrations can be sensed but it requires frequencies of 

above 15 Hz before the tonal quality appears. For a Pure Tone, if 

the frequency is kept constant the pitch will vary with intensity -

this can be illustrated by a Tun~ng Fork held at different distances 

from the ear. Stevens (1935) s~~died the problem of finding by h ow 

~uch a tone of intensity differing from the standard has to be 
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changed in frequency to appear to be of the sane pitch, by presenting 

tones of different frequencies between 150 Hz and 12 000 Hz to an 

observer and allowing him to adjust the intensity of one, until it 

appeared to be of the same pitch as the other. A difference of 

intensity was made to equate with a difference of pitch. The results 

were found i n the diagram of contours shown below, from which it is 

apparent that for Pure Tones of 1 000 Hz dowm.ards pitch decreases 

with intensity, while for 3 000 Hz upwards pitch increases with 

intensity, with the frequency range between 1 000 Hz and 3 000 Hz 

showing little variation. 

Contours showina how pitch changes with intensity (Stevens, 1935) 
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In considering the effects of Intensity Levels in relationship to I 
children's re sponse to music, it is interesting to note the following 

tests results and their si~ilarity. One test being the results of 

E.R.A . and the other the responses noted during a filtered ~usic 

session . (Ny query would, however, be whether the filtered test.s 

... 
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t hose o f s uper i or i nt el l igence. Sur e ly the~e is the pos~ibil ity o f 

perceptibl e aural ha rmonics reaching sensation leve l? (see the 

work of Stevens and Davis and Guberina d e scribed on pege 31.) 
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Dynamics in Pitch Learning. In order to demonstrate that 

certain musical tones are perceived as louder than Pure Tones of the 

same frequency and amplitude thus enhancin g learning possibilities, 

I prepared photographs of the spectral analysis of some taped 

examples . 

Basically the reason for this is in the frequency dependency 

of the human ear, which is at its most sensitive at frequencies 

between 1 000 Hz and 6 000 Hz. Host musical tones have s8'leral 

harmonics within that range. A comparison of the photographs of 

the spectral analysis together with listening to the tapes will 

illustrate this. 

, 
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Examule D!1e 

The photogra?h sho'"s the 

FU.'1.damen t al of 250 Hz. 

a) 7 seconds Pure Tone. 

b) 7 seconds Square Wave. 

c) 6 seconds Pure Tone. 

The photograph shows the analysis of the fundamental frequency 

250 Hz (Pure Tone) followed by the Husical Tone including harmonics 

with the amplitude remaining the same. Listening to the tape 

cassette makes this clearer. 

Examples two and three of the fundamentals 500 Hz and 1 000 Hz 

at the same amplitude also illustrate the effects of an L'1.CreaSe in 

frequency of the fundamental. 

Examnle Two 

B c. D 
i 
L 

Fundamentel 500 Hz. 

a) 4 seconds Square Wave. 

b) 5 seconds Pure Tone. 

c) 5 seconds Square Wave. 

d) 6 seconds Pure Tone. 
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Examo 1 e Three 

Fundamental 1 000 Hz. 

a) 6 seconds Square ~V'ave. 

b) . 4'> sec6nds Pure Tone. 

c) 4'> seconds Square Nave. 

d) 5 seconds Pure Tone. 

L-,.~. ~= ;:..=~~~==,~~,."";;;;;;""''::'-~.r.....:nJ 
A study of the photographs shows the variation in the sensation 

of the order and strength of the component overtones according to 

Stevens and Davis. The importance of considering the sensations of 

the order and strength of these is illustrated in the two diagrams 

on the following page, taken from 'Hearing; its Psychology and 

Physiology', by Stevens and Davis, as although many disagree with 

these findings all must agree that the perception of the order and 

strength of overtones gives vital information necessa~y for the 

identification of pitch. 

Henning (1965) describes the effect of Aural Harmonics on 

Frequency Discrimination in his article in the American Journal of 

Acoustics. 
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Distortion will seriously hamper pitch discrimination. 

Distortion can be ca~sed by actual re-arrangement of the o~der a~d 

strength of overtoneS caused by the sharpness of attack or by the 



32 

subjective sensations of variation descriced above. It is therefore 

important that for the most accurate learning of pitch, the training 

is carried out at the softest level possible according to the 

individual's threshold of hearing. 

The following recording of sound waves shows the change of tone 

quality in the oboe with increasing pitch. A similar simolification 

occurs if we produce a series of tones from loudest to softest on any 

single pitch. 

According to Dayton C. Miller. 

'The Science of Musical Sounds'. 

This clearly illustrates the 

importance of the consideration 

dynamics in pitch learni.ng. 

The variation in sound curves of a pi.tched note according to 

the dynamics at which it is played, is further illustrated by 

Dayton C. Miller in the following photographs: 
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Diagrams illustrating the simplification of Wa\"e form" of the same 

note played on the flute varying the dynami.cs from ff to p 

Played ff 

Played f 

Played p 

Flute wave forms - Middle C 
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Flute Soectrmn - Niddle 1 C I 

From the photograph i t can be seen that the: ft.:.ndarr:ental c O!i2po:1en-:' 

at 134 Hz has the same amplitude for ff, f and p. 

· For f the s econd harmonic is greate~ a nd for p the fundamenta l has the 

largest amplitude . To show the p to better advantage this has been 

repeated with increased sensitivity at the bottom of Photogra ph 1. 

PHOTOGRAP1L1. 

For f f the t hird and second harmonics have much greater a!:l.plitude . 
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Frequently one hears t hat Hearing Levels are not related to 

p_uditory Perception and Audiog~-ams of subjects with proven ability 

in auditory perceptual skills are produced shmving reduced hearing 

level s . During the stage (approximately the fir st six years of life) 

when everything is l earnt for the very first time and memory is being 

acquired, maximum sensory stimulation is essential for brain develop­

ment. This is often called the "First Learning Stage ". At this stage 

hearing l evels ~ r e lated to the development of Auditory Perception. 

Later, when Auditory Memory has been acquired we only need sufficient 

hearing to enable us to recall what has previously been learnt. 

Shannon's Law of Information (Whetnall and Fry, 1964) suggests that 

only 50% hearing is necessary for this purpose. This is clearly 

shown i n the case of the adult who becomes deaf without losing the 

power of speech and such musical geniuses as Beethoven who continued 

to compose long after he became severely deaf. Both have memory to 

depend on. The work of Agnew (1922) would also support this statement . 

A study of the relationship of Hearing Levels to 

Instrumental choice is particularly r elevant: althougI: it Ca:1 only be 

used as a pointer to further r esearch, since the lack of early ob­

jective r ecords made t he setting up of a control l ed experi~ent impos­

sibl e . At t hat stage 105 Junior St udent s (lli,der 12 years 0= age) 
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had audiog:-a::J.s mad e . These were c o::::.pared \';ith the teacher's records 

of their instrumental progress. There appeared to be a very 

definite r elationship, i.e. audiograms of successful violinists and 

flautists could show a hearing loss of up to 30 dB over the fre­

quencies 250 Hz to 500 Hz but anything more than 10 dB loss from 

2 000 Hz upwards affected their intonation and tone quality. The 

following photograph showing the spread of harmonics 0 to 4 000 Hz 

of a Violin Tone would show the frequency range of the particular 

instrurrlent which could affect intonation and tone quality. 

Vertical 0 = 4 000 Hz. Horizontal 10 seconds. 

With bass instruments, a 20 dB loss appeared sufficient to 

delay the development of good intonation and tone quality by up to 

a year, with 30 dB preventing learning from taking place at all. 

With established players however, several successful players were 

found with hearing losses of up to 30 dB (w~th occasionally a further 

10 dB in one ear providing it was the nearer one to the instrument) 

at the time of measure~ent ",ithout it affecting their pe=formance. 
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'I'he se were allov er 28 years of age 2t the time of mea.sur~ment, 

there was no record of earlier audiog~a~s and they were members of 

a professional Sy~phony Orchestra. 

The recent research into the noise damage to their hearing, 

suffered by sections of a Symphony Orchestra, is a further illus-

tration that actual hearing l evels at the time of testing (providing 

it is post-puberty) bears little relationship to auditory perception 

which is concerned largel y with auditory memory. (R.O.Jones & R.Pracey.) 

Auditory Memory and Auditory Discrimination are two different 

functions. 

Possible Relationships between Hearinq Leve ls and choice of Musical 

Activity 

The II-year old pupils at Cholderton College spent one yea r 

'trying out various instrUments before choosing t heir second instru-

ment. I then compared the ir choice with their audiogram. The 

two most striking examples ate given below: 
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AMPLIVOX AUDIOGR AM 
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Harmonic Dictation 

This was the kind of Audiogram ' found among several students having 

difficulty with harmonic work, Nany of them had been about a year 

late in learning to speak, This kind of loss for the l ow frequencies 

did not appear to affect their sensitivity for tone quality, which 

was often their strongest ability. The importance of the lower 

frequencies being of sufficient strength is further illustrated by 

the poor intonation that is often shown by the upper parts of a 

.. ~he investigation by Jones & Pracey set out to study the effect 

of prolonged high intensity sound on t he normal ear. Twenty music 

students were examined by pure tone audiometry and for pitch discrimina-

tion, using the Bent ley Tests (Bentley, A., 1966) , before spending 

a day in orchestral practice. The t ests were r epeated after two 

periods each of three and a half hours' practice. Two woodwind 

players, seated i n front of the brass section sustained ll.'"1i lateral 

temporary thre shold shifts i n excess of 20 dB at a freq~e~cy of 
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of pitc~ at seQ Hz and 1 . 000 Hz where no threshold shift ~~s evident. 

These findings are shown in the follOl'ling diagram: 
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Pitch discrimination of two music students 

A. Before Or chestral Practice. 

B. After Practice session . 

The average sound level of the orchestra was 88 dB rising to 

99 dB during the loudest passages of music. A frequency spectrum 

of the orchestr a l sound showed that the maximum intensity was in 

the frequency range of 160 Hz to 1 000 Hz, as shown in the following 

diagram: 
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sufficient to da:nage the acquisition of Auditory Ne::1o:ry 

AMPLIVOX AUDIOGRAM 
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AMPLIVOX AUDIOGRAM AMPLIVOX AUDIOGRAM 
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The lack of "intensity patterns" in the speaking voice of those 

with hearing problems illustrates a further problem with this group. 

As I was concerned at the lack of realisation of just how minimal 

a hearing loss may be during t he optimum years for learning which 

would prevent an adequate auditory memory from developing, I prepared 

audiograms of children who were suffering from learning problems 

arising from an undeveloped auditory memory. While it is true that 

some children with greater losses than these would, for a variety 

of reasons develop an adequate auditory memory, nevertheless these 

children and many others like them , found such a minimal l oss a 

problem. As a group, the children with such minima l hearing losses 

I 

as these also showed defective eye movement development. The r e l ation-

ship between ' hearing and eye movement is explained/il l ustrated in the 

section "the visual aspect of pitch learning". 
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In rr.y opinion the p::-e -puberty child with . even the most mini ­

mal hearing loss , as measured in routine Pure Tone It.udio!:i.e·try, who 

is under-achieving in any of the language skills, should be treated 

as having a hearing loss of 35 to 40 dB a nd given a hearing aid 

and regular auditory training. ' 

The r ea son for this opinion is twofold. First, some explora­

tory experiments of mine on children have suggested that from the 

age of three we depend i nc reasingly on auditory memory not only for 

recall but to aid our hearing. Hany workers have sho,,,,, how a 

familiar sound is 'heard' at a much softer level than a strange one 

(Whetnall and Fry, ' 1964). Simple tests of mine whereby familiar and 

unfamiliar sounds of the same S.P.L. and frequency range prepared on 

a , tape recorder were presented through a Lenco Auditory Trainer 

i ndicated a difference of approximately 35 to 40 dB between the 

familiar and unfamiliar. 

Secondly, as we know, all l earning must begin with an initial 

• startle' response to attract attention. Once the attention and 

interest is attracted then it is possible to reach the level at 

which the sound is actually heard by reducing the S.P.L. in de­

creasing steps of 5 dB. Tests on these under-achieving, minimal 

hearing loss children consistently showed the 35 - 40 dB level 

difference between that required for attracting attention and that 

actually 'heard' as shown by routine audiometry. We must not forget 

that the routine Pure Tone Audiometric Tests .rere standardised on 

"normal hearing adults". It is therefore possible that children 

showing even the most minimal hearing loss on these tests actually 

have the equivalent of a much greater loss when t he co~pensating 

auditory memory, present in adults, has yet to be acquired . 

- - - - - - - - -
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For first learning, dl~amics is clea~ly a very important factor. 

Shannon 's Law of Redu,.,dancy shOlos that approximately only 50% of 

hearing is necessary fo~ the recall of material once it has been 

learnt. 

The distortion of intensity patterns arising from a defective 

cochlea is well understood by Audiologists. 

Distortions of pitch, temporal patterns and binaural processing 

do not appear to be understood; nor the possibility that these dis­

tortions can apparently occur with little hearing loss making diagnosis 

difficult in the very young. 

Since music is concerned with these aspects of hearing from the 

very introduction of the subject at the youngest age possible, defects 

of the cochlea will quickly become apparent to the trained observer. 

Husical activities in Childrens Clinics, Nursery Schools, Speech, 

Hearing and Child Guidance Clinics are surely therefore essential. 

Such acti vities could make possible cochlea deficiencies apparent 

during these early years, thus causing remedial work to be carried 

out i n order to prevent the deficiencies first appearing as learning 

failures in the field of speech, reading and spelling, and the 

various other r esults of a defective auditory memory. 

S~U<RY OF SECTION I 

Pitch discrimination is better for long tones than for short 

tones. A tone must last sufficient length of time to allow the 

sensation of pitch to be experienced - the length of time increases 

with age. Auditory fatigue affects pitch discrimination. The child's 

pitch discrimination ability is more acute in the early morning, 

fatigue however sets in after about tem minutes training. 
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Compl ex rr.yt~ic {Nork can p~event pitch ·learning J sir..c e the 

duration of each pitched tone may not be sufficient for the sen sation 

of pitch to be experienced. Rhythmic training should therefore be 

carried out separately durir.g the early optimum years for pitch 

learning. 

The damage to the acquisition of auditory memory by very minima l 

hearing losses, suggests the possibility that some routine Audio­

metric Tests are not sufficiently sensitive on young children. 

Pitch discrimination disabilities can apparently exist without 

hearing losses, together with a disability in the coding of t emporal 

patterns. 

Training children to listen to the softest sounds they can hear 

develops listening ability and s ensitive intonation. 

Hearing problems .in childhood can make music an Im.pleasant or 

uninteresting expe rience, r esulting in a rejection of music and 

therefore failure to l earn. 

Hearing with two ears is more sensitive than with only one ear. 

During the First Learning Stage, i.e. the pre-puberty years, hearing 

levels ~ r e lated to Auditory Perception and the acquisition of 

Auditory Memory. Later when memory has been acquired, hearing levels 

are not related, providing of course there is sufficient hearing to 

enable the activity to take place. Only 50% hearing is necessary for 

the recall of previously learnt material. 

The wave form of musical tones simplifies as the dynamics 

change from ff to pp until the flute at pp shows a near Pure Tone 

structu=e. It must be remeobered tha t there is less learning by 

children of Pure Tones because these lack intere st and information. 



45 

SECTION II 

FACTORS ARISING FROI·! LEAP~'lING PROCEDURES 

Pitch learning, as with all other forms of learning requires 

the setting up of a Feedback System. A Feedback System (i.e. the 

output of the system controlling the system) must be set up before 

any learning can take place, as the brain must receive information 

from the output before it can monitor the results and so constantly 

modify the output. In the case of the Auditory Feedback this is 

built up by the activation of the speech organs to vocalise. The 

sound r eaching t he brain via the auditory mechanism and nerve 

enables the brain to -

(a) modify the vocalising and become re-stimulated to 

re-vocalise. 

(b) store fresh information together with information gained 

via the other senses which i n turn will affect the nature 

of the impulse from the brain to vocalise. 

In this way gradual control of the speech organs is acquired, 

and ability to vary them at will, to meet the demands of the brain 

and match the auditory stimulus. Learning failure appears to be often 

caused by a failure to establish the necessary feedback system 

during the optimum period for the development of sensory maturity 

and so the skills r equiring maximum sensory efficiency will remain 

less than fully efficient. Nowadays however, there is a great deal 

of equipment capable of assisting sensory development out of the 

optimum period for norreel development, such as Auditory Trainers, 

Speech Visualisers e~d Caligrophones. (See section entitled 

"Vocalisation ar..d Pitch Learning. ) 
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Other feedback systems are involved to varying extents in 

Pitch Learning: 

Visual - Is involved in Relative Pitch Development. (Cholderton, 

Kodaly, Sergeant). 

Tactual - Can reinforce or partly replace the Auditory f eedback should 

the Auditory Mechanism be faulty. 

Sister Malarosia, Guberina). 

(Sarah Munro, Van l~en, 

Kinaesthetic - Can assist in Relative" Pitch development. (Curwen, 

Cholderton, Kodaly, Steiner). 

Can assist in Relative Pitch. 

Kodaly, Cholderton). 

(Steiner, Dalenze, Curwen, 

To show the importance of establishing a Feedback Sys"tem, I have 

a tape recording showing a deliberate interruption of the system, 

by getting a subject t o read aloud and playing his voice back to him, 

slightly delayed by the use of a dual channel tape recorder. His 

difficulty to continue normal speech because the brain waited for 

information before it could proceed, is clearly demonstrated. 

(The subject" used ",as perhaps one of the world's greatest 

authorities on phonetics reading from his own book.) It will be 

observed also, that by the very nature of a Feedback Systeill, growth 

spurts of sensory apparatus will cause a delay in the establishment 

of a system, because of the constantly changing situation waiting 

for fresh computerisation. 

We hear our own voice by air conduction about 1 ms after 

vocalising. If the feedback is delayed by more than 0,2s then 

speech is slowed and stuttering occurs. If a normal subject is asked 

to sing a simple musical scale with a rn2&~ing noise cove ring his 

voice then he sing s badly out of tune as the brain is unable to 

:::.o,:itor tr.8 C':..l ~ D;,.:t. 
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(Output of systems used to control activity of syste~). 

THE AUDITORY FE1"DBACK 

Sensory He2ring 
Mechanism '\ 

Hotor } [ 
Brain 

V1sensory 
Tactu21 ·1 

Sensory 
ViSU21 

Kinaes- Nechanism thetic 

Much work has been done to develop substitu.t e feedback systems 

where auditor y feedback is limited, mainly ~lOrking on vibration 

sensations, such 2S t he Verbo Tonal Method of the Yugoslav linguist, 

Van t"C.en I s I Sound Perception Method 1 , Sarah Hunro I s work using 

the piano for teaching speech, Sister Halarosia's work in Belfast 

- all with sufficient success to suggest th2t Tactual Feedback 

can to some extent replace Auditory Feedback. (See also the work 

of Denes and Pinson, 1967 .) 
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THE VISUAL ASPECT OF PITCH LEAKJI!<G 

Like C.H. Thatcher in her 'Audio-Visual Integration .in !-Iusice.lly 

Inexperienc ed Children', I found also th2. t Relative Pitch requires a 

visual cue for greatest efficiency. Na ril;r.1 pflederer i n her paper, 

'Conservation in Musical Experience', also found that the presence 

of a visual cue made a significant difference in the learning of 

relative pitch. In order to assess the effects of notation on pitch 

l earning and to compare the se effects using a variety of notations, 

a study was made of the history of notation (Wolf, Parish, Apel, 

Hyatt) and of experimental notations. This was done in a pilot study 

by comparing the progress of t.,o Grammar school groups of similar age, 

one in Brighton and the other in York. The Brighton school was taugrlt 

via traditional notation for three months; ~he York school were allo\~d 

to make up their own forms of notation which they used and developed 

during the three-month 'experi~ental period. The results from pitch 

memory tests at the beginning and end of the period suggested that 

any notation providing a visual cue assisted pitch learning pro­

viding it ' was capable of exact definition. 

Experimental Notations: To explore experimental notations I 

studied the work of Wieniaski's 'Izomorph' used in the Polish Krakov 

Schools, the work of Brian Dennis, John Paynter, George Self, Murray 

Schafer and finally held a competition for 1 000 children in an East 

London comprehensive school to invent a musical notation which was 

simpler than the traditional one, and yet expressed in a musical 

composition all that was needed to be expressed. Generally the same 

r esult was found, i.e. that whereas it was relatively ' simple to 

produce symbOls to represent 'sound effects' that were easy to inter­

pret, they reI~i~ed cere rep~ese~tation ar.d it was impossible to 

p~event va~iatio~ of interpretation, or to eX2ctly identify pitch 
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without a ll..'1iversally accepted set of sy-wbols that w'ere organised 

into a sys~e~ and me~sured up to the basic crite~ion for a notation, 

i.e. one sy~bol to one response. Any study of language acquisition 

quickly shows the interference that results from variations of 

auditory response to visual cue. 

It was noticed however, that the result of the competition 

among the children showed that the time spent exploring the possi­

bilities of alternative notations brought about greater pitch learn­

ing among the children carrying out the exploration. This was no 

doubt due to the great amount of critical listening that went into 

the exploration, making it a worthwhile musical activity. In con­

sidering notation one of the issues is whether to use solmization 

syllables (and, if so, should doh be fixed or movable?) , numerals , 

a combination of these, or some other way. In my opinion there is 

a need for a combination of approaches according to the child's 

stage of development. (See section on the age factor.) These issues 

are also examined by Dykema, Nye and van Bodegraven in their articles 

in the Music Educators' Journal. 

LEARNING VIA NOTATION 

One all-important function of notation is to provide an object­

ive record, a common denominator for thinking and co~~unicationJ 

independent of any theory, style or technique; in fact, a universa l 

language. The creative process in all fields is not primarily 

intellectual, but once the subtle creative thought has achieved 

objectivity it becomes subjected to conscious thinking (Professor 

s. Langer, 'Philosophy in a New Key'). 

To isolate the effect of notations on pitch learning it was 

necessary to study a GlOv8::J.ent notation , sirrce all others were auditory 
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based, and so according to the Law of Facilitation (Sperling, A., 

1972), results would be inaccurate \'lhen dealing '.'lith music notation. 

I chose the Benesh Hovement Kotation, i. e. Choreology, as it 

appeared to fulfil the criteria of a notation. I then studied the 

results of teaching the notation to a group of Primary and Secon­

dary school children - one in North London and the other in Worthing; 

the results were similar. The mere act of notating each movement 

resulted in more clearly defined movements than when the 'same group 

of children were introduced to a new movement without the notation. 

There was also a greater amount of remembering at the next session. 

According to Cybernetics, it is the act of writing down which 

organises all known facts and results in greater learning. An 

explanation of Choreology follows on this and the next page. 

Clearer definition and greater learning possibilities is also 

shown in a study of visual science, as it is shown by Brown and 

Lennenberg that the codability of colours has been systematically 

related to colour recognition and memory, and that the more easily 

objects were encoded the more likely that r ecognition and recollection 

took place. Whorf-Sapir hypothesises that this influence on cog­

nition will therefore affect memory. Some experiments with Lennen­

berg and Roberts, using some Zuni subjects, illustrated how the 

degree of colour recognition was related to vocabulary, the relation 

of which was sufficient for accurate definition. They found that 

the more shades separately identified by vocabulary, the greater 

the colour discrimination that developed. In my opinion the degree 

of pitch discrimination is similarly related to notation. This is 

further illustrated by the phonophotographic analysis work of Carl 

and Harold s easho=e (1934). 
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Hover:!e::-!. t !,:-:::'t=.tio!; based or~ t he r·!u s i c Sto.~: -2 ful"fi l' i na the cri t ev-; a. 

of a Notat ion 

HEAD ••••••••••• • •••••••••••••••••••••••••••••••••••••••••••••••••• 

SHOULDERS ........................•..•..... • ' .........•..•. 

WAI ST .........................•.•....••...• 

SYMBOLS 

Hands or Feet 

Level with the body 

In front of the body 

Behind the body 0 

KNEES ..............•••.••••..••.• 

FEET .......•.•.•..••..• 

ElbOl,s or Knees (limbs bent) 

+ 
X 

BENESH MOVEMENT NOTATION 

The details about 
postures and movements 
is visua1isimple marks 
on a matrix (the five 
line stave as used for 
music) give a clea r 
visual analysis of the 
human body, the lines 
intersecting it at 
shoulder, waist and 
knees. The person 
whose movements are t o 
be recorded is imag­
ined as seen from 
behind, standing 
against the five-line 
stave as if this were 

~I ~~-""--:-'\ i i ' .r-'--=:::2 ; 1 
~""------. 

I : \ 

\! "-
\t--
~. 

on a wall. The positions occupied by 
with dashes, indicating that they lie 

I 
I _______ -1 

I 

hands and feet are marked 
in t he plane of the 'wall'. 
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I 

I 

If the l~b extend s 
a ..... ay fron the '\.;rall ' 
other signs ere used­
vertical stro}oes 
indicating positions 
in front of the ' via ll', 
dots i ndicating 
positions behind the 
'viall' - and these 
mark the projection of 
these positions on to 
the plane of the 
'wall' . 

If the l imbs are bent, 
three furthe r s ign s 
(derived f rom the 
above signs) are vsed 
to mark positions of 
elbows or knees . 
The basic alphabet, 
consisting of these 
six signs only, can 
record in a precise 
and completely visual 
way any position of 
the limbs. 

Level with the body 

In front of the body 

Behind the body 
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l 
, 

Hands or feet 

-
I 

(Benesh , Rudolf and Joan, 1969 .) 

---~ 
I 

I-,,-----i 

r-----.. . ----

I 1 ___ -,---____ -1 

i 
x_ I 7l 

! 

Elbows or knees 
(limbs bent ) 

-i­

t 
X 
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VI Sl1.!.L SCIENCE 

Visual Perception is affected by past experience (Gibson (1966), 

Carwichael, Watts, etc., 1954). ,fuat is learned is in terms of what 

is perceived - what is not perceived can hardly be remembered. 

Koffhe (1935) emphasises that patterns may be seen and remembered by 

the arousal of older trace systems. As Hebb (1949) states in 

'The Organisation of Behaviour', The first l earning of primates is 

very slow and quite different from that at maturity. There are two 

kinds of first learning: 

(a) The newborn infant; 

(b) An adult given his sight after motor and speech development. 

He at first delights particularly in colours, but before long shows 

difficulty in effective use of pattern vision . Colour names are 

easily learned but a long apprenticeship before any useful learning 

occurs in pattern vision is required. 

AS we move up the phylogenetic scale we find in mature 

animals increasing ability to learn complex relationships but a 

slower rate of first learning. A patient after removal of a 

cataract had learnt only four or five faces after t"o years, and in 

dcily conference with two people for a month did not learn to 

visually recognise them. The human baby takes six months to 

visually distinguish between friend and foe. A long period is 

required after gaining vision to perceive square, circle) triangle, 

sphere and cube. The most intelligent and best motivated subject 

has to seek corners to differentiate between ~ and 0 
- he can often find a difference by comparison between such figures, 

but cannot remembe r them. The learning of names for weeks is zero 

even when tactual recognition is pronpt and complete! and there is 
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a difficulty to genera lise, i.e. the ability to name sirlple objsc ts 

is destroyed if the object is slightly changed or put in a ne,,, 

setting. There are no cases rec orded of difficulty in learning 

colour name s. Discrimination. of geometric figures is unaffe cted 

by brightness relations between figure and ground for simple 

figures, but the human perception of more complex figures in 

reversed brightness (as in a negative) is definitely defective. 

Discrimination between figure and ground develops froU! approximately 

three years of age. The perception of o and is possible 

by three-year old children. Colour dominates form persistently 

and first vision tests showed that eleven months later colour names 

were remembered, but form was forgotten. 

Riesen confirms that visual per,ception pre-supposes a long 

learning period. Sendens tests with man confirmed that perceptual 

learning is gradual, i.e. i t is through a period of separate 

attention to each part of a figure, to a gradually arrived at 

identification of the whole, as a whole simultaneously, instead of 

as a serial apprehension, i.e. counting corners of a triangle 

before recognising it; about a month of learning is the shortest 

time even with simple objects. He also confirmed the dominance of 

colour. Perception is definitely clearer with eye mO'Jements as 

the perception of ~ and 0 is slowly l earned depending 

originally on a multiplicity of visual fixations. 

I then made a study of eye movement in the Visual Science 

laboratory using a Reading camera in order to ascertain whether 

singing or listening to pitched samples in any way affected eye 

movement, and if so , whether this had any implications for pitch 

learning , since r e lative pitch l earning appeared to be affected 
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by the nU1'n!Jer of visual fixatio:1s co!:'respo:1d in'g t.;ith auditory 

stimulus. The act of singing appeared to stimulate eye movement. 

(See photograph belol" , ) I believe this aspect should 

be researched more thoroughly, together with a study of eye movement 

during listening. The child's natural instinct to localise sounds 

visually served as a further means of developing eye movement. 

It was further noticed that when hearing levels had been 

reduced slightly causing sound to lose its impact on the child and 

produce the usual inattentiveness and IIday dreaming!! found in these ' 

children then eye movement often f ai led to mature. Since eye move-

ment is one of the normal startle responses to sounds this is hardly 

surprising. Eye movement developed before adequate auditory/visual 

fixations have taken place will produce a careless r eader. The 

training of eye movemen~ as such in isolation will therefore not 

necessarily influence sight reading but far greater perception is 

essential. 

This is confirmed by the work of Jacobsen, Van Nuys, Weaver, 

Ortmann, Pietersen, Wheelwright and Bean. The following photograph 

illustrates the recorded movement of the eyes during a singing 

lesson: 

." 
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The effects of colour or. th-= Ip.ar::ina of Relative Pitch 

The proven dominance of colour over form in learning is another 

important consideration I made so by Ho\<;elJ. 1 s experiment in 1944, in 

which he taught a group of subjects to relate pitch.to colour. A 

high tone was presented with green and a 1m.' tone with red throughout 

the training period. At the end of this period the subjects were 

tested by reversing the process. On the sOQ~ding of the high tone 

the colour red was presented, yet it was identified as green. 

This was further checked by the use of colour fi l ters to establish 

that it was not merely the naming of colours that was affected. (Hebb, D.O.) 

Effects of Listening 

Dr. Patricia Wright's work at the Medical Research Council's 

Unit in Cambridge, demonstrates the change in pupil diameter when 

listening. (Wright, P., 1971.) 

Visual Fixations corresponding ,,'lith Auditory Stimulus 

Since the aspect of learning - the field of reading connected 

with auditory discrimination appeared to take place during eye 

fixations, I argued that pitch learning would be increased if 

the Auditory Stimulus corresponded with the Visual Fixation. I there-

fore set out to verify this, by preparing material for use with a 

Bell and Howell Language Master which enabled each degree of the 

diatonic scale to be presented in isolation with the corresponding 

visual cue. Two forms of visual cue were used: 

(a) Staff notation on the stave. 

(a) 

(b) Tonic Solfa on the ladder. ,.. 

(b) 

I \., _=i::::::::=;::\, 
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Thirty children i n each group were used of similar aDility range, 

all aged betl,een eight and ten years, and al l receiving ten minutes 

daily in soundproof booths using pre-recorded cards . 

After three months training for five days a .,~ek, all the 

children had a degree of pitch learning corresponding to that 

achieved by the eighth month in the training programme already des­

cribed as far as pitch identification was concerned, but some 

required vocalisation experience before their sight singing was , 

equally accurate. There was no difference in standards of learning 

between the t wo forms of visual cue, but greater efficiency appeared 

to be achieved by the use of headphones with the machines . As one 

child described it, "the sound seems to go in better and you can 't 

hear anything else ". 

If Pitch Learning t akes place during eye fixation , and not 

e y e movement, in a similar way to the l earning of phonics) and the 

development of the Visual Span necessary for reading of any kind 

is dependent on the development of eye movement, it follo.,s that 

separate development of eye movement and eye fixa tion is necessary. 

Concentration on the phonics as with the individual pitched sounds 

ensures l earning of those sounds, but does not develop eye move­

ment and can reta r d s uch deve lopment. Failure to develop eye 

movement results in readers who identify each word accurately, 

but read from word to word i nstead of by phrase, and consequently 

with little understanding. A similar position occurs with music. 

Student's at , Rhodes University .,ith poor sight reading worked through 

a programme using the tachistoscope which showed i ndividual notes on 

a screen for the student to identify and play. The speed of presenta­

tion ,;as gradually increa sed . Greatly improved sight reading was show!>. 



58 

As is the case where any skill needs a great deal of practice 

before f luency is acquired, and the process of its acqui sition can 

impede the development or acquisition of anothe r desirable skill, 

it is necessary t o ensure that adequate practice of·both skills 

is given separately. Pitch Learning requires great attention to 

individual sounds, with a great deal of repetition, and training 

should therefore take place without the distraction of complex 

rhythms, but eye movement in the reading of music is most easily 

developed with greater attention to rhythmic patterns, phrases and 

sentences than to individual sounds. It is suggested that initially 

pitch work should solely be concerned with the accuracy of 

intonation and tone quality, and that rhythmic training is better 

carried out on Orff type i nstruments, piano, etc. Priority should 

be given to the pitch work, since the -time factor as far as the 

optimum age for pitch learning is so very short, with the peak being 

past by seven years of age and well on the decline whereas a similar 

decline in rhythmic skills is not apparent until approximately 

eighteen years of age. 

Since Visual Cues greatly assist learni~g, it follows that 

there is less need for acuity of hearing when there is a visual cue. 

In the case of the hard of hearing, or those out of the optimum 

period for acuity of hearing, a visual cue to assist the auditory 

stimulus is vital, but the constant provision of a visual cue during 

this optimum period can encourage lazy listening and fail to develop 

the listening ability to the maximum. It follows therefore that 

early auditory training should always include some work without 

visual cue s in order to force the maximum attention to each sound 

without any assistance from a visual cue. 'Aided Hearing' as the 

.-' 
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provisio;'l of 2. vis-.;al cue is s oruetir::.es described , can be fu!." the!."' 

illustrated by the improved speech development of a child with a 

hearing and visual defect when he ,;a s given spectacles . Auditory 

fatigue appears to set in after about ten minutes of such concen-

trated work. At this stage however further training can usefully 

continue for as long as a further ten minutes providing a visual 

cue is used simultaneously with the auditory stimulus. This leads 

to the development of a Relative Pitch. 

Eye movement of a good sight reader: 

. . - -. , 

:= ,B:ONETRlCS.INC. CAMS 

• • . ___ .•. _ • . _____ __ • ___ . • '0 ' -r 

Eye movement of a poor sight reader: 

. ,~\ 

i_~ ~O,v,ETRJCS!NC. CAI,WRIDGE, MASS. 

, : 
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to deve lop ~bsolute Pi tch 

The student e ntered the Husic De partme!'lt of a University at 

the age of eighteen. She played the piano fluEntly' 'by ear', but 

was totally incapable of reading music. Once a piece of music was 

played to her she was able to repeat it. 

In Theory, Harmony and Aural Training lessons she was failing 

miserably until it was realised that she could not read music. 

A special programme was then devised for her with the sole purpose 

of teaching her to read music. Constant drilling of the simultaneous 

recognition of auditory and visual cues took place, using at first 

a language laboratory and later a Tachistoscope. This training was 

continued for six months. As the student progressed in her ability 

to identify notes correctly visually, so it became clear that she 

had Absolute Pitch. This was not therefore a case of someone learn­

ing Absolute Pitch at the age of eighteen, but someone who had 

learnt this many years earlier, but whose inability to identify 

notation visually had prevented this Absolute Pitch learning from 

becoming apparent. It transpired that as a child she had constantly 

listened to her mother playing the piano, and at three years of age 

began to pick out the melody of what her mother had been playing. 

By the age of five she was playing the piano 'by e~r', but 

unfortunatel y was not taught to r ead music. 

Colou~ and Pitch 

J.P. Baggaley in his Ph.D. thesis 'Colour and Musical Pitch', 

discusses the phenomenon of Coloured ne aring. The importance of 

his work lies I believ e in t:-:'e ',;ords 'the i!!!plications of sensory 

c ontent are han.dled as i...::nagerYi in its t urn , i:nagery affects future 
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perception and is affected by it f. In this· ,,"ay a connection betvleen 

sensation and imagery is developed and thus learnt. The learning 

then manifests itself in the phenomenon of synaesthesia. 

IvIany researchers have investigated I interacting images I 

between visual and kinetactile sensations and auditory stimulus, 

and most teachers have used one to suggest the other in order to 

assist, develop and sharpen perception. 

The mere practice of starting from colour, which is normally 

less ephemeral to the child (out of the Absolute Pitch group) than 

pitch to explore comparative sensations brought abcut by pitch, 

is towards an act of definition. Such an act is therefore bo~~d to 

assist in the learning of pitch, since imagery would act in a very 

loose sort of "ay as a form of notation and all that this implies 

for learning. 

The work of D.O. Hebb and others showing the dominance of 

colour over shape and form in visual perception, would suggest that 

colour would affect learning more than notation should more exact 

definitions be made , and relationships conditioned, during the 

optimum years for such conditioning. However, Howell's work 

showing the highly subjective nature of the percepti on of colour 

and consequently its unreliability, makes this a highly undesirable 

approach. His work showing the dominance of tone over colour goes 

further to explain the danger, as during the course of his experi­

ments it was shown that subjects conditioned over a period of 

several months to see red when a high tone was played, and green 

on a low tone, actuelly sew the colour to which they were conditioned 

on the playing of the tones even t hough the colours were in fact 

reversed. Tests with colou~ filters show~d that it was not merely 

," 



62 

th~ colou~ ~a~es which had been conditioned but the actual per-

ception of colour. 

I ~~derstand from one of the subjects in the experiment that 

the results ~lere not quite so positive as has been Ejuggested, but 

that the subjects were all university students and those of a 

similar age. 

In my opinion had this experiment been carried out with 

children during the optimum years for' first learning the results 

would have been permanent and exact. 

Integral Rhythmics (Laura Bassi, 1964) via Rhythmogr~mes is 

yet another way of enabling children to express a component of music, 

visu.ally. 

TACT~~, SPATIAL, MOTOR ~~n KINASSTHETIC CUSS IN PITCH LEP~~IING 

Tactual, Spatial, Motor and Kinaesthetic cues of the type 

that could be utilised in pitch learning were then studied. This 

was done by studying various experiments in the teaching of the 

severely deaf, via vibration. 

Sarah Munro, a teacher of the deaf at the Horace ' ~lann School, 

Boston, Nass., in her thesis, 'The Piano as an aid to Speech f, 

tells of the use of the utilisation of the sense of touch, explain­

ing that the piano's vibrations are tangible and seemed to serve 

as a support for pitch in the same way that a hearing person 

received support when singing with others. She found that a pupil, 

who had never heard, had often reproduced the pitch of tones more 

correctly than one who had not always been deaf, and observed that 

this was probably because he used his powers of observation and 

attention far ~ore tha~ one recently made deaf, and is therefore 

better prepared to interpret iopression received through the sense 
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of t ouch . i'.. group of de:::.onstrations d'2scribed by A. Van Cden in 

his work with the deaf, further illustrates the use of tactual and 

kinaesthet ic cues for the learning of pitch. (A. Van Uden . ) 

E\<811 Uni t for Partially Hearina Children 

I found that many children c oul d respond in tune by singing 

to notes on the piano played considerably more softly than .their 

audiograms shmled as their threshold of hearing - the r esponse was 

also more accurate and immediate than found among normal hearing 

children. This latter point, I believe to be the result of continual 

auditory training improving their ability to listen because their 

hearing loss makes it more necessary to listen. (This was a l so 

found by A. Van Uden in Holland.) The difference betl'een the 

speech of these children and those of normal hearing appeared to 

be the lack of harmonics associated with high frequency losses , yet 

all could sing in tune at the frequencies over which they had no 

grea ter loss than 40 dB. 

In order to establish that pitch learning is aided t hrough 

the Kinaesthetic system, I chose R. Steiner's work on Visible 

Speech, and attended Eurythmy sessions to observe and attempt to 

evaluate the learning possible by the apparent experiencing of 

pitch in different parts of the body . It was impossible to do any 

more than make the subjective evaluation, that it did appear to 

at least reinforce pitch lea~~ing. The hand signs as used in the 

Curwen/Kodaly methods were yet another fo~~ of Kinaesthetic 

experience; and thus reinforcement. Having observed how visual, 

auditory, spatial, tactual, kinaesthetic cues are all involved L' 

learni ng, it is perhaps relevant to record an experiment by Socomy 

Vacuum Oil CoraparlY to dete rmine how ...... e learn. 
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The following results were reco!:ded: 

Consideration of how we learn 

(Research by Socomy Vacuum Oil Co.) 

1% through taste; l~% through touch; 3~% through pmell; 11% through 

hearing i 83% through sight. Even more important hO\v8ver, is that 

we retain only 20% of ~..,hat we see and hear simultaneously, with a 

further increase of 13% following listening training. The more 

senses involved in any piece of learning the quicker and more 

efficient that learning. E.E.G. work however suggests that each 

sense is capable of the same strength of signal. Geoffrey Keppel 

of the University of California in a study of 'Forgetting' found 

that delayed recall on the first test of a session was much better 

than on succeeding tests but with visually presented material the 

entire curve was higher than that resulting from auditorily 

presented material. The degree of reinforcement in pitch learning 

by ·kinaesthetic cues is clearly shm·m in A. Van Uden t s demonstration 

illustrating his Sound Perception Method, an account of which is · 

given in the Appendix. 

The work of Leontiv shows how the motor cues in the physical 

act of vocalisation contributes to pitch learning. Steiner's work, 

which introduces movement into the learning of pitch, can be seen 

as a further example of the use of the motor system to provide a 

reinforcing cue in the learning of pitch. Instrumental experience 

also contributes to pitch learning, by a similar provision of 

reinforcing cue by the motor system, in addition to the external 

auditory stimulus provided by the instrument. There has hOviever 

been no controlled experiment to assess the strengti.1 of reinforce-

ment in pitch learning by the involv8Dent of the motor system 
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alt hough there is sone experime~t21 evidence in the work of the 

"Sound Approaches for Slow Le'arners lr project in Dartington, Devon. 

This work showed that "the visual, tactile and motor appeal of the 

instruments ,,'ere important factors" in the later identification of 

t heir tones. Human Hater Per:Eormance clearly effects the detection, 

comparison and judgements of kinesthetic information (Harteniuk, 

Ronald G, 1976). Sensory Interacti on for the improvement of per­

ception is further illustrated by the work of Karlovich (1968). 

THE TIHE FACTOR IN T~~INING 

In the training programme used to test the age factor in pitch 

learning, a copy of which is in the Appendix, it was found that 

time was another influencing factor. This was sho"~ by the 

. emergence of a regular pattern whenever such a training programme 

wa s used J e . 9 . 

During the first twelve weeks of training, pitch learning 

continued steadily . This period was then followed by a four week 

holiday from school and therefore rest from training. On returning 

to schOol the children were found to have regressed and it took 

approximately two weeks to reach the standard achieved by the end 

of the first twelve week period. Progress then continued for a 

further ten weeks when there was yet another holiday of four weeks. 

At the end of this holiday the children had again regressed, but 

this time it took only t wo days to reach the standard achieved at 

the end of the second twelve week period. Progress then again 

continued steadily and by the ninth month from the commencement of 

the training. progra~e , all the children could sight sing accurately 

any diatonic me lcdy. At the end of the tenth month all the children 

W'ent hODe for the long vacation of a.bout two mO!1t1:.s. ~'rnen the 



66 

childre n returned t o school at the e::1d of the ·twelfth month, in 

spite of the longer break from training, t·,.;o change s only v.'ere noticed: 

(a) Not only 'i·las it found that there was no regre ssion, but the 

learning appeared to be more secure and cor~ solidated. 

(b) The break seemed to have improved at first, the sensitivity 

to intonation and quality of tone, but this extra acuity faded 

slightly after about a week before gradually building up again, 

at which stage the upward curve now became more gradual. 

Later it was found that the pattern repeated itself with each 

new annual intake of children. 

The Time Factor in Pitch Learning 
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This training p~ og:ra!?'_"'1e \-,"as then r epeated. with each annua l 

entry of pupils over a period of seven years (1960 - 1967 at 

Cholderton College). The sa~e pattern emerged annually, notwith­

standing that SOme children commenced training at a higher standard 

than others, even the slowest child had mastered the ability to 

sight sing any diatonic melody accurately by the ninth month, and 

that this ability appeared to have been consolidated and more perma­

nent (subject to some reinforcement) by the twelfth month, thus 

enabling breaks from training for periods up to two months without 

regression. The same improvement in acuity of intonation follm,ing 

breaks from training at the end of each t erm of twelve weeks, was 

found to be a regular feature after the first year of training. 

The regression prior to the ninth month of training also continued 

to occur in each intake. It would therefore appear t hat a period of 

a year is significant in the learning of pitch. Experiments to 

assess the number and length of training sessions each day, and 

then each week, to achieve the maximum results produced the follow­

ing information: 

(a) Varying the length of training sessions from 20 minutes 

to 30 minutes to 40 minutes, produced little difference in pitch 

learning; an overall time of one year was required L~ each case. 

(b) Less than 20 minutes daily slowed down the initial 

learning and affected the reliability of pitch memory achieved by 

the' end of the year. 

(c) Nore than 40 minutes caused boredom and the pitch dis­

crimination became less accurate. 

(d) Once the yea r was CCI:lpleted it was possible to reduce 

the n~er of trainir.g days per week from five days to fou~ days , 
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without affecti:1g the stc.ndard of into::ation. It \"ias found t.hat more 

than five days a I,eek training did not increase the pitch learning; 

a minimum of five days a week training however was necessary to 

allOl' the pitch learnt to be consolidated in a period of one year . 

Less than three periods a >leek did not provide sufficient rein­

forcement for the pitch memory until after puberty had set in . 

(e) More than one session each day helped the slower ones to 

achieve the ninth month standard, but afterwards produced l i ttle 

change - one year was still the time required for consolidation. 

It was also found that the ability to learn through hearing 

gathered momentum with training, providing the hearing level was 

adequate. Dr. Suzuki's work with his young violinists reinforces 

this observation; he found that one child required 3 000 listenings 

before he could accurat.ely repeat his first phrase on the violin, 

but the second one only. took 150 listenings and thereafter fo1101.,ed 

a decrease in the number of listenings. A further consideration of 

the maxim 'sufficiently often' is given by John Blacking, the 

anthropologist, in his essay 'Towards a Theory of Musical 

Competence' wherein he refers to the opinion that black South 

Africans are considered to be more musical than the white, but 

comments that what is not noticed is the amount of rehearsal and 

critical listening that precedes and accompanies performances. 

He goes on to describe musical competence as being 'generated and 

stimulated by Some or all of the basic animal drives of self 

preservation, reproduction, co-operation and exploratory behaviour'. 

' Sufficie~tly loudly, sufficiently often' during the fi rst 

three years of life is I according to Dr. W"r:etnell's v;ork a::1:J. l:!2.ny 

others, the criteria fer learning through one's hearins. Dr. Eva 



69 

FroC!~er, psychiatrist in ctarge of St. Tho~as I 5 Hcspital, adds, 

'sufficient stir:J.ulation to evoke r esponse ' and quotes the nU.mber of 

children who have failed to lea rn t o speak, albeit they had normal 

hearing J merely because they lacked sensory st i mulat ion. 

Dr. E. Whetnell f ound in her work at the Grays Inn Road 

Hospital that it took approximately one year ' s auditory training 

to turn the survival hearing with which we are born, to listening , 

which i ncludes conprehensive hearing or perception, and t hat the 

leve l of hearing without perception became the l eve l at which 

perception was possible after train ing. 

This is illustrated by the three sets of audiograms bel 01; , 

shOl;ing the changes as a result of auditory ' training. 

(1) P.B.; 1946 ; age 3~ years. Diagnosis - subtota l deafness. 

Castanet three feet loud voice meatus. Training of hearing 

recoIIlT:lended. 
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1947, age 4~ ye:rs. First audio­
gra~ after one year of training. 
Vowel he~~ir.g weatus . 

1948 , 2ge 5~ years. C2~ ~,derstand 

speech i n risht ear at l ~ feet 
lli,aided a~d 5 feet with a~ aid, 
...... ithot!t l eap ~e: 2.~ins. 
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(2) K. B. i 4.7.48 . ; 1950 i t-!e::-:i:-:.gor;oo(:(;al neroi::gitis (18 rior.ths ). 
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1952 - fi rst seen. Hearing rig:1t 
ear , nil . Left ear, vowels three 
feet, consonants one foot. 
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1957 - In ordinary school , good report . 
Conversational vOic e , hearing t, ... o feet 
or words and sentences. Since then 
progress has continued t o be gocd. 
~lixes well. 

(3) S.L.; 10 . 6.47 . ; Congenital deafness - cause unkno.m. 
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one foot in left. " In ordinary 
set.col by 1954. N~ki!!g progress 
in auditory t raining. 

'" .10 

o 

10 

• 
; %0 
• tJ 
to: ) 0 
o 

::: <1 0 

~ SoO 
~ 

.0 

'0 

10~ 

110 

' 5!> '!.iOC JOOO ecoc 

'50 .00 I ICOO I 2000 I 4000 ecoo 
F"REOU[NCY 'N I"U I ! I 

I I I 
I I I 
I I , 
I I -I I 1 
1 I I 
I I 1 
1 I I .. -

""" 
I '}-.. I 
I , 

~,: > 1 
I I 

T'\) I 
I 

~ /, 0-
I I ,C/ ~L I 

I 1 1 I I I I I 
I 1 1 1 
I I 1 1 
1 I I I 
I 1 I 1 

1955 - Heari~g simple sente~ce s at 
meatus.. Coapre~1eTlsion nO\Ol goed. 
This cr-.ild m~de a late stc:.rt, it took 
her 3 yeers to learn to hear fro~ the 
date she receiveQ her aid. 

The above audiog~ams are according to r~etnell and Fry. 
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The effect of training ",,'as shm·m by the shift in Auditory 

Threshold after training periods . This is illustrated by the f0110\'1-

i ng ~Jre Tone Audiogra~s made on one subject. A possible explanation 

of the shift in threshold i s the fact tha t a f amilia r sound requires 

less hearing t o recognise than an unfamiliar so~,d. 
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Effects of Trainir:g on one child. aqed four years 

A four yea~ old child was tested and found to have a 60 dB 

dip in his hearing at 4 000 Hz, as if suffering from noise da~agei 

sho~'1:1 in the audiogram overleaf labelled I Before Traini.."lg 1 • 
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Investigati.on showed that he had been placed, in an incubator for the 

first days of life. Would the noise of the oxygen lhissing in' to 

the incubator at approximately 65 dB have been the cause? 

A Nursery School teacher gave him twenty minutes listening therapy 

a day on a Linco Auditory Trainer. In six months the dip at 4 000 

Hz was reduced; see audiogram below labelled rAfter Training'. 
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I s noise dama ge L1 t : .... e cortex? He. s t :l. i s re habil ta tion the 

r~sult of t he great plasticity and vicarious function of the young 

child's brain? This very plasticity making relearning so possible, 

explains the great need for a stable learn~ng situation during these 

early years of great plasticity. Sergeant found that one of the 

young Absolute Pitch subjects lost his learning of Absolute Pitch 

when the piano in Jehe house wa s changed. 

I believe that many youngsters have failed to learn Absolute 

Pitch, not because of lack of music in the home, but because of multi-

plicity of pitch samples during this age. The position appears to 

equate with the child expected to learn several first languages 

simultaneously. 

The age at which training is given appears to be the deciding 

factor in obtaining changes of auditory thresholds. The following 

audiograms would appear to illustrate the difference between the 

effects of training on a pre-puberty subject to that on a post-puberty 

subject. The audiograms were collected by an electronics engineer. 
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Pos t -Puberty 
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Commencement of Training 
at Post-Puberty stage. 

After one yearls Training. 

In .spite of the above audiograms however, such evidence of 

the effects of training on actual hearing levels is far from 

conclusive, since a detailed study of the background of the subjects 

was unfortunately not made. A superficial study of the backgro~~d 

of the children recording the most startling changes in threshold 

often revealed conditions of mental strain at home or at school 

caused by such factors as broken homes, unusually impatient 

-teachers, - ~tc.Clearly therefore Ihysterical l deafness cannot be 

ruled out. 

A slow response to sound arising from general low ability 

would also be changed with training and added impact from ampli-

fication and so produce an apparently startling change in threshold. 

The effects of minimal hearing losses on the eye movement 

development necessary for reading and therefore general intellectual 



7 6 

development c ould be yet another i nhibiting facto~. 

Children sl1mving a miniInal hearing loss during the firs·t six 

years of life appeared, as a group, to have an undeveloped eye 

movement. In my opinion the explanation lies in the fact that the 

.child's response to sound is initially a startle one, with the child 

localising the sound visually. A reduced hearing level would 

deprive the child of sufficient practice in such localising with 

its attendant eye movement. Thus, llilless remedial action is taken, 

immature eye movement can become a possible side effect of a reduced 

hearing level during these early years. This could result in poor 

sight reading in music and any other form of reading. 

The relationship between early hearing levels and eye move-

ment that I have repeatedly found in children with learning problems 

is illustre.ted by the following audiogram and eye movement record 

of a nine year old boy. 
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The six c hildren with ruinimal hearing losses shmvn on pages 41 and 

42 all we r e subjected to Eye MoveDent photography. In each case 

t:nere 'd2 S i ::::":::::;Clture eye Dovement sB2.1ar t o tha. t Sl!.O~i\'ll on the foll u,'l-
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Ev e Movement Record 

, ~ ( .. (-~ 
"\., ' __ .J. 

. _ ___ ..,--_~ ___ .. _ r. __ .~ . __ _ . . . . ' . . - -:-:---- -.. --:---- ··- --;--·--r-· ··-- -~ . - . ---- . ... -. 

Y ,,' /1t --;r4
l
• .r-~I: ;",,-,.\. ,-- --~ 

",.-1 _) ,r---"~ '; __ .. ~~_.r-...I\ ,/ -'-, ... _ 
\ . ~~ . _ - • ;c:.~. . ; .... ~~ -..:..,.. . ~ ~_ , ..... ,. .. --:~ ..... -.:l..~~ •• i..;:~ ....... -......... .:..~-

_____ ""_.~·~E,. ~~.:::::._:~ ..... ~~~;:-.. ~~....,~ _';" ... ':--- .. -. - . ,-. --- \,. 
L. .. : ... ~"" .) .... I ,. " . • ___ ~ : ~ ";l 

A Pitch LearninG Abnormality showinq the need faY' reinforcement 

I found a teenager went into a deep coma whenever Bb was played. 

This first showed itself when a school buzzer for a lesson change 

was installed, and later found to buzz at this pitch. The same 

girl also found that some hairdryers produced this pitch 'and tyre 

noise at certain speeds also had an element of Bb. Wnatever the 

source of the pitched Bb, a deep coma followed. Eventually the 

cause was tracked down to the fact that in early years she h&d had 

a great deal of surgery at regular intervals over the years. The 

anaesthetic machine buzzed at Bb and so she had learnt to slip 

into a coma at this pitch. 

It was only by taking care .to avoid this pitch that the 

problem was overcome. This took four years of avoiding the pitch 

to preve~t reinforcement of the learning and to allow for it to be 

forgotten. In my opiniori this case is of value in that it s hows 

that reinforcement is necessary in pitc~ learning , and illustrates 
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the leilgth of tise i~volved in 'forgetting' by' a post-pu.berty s t:bject. 

The need to listen 

Sarah Munroe of Australia found that many children with 

serious hearing losses often learnt to sing in tune more accurately 

than those with normal hearing because they were made aware at an 

early age of the need to listen. 

TONAL RELATIONSHI PS IN PITCH LEARl~ING 

* Bre~~er, Pflederer and Teplov studied the order in which the 

degree of the scale related in tonal structure. There is general 

agreement with Franklin's hypothesis that certain points of the 

musical scale emerge as attentional focus points, the position of 

the remainder are perceived as fitting between the salient points. 

In an experiment of mine, the attentional position in a 

musical sentence appeared to be of the same importance for pitch 

identification by non-A.P. subjects, as the actual pitch to be 

identified. No doubt the reason behind this is the better threshold 

of pitch discrimination for longer sOlli~ds, mentioned in the section 

labelled Duration. Notes in attentional positions need (for non-

A.P. subjects) to be of sufficient duration to allow the melodic 

outline of the whole phrase to be pitched correctly. 

An improvement of 10% in pitch identification was noted when 

the note to be identified was in an attentional position. This 

was shown by the following experiment. 300 children in one Girls 

Public Day School Trust (G.P.D.S.T.) \<lere given pitch training for 

two periods of 40 minutes per week, based on the training prograr:ne 

---- - - --
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pre-.Jiously IJ.entionecl, from Septe:llber until June of the follm'ling year. 

In July they were given short melodic dictation tests spread over 

four forty-minute periods to avoid fatigue. These tests were 

designed to test: 

(a) The ability to identify individual notes without estab-

lishing a tonal centre. Between each note which had to be identi-

fied immediately, a cluster of four adjacent notes was played to 

destroy any tonality. These tests shmved that Middle C was identi-

fied accurately by the majority, C was identified by nearly as many, 

G by approximately 50%, but thereafter there were only small groups 

identifying the various notes. 

(b) The recognition of each degree of the scale in a musical 

phrase was then tested by a series of short phrases - each degree 

of the scale appearing in both attentional and non-attentional 

positions. These tests showed the general pattern of relative pitch 

learning described in the diagram below. An interesting point was 

noticed when the learning of each degree of the scale appeared to 

have an overall difference of 10% between the attentional and non-

attentional positions. 
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The identificatio~ of t he r emai n i ng notes appeared to d epend on t he 

accuracy of the r ecognition of these four, i.e. C,E,G,C, the 

learning appeared to spread to adjacent notes from these four. 

This test was repeated with 18-year old teaching students who received 

.training t\vice weekly. A similar pattern was shovm but with the 

slight variation that in this case it was noticed that the two C's 

were identified by all, regardless of position, but with G there 

was still the difference according to position. 

10 
9 _ 

8-

7-
6-

5-

4-

3-

2-

1-

~j G J.i ... ttentional 
~ Position 

-

Non 
Attentiona.l 
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-

The test was then repeated with groups of ten pre-school 

children, aged 3, 4 and 5 years old. They appeared to identify 

notes as single events unrelated to phrase position, but the pattern 

with these children was otherwise similar, i.e. 

C G C' 
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Peter c1u P:r.-eez , Department of Psychology , University of Cape 

To~m, in his paper, 'Tone Groups, Information and Language 

Acquisition', states that the tone group, Hhich is a unit of 

information closely tied to behaviour, . is more ea siiy applied to 

-the study of the development of language in a child from the one-

word tone group to the two-word tone group. He shows that the child: 

(a) imitates the adult's tonic; 

(b) has his attention directed by the adult's tonic; 

(c) increases the length of his utterance by adding the 

next salient word to the tonic. 

The differentiated tone group is necessary because tacting and 

manding increase more rapidly with age than does private language 

addressed to the child's own behavioux. He concludes that 

differentiation of the ·tone group can account for the development 

of grammar, and not the other way round. In my opinion a similar 

position exists in the development of relative pitch. 

Thackray in his paper for the International Seminar on Research 

in Music Education, New Zealand 1974, summarised that: 

(a) Most children develop a feeling for tonality naturally, without 

any special help or encouragement, thoug-h the age at which 

this becomes evident may vary considerably between three and 

~der eight, or even older. However, by the age of six or 

seven in most children it is fairly well established. 

(b) Feelings for tonality are clearly the result of children's 

experience of tonal music. If children were exposed to no 

tonal music, it was argued that no feelings for tonality would 

develop. 

(c) Vie have much evidence to s hO\\" t hat many four year old children 

--: ~ .. ::: .... - - -'": 
~~ ::::': ..1.. ...!.- ~ " :::: '-4 
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The \<lork of Peter du Preez of Cape Tm·m ; cJ. Taylor of 

Hertfordshire (fornerly of Cape Tm·m) , and Leontiv of NoscO\v, all 

show however, that the development of language itself assists in the 

child's feeling for tonality, but a language involving the pitched 

entoning of vowels \Vould develop the learning of individual pitched 

sounds (A.P.) more than tonality since the direct relationship of 

pitch/meaning Vlould be conditioned during the most optimum years 

for pitch learning. 

Experiments with electronically generated spectral components, 

showing that the attachment of a single pitch to complex sounds is 

greatly faCilitated by, or even sometimes requires, the presentation 

of the test tones in the form of a 'meaningful' melody (Houtsman 

and Goldstein, 1971). This stresses the importance of meaningful 

melody, which is further stressed by Roederer when he points out 

that individual electronically synthesized complex tones taken 

out of musical context may often lead to ambiguous or multiple 

pitch sensations. 

Conservation 

Narilyn Pflederer-Zirr...rnerman, in her paper, 'Conservation in 

Musical Experience I, describing an experiment using 679 ju..Ylior 

school children found that: 

(a) Improvement in conservation of tonal patterns preceded 

improvement in conservation of rhytp~ic patterns. 

(b) Training to enhance conservation was most marked at the 

ages of five to seven years. 

Pflederer-Zinmerman also discusses the possible effects of 

centration on auditory perception through dominance of such factors 

as timbre. 'Tone colour of a trumpet may capture the focal point 
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of children s ' pe r c eption , s o t hat other i nformation is exc l uded '. 

I liken this to t he position' during the early months when acuity of 

hearing for individual frequencies dominates the child ' s attention, 

and therefore learning. The strength of this domina.tion in some 

cases is so $trong, that I have found that some aphasic children 

give the impression that one of the reasons for their lack of speech 

has been a failure to move from total pre-occupation with individual 

sounds to the relating of more than one sound together. 

Tonality Factors affecting Pitch Learning 

Too early an Introduction of Chromatic Intervals and the Minor 

Mode. The introduction of Chromatic Intervals and the Minor Mode 

was experimented with at varying periods with ·the experimental group 

during the Training PrograID~e, and it was found that too early an 

introduction impeded the pitch learning and introduced uncertainty. 

As a result of trial and error, it 'vas found that quicker and more 

accurate learning took place if, first the diatonic scale was firmly 

established, which had usually happened by the ninth month - then 

two accidentals were introduced, i.e. the sharpened 4th and the 

flattened 7th and the two introduced into the daily drilling as 

intervals. Scale¥lise \>lOrk was less effective. 

It appeared to be necessary to use the diatonic scale as the 

stepping stones for chr os a tic 1:dork. Experiments using the 

pentatonic scale see~ed to be unnecessarily restrictive a nd as 
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Paul Eichel S2yS, 'to spea.k of a pentatonic stage of develoj::ment 

would arnoU:"1t to Ul1der estimation of the active dialogue of the child 

with our musical system'. To check this statement, I carried out 

an exploratory investigation in a G.P.D.S.T. school·for one 

academic year. The first years (aged 11+) were in two parallel 

forms, quite unselected as far as musical ability was concerned. 

Both groups of the thirty children received two training sessions 

weekly, and were of the same I.Q. range with similar sociological 

backgrounds. Group A were trained according to the training programme 

using the diatonic scale, but group B follo\<7ed an adaptation of 

the programme using the pentatonic scale. The results of the tests 

at the end of the academic year showed the Pentatonic Group to be 

considerably beloYl the standard achieved by the Diatonic Group in 

three respects: 

(a) They confused the top doh with the sub-mediant 

(b) There was a lack of the spread of learning of pitch to adjacent 

notes as noticed with the diatonic group. The learning of 

i · 

pitch achieved was similar in nature to the younger childs' 

learning for individual notes, but was less efficient, no 

doubt because of the age factor. 

(c) There vlas noticeably less self-confidence in their o\',-'I1 ability 

to sight sing a:nong the Pentatonic G!:"oup. This was possibly 

because these childrs::. vIere past the optimum age for 2bsolute 
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pitch learning and therefore needed a tonal centre. 

T"his was confirmed by some general observations noted during the 

Training Programme developed over a period of ten years with a 

hU..Tldred children. Again as a result of trial and error it was found 

that the best starting point for pitch training was middle C. 

In 3 000 children tested I found only three variations. The pattern 

of progress which developed was as follows: 

~ ~ ! 
=n At this stage D, F and 

<l 

~ II 
A followed, but 

G ':J Ii HJ appeared 
to be learnt as a step -r ! e 

"til ,... 
Second Third from or tOvlards one of 

--c-- the four previous notes. 
First stage--- stage stage 

Practice took place until these were added to the repertoire. W.~en 

this had been achieved, progress continued, but it was found that 

the 7th was more easily learnt by-the interval. 

~ 
It was described by the children 

z=tl EJ II • standing like a as out sore i 
thumb' • 

Pitch learning at this stage meant the ability to listen to the 

given not~, and then play the correct note on their pitched instru-

ment, singing it in tune to the correct name. 

Care was taken to avoid the impression of testing for memory 

of pitch, as it had been fOllild that the too early testing that most 

so-called aural training in schools seemed to consist of, caused 
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lack of confidence by drawing attention to the intangibility of 

sound before learning took place. Once the learning of the diatonic 

intervals vIas secure, and this \Vas usually the case by the end of a 

year, it was safe to progress to the introduction of the two 

accidentals mentioned and the idea of the moveable 'doh'. 

vmen this is established one can proceed to modulating and to 

the introduction of -the Minor Hade. This must hOvlever be gradual 

as there is much evidence to suggest that work in the minor mode is 

related to lli~certainty. 

The Minor Mode and Apparent Lack of Definition 

Three simple examples illustrate this, although controlled 

expe~iments were not possible. 

(a) A group of twenty-two children were told to listen to two 

pieces of music on different afternoons; one was ' in a major 

mode and the other in a minor. They were then asked to draw 

or paint anything they liked which they felt fitted in with 

the music. Generally the major music brought out brightly 

coloured, clearly defined paintings, while the minor music 

produced 'wishy-washy', ephemeral paintings. 

(b) In a school for emotionally disturbed children, the use of 

the minor keys had to be discontinued with the younger children, 

because of the uncertainty and emotional disturbance that it 

regularly created. 

(c) A recording of a series of music therapy sessions with a patient 

in a Psychiatric Hospital illustrated the state of security of 

the patient. ~r.l'1ile- he progressed towards being discharged his 

improvising shov;ed his n:oving a".day fro~ the rr:inor mc-de to the 

major; eventually he was discharged. Later he returned to the 
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hospital, having regressed, and his ~~provisation was back 

in the mino~ Bode. 

SUH.i\1ARY OF SECTION II 

Pitch learning requires the establishment of a feedback system 

durinq_the optimQ~ years. 

Three-year old children can discriminate between d and 

but are only beginning to discriminate between figure and ground. 

Cut out notes, felt notes or magnetic notes, for placing on the stave 

should be used, rather than drawing notes on the stave by hand. 

Relative Pitch learning requires a visual cue for maximum 

efficiency in learning. Traditional notation appears to be an ade­

quate visual cue. It is important during early childhood to first 

introduce pitch without the assistance of a visual cue allowing maximum 

attention to be directed to the sound. A secondary cue however will 

be needed for meaning and identification purposes; initially training 

periods should start with pitch learning games without secondary cues, 

progressing to the inclusion of secondary cues, preferably visual, 

at a later stage. The provision of a visual cue is sometimes called 

'aided hearing'. 

Absolute Pitch learning appears to be greater when the visual 

fixation corresponds simultaneously with the presentation of the 

auditory stimulus sufficiently loudly, sufficiently often, and 

without variation during the first six years of life; variation can 

prevent learning. The fixed 'doh' method is therefore likely to be 

most useful at this stage. If the moveable 'doh' is introduced too 

early it could possibly interfere with pitch learning at this age 

of acuity for absolu:.e pitched sounds, WnlC:1 is without the reversi-

bility of me~tal 2cti o~ required for Relative Pitch learni~; . 
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Relative Pitch learning requires reversibility of mental action 

and the maturity of eye movemen·t necessary for the development of 

visual speno It would appear therefore that Relative Pitch work 

and the moveable 'doh l method could usefully be appioached by 

approximately six years of age. By this age the A.P. acuity of 

the child has begun to drop, making decentring possible. 

The learning of notation is essential since it is an act of 

definition. Pitch learning will be limited to that which can be 

separately defined. It is therefore important to have an adequate 

notation. 

Complex rhythmical work can impair pitch learning during the 

optimum years, there should therefore be separate pitch and 

rhy~hmic training. 

First learning of pitch belongs to the pre-puberty years, 

whereas there is no decline in rhythmical development until about 

eighteen years of age. Pitch learning should therefore receive 

priority during the pre-puberty years. 

Training in rhythmical work and the recognition of rhythmical 

patterns assists in the development of eye movement. 

Pitch learning is an interactionary process - a response from 

the subject must be evoked befor~ learning can take place. 

~he use of colour to assist p£tch learning is undesirable 

during the years of the greatest plasticity of the brain. 

Tactual, Spatial, Motor and Kinaesthetic cues assist and rein­

force relative pitch learning and ' the more senses involved in anyone 

piece of learning the quicker and more efficient the learning. 

The nearer t h e subject is to puberty the greater the need for 

the maximum use of supporting cues. 
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Time is a n. i mpol-tant factor in. pitch le?-rr.ing. A period of 

a year appears to be significant. 

Twenty Dinutes daily training, first thing in the morning, 

five days a week, appears to produce the best resul~s. 

Although first learning of pitch takes place during the pre­

puberty years, reinforcement at the post-puberty stage is necessary 

to maintain learning. 

There is greater pitch identifi"cation for notes in attentional 

positions in mtisical phrases. 

Middle C, C:, G and E appear to be learnt by the majority of 

children first and in that order. Further learning appears to spread 

to adjacent notes from these four. Once the lo ..... bsolute Pitch learning 

period is past, a premature introduction of Chromatic Intervals and 

the Minor Node hin.ders Relative Pitch learning, produces uncertainty 

and a lack of confidence. These should be delayed lliitil the 

diatonic scale is firmly established, i.e. usually after one year 

of training. 

Testing, instead of teaching, should be avoided in Aural 

Training until confidence has been gained by the subjects in their 

own pitch memory, as an emphasis on testing draws attention to the 

ephemeral nature of so~~d. During the years of the greatest 

plasticity of the brain it is important to first store information. 

Testing pitch memory before its acquisition is non-sensical. 

The softest level at which training can be carried out demands 

attention in order to be heard and therefore encourages critical 

listening. Loud sO~ids make no such demand. Train~ig to listen 

must surely result in the most accurate intonation and learning, 

subject to the ::-elation.ship beti ... 'een complexity of tones and dynamics. 



90 

Ambiguous pitch sensations can arise if electronically synthesized 

com~lex tones are presented out of musical context. 

I 

-j 

I 
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:3ECTION } 11 

THE AGE FAC'TO;~~ 

Pregnc:;ncy 

Sm:gery has provide'" J,roof that the hea':ing- mechanism is of 

complete size by the sixth m! ,r,th Gf pregnancy. There is no neural 

connection betv,-een mother a;jd :;:o-:::-c.us to make t_he transmission of 

learning possible says Sergean"c, and Corner (1944) supports this by 

pc;inting out tInt not a single nerve fibre crosses the ban:ier 

'k 
ye-t as Murphy reports, the [oct.:al heart ra-te incl.-eases after Pure 

Tone Stimulation through the m;:.ternal \vall. Why must there be a 

neural connection? Is it noT.. possible for the sound to reach -the 

auditory mechanism of the foetus, which surgery has shown to be 

f'Jlly developed by the sixth lJlonth of pregnancy? After all sound 

GDll be conducted by fluid and ilnrl_an tissue although this is not a 

particularly good conductor. There would of course be SOlJle masking 

of Hie sounds by the mot-:!-'>er I s heart beat ano gastric noises. 

The California ReSP <1:r."ch l?:rojec-t has shown tha-t t.he foetus 

resp'.:mds to sound fromt-_ne sixtb month. An apparatus for 

monitoring foetal respXlse,s dur~_ng labour is shown, in schematic 

L:Jrm l on the follO\.ying paC]'_' 0 (I;opied from Scientific F_merican 

I'~''3gazine. The work has :,')len pioneered by Edwe.rd H.G. Hon of the 

U::-Lversi ty .of Southern C..ll.iforni<~.) 

(""lUrphy, K.P., 1962.) 
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ELECTROENCEPHALOGRAPH 

-------~---_._------_._- ...... -- - -.--- -_ ... 
__ • ____ • _______ ,_ - __ ••• 0. ~._. _____ ~. _____ • ___ • __ • 

Above, shown in' sCl1'~-n3.t.:'_C x.orm, is the apparatus for monitoring 

£oet.al responses during lab.:).lr. A flexible stainless steel 

ele::trode is introduced ilto the uterine cavit~/ through Jehe dilat8(1. 

cervix aft.er labour has :h:::q~c,;. The electrod,} i.s aJetached to the 

,~I;alp and picks up change,:; In 0;' :'l.in-wave activit.y. A miniature 

earphone is also introdL.c,'d ·through the cervix and positioned near 

the foetal ear. In a stety with six volunte 0 '''' ~,'-8gnant women 

0)!~ foetus had a consic'::.en:' e'loklJ response 'J' suund delivered 

The sound stimuli de] .;"1cred to Us fo:--:'::.us v!a~:; in bursts of 
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This lIas .important implications for ·the study of pitch learn-

in0 and lan9,~~e acq~isition, sb.c~ it could mean that the ch~ld 

is born vr; t'.~ three months experi2Ece of sonnd. It is l ;'2refo:c2 

possible that lliUCh tha·t has bc~en described as innate aLl.1ity, 

could be expJ.0.ined by this th,~'ee months eKperienc:e. To r: ;3::.i.ma,:,' 

the type of sound stimullls received by the child is cm-"S2ixntlv of 

importance. A study of ':.;12 conduc·tion of sOUIid in fluid together 

Iii 

with the effect of human ti~'f:;U~ is therefore necessary, in attempt-

ing to es·tablish the. nat.UTe of sound arriving at the foe-r~l-'s. That 

sound locali sation is pO.3sible via the human skin, see th,"> ;'l',xck of 

G. von B~J.:esy (1955). 

Additionally one lj"' .... st establish whether the foetd J middle 

ear is fiJled with fluid or air, If filled with air then according 

to Dr. Brian Ray of the IvlarinE'V,lit Technology UnderwCt't er Centre, 

Fort Bovisand, Devonshire, England, ithe hearing threshold is 

typically between 50 dB and 70.}B Y::cf. 0.0002 dYl1eS/SLt.cm." 

The sensi~5.vi ty corresjJonding ap]J,oxLDJaJcely i:o the bone C'''::'- duc1.ion 

threshold in air. Accurding to 1l~'1S0!l and Donaldson ho'."",,vel:) 

pneumatizC':tion of ·the tympanmn is not nearing complet ion unt LL 

between the eighth and ninth month of foetal life, whicJ' llJ'~;d.?"3, as 

Dr. T. J;'ll:vis of GrooJce Schuur Hospital explc;ins, tha.::' both spaces 

of the middl e ear bef·'JY"" nne'Cilll2tization are almost cE'u:ainly full 

of amni-:ytic flujd whicn would maKe hearing in the foct-us e:--ltir.:,ly 

fluid bO.t:r>2 

;;'cc.ordin~ tn Bra;,:'1.'\: ;:PIG t'ollien the und2rwater LIJ::eshold SPL 

is CGD.:;Jcant: dS ."- flln~\:i""n .)f ·'.-c:st frequency up to 4 000 Hz vlith a 
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m8b ':'OU'C 68 rl.E. The underwa ter speech reception th.ccshold is 

ab' j.- ~J dB ab,:)Vethe pure tone t:h:t'esho1d averaged over frequel;'cy 

ri::' 125 - 4 000 Hz; about the same as tha'c obtained in air for 

appear th,l': tht::: increased SPL required for the underwatu~: threshold 

is due to a coy,ductive impairIJJ(~nt produced by ·the cornbin3.t-ion of: 

(a) the 0c:clusion of the external auditory meatus by -:.pe 

(b) the mismatch of Dllp2dance between the air in the middle 

ear dnd ·the water medium. 

(c) The rna ss loading of the eardrum and middle ear mec';af':'.sm. 

The high scores (96% co~:rect) obtained from diver/listener:c-; 8ubmerged 

in wa.ter .l.n the tests cc:rried ou·t by Hollien, suggests ·.hat. speech 

receptJon and discriminatJ .. on a.ce similar in water and air. 



An unborn child is checked for possible hearing defects. Attending the mother (from left) are: Dr 
Erik Wedenberg, physician audiologist; Mr Bentil Johansson, audiologist engineer; and Dr Bjorn 

Westin, obstetrician. 

In the a:bove photograph scientists a:t:·e trying "~'J Ll·a ..... g~ the 

foetus's hearin'j ....:apabili·ties. The mot~ler has a buzzer jev:;.ce 

cupped over her ciooomen below her navel, a00u.t four iilches fr()]D 

thE:: ear of the foetus. The mother wear:'" headphones Cl:J.d a masking 

t.o:~~ is used ·to prevent her hearing thf~ tone burst.s from the buzzer. 

:;;18n the mothe~c L3 relaxed the buzzer ,-"mits a loud tune bur::,;t". 

The sound starLles the foetus causing its muscles to..! tighten and 

quickening its heC'.~:·tbeat. These changes dJ~ relayed t') J. ::::hc,rt-

the foetus perc~~ving the m0~h2r'~ ~2axl.~2 ~, Vui~2 and r~., ~ic 
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sounds as well as extc;rnc<l ::..o"L:nds fLLL'.2':Cc.. :.;n .. ongh the: d;on.i.otic flu.Lc;' 

(Stockholm Karolinska Insth .. '.lc-e,· l!Ud~ology ':.'_'~:?.rl:m(;mt") The resedrch 

into l.he use of the recorded sOi.mds of 2. moc;,c~r' ,s heartbeat. to 

paciIy nev,r-born babies beJ ng carLLed out by -tho LOldoll hospital, 

* Whitechapel, would [urt;,2:c suppurt these f:i dd.ings. ,A. consideration 

of the nature of ·the s(1une). cxpel:ience appoxew:ly por3siblQ from the 

Si.x-trl month of foetal life rro.y be ?nother exp;"'nat.ion of the various 

theories of aesthe·tic reSjJC' 1 ~? (I£o:1ard Meye:!::') , 2.nd of pen:.:ept-uaJ. 

report (Bruner, Postman) as n.:pGl:"lecl by CarlSeYI (1976). 

~'he possible transfer of learning through chemi_cal processes, as 

demonstrated in exper.iments on rats, must also be considered. 

(Fjerdingsgad, 1971). 

1;.he first eight months of ~ife 

In order ·to explore the babies I response to, and learning of 

piv:::hed sounds during the fi::-st cight mon·ths of life, I first 

~e::l)rded baby sounds from NursE'ci".'s, Hospital;:; and. private homes; 

these were then edit:ed according to age in ox:der ::'0 establish the 

repponse evoked. Mothers cmd babies visited mE once a week for an 

afternoon session of playj :1:J ,.':i.th sounds, to c;xpl.ore ·those sounds 

most likely to evoke a vo-.::alisins response, ana to observe any other 

reac·tions to the sounds. These! '.·:ere carefully recorded. 

Tape recorded PitcheJ ;-;cm,Jles using the f"lockenspiel with an 

Audito:t-y 'lrainer amplifYln1 the sample at varying intensity levels 

were presented, via two loudspeakers, placed at Lhree feeJc from the 

chlld and on the level oE th0 ch~ld's ears. The child's response 

wa,:; observed and recorded, as the frequency l.a'lge 2Dd intensity L,:vf'l 

v,a·:; varied. The res;)onses noted were TIl'Jll€:nt.ary fr 2ezing, flickp .. J.llC" 

(*E.H. I. released tl1? neco:r:-ciil1<] us?d on &'C I·r.' entitJ.f.:'! "Sleep 
r;ent1.y in the Womb" on EH~"-Li'!A. 773.) 

~ 
I 
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of the eyes, turning of the head, and occasional . 'goos' a nd smiles. 

The bQbies were obviously hearing t he r a nge of pitched sounds presented. 

This being the case fluid-borne hea~ing of the fully developed . 

adult would only need compensation for the threshold changes produced by 

the medium (fluid) itself, i.e. the hearing is essentially via bone 

conduction 'with a substantial 'conductive' loss, and threshold rela­

tively flat at approximately 70 dB. 

Once the threshold of hearing is.reached for the underwater 

listener, the relationships between speech reception and discrimination 

are similar to those prevailing in air. However, in the case of the 

foetus prior to pneumatisation, the middle ear is apparently full of 

fluid. If this is the case, would the 'mismatching of impedance' 

still occur? 

In an experiment designed to test the pitch discrimination 

ability of the baby during the first. year of life, I prepared a col­

lection of pitched percussion instruments behind scree~s so arranged 

as to form a circle. The mother sat on a chair in the middle of the 

circle and her child sat on the floor at the mother's feet. Students 

who were behind the screens then proceeded to 'bombard' the child with 

individual notes of varying pitch and softly played nursery rhymes, 

whilst I noticed the baby's response, and watched the Sound Level 

Indicator (open University Model, CS l5C). Although recording the 

sound levels at which the varying responses were evoked, I was prima­

rily c~ncerned with any changing responses according to the pitch of 

the stimulUS. The following photographs attempt to record an eight 

month old child's variation of responses according to pitch, showing 

that pitch discrimination is possible. 
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'i .. . 

Soprano Glockensniel Ba ss Xylophone -

N.B. Notice the simi~ar expressions on the faces of the baby and 

the student yet neither is aware of the other! 

The mothers were taught to play simple nursery rhymes at the 

piano and to sing them to the child holding the child on their 

lap. Responses were noted daily. Soon it was noticed that the 

child turned correctly to the part of the piano being used by the 

mother. 
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Contented babbling a nd chuckle s were t he usua l res~onse s but 

some mothers recorded that their baby s oon began to look tOvlards the 

correct part of the piano \vhen the y played notes of varying pitch. 

This appears to begin at appr oximately two mon.ths. 'Host mothers 

recorded that their babies were happy with softly played notes, but 

disliked loudly played notes - even to the point of screaming. 

I continued with the exploration of the growing child's res-

* ponse to sound, by circul~ting a questionnaire among mothe'rs of 

young children, asking for their observations on the sources of 

so~~ds which were noticed to attract the attention of their baby in 

any way. When these questionnaires were analysed, .· I found that 

during the first eight or nine months of a child's life, a child 

. was concerned with individually pitched sounds and his response to 

them appeared to be related to importance and pleasure of basic 

~eeds, i.e. feeding spoon, cup, toys, etc. 

Tape recorded records of the babies' attempts and progress 

in vocalising (when analysed) produced the following observations. 

Attempts at vocalising are initially the result of interaction 

between child and mother (or mother' substitute), and appeared to 

be entirely unaffected by external stimuli, as without the social 

support of this relationship the babbling gradually died away 

regardless of available sources of sound stimulus. ' The mere 

presence of the mother however was not sufficient, interaction was 

an essential prerequisite for vocalising to continue beyond the 

eighth month. Vocalisation has been shown by others to be part of 

the process of the learning of sounds. This pattern of behaviour, 

i.e. from babbling to silence was found in two groups: 

(*Copy in Appendix, p.302.) 
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(a) Those born deaf. 

(b) Those deprived of mother/mother substitute and child 

interaction during the optimum years. 

Stimulation to babble is therefore seen as an essential to establish 

the necessary auditory feedback in order to continue and advance 

in both vocalisation and the relating of sounds. Without vocalisation 

there appeared to be no progress towards the relating of sow1ds one 

to the other and the forming of pitch phrases. The baby remained at 

the stage of direct associations with individual sounds. It was 

£ound that each sound was practiced a great deal before proceeding 

to a new sound, and that stimulation was necessary to start off the 

sessions. The sources of stimulation noticed to start off such a 

babbling session were: 

(a) Mother making physical contact by lifting, patting, tickling 

t~e child while talking to it (the meaning of the conversation was 

clearly unimportant and could be absolute gibberish providing the 

tone was pleasant and physical contact made). Tappolet (1907) was 

able to switch from French to German while retaining the same 

intonation without affecting the young child's response. 

(b) Animal or bird sounds or family pet entering the room. 

Seeing the family pet was sufficient to stimulate sound making -

the copying of the sounds made by the animal on earlier occasions 

showed a memory for the pitch of sounds. Bernard Rands and 

Christoper Small also show how visual patterns act as stimuli to 

sound making. (Rands, B., 1973.) 

(c) So~~ds of .approach of food. 
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(d) Singing to the child, playing with a rattle or other toy. 

(e) Babies, in the presence of others of similar age, copied each 

others' vocalising attempts, one appearing to stimulate the 

other. The exactness of the pitch copied is very noticeable. 

(f) Tape recorded samples of the baby's babbling when played to the 

same baby on another occasion, stimulated further babbling. 

(g) Noises from the child's immediate environment, providing they 

occur sufficiently often without the unpleasant association that 

could cause rejection with the consequent failure to learn, 

stimulates the child to babble. Some of the sounds that are 

apparently being remembered from approximately two months of 

age have been observed to be: 

(1) Voice of member of family; 

(2) Spoon against cup; 

(3) Tap running; 

(4) Rattle, toy; 

(5) Door slamming; 

(6) Footsteps; 

(7) Door bell. 

This stage of direct association between sound and experience is 

the beginning of the auditory memory required for all language 

and music skills. If the environment is without sound or variety 

of sounds then there can be no experiencing of the associations 

~ Ii.ecessary for the acquisition of auditory memory. It must also 

be realised that this deficiency fails to provide the prerequisite 

experience to enable Pitch Discrimination to develop. Consequently 

sounds will appear mere noise to the child, lack individual 

interest and therefore quickly be rejected and not learnt. The 

failure thus becomes a ce~tral p~oble2 as witho~t the learning 

of meaning) perceptio~ cannot ~ev21c~. 
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The introduction o f t he child to s ound ma k i n g toy s, a nd ' t hen 

encouraging him to play with them wa s yet another source of stimu-

lation to babble. The c h ild also began to copy the sounds he found 

interesting. Interest wa s s e en to be a very important factor. 

Inability to experience differences in pitched sounds resulted in lack 

of interest in all sound, which led to lack of learEing. 

Pitched 

t~on -Pi tch ed 



Trying for himself 

Tryir.g to imitate my playing 
on the drl:!J. 

104 

Removes the Tcne-Ear 
previously played 
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Concentration as he tries to cooy 

Exploring for himself 

The child imLtated my playing on the drwn but removed the tone 

bars of the Glockenspiel that I had struck as if expecting this 

action to result in the SOllild being reproduced. 



Concentration as he tries to coPY 

Exploring for himself 

The child imltated my playing on the drum but removed the tone 

bars of the Glockenspiel that I had struck as if expecting this 

action to result in the sound being reproduced. 
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The problem was quickly shown to be that of retaining the child's 

interest for sufficient length of time to permit learning to take 

place, since once the sound became familiar the child lost interest 

in it. This is a true indication that the survival type hearing 

with which they are born had not yet become listening. Wnile the 

interest was retained the baby responded to very soft sounds, but 

once the interest was lost quite loud sounds of the same pitch 

were totally ignored. A smile often appeared after a high pitch 

sound when a lower one of the same intensity level had been ignored. 

A second stage appeared to be reached at about six months, 

when the child started to interrupt itself every now and again by 

exploring its \'lhole vocal range even to the point of screeching. 

It seemed to be entirely exploratory as the child made no attempt 

to isolate sounds within the exploration. The amount of practice 

that each so~~d received appeared to affect the progress of the 

child towards the learning of the sound. All babbling was recorded 

and studied. It is important for the 'purist' musician to notice 
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just how Dany 0:: t he sources of stimulatio~l in pitch learning of 

the young child \'Jere non-sounq source. This may help theo to 

understand the need for some of the games used by such people as 

Kodaly, Suz~~i, etc., in order to attract the young child's 

attention sufficiently long enough to penuit learning to take place. 

Between the eighth and tenth months the tape recorded babbling 

showed a gradual departure from the monosyllabic pitched sounds. 

This appeared after much practice of the individual sounds followed 

by vocal exploration. ~vo syllable sounds started to appear and the 

following changes ~ere noted: 

(a) \men copying each other for the first time there now appeared 

the occasional lack of exactness of pitch on the second sOlliLd 

of the pair. 

(b) There was a greater need for meaning to be attached to the 

sound. 

(c) There was no longer the continuous spontaneous copying of 

each other's sounds. 

(d) There was no longer the same degree of fascination for single 

sOQnds, the children appearing to be more concerned with the 

relating of sOlliLds to meaning and the vocal experimenting of 

more than one sound together. Pitched sOlmds on the Xylophone 

attracted the childrens' attention for a short while only, 

they soon lost interest. 

From the tape recordings I then charted the number of pitched sounds 

that the babies vJere learning. Twenty-two babies were used, their 

vocalising tapes, edited and a.nalysed. This information VIas further 

checked with the written records kept by four of the mothers. 
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Pitch sound s vocalised bv babies. 
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Age in months 

For the purpose of the graph the score was counted when the 

tape recordings showed that sounds were vocalised at exactly the 

--same pitch as earlier vocalising, the vocalising being stimulated 

by .. tape recordings of other children. The intention had been to 

. show the ~~solute Pitch learning of the child, but it was noticed 

that even without the stimulating tape recordings of the child's 

earlier vocalising attempts, the sounds learnt were repeated at 

exactly the same pitch as the earlier vocalising. I began there-

fore to I O:::"-:=: t he ODini cn t :-~2t t he c hild I ·S survival hearing with 
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Pitch sounds \localised bv ba.bies. 
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Age in months 

For the purpose of the graph the score was counted when the 

tape recordings showed that sounds were vocalised at exactly the 

--same pitch as earlier vocalising, the vocalising being stimulated 

by ,tape recordings of other children. The intention had been to 

. show the ~~solute Pitch learning of the child, but it was noticed 

that even without the stimulating tape recordings of the child's 

earlier vocalising attempts, the sounds learnt were repeated at 

exactly the same pitch as the earlier vocalising. I began there-

fore to fo~-:: the opinion that the child I ·S survival hearing with 
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"'hich they aYe born, ~,;:..s for sounds of fixed pitch, and that it was 

not a case of learning Absolute Pitch but more a case of retaining 

or 'fixing' it. Sergeant's work (and some of my own experiments 

agree with him) showing the more accurate expressio~ of Absolute 

Pitch when the subject is tested on the very first instrument on 

which they learnt in early childhood, is at first therefore puzzling 

(see Instrumental Influence). If however the child was born with 

Absolute Pitch, hov] would Instrumenta"l experience affect the 

position? The following summary explains this. 

Experiments with young babies during the first three years of 

life involving the tape recording of their responses to pitched 

sounds and phrases, followed by the analysing of the recordings, 

showed that it is the ability to learn Absolute Pitch through the 

acuity of hearing for sounds of fixed pitch with which 'the child is 

born, and not the presence of Absolute Pitch. The lack of reversi­

bility of mental action of the newly born child ensures total pre­

occupation with individual sounds and their variation of pitch, 

intensity and duration (all a function of frequency). Variation of 

pitch however must equate with variation of experience. 

Prior to the develoFIDent of vocabulary, attention is directed 

solely to those aspects of sound as they are the only source of 

information and meaning. Consequently it is the pitch of the sound 

which will first be learnt, subject to sufficient meaningful 

experience at this age. 

Hanus Papusek of the Institute of Care of Mother and Child, 

Prague 4, is ' of the opinion that the child is born with P~solute 

Pitch from which it gradually moves if there is insufficient experi-

ence to ensure fix~tio~. He attempts to show this by measuring the 
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child 's reflex response to pitch. His experiments at least give 

information as ·to the child's ability to hear SOQ~ds of varied pitch, 

one of the necessary preliminaries to pitch discrimination. 

Dr. Die G.S. Stephens, Audiology Department of.the Institute 

of So~~d and Vibration Research, Southampton University, also supports 

the view that the nature of the chlld's hearing at birth is of 

Absolute Pitch and claims that they are educated away from this. 

Direct relationship with the individual sounds is essential 

for learning. This is shov.n by the way in which the reflex (startle) 

response of the newly born child quickly changes according to 

association with the sound. A new sound will bring the usual startle 

response but as the sound becomes familiar, so the reaction varies 

according to its association, i.e. sotmds of food on its way will 

bring happy gurglings, ~ounds with unpleasant associations will bring 

tears or fear, sounds without direct meaningful association to the 

child will bring boredom and loss of any response similar to that 

of a deaf child. In trying to attract the children's attention to 

the pitched sounds I continually fo~~d that once the pitched sound 

became familiar, if it had no other meaning associated with it, they 

lost interest. One way to interest the child was for the mother 

ta be involved in some pitch making activity such as singing or 

playing. Wnen rewarding each correct response with a sweet each 

child's interest was again roused and continued for longer than the 

initial response, showing that it was not its potential ability 

that had dropped, but its desire to respond. It is .this latter 

lack of response that in my opinion causes the difficulty in the 

learning of Absolute Pitch. How does one bring meaning into pitch 

learning at the stage when optimtLll cOrlditions prevail for F..bsolute 
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Pitch learning, when by the same token the child cannot relate sounds 

one to another in order to form meaningful wholes? The answer 

would appear to be by direct, pleasurable and meaningful relation-

ships to each sound. 

In this research it can be noticed tllat Absolute Pitch as 

distinct from Relative Pit~h has only been learnt, when such direct 

associations have taken place during this optimum period, which for 

the greatest degree of learning appears to be approximately the first 

three years. 

As Dr. Elder points out, the babies'hearing appears to be 

similar to that of certain high grade animals, i.e. they both have 

* the acuity of hearing for individual pitched sounds. The use of 

vocabulary with both, can be varied without change of response 

providing pitch and tone remain the same. Properly structured 

sentences are ignored as meaningless by animal and baby, while beth 

depend on the pitch and tone of monosyllabic 'sentences' for 

information. Pitch becomes, by experience, the means of discrimina-

tion between what could otherwise become meaningless· sounds. That 

this is an important stage of learning, is sho\'.'I1 by the number of 

normal children with language and learning disorders due to having 

been deprived of the opportunity of relating meaning to single, 

fixed pitch sounds. The responsibility for this lies with those 

parents who insisted on 'properly constructed sentences' at . the 

stage when what was required was a one to one relationship. (In 

this respect the children of teachers, lecturers, etc. appear to 

be the most lat risk'.) 

Like many children exposed to .several languages simultaneously 

c.·~:r.- ::..;:; t :-~ e f i.:-::-st l :'.':2 ~::ir.~ stage when sufficient practice, \ '1i thout 
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variation, of the one to one relationship is so essential, many have 

failed to acquire any language adequately. A developed pitch memory 

is vital for language development. 

It is perhaps worthy of note that while childr.en given the 

opportunity, gradually extend the relationship of sounds to phrases 

and sentences and move away from the monosyllabic 'sentence', so 

their absolute pitch acuity fades. On the other hand, while the 

animal does not progress from an understanding of the monosyllabic 

stage and continues to rely solely on pitch and tone for information, 

it retains its acuity of hearing for absolute pitched sounds. This 

would appear to support Dr. Stephen's statement that .the child is 

educated away from Absolute Pitch. 

The child's hearing acuity for high pitched sounds (reflex 

hearing) is described by many as reaching its peak by the age of 

three years and beginning to decline by the age of six years. In my 
'. 

opinion the reflex hearing is at its most acute at birth and from 

then begins to decline. This opinion was formed as a result of games 

and experiments with young babies, where the babies' changing reactions 

to sounds of similar intensity were noted. Controlled experiments 

however were not found practicable. I suggest that this opinion 

is further supported by three observations: 

(a) Noise damage appears to be caused by oxygen 'hissing' 

into incubators at approximately 65 dB S.P.L. when newly born 

babies are placed inside~ The same damage apparently does not 

occur when an older baby receives similar treatment. Could this 

be that the hearing has become less sensitive? 

(b) There appears to be' no attempt by the baby to monitor 

its o\m vocal 'output through its hearing lli!til about eight ~onths. 
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Perhaps the hearing has not dropped sufficien~ly in pitch until this 

age to be within the childis vocal range and therefore of use for 

monitoring purposes. 

(c) The greatest accuracy in the learning of Absolute Pitch 

appears to take place during the first three years o-f life, the stage 

of extreme hearing acuity for high pitched sounds, declining steadily 

until puberty. 

Pitch learning is thus seen to be vitally important for speech 

and language development. Roederer d~scribes pitch learning as a by-

product of speech. I cannot help wondering if speech is not the 

by-product or extension of pitch learning. 

Investigation of the child's response to Pitched Sounds between the 

age of two and seven years, using the Orff tuned percussion instru-

ments in weekly sessions of forty'minutes with 97 Children 

(A) Two and three-and-a-half year old age group (23 children) 

I 
As a result of trial ana error it was found that the Glocken-

spiels were too small for this group and the bass Xylophone did not 

attract the children in this group. The Sporano and Alto Xylophone 

appeared to be suitable and appealed to the children. 

Each child was first given a xylophone with all the tone bars 

on it to make the complete diatonic scale. The child of this 

age was confused by so many tone bars and in spite of careful 

explanation and demonstration could not select any particular tone 

bar. ~~l the tone bars of the xylophone were then removed with the 

exception of G and C. G was called the top note and C was named 

the bottom note with the xylophone held up to show the relative 

positions. I played the top note and then as;<:ed the children to 

play the top note on their instr~~enti this pres2nted 
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no difficulty. I then repeated this using th.e· terminology :"1igb 2nd 

low, again the children had no difficulty and played the correct 

note. I repeated this a third time using the terms 'soh' and 'doh l , 

showing them which was which several times but the children could 

not identify the correct note. 

The next experiment was getting the children to listen with 

their eyes closed while I played a note, and then when the children 

were told, they had to open their eyes and play whichever note they 

thought it was. They could all do this \vithout hesitation.; they 

could also name it as either the top or bottom or the high note or 

low note. 

I then produced a Cardboard Ladder which the children correctly 

labelled as a ladder without prompting and described it as something 

they could climb up and down. I then showed a special ladder I had 

mad~ for them with only two rlli~gs on it like their xylophones. 

I also cut out a note from black cardboard. I held my xylophone 

alongside the latter and sho\ved the children that when I placed my 

note on the bottom rung of the ladder I played the bottom tone bar, 

and then when it was placed on the top rung I played the top tone 

r 
bar on the xylophone. 
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I found the following: 

(i) The children had no difficulty in playing on the correct tone 

bar when I placed the cardboard note on the cardboard ladder 

providing the terms high, low, top and 'bottom were used, or l 

stuck the note on without any comment at all. They were con-
.., 

fused hm'iever at any attempt to introduce either letter names 

or tonic solfa. 

(ii) The cut-out note was only regarded as a pointer since they 

found it impossible to play one SOUJld to one note, but they 

eventually stopped banging on the tone bar when I removed the 

note from the ladder. To the child the cardboard note meant 

banging on the appropriate tone bar on the xylophone all the 

time the note was stuck on the rung of the ladder; they clearly 

~~re not coping with notation. 

(iii) Experiments with G and E or C and E instead of G and C were not 

at first successful. The children found it easier to discrimin-

ate between G and C. Games were then invented involving 

discrimination between the two notes G and C. When they 

appeared to lose interest I assuwed that they were ready to 

move on to the smaller interval and I introduced E as the 

"'-" 
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middle note; this \..,as after five weeks. The middle note "'Tas 

introduced in the same way as the top and bottom notes, i.e. 

on the xylophone held alongside a thr€8-ru.'I1g ladder while I 

played on each tone bar labelling it Top, l1iddle and Bottom.. 

The same procedure was followed ~'I1til once again the children 

appeared to lose interest; this happened after three weeks. Again 

I tried to introduce Tonic Solfa but the chi~dren could not cope. 

We then practised touching our feet for the bottom note, our middles 

for the middle note, our heads for the high note and stretching up 

with our hands for the new sound, i.e. A the sixth from C, but for 

three weeks the children could not cope with the new sound although 

they quickly lost interest in the other notes. In the fourth week 

they all: 

(a) Suddenly absorbed the new note. 

(b) Began to cope with the Tonic Solfa nareing of notes. 
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Were able to listen to the note being played and find 

it on their instruments and place the cardboard note on the 

c rrect rung of the ladder. 

(d) vlere able to sing doh, me, soh, lab. as they 'played their 

instruments or placed their notes on the ladder. They 

could not cope with playing one sound to each note but 

continued the drum roll type beating of the tone bar. 

(e) Rewards kept the child's inte~est for a longer period and 

produced a greater accuracy of response. 

(f) I.Q. appe~red to have no relationship to the child's ability 

to discriminate pitch when vocalising, but did affect the 

use of terminology in identifying pitch and the ability to 

match sounds on an instrument. (Terman and Merrill tests 

were used to aS,sess the child's I .Q.) 

(B) Four year old age group (26 children) 

The same procedure was carried out with this group as with the 

younger group. It was found that the smaller Glockenspiels were 

possible with this group. The following points were noted: 

(1) The terms Top, Bottom, High and Low were used to introduce 

the Tonic Solfa names which the children then learnt within the 

first three weeks. 

(2) The same order of introduction of notes was needed with 

this~ group as with the younger group, but they did not need so 

long to master them and it was possible to introduce the sixth from 

C as 'lah' much more quickly. 

(3) The children's response to pitched sounds was different in 

this group, they did not lose interest in a sound once it became 

f2~ili2r, but appeared to gain confide~ce in their ability to play 
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the correct note or sing it correctly to tonic ' solfa. The y could 

all: 

(a) Play the correct note on their instrument after listening 

to me play it on the piano. The notes identified by all 

accurately were e, E, G, A and e' after three months practice. 

(b) Play the correct note after I placed a note on the ladder. 

A few were also able to sing it without instrumental support. 

(c) Listen to the note played and place the note on the correct 

(d) 

(e) 

(f) 

rung of the ladder. 

This group were able to play single notes to each note placed 

on the ladder although it appeared to be an effort. 

They were able to learn to discriminate between €! and the 

d by playing single notes for 

I placed d ~n t·he ladder. : 

and keep banging when 

The children could read tunes playing them note by note 

correctly as I put them on the ladder but could not cope 

with reading phrases moving from left to right. 

The nature of the child's hearing appears to move away from attention 

to the Absolute Pitch sound from about the thirtieth month, by three 

years approximately they begin to (a) relate sounds and build tunes; 

(b) relate sound to symbol. 

(e) The four plus to five year old plus qroun (16 children) 

The work described in the earlier groups was coped with easily 

and the following additional points were noted: 

(i) Melodies could now be read from left to right, s~~g to 

tonic solfa and correctly played on their instruments. 

~TIen placi~g notes cn the board to make tlli~es, they needed 

extra help to place the notes from left to right. 
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I 
(ii) I plus c; meant J and not just t wo short and 2 

long note. 

(iii) The whole diatonic scale wa s nOTd being used and sung. 

The Stave was now introduced in the follo'ding manner. P. cardboa.rd 

ladder was pi~ned at one end of the blackboard 2ud strips of card 

of the same width as the rungs of the ladder were pinned across 

the bla.ckbcard, e. g. : 

Notes were stuck on the appropriate places and it was explained that 

sometimes the rung of the ladder was on a line and sometimes a space. 

The children had no difficulty in playing the correct notes in the 

correct order and in identifying the tune. They could also point 

to each note on the board and sing each note in tune as they touched 

it. The value of c1 was demonstrated by attaching a piece of 

together and explaining how they meant the same as d 
string on the back of the notes, i.e. cJ Ci 

.... __ • ..... .r 
then tying them 

At this stage the children were able to: 

(a) Find each note of the diatonic scale on their instrument 

when reading it from the ladder or stave. 
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(b) Listen to any note being played and then correctly identify 

it by playing it on their instrument. 

(c) Point to the notes on the Stave and sing them to tonic 

solfa, in tune and with indication or duration, thus: 

cJ = doh and cJ = doh-oh 

(d) Find the correc-t notes within the diatonic scale from 

middle C on the piano and sing the note to tonic solfa. 

(e) Respond correctly to symbols ff, f, pp, p. 

All the work done was designed to bring about the maximum 

repetition of pitched notes in as meaningful a manner as possible, 

retaining the children's interest, and evoking maximum interest and 

response. At this stage it is necessary to used the fixed 'doh', 

i.e. doh = C. This compares with the first learning stage of 

language, i.e. one sound to one symbol without variety. 

(D) The six and seven year old aqe group (32 children) 

Work -with the Orff type tuned percussion instruments was covered 

in the same way as with the pre-school group, but with more vocali-

sing; sessions were also able to last longer. The vocal work was 

based on the Kodaly method but using English nursery rhymes and folk 

songs. The children sang to tonic solfa from staff notation and 

the following durations of notes were used both in singing and 

playing, e.g. d d. o 

All degrees of the diatonic scale were practised with each 

duration: (see over) 
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doh I doh J doh-oh d~ doh-oh-"oh 0 doh-oh-oh-on. cy 

te I ray I ray-ay I ray-ay-ay 0 ra y-a y-a y-a y 0 0 0" 

lah ~) me J me-e J~ me-e-e 0 me-e-e-e 

soh J fah J fah-ah d~ fah-ah-ah 0 fah-ah-ah-ah 

fah J soh d soh-oh do= soh-oh-oh 0 soh-oh-oh-oh 

me J lah J lah-ah d·~·= lah-ah-ah C lah-ah-ah-ah 

ray ; te d te-e d~= te-e-e a te-e-e-e 

doh J doh J doh-oh d~ = deh-oh-oh 0 doh-oh-oh-oh 

It was again noticed that the children found interval work much 

easier at this stage than the scalewise approach. It was further 

noticed that moving by step, appeared to be more an exercise of vocal 

organ control than an aural training exercise, whereas interval pro-

gressions did of necessity ""involve aural work. Stepwise work without 

interval leaping tended to encourage lazy listening, and consequently 

careless intonation by failing to take advantage of the child's 

natural acuity of hearin~ for pitch at this stage. This is necessary 

to establish maximu..rn learning of the absolute pitch of each degree. 

This is I suggest, the reason behind the greater ability in sight 

singing with good intonation shown by youngsters of this age trained 

via the Pentatonic Scale, than those using only the Diatonic Scale 

stepwise without an intervallic approach. Descending scales also 

require greater placing of the voice and involves aural exercise. 

The order in which pitched notes were usually learnt by the 

children, aged betvleen two years and six years in the experimental 

groups used, was as follmvs: 
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The se three note s were learnt f a i r l y quickly . The next t wo , figures 

4 and 5, followed after a time lag. 

4. (}=:= : E "- ~1 
5. ~-\'-_" ---r-q '-1-1,_ 

· .,t€.f~---~.!'.---H 
a . 

The learning of notes 6 and 7 followed after a longer time lag. 

7. 

The last note to be learnt, figure 8, was Ib'. 

8. 

N.B. When testing 600 children in the Junior and Secondary Depart-

ments of a Direct Grant School, 900 children in a Comprehensive 

School and 100 children in a Special Boarding School, I found only 

one child (aged 8 years) who did not learn middle 'C' first. 

This child learnt 'D' first. 

With the age group two years to six years the method of 

testing the children's pitch learning was to playa note on either 

the piano or the xylophone. The children had to listen and then 

imm~diately play the correct note on their own instrument. 

Continued work showed that whereas these pre-puberty children 

at the end of one year's training were able to identify the 

Absolute Pitch of these notes, some reinforcement was necessary 

before the notes could be pitched vocally. 

Constant reinforcement was necessary to firmly and permanently 

establish ~~solute Pitch learning. In general, it appeared that 

three years work was required at the pre-puberty stage, under 

opti.:n~..E c O:1d i t i on s , t o esta.bli s n. ;'....;'Jso l ut.e Pitch f·:ecory . 
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I 
(ii) ! plus <5 

, 
meant 0 and not just two short and a 

long note. 

(iii) The v.lhole diatonic scale Via s novv being used and sung. 

The Stave was now introduced in the follovling manne~. A cardboard 

ladder was pinned at one end of the blackboard aud strips of card 

of the same width as the ru.1'1gs of the ladder were pinned across 

the blc3.ckbcc.rd, e. g. : 

Notes were stuck on the appropriate places and it was explained that 

sometimes the rung of the ladder was on a line and sometimes a space. 

The children had no difficulty in playing the correct notes in the 

correct order and in identifying the tWle. They could also point 

to each note on the board and sing each note in tune as they touched 

it. The value of J was demonstrated by attaching a piece of 

together and explaining how they meant the same as d 
string on the back of the notes J .i. e. J Q 

' ........ ~,_/ 
then tying them 

At this stage the children were able to: 

(a) Find each note of the diatonic scale on their instrument 

when reading it from the ladder or stave. 



I 

I 
! 

i • 
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(b) Listen to any note being played a nd then correctly identify 

it by playing it on their instrument. 

(e) Point to the notes on the -Stave and sing them to tonic 

solfa, in tune and with indication of duration, thus: 

J = doh and doh-oh 

(d) Find the correct notes within the diatonic scale from 

middle C on the piano and sing the note to tonic solfa. 

(e) Respond correctly to symbols ff, f, pp, p. 

All the work done was designed to bring about the maximum 

repetition of pitched notes in as meaningful a manner as possible, 

retaining the children's interest, and evoking maximum interest arid 

response. At this stage it is necessary to used the fixed 'doh', 

i.e. doh = C. This compares with the first learning stage of 

language, i.e. one sound to one symbol without variety. 

(D) The six and seven year old age group (32 children) 

Work with the Orff type tuned percussion instruments was covered 

in the same way as with the pre-school group, but with more vocali-

sing; sessions were also able to last longer. The vocal work was 

based on the Kodaly method but using English nursery rhymes and folk 

songs. The children sang to tonic solfa from staff notation and 

the following durations of notes were used both in singing and 

playing, e.g. d d. o 
All degrees of the diatonic scale were practised with each 

duration: (see over) 



doh 

te 

lah 

soh 

fah 

me 

ray 

doh 
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doh doh- oh 

1 c ray ray-ay 

me me-e 

fah fah-ah 

soh soh-oh 

lah lah-ah 

te te-e 

doh doh-oh 

doh - oll - oh 

ray-ay-ay 

d:J me-e-e 

d ~ fah-ah-ah 

do = soh-oh-oh 

. d.~ = lah-ah-ab. 

d i) = . te-e-e 

d ~ = dch-oh-oh 

o doh- oh- oh- oh 

o ra y-a y-a y-a y 

o me-e-e-e 

() fah-ah-ah-ah 

o = soh-oh-oh-oh 

C) lah-ah-ah-ah 

o = te-e-e-e 

() doh-oh-oh-oh 

It was again noticed that the children found interval work much 

easier at this stage than the scalewise app~oach. It was further 

noticed that moving by step, appeared to be more an exercise of vocal 

organ control than an aural training exercise, whereas interval pro-

gressions did of necessity~ involve aural work. Stepwise work without 

interval leaping tended to encourage lazy listening, and consequently 

careless intonation by failing to take advantage of the child's 

natural acuity of hearin~ for pitch at this stage. This is necessary 

to establish maximum learning of the absolute pitch of each degree. 

This is I suggest, the reason behind the greater ability in sight 

singing with good intonation shown by youngsters of this age trained 

via the Pentatonic Scale, than those using only the Diatonic Scale 

stepwise without an intervallic approach. Descending scales also 

require greater placing of the voice and involves aural exercise. 

The order in which pitched notes were usually learnt by the 

children, aged between two years and six years in the experimental 

groups used, was as follows: 

3. 9 Z! . B 
{-\):::: - -=H 
~ 
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These three notes were learnt fairly quickly. The next t wo, figures 

4 and 5, followed after a time lag. 

4. 

The learning of notes 6 and 7 followed after a longer time lag. 

The last note to be learnt, figure 8, was 'be. 

8. 

N.B. When testing 600 children in the Junior and Secondary Depart-
"" 

ments of a Direct Grant School, 900 children ina Comprehensive 

School and 100 children in a Special Boarding ~chool, I found only 

one child (aged 8 years) who did not learn middle 'C' first. 

This child learnt 'D' first. 

With the age group two years to six years the method of 

testing the children's pitch learning was to playa note on either 

the piano or the xylophone. The children had to listen and then 

imm~diately play the correct note on their own instrument. 

Continued work showed that whereas these pre-puberty children 

at the end of one year's training were able to identify the 

Absolute Pitch of these notes, some reinforcement was necessary 

before the notes could be pitched vocally. 

Constant reinforcement was necessary to firmly and permanently 

establish ?~solute Pitch learning. In general, it appeared that 

three years vmrk w'as required at the pre-puberty stage, under 
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Identifvinq the note tGI 

___ . ___ ___ .. .l 

Listening to the note played on a xylophone and then playinq the 

same note on the piano 

The reversibility of mental action necessary before the act 

of discrimination can be made has not usually begun to develop 

until the stage of great acuity of hearing for, and therefore pre­

occupation with, the absolute pitch of individual sounds has begun 

to recede. Prior to the achievement of pitch discrimina~ion, 

conditioning of auditory stimulus and cue is essential. 
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Pitch learninq of children aced four years to nine years in a 

worthing School, folloY.!; ng the Vocal Train.inq Proqramm.e 

The programme was carried out for three months with a daily 

ten minute training session, approached scalewise and vocally. 

Group of 30 children - aged four years 

Notes: (a) 
(b) 

(c) 

Tired easily. 
Individual efforts more accurate than group work. 
Interval singing and recognition better than 

scalewise passages. 

Group of 30 children aged six years 

Notes: (a) Only one child could not manage 'lah'. 
(b) Individual work still better than group work. 
(c) Interval singing and recognition better than 

scalewise passages. 
(d) Drawing of ladder appeared to assist learning. 
(e) Younger members of the group found difficulty in 

pitching above 'G' but recognised the notes 
aurally. 

In this investigation "pitch learning" meant singing in tune with 

an instrument and the diagrams represent the order of learning. 



1 2 5 

Group o f 23 c h ildren - a oed s even yea-s 

Notes: (a) Five of the group could not yet sing 'tel in 
tUne and were marginally out of tune at 'lah'. 

(b) vlithin one week's training all were in tune. . 
(c) Interval singing and recognition more accurate 

than scalewise approach. 
(d) Group work still weaker than individual, but signs 

of improvement. 

Group of 32 children - aged nine years 

Notes: (a) Diatonic scale sung in tune and correctly identi­
fied within first term. 

(b) Sang in tune as a group. 
(c) Intervals approached both rising and falling. 

Falling intervals learnt more quickly but not 
scalewise passages. 

(d) Different children now capable of leading the 
'drilling' session from the keyboard and being 
critical of the results. 

. (e) Notation no\v linking with the ladder as a means 
of reinforcement. 

Key to the Group results 

sang in ttLTle. 

o sang slightly out of tlli~e. 
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A record of the possible pitch learning of children at each 

age becomes increasingly important when it is realised that it is 

auditory memory, on which we must rely for our auditory based 

skills. From this it follows that children must learn the maximum 

possible for their stage of development, in order that their auditory 

memory attains full potential development. 

The urgency of the problem can be illustrated by the realisation 

that by seven years of age non-native speakers of the English 

language are normally incapable of learning the 'the sound naturally 

through their hearing if they have not already done so. This is 

the highest pitch sound in the English language \-lith the weakest 

S.P.L. Fortunately once we have learnt a sound it only requires 50% 

hearing to recall it from our memory. This means that by seven 

years of age we must rely on our memory for the highest pitched 

sounds. 

GROUP A 

Pitch learning of children aged seven to eleven years using the 

Vocal Traininq Proqramme 

Scalewise and interval work was carried out simultaneously. 

Sixty pupils were tested, twelve in each age group. After a one 

year training programme the following results were achieved. 
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Age in years at start of training 

Results expressed in grades A, B, C, D. 

A - Sight sing fluently in any key with good concentration 

and nil mistakes. 

B - Sight sing reasonably well, but with occasional lapses 

of intonation. 

C - Sight singing in tune only possible when singing with 

others. 

D - Unable to sing in tune. 

There was no Absolute Pitch learning at this stage, although 

the majority could correctly identify middle 'Ct. Intelligence 

appeared not to affect pitch learning at this stage. National 

Foundation of Educational Research non-verbal Tests and Schonell's 

Intelligence' Tests A and B were used, but the range of ability 

among those obtaining Grade A, B or C was from I.Q. 90 to 120. 
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I.Q. therefore had apparently no bearing on th~ grade obtained. 

In order to ensure that audiometrically this was a normal group of 

children, Pure Tone Audiometric screening was carried out using 

an ~~plivox 51 Audiometer, frequency range 125 Hz to 8 000 Hz. 

It was noted however that the more intelligent of the group showed 

.a . tendency tmvards careless intonation. As a group they quickly 

grasped the academic points of a lesson and also responded quickly, 

but at times often without adequate listening. 

Using the same group of children, numbering sixty, and follow­

ing one year's work at the Training Programme, Pitch Recognition 

Tests were given using Novello's Modern Sight Reader, Book I • 

. The following pitch scores were recorded together with I .Q., 

Personality Score and age at start of training programme. 

Each child was allooated a number for identification purposes 

while maintain.ing privacy. 
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PITCH RECOGNITION TESTS 

Age at s t art Per s ona lity Pitch 
Nu."Ube r I.Q. Recognition of training score 

score 

1 100 10 2 80 

2 112 8 1 95 

3 90 6 1 90 

4 .120 10 3 80 

5 115 8 4 100 

6 100 9 3 85 

7 100 10 "3 80 

8 115 10 3 75 

9 110 10 3 75 

10 100 10 3 70 

11 100 10 3 65 

12 100 8 3 85 

13 100 ." 10 3 65 

14 112 10 3 70 

15 115 8 1 100 . 
16 90 8 4 95 

17 115 11 3 55 

18 112 11 3 50 

19 110 11 3 60 

20 112 11 2 15 

21 95 8 2 65 

22 90 8 3 60 

23 110 10 3 50 

24 112 11 3 55 

25 115 10 3 75 

26 112 10 3 65 
'. 

27 115 8 3 75 

28 110 10 3 80 

29 120 11 3 35 

30 90 11 3 65 

31 90 8 3 65 
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]l.ge at start Perscnality Pitch 
Nlli'11ber I.Q. Recognition of training score 

score 

32 110 11 3 50 

33 112 8 3 75 

34 110 11 3 60 

35 90 9 4 100 

36 90 11 4 80 

37 115 9 4 100 

38 130 10 4 90 

39 115 9 3 100 

40 120 6 2 90 

41 112 6 3 100 

42 120 8 3 90 

43 110 11 3 60 

44 115 11 3 65 

45 120 9 3 95 

46 110 .. 9 2 85 

47 100 10 3 65 

48 100 8 3 80 

49 90 6 
. 

3 80 

50 120 10 3 70 

51 110 11 3 ·45 

52 100 11 3 50 

53 90 11 3 35 

54 110 11 1 55 

55 90 9 1 60 

56 112 10 3 5 

57 100 9 3 45 

58 100 6 3 40 

59 100 11 3 45 
'. 

60 100 8 1 85 



1 31 

The s amDle c orre lat i on c onf-Fic i ent bet\\'ee n. I.O. a nd Pi t ch Lea r nSg 

s·core in this a cre oroup \-1<3. S 0,0775 i.e. very little 

relationshiD between I.Q. and Pitch Lea rninq at this aae. 

Melodic Dictation tests (Novello's Folk Song Sight Singing Series, 

Book I) were then given to the same group, requiring the children 

to write out the dictated phrases theoretically correctly. As the 

tests became more technically difficult (theoretically, not aurally), 

so the more intelligent children achieved higher scores in their 

ability to record accurately; albeit their aural identification 

. -remained similar to less intelligent children. It was also found 

that the moveable 'doh' method on tonic solfa presented more diffi-

culty in identification with the slower children than the fixed 

'doh' - their ability in 'fixing' a pitch to a given note being 

stronger than their ability to relate a pattern of sounds from 

any note. 

Personality 

This group of children had all experienced severe emotional 

stresses which had eventually led to their committa~ to various 

residential institutions for the maladjusted. As a group the 

majority lacked self-confidence and it was found that too early an 

introduction to the test situation destroyed the embryo self-

confidence, and ·so care was taken to only drill the audio/visual 

cue, but give opportunity for self-criticism by private practice 

until the pupil asked to be .tested. The standard of intonation 

achieved was excellent with the majority but by general observation 

I formed the opinion that personality could have a greater 

influence on pitch learning at this stage than intelligence. On 

testing however I found that the samDle correlation coe-fficient 
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The samnle correlation coefficient between I.O. and Pitch Learnina 

score in this a Ge qrouD was r
A 

0,0775 i.e. very little 

relationshio between I.Q. and Pitch Learnino at t his ace. 

Melodic Dictation tests (Novello's Folk Song Sight Singing Series, 

Book I) were then given to the same group, requiring the children 

to write out the dictated phrases theoretically correctly. As the 

tests became more technically difficult (theoretically, not aurally), 

so the more intelligent children achieved higher scores in their 

ability to record accurately; albeit their aural identifica·tion 

remained similar to less intelligent children. It was also found 

that the moveable 'doh' method on tonic solfa presented more diffi­

culty in identification with the slower children than the fixed 

'doh' - their ability in 'fixing' a pitch to a given note being 

stronger than their ability to relate a pattern of sounds from 

any note. 

Personality 

This group of children had all experienced severe emotional 

stresses which had eventually led to their committa~ to various 

residential institutions for the maladjusted. As a group the 

majority lacked self-confidence and it was found that too early an 

introduction to the test situation destroyed the embryo self­

confidence, and ·so care was taken to only drill the audio/visual 

cue, but give opportunity for self-criticism by private practice 

until the pupil asked to be tested. The standard of intonation 

achieved was excellent with the majority but by general observation 

I formed the opinion that personality could have a greater 

influence on pitch learning at this stage than intelligence. On 

testing ho\vever I found that the sample correlation coefficient 
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TtlaS only r = 0,0284 i.e. hardly any relationship betvieen personality 

and pitch learning and even less than between I.Q. and pitch 

learning at this age. Assessment of personality hmvever was based 

on scores given by an observer, and not on self-recqrding tests, 

and the only personality factor measured on a four point scale was 

self-confidence. 

GROUP B: SENIORS 

Pitch learning of children aged twelve to fifteen years using the 

Vocal Training Programme 

Scalewise and interval work was carried out simultaneously. 

Eighty pupils were tested, twenty in each age group. After a one-

year training programme the following results were obtained: .. 

12 + 13 + 14 + 15 + 

Acre in years c:.t start of training 

Results achieved expressed in orades A, B, C, D • 

. A - Sight sing fluently in any key with good concentration 

and nil mistakes. 

B - Sight sing .reasonably fluently, but with occasional lapses 
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C - Sight singing in tQ'1e only possible when singing with 

others. 

D - Unable to sing in tune. 

~n apparent lack of pattern and relationship with age at start 

of training 'was puzzling in view of that ShOvffi by the younger 

group A. This was investigated arid produced the following important 

observations: 

(1) All those scoring 'A' at 12 year~ were p-hysically immature 

except two, who had received musical training prior to entry -

even the group of below average intelligence scored lA' at 

this age if physically immature. 

(2) All those scoring '0' at the age of 12 years were physically 

mature at the start o~ training. 

(3) All those scoring lA' from th~ age of 14 years upwards were 

either girls or had received some early musical experience. 

At this stage it was noted that sexual maturity possibly affected 

pitch learning more than actual age. It was further noted that a 

second peak of hearing acuity and iwproved vocal quality was being 

regularly recorded among the physically immature group. This 

appeared to be happening for a few months prior to sexual maturity 

developing. It was only of a few months duration and appeared to 

be insufficient to have a permanent effect on the learning of pitch. 

This ,.ha s also been noticed by other researchers. (Hartin, M. C., 1974.) 

After one year's training approximately 50% of this group were 

given the Pitch Recognition Tests. The following pitch scores were 

recorded, together with I.Q. and ages at start of training . 

. : ; 
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Number I 1.Q. Score % Age 

1 100 15 12 
2 100 20 13 
3 85 5 12 
4 90 0 12 
5 110 30 13 
6 100 28 13 
7 100 8 12 
8 100 5 13 
9 115 32 15 

10 110 45 15 
11 100 30 14 
12 100 0 15 
13 100 5 -IS 
14 115 35 16 
15 112 30 14 
16 112 32 15 
17 90 0 12 
18 90 0 16 
19 115 35 15 
20 115 45 15 
21 100 20 13 
22 100 20 14 
23 110 25' 16 
24 115 30 14 
25 100 • 20 15 
26 100 18 13 
27 100 15 13 
28 90 10 13 
29 90 5 14 
30 100 15 14 
31 110 20 14 
32 100 18 14 
33 110 25 13 
34 100 20 14 
35 120 60 13 
36 100 10 14 
37 1-00 15 15 
38 100 20 13 
39 100 60 15 
40 115 30 14 
41 120 45 13 
42 110 40 13 
43 100 75 13 

The samDle correlation between 1.0. and pitch score in this ace 

groue ~2S fo~d to be rB~~~0~,~6~4~3~1~(~i~.~e~._a=u~_=it~e~a~s~t~r~o~n~a~r~e=la~t~l='o~n~ls~h~.l=·P 

between 1.Q. and Pitch Score with this ace croue). 
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It was noticed that scores generally \'le re very much Im-.'er with 

the older group, and became more dependent on individual ability to 

relate a visual cue to the pitch, and to relate an interval with the 

opening phrase .of a well knmvn melody. 

To test whether the two correlation co-efficients are the same 

use Fischer's ° - transformation. 

i.e. to test HO ~B against HA 

The statistic is normally distributed with zero 

mean and variance 1 1 
where n

l 
and + 

are the sample sizes and 01 ~ In (: + ::) 

0,7634 

and Z!i
2 

0,0777 . 

Therefore °1 °2 ° 3,3244 

J 1 1 
+ 

(60 - 3) (43 - 3) 

Using N (0,1) tables we find at the 5% level of significance the 

values: + 
1,645. Since 3, 3244::> 1, 645 we re ject the 

hypotheses that <> - b 
j A - J B 

and accept that they are different, 
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i. e . r.O. affec t s Pitch Score with t he older oroup (croup B) but not 

the younge r oroup (aroup A). 

In view of the observation that sexual maturity possibly 

affected pitch learning more than actual age, I decided to divide 

the older age group (group B) into two groups, i.e. those that were 

sexually mature before receiving pitch t=aining and those sexually 

immature, ' and.compare their results in the tests. 

Group Y - Immature, with ages approximately 12 to 14 years. 

Group X - Hature, with ages approximately 12 ·to 16 years. 

Using the Hann-Whitney-Wilcoxon test, we have the observed value of 

the statistic U i.e. U b 
o s 

U -

Jmn (m 

·Now 

!!ill. 
2 

+ n + 1) 

2 

43 x 15 
2 

~ mn~~(~m~;-=n __ +~l~) 

= 

Therefore U 322,50 
obs 

137,94 

643. 

is approximately distributed as a normal 

distribution with mean 0 and variance 1. 

(m & n are the group sizes). 

322,50 

J 43 x 15(:>9) 

2 

2,32 

= 137,94 

Compare with N (0,1) tables at 5% level of significance. Table values 

are + 1,645 and - 1,645. Since U b o s 2,32 > 1,645 

we reject that the groups are equally distributed and we accept the 

fact that sexual maturity befo~e train i na affects t ne p i tc h score 
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(1969) 
Desmond Sergeant/ ShOViS the age of commencement of training 

among Absolute Pitch possessors as the follmving. 

100 ". 

)...f ~ 90 l 
(0 U 
Q) +J 

80 f .r-! 

J:: 
.r-! Q) 70 +J 

~ 
r-l 

60 0 
U) 

.Q 
((j 

50 

40 

30 

20 

10 

2-3 3-5 . 4-6 5-7 6-8 7-9 8-10 9-11 10-12 11-13 12-14 
.., 

Age at con~encement of training in vears 

Proporticns of absolute pitch subjects amongst musicians who began 

musical training at each of the two-year intervals up to fourteen 

years. 

He also observed that absolute pitch learning disappeared 

completely if training did not begin until twelve years of age or 

so, but as shown in my Ovm work this appears to be tied to the onset 

of puberty and not merely to age. The big change at puberty appears 

to be the inability to develop a memory of individual pitched sounds 

to any level whatsoever. What had been learnt before puberty would 

be remembered and was assisted by reinforcement and relationship 

training, but the standard achieved was always dependent on the 

first learning that took place in the pre-puberty years. 

Many researchers have suggested the age between six and seven 

years as that observed to be the most opt~um for musical developcent. 
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They have then reasoned that this is when there should be the most 

attention paid to musical education. They have failed to realise 

that hearing is approximately three years in advance of vocalisation, 

and that what the child is expressing at six is the result of three 

years of listening. This failure is dangerous if it results in a 

lack of listening training during the first six years. 

The declining ability of Pitch Learning as the age of the 

cow~encement of training increases is shown in the 19 different states 

of pitch learning achieved in descending order. 

(a) Ability to pitch notes immediately from memory, without any 

cue to better than a semi tone, without being faulted. (This 
M 

~ appeared to require maximum influencing factors available in 
Ul 
$...t 

~ the first three years.) 

(b) Ability to recall pitch notes from memory, slightly delayed 

~ ~ response apparently assisted by a visual cue or other association. 
Ul tn ~ 

~ 
tn·..-I tn () ~ 0 ~ c Ability to identify notes pitched immediately. Experimentation, 
o ~ . ..-1 
S Q) $...t 

res ~ ~ 
~ ~ vocalising or visual cues not being necessary. 

~C+-l 
Q) ~ Q) 
~ • ..-I ~ 
o .0 
~ § ~ (d) Ability to identify pitched notes with a slight delay, 
Q) S . ..-1 
$...t .r-! ro 
Q) x > apparently assisted by a visual cue - the sight of the instru-
~ ro ro 

E Ul en Q) $...t 

Q) Q) $...t res ment often being sufficient. 
~ $...t Q) Q) 
res Q) ~ >. 
~-§UlCO 

~ (e) Identifying the pitch accurately within a semitone and not 
Q) en 0 ~ 
Ul ~ ~ U) 
Q) 0 0 ~ 
~ Q) ro ~ faulted more than 1 in 10 scores. 
E-t 'n C+-l C+-l 

(f) Identifying the pitch as above but also allowing the subject 

to sit at the piano touching, but not playing the notes, or 

experiment vocally. 
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(g) Identifying pitched notes when played on their own instrument, 

but response often delayed until the next note was sounded. 

4-l 
a 
H 

(h) Identifying one note, usually middle 'C' immediately, and 
Q) 

.Q 

9 then the remaining notes more slowly, as if using the 'e' as 
s:: 
<ll 
r-! 

a point 6f reference. 
.Q 
co s:: a (I) 
(I) H 

(i) Identifying certain pitched notes fairly quickly but often 
co co 
(]) Q) 

H >. confusing adjacent notes - although this does not appear to 
co >. 

4J 
H H 
a (]) happen when the middle 'C' is involved. The larger interval 

.Q 

9 & 
s I appeared to be the more accurately the pitch identified. The 

• ..-1 (]) 
>:: H 
co 0.. 
S kind of instrument used as a source of pitch sample begins to 

(]) 
(]) .c: 
H 4J 
(]) affect the accuracy of identification. 

~ O'l s:: 
• ..-1 

(I) H 
4J ~ ' (j) Able to identify middle 'C' and then providing sufficient 
t> 'Ij 
(]) 
·n (]) 
..or-! 
~.Q 

time allowed it was "'possible to identify most diatonic and 
(I) co 

r-I 
O'l -..-I chromatic notes. 
s:: co a :> s co 
co 

(]) (k) Key chord necessary to establish a Tonal Centre and then it 
'Ij H 
(]) (]) 
+) ~ a 
s:! (I) 

became possible to immediately pitch all diatonic and chromatic 
H 

(]) a 
$..I +) 
<ll t> 
~ co 

intervals. Sufficient time was necessary to a.llow exact 

4-l 
(I) 
(]) O'l 

placing of melodic phrases, otherwise there was tendency to 
+) s:! co • ..-1 
+) t> 
(I) s:! 

occasionally have the melodic outline correct in relationship 
(]) 

<ll ~ 
(I) r-I 
Q) 4-1 

to the first note, but perhaps at the wrong pitch. Cadential 

~ s:! 
• ..-1 

Points and other attentional places usually pitched correctly. 

(i) Key chords and preli.mi~ary work necessary to establish Tonal 

Centre which took longer than in earlier stages, but once 

established, chromatic work was still possible without loss 

of tonal centre. 
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(m) Key Chord and Preli2inary \'lark to est.ablish the Tonal Centre 

makes it possible to identify Cadential Points and Inter-

vals, providing some time is allowed for this, but often 

only the melodic outline is identified with the actual pitch 

being a tone too high or too low. Chromatic notes can only 

be used as accidentals - often only the flattened 7th or 

sharpened 4th - without the destruction of the tonal centre. 

(n) With time spent on the establishment of a tonal centre and 

some practice on the identification of diatonic intervals 

relating them to known melodies, it was possible to identify 

pitch. There seemed however to be no further development of 

pitch memory since the only intervals etc. remem.bered, were 

those from previous~y known melodies which they had learnt 

to identify. Vocally, it was only possible to move to a 

chromatic note by semitone without losing the tonal centre. 

(0) Given a sample after the preliminary work to establish a 

tonal centre, it was possible to obtain an accurate response 

during the session, but this was not remembered beyond the 

end of the session, .i.e. played and named by the teacher, 

and sung by the child as shown below • 

./ 

The ' child vIas then asked "wnat is this?1I 
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(p) Jl..bility acquired to sing reasonably well in tune once the 

tonal centre was established, but vocal or instrumental 

support was needed at the beginning of most phrases. Span 

of pitch memory was very short. 

(q) Capable of singing in tune with continued instrumental support; 

up to 30 dB amplification of the pitch source assisted, even 

when the subject was audiologically normal for his or her age. 

(r) Unable to sing in tune even with instrumental support, but 

could recognise the playing of well known melodies. 

(s) Unable to 'hear' melodic outlines, each pitch appearing to be 

only a noise - speaking voice flat and without pitch variation, 

any skill involving auditory memory affected. This state was 

only found among those suffering from some form of hearing 

abnormality - usually either a sensori-neural hearing loss or 

a central dysacusis. Those with a conductive hearing loss, 

providing there was sufficient hearing to enable the sound's 

to be heard, had been able to learn pitch within the limits 

of the hearing present during the pre-puberty years. 

It was found that the most accurate pitch learning was achieved 
/ 

when the greatest number of influential factors were present at the 

youngest age. The first three years appearing to be the most 

important. It was also found that the influencing factors could 

compensate partly for age but only at the pre-puberty . stage. 
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Auditor\~ S D2n - In an attempt to study the auditory memory span 

for temporal patterns with 30 subjects from a boys' secondary school 

in Rhodesia without the influence of tone, I prepared lists of 

unrelated phonetically balanced words in groups of six at a time. 

This I had found \<las the maximum number of unrelated words achieved 

by any subject in the group. 

Using a Linco Trainer to present each group of words at a S.P. 

Level according to their individual audiograms, thereby reducing 

variation of stimulus to between the individuals of the group, I read 

each group of words. The subjects wrote them down from memory at 

the end of each group of six. The results are given in the diagram 

below: 

Word 
1 

Word 
2 

Temporal Pattern 

Word 
6 

Clearly another set, of 

phenomena when dealing 

with temporal fusion is 

involved. These findings 

are .supported by Millikan 

and Darley in 'Brain 

Mechanism' underlying 

speech and language, i.e. 

Attentional Points (see 

section 'Tonal Reiation-

ships in Pitch Learning'.) 

Having noticed that improvement in the learning of absolute 

pitched notes appeared to lengthen the Auditory Hemory Span, I carried 

out the fo llo~.~T i!"'lg t e st on a g rot:p of 15 music students \'lho had receivei 
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daily aural training for a cOr::lplete academic year. The test .... las 

scored as follows: 

(a) Two points for each note correctly identified. 

(b) One point for each note in error of not more than one 

semitone. 

A series of notes was played without any reference tone and a 

cluster of notes played between each test note to destroy any 

lingering sense of tonaliuy. The A.P. judgement score was then 

listed for each subject and compared with their score in a 15 note 

melodic dictation. The following chart was compiled by averaging 

the melodic dictation score achieved by each group of A.P. judgement 

scores: 

Auditory Memorv Span Score 

l 2 3 4 5 6 7 8 9 10 11 12 13 ' 14 15 

~ 
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~ 
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AIl Investiaation of Pitch He-::lOrv 

The age controlled aspect of pitch learning appears to be 

both the auditory memory and the actual proces~ of pitch discrim-

ination not affected by memory, i.e. when discrimination does not 

involve a memory span of longer than thirty seconds. This opinion 

has been formed as a result of the following experimental evidence 

acquired from Pitch Memory Games and Pitch Discrimination Tests. 

I would stress that this can only be" considered as an opinion due 

to the difficulties experienced preventing the experiments from 

measuring up to the exact criteria required for"controlled experi-

ments. 

Pitch Memory Games : 150 children between the ages of 5 years 

arid 18 years without an acquired pitch memory, or previous musical 

... 
experience, were given a pitched note to sing. At a pre-arranged 

signal they all became silent, trying only to think of the note 

given to them to remember. At the end of the prescribed period, 

they were checked individually for memory of the note, scoring a 

point if they were accurate. 

Pitch Hemory Soan of Untrained Children 
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Group B (I.Q. 120 - 135) 

10- --.-z:; 
x-~-.-y~ 

s:: 
'M 9-
)..j 
0 
u 8-
(J) 

s:! 7-
(l) 
)..j 4J 
'"0 s:! 6-
r-l 'M 
'M 0 
.c p. 5-
0 

co 
4-1 4-
0 

)..j 3-(l) 

..0 

f3 2-
z 

l-

IS 30 45 60 75 90 105 

Time in Seconds 

G'roup B was observed to actively find ways of helping themselves 

remember the pitched sou;ds far more than Group A, and I suggest 

the improved score primarily reflects this ability, albeit that 

the consequence of their actions would result in a better auditory 

memory being acquired. 

Pitch Discrimination: A comparison of 114 children's scores 

in the Bentley Pitch Discrimination Tests was made with their memory 

* span. There was a very definite correlation, as all those 

achieving high scores in the Pitch Discrimination Tests had 

noticeably longer spans with more accurate intonation. Pitch 

Discrimination clearly affects the acquisition of Pitch Memory. 

The above experiments were then rep~ated with the following 

variation of activities taking place during the tests: 

(a) Looking at pictures. (b) Listening to a story or part of one. 

(c) Running around a room . . (d) Talking to each other. 

(e} Singing songs. (f) Listening to music. 

(*See data on. p.1472.) 
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Activities (a) to (d) did not affect the Pitch Bemory Span 

score, but (e) and (f) completely interrupted the process. This 

would support the earlier findings that to learn the exact pitch 

of a sound they must be presented singly and . sufficiently often. 

I.t-l 

10-

9-

8-

o 4-
H 
(l) 3-
..0 

S 2-z 
1-

Pitch Memory Span of Musically Experienced Children 

______ ~X ______ }4~ _____ X,----~X~----~X~------~X.------~X~--~y~ 

15 30 45 60 75 90 105 120 135 

Time in Seconds 

All the foregoing experiments were repeated with children 

who had received more than a year of musical tuition, were musically 

literate and able to sing. easily in tune. The findings were very 

similar except that the Nemory Span was increased to two minutes 

before the score began to drop. The Pitch Memory Span increased 

according to experience. 

An Investigation of Pitch Discrimination at D.S.G. School : 

The Bent,ley Pitch Discrimination Tests \vere used with 114 children 

whose ages ranged from 12 years to 18 years; their scores vlere 

averaged according to their ages in order to assess any possible 

influence of age on their score. The results are ShO\vJl on the next 

page. Following this, their P. D. scores were compared vIi th their 

Fitch Meoory a~d IQ 2CO~2S. These results are also recorded C~ 
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The s c ores obta i ned i n t he Pitch Memo r y Test we r e grouped a ccor d ­
i ng to t he Fi tch Di scri mina tion Scor e obta i ned by t he sa~e c ni ld and 
the r e s ul t s ave r aged . This gr aph wa s d r a wn to illustr ate t he r e l a tion ­
ship bet\· .. een Pitch Discrimi nation a nd Pit c h Hemory Span (short term). 
This ~~rk s~ggest s t ha t t he greate r the Pi tch Discrimination the 
longer the Pitch Memory Span. 

20 
19 x x x x x x x x x x 
18 x x x x x x x x x 

Q.l 17 x x x x x x x x x 
~ 16 0 x x x x x x x x 
u 15 en x x x x x x x 
s:: 14 x x x x x x x 
0 +J 13 'r-! Ul x x x x x x 
+J Q.l 12 co 8 x x x x x 
s:: 11 .r-! >. x x x x x x x 
S Q.l 10 .r-! rl x x x x x x x 
~ +J 9 t.> s:: x x x x 
til (l) 

8 .r-! ~ x x x 
0 7 
,c 

6 t.> x x x 
+J 5 ' r-! 
P-I 

4 
3 
2 x 
1 

1 2 3 4 5 6 7 8 9 10 

Pitch Hemory Span Score (10 note melody) 

Pitch Discrimination and Intelligence 

Two groups, each of ten children aged 11 years, were studied. 

They.were from similar sociological and educational backgrounds. 

No child had received individual musical training and both groups 

followed a similar state-contro~led syllabus. Group A had IQ scores 

ranging from 100 to 120 (according to N.F.E.R. Non Verbal Test DH, 

1958), and Group B from a special school, ranged from 75 to 100. 

(The experiment was carried out before permission was given to use 

the 'Special Class' syllabus -when necessary.) All children were 

given the Bentley Pitch Discrimination Tests and the group scores 

average assessed. Gr oup A avera a ed 15 with a s tandard deviation of 

2.7 a nd Group B averaaed 6 .9 wi t h a standard deviation of 1.38 . Pitch 

Discrimi nation r equiring an ac t of compa rison would appea r to be 

effected by in~ellis s~c e level . 
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Pitch Discrimination Score of 114 Children 
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These scores suggest that contrary to the findings of others 

. (Martin, 1970) , Pitch Discrimination deteriorates w.ith age. 

Effects of Training on Pitch Discrimination : The children 

taking part in the investigation of Pitch Discrimin,ation were 

subjected to a month's training in Pitch Discrimination of a few 

minutes daily, five days a week. This resulted in an overall 

improvement in discrimination between the smaller changes in 

frequency, but no one group improving more than the other. An 
average improvement of 2 points was recorded. 

Ability to Learn Absolute Pitched Sounds For a period of 

seven months the ability to learn pitched sounds was tested for 

a few minutes prior to each weekly training session of twenty 

minutes. Records were kept throughou't the period to show the 

results and were finally expressed in the folloftling graph: 
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~.bi litv to Lea r n Ab s ol1..!t e Pitched Sou,j.ds 
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I then compared the scores achieved in the Pitch Discrimination 

Tests with the scores for potential Absolute Pitch Learning Ability. 
" 

This ability was assessed by comparing the scores in Absolute Pitch 

Memory Tests before and after the traini.ng sessions already des-

cribed. The test involved the playing at the piano of single notes 

punctuated by clusters of notes to destroy tonality. 

The following results showed both a distinct division between 

the Pre-Puberty and Post-Puberty Groups and the declining ability 

as puberty is approached. 

The Relationship bet~'leen Pitch Discrimination and the Learnincr of 

Absolute Pitch 

wnen X Pitch Discrimination Score. 

l\nen Y Absolute Pitch Le&rning Score. 
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Ten children aged five years to eight years 

X 19 18 17 17 8 19 18 9 12 6 

Y 10 8 8 8 3 9 9 4 5 2 

Ran..~ 

X 1!z 3~ 5!z 5~ 9 1~ 31z 8 7 10 

Y 1 5 5 5 9 2~ 2~ 8 7 10 

Score S =8 + 5 + 6 + 6 + 5 + 3 + 3 + 2 + 1 39 

Total possible score 45 

Kendall's coefficient of Rank correlation 

t (tau) = 
39 

= 0,8667 
45 

Test for significances S 39 n 10 

0,000058 

e.g. a very high correlation 

Ten children aqed eight years to ten years 

X 19 16 17 14 15 10 2 13 8 18 

Y 5 8 7 6 4 5 1 4 3 8 

Rank 

X 1 4 3 6 5 8 10 7 9 .... 
L. 

Y 5~ 1~ 3 4 7~ 5~ 10 7~ 9 1~ 

S = 0 + 5 + 7 + 4 + 2 + 4 + 3 + 2 + 1 28 

Total possible score 45 

t= 28 
0,6222 

45 

Test for significance S 28 n 10 

0,00101 

e.g. oUlte a hiah correlation 
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Ten child~en 2.qed e l even years to t,,\'el ve years 

X I 18 17 10 14 16 17 18 15 16 7 

Y I 9 10 6 9 7 9 8 7 7 7 

Rank 

X l~ 3~ 9 8 5~ 3~ l~ 7 5~ 10 

Y 3 1 10 3 7~ 3 5 7~ 7!]. 7~ 

S = 4 + 5 +5 - 5 + 2 + 2 + 3 + ° + 0 16 

Total possible score = 45 

L= 
16 

0,3555 
45 

Test for significance S 16 n 10 

0,123 

e.g. very little correlation 
... 

Ten children aged t\velve years to thirteen years 

X 15 19 15 19 19 16 16 1"9 20 14 

Y 2 2 1 3 2 2 4 2 2 7 

Rank 

X 7~ 3~ 7~ 3~ 3~ 7~ 7~ 3~ 1 10 

Y 6~ 6~ 10 3 6~ 6~ 2 6~ 6~ 1 

S = 0 - 1 + 3 - 2 - 2 - 1 - 3 - 1 - 1 -8 

Total possible score = 45 

L= -8 
= -0,17777 

45 

e.g. very little correlation 
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Ten children aqed t hirteen to f ourteen vea~s 

:1 
17 16 18 14 __ 16 18 14 11 18 18 

1 1 2 4 4 1 2 4 3 1 

Rank 

X 5 6~ 2~ 8~ 6~ 2~ 8~ 10 2~ 2~ 

Y 8~ 8~ 5~ 2 2 8~ 5~ 2 4 8~ 

S = -2 - 1 - 3 - 3 - 3 - 2 - 1 - 2 + ° -17 

Total possible score = 45 

l= -17 
-0,3777 

45 

e.g. very: little correlation 

Ten children aoed fourteen years to fifteen years 

X 19 17 14 9 10 16 17 14 8 18 

Y 3 0 1 3 1 1 1 2 2 2 

Rank 

X 1 3~ 6~ 9 8 5 3~ 6~ 10 2 

Y l~ 10 7~ l~ 7~ 7~ 7~ 3 3 3 

S 8 - 5 - 1 - 4 + 1 - 1 - 1 + 0 + 0 = -3 

Total possible score = 45 

~= 
-3 

-0,0666 
45 

e.g. virtually no correlation 
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Ten students aoed eiohteen y:::2rs to tT\'\l~2nty years 

xl 19 19 16 - 17 19 17 19 18 19 19 

yl 10 8 7 10 10 9 5 7 8 8 

Rank 

X 3~ 3~ 10 8~ 3~ 8~ 3~ 7 3~ 3~ 

Y 2 6 8~ 2 2 4 10 8~ 6 6 

S 3 - 1 + 4 - 4 + 2 - 4 - 1 + 2 - 0 1 

Total possible score 45 

"c= L 0,0222 
45 

e.g. virtually no correlation 

A comparison of these results would indicate that the scores 

of the POLe-Puberty groups showed: 

(a) An overall 50% improvement, as the results of training, on 

their score in absolute pitch learning. 

(b) A distinct and positive correlation between the -score achieved 

for Absolute Pitch learning and their Pitch Discrimination 

score. 

(c) A distinct relationship between their auditory thresholds 

as established by Pure Tone Audiometry and their Absolute 

Pitch score, although the threshold at which a response 

was evoked varied considerably among the children. The 

important factor being that the response was evoked 

sufficiently often and not at what S.P.L. it was evoked. 

It would therefore appear that what the pre-puberty child 

could discriminate between is that, given sufficient opportunity, 

he or S0e can learn. 
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The scores of the Post-Yuberty groups suggest that at this 

age there is little relationship between a subject's current Pitch 

Discrimina.tion a~ility with the standard of Absolute Pitch learning 

achieved. Additionally it . VIas noticed that in contrast to the 

overall averag~ of 50% improvements in the J...bsolute Pitch learning 

during the programme of training,showTI by the pre-puberty group 

and illustrated in the graph entitled 'Absolute Pitch Learning 

Score', the post-puberty group recorded a mere 0,02% improvement. 

A study was then made of the speed of pitch identification 

by the student who appeared to be acquiring Absolute Fitch; the 

student concerned is mentioned in the section dealing with 'the 

visual aspect of pitch learning'. She was tested daily at 13.50 

hours for five weeks and her scores recorded. It was found when 

arranging the pitched note; in ascending order according to the 

average reaction time, they were in the ' same order as that in which 

. 
young children appeared to learn them. The following illustrates 

this finding: 

0,7 1,1 1,3 1,4 1,5 2,1 2,2 2,3 

Average identification time in seconds 

It was further recorded that during a short period of respiratory 

infection the student lost all sense of pitch, with the exception 

of that for Middle C, and after a delay, for C'. 

Pitch Discrimination and Tonal t<lemory : The same children were 

also tested. for Tonal Hemory. Throughout the age range there was a 

definite correlation bet',o;een these two abilities. The results shm,vn 

below were those of the eighteen years to twenty years age group; 
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the oldest group. r:::he Bentley Tests 1 and 2 \';ere used to test Pi tell. 

Discrimination and Tonal Memory. The results were as follows: 

vtnen X Pitch Discrimination Score. 

W:'1en Y Tonal Memory Score. 

xl 19 19 16 17 19 17 19 18 19 19 

yl 10 10 8 9 10 10 10 10 10 9 

X 18,2 SX 1,1353 Sy 0,6992 SXy 0,5333 

Correlation co-efficient 0 1 6719 

This correlation suggests that if a subject can discriminate between 

sounds although he may not remember the Absolute Pitch)he can remember 

the relationship between those sow1ds to the limits of his auditory span. 

It is perhaps significant to note that of the ten music s-tudents 

tested for Absolute Pitch, only one ,student had failed to acq~ire ~ 

degre~ of Absolute Pitch. This was · in spite of fulfilling the majority 

of the conditions for such acquisition. The student in question was 

the only one whose Pure Tone Audiogram was sub-normal at the time of 

testing, and whose case history suggested that the threshold had been 

sub-normal from birth. Given below is a copy of th~ sub-normal 

audiogram: AMPLIVOX A UDIOGRAIvl 
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The foregoing section dealing with the Ag~ Factor in pitch 

learning suggests very strongly that children deprived of the cha.nce 

of acquiring a pitch memory during the pre-puberty years are 

permanently so deprived, and their chances of becoming musically 

literate are seriously hampered. 

As a result of this Secondary School Music Education is in a 

state of compromise, since the development of many of the basic 

skills required for musical activities are dependent entirely on 

what foundations have been laid in the pre-secondary schools. 

In spite of this, however, educational authorities continue to 

delay the provision of an adequate music education until the Second­

ary School stage and there is little provision for specialist music 

training for the Primary and Nursery school teachers. 

It is left to Music Educators like George S~lf, Murray Schafer, 

Keith Swanwick, Brian Dennis and John Paynter to devise courses of 

music that will enable Secondary School pupils to participate·in some 

form of musical activity. Much of this work, however, must remain 

solely an exploration of the process and procedures (Cady, H.L., 1976) 

of music making since the 'materials' (Langor, J., 1960) cannot be 

acquired because of the lack of music literacy. In my opinion Brass 

Bandwork, the making and playing of simple instruments etc. could 

be a means of acquiring some of these 'materials' in a manner suit­

able for the Secondary stage level of interest. A study of processes 

and procedures in isolation must surely eventually lead to frustration! 
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Sill·lH.z\RY OF SECTI O~\i III 

The hearing mechanism of the child is fully developed by the 

sixth month of pregnancy making it possible that the child is born 

with three months experience of sound. 

'Children are aware of pitch variation in sounds during the 

first year of life. By observation this awareness appears to be 

present from birth, but I have found it difficult to obtain adequate 

photographic evidence of this until approximately the eighth month 

of life. 

The main problem in Absolute Pitch learning appears to be the 

difficulty of retaining the child's interest for sufficient length 

of time to permit learning to take place at the stage when Absolute 

Pitch learning in its most accurate form is possible. This. is made 

more difficult because the child, · at this stage, loses interest in 

the sOlli~d once it becomes familiar unless it has become important 

and therefore interesting to him. Importance seems iimited to basic 

needs, i.e. food, mother's voice, etc. If the child loses interest 

in the sound it will ignore it and learning therefore will not take 

place. The hearing of a normal young child is very sensitive -

loud sounds are disliked. Babies show a preference for high pitched 

sounds. 

Mother/mother substitute and child relationships are vital to 

learning as a response to stimuli must be evoked, the mere presence 

of stimulus is not sufficient. Many sources of pitch response are 

non-sound, but involve a memory for the pitched sound, i.e. pet dog 

enters the room, child imitates an earlier sound made by the dog. 

Monosyllabic pitched sounds must receive considerable vocal 

practice before tviO syllable sounds can be expected. The sounds 
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once learnt are repeated at t he same pitch. 

The child is born ';'lith an acuity of hearing for sounds of fixed 

pitch. It retains this if iillportance can be introduced to each 

pitched sound and so maintain the child's interest for sufficient 

length ~f time to enable Absolute Pitch to be learnt. The ability 

to learn ~~solute Pitch to the most accurate level possible seems to 

be retained for approximately the first three years of life, from that 

time it steadily declines. vrith each" pitch variation there must be 

a corresponding variation of pleasurable, meaningful and direct 

experiences. The lack of opportunity to relating meaning to single 

fixed pitched sounds during these early years and over-insistence on 

'properly structured sentences' at too early an age can result in 

language and learning disorders. 

A developed pitch memory is vital for language development. 

Absolute Pitch acuity noticeably fades as language develops 

but could be fading from birth. 

The Soprano and Alto Xylophone appeared to be the most suitable 

for the two to three year old group commencing with the middle Ie' 

and IG' tone bars. Aural discrimination presented no problems but 

the terminology 'high and low' or 'bottom and top notes' were needed 

to be used. Neither letter names nor Tonic Solfa could be 

successfully used at this age, but the pitch of the note was learnt 

very quickly. 

A cardboard ladder with two rungs on it was compared with the 

xylophone on which vIas placed the t\'lO corresponding tone bars. By 

sticking a cut-out cardboard note on the top rlliLg of the cardboard 

ladder the children could respond by playing the top tone bar -

likey.;ise vlith the bottom rung. In this way both notation and 
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spatial elements were introduced. IE' \-;2. S satisfactorily introduCed 

in the same way. The problem with this age group was retaining their 

interest after they had learnt to identify a s01..md. The three to 

four year old age group were able to eventually relate the Tonic 

Solfa names to the notes introduced using the terminology 'high, 

low, bottom, top' etc. 

At this stage the children gained confidence and their ability 

improved in naming and playing notes instead of losing interest. 

The children could play or sing notes placed on the stave singly, 

but could not read phrases from left to right. 

The four to five year old age group were able, with a little 

help, to read phrases from left to right. They began to cope with 

the recognition of the dur~tion of notes simultaneously with their 

pitch and were able to recognise and respond correctly to ff, f, p, pp. 

Children found Interval work easier than Scalewise.work at this 

age. The singing of Intervals involve aural work plus vocal organ 

control whereas Scalei,'lise progress can be more an exercise of vocal 

cord stretching - similar to the sliding scale of speech (non-tonal). 

Individual work is better than group work up to about seven or eight 

years of age. Children of seven and eight years of age all learnt 

to sing in tune and identify pitch regardless of standard at the 

start of training; but no Absolute Pitch learning was recorded. 

Intelligence was not related to pitch learning at this age; 

personality also did not appear to affect Pitch Learning. There 

was no Absolute Pitch learning after puberty; only Relative Pitch 

could be developed. The accuracy of Relative Pitch learning, i.e. 

the exact placing of the phrase, was dependent on the degree of 

J...bsolute Pitch acquired. Puberty affects the position more than 
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actual age. I ~_ ' igence affects Pitch Learning after puberty, 

no doubt beca u :~: is Relative Pitch development at this stage. 

Auditory ;<: ::iory Span appear s to be related directly to the 

degree of Absolu·t:e Pitch lea rnt Q It would also appear tha t both 

the ability to acquire ;".bsolute Pitch Memory and Pitch Discrimination 

~eclines with age. 
(1949) 

Some tentative formulations by Gesell and Ilg/on developmental 

gradients in music include the follo\-ling, and are based on behaviour 

observed. They are classified as vocal, rhythmic and listening: 

Vocal - At eighteen months shows spontaneous humming or singing. 

R'1ythm i c - At two years s\vaying, swinging of arms, nodding head 

and tapping feet to music. 

Listening - At four years enjoying and identifying melodies. 

Some observations alleged to ?e typical of successive ages: 

Five years Enjoys repetitive advertising jingl~es on radio. 

Six years Enjoys own recordings. 

Seven years Craves piano or dancing lessons, likes to use 

percussion instruments. 

Eight years Less desire to practice the piano - may like to 

change music to own invention. 

Nine years Applies himself to practising music. 

Rogers found popular music chosen increasingly at each stage and 

classical music less and less. 
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SECTION I 'll 

I NFLUENCI NG FACTORS 

ENVIRom.-1E:,TTAL I NFLUENCE ON PITCH LEl .. RNI NG 

Sergeant suggests that the presence of A.P. in a subject, 

indicates that pitch has been important for him and this might mean 

a high level of musical awareness developing, therefore it was a 

manifestation of high musical ability and consequently of prognostic 

value. However, in my opinion importance might be based on basic 

survival need and not on aesthetic need, in which case any environ­

ment requiring pitch discrimination for basic survival purposes 

would result in greater A.P. learning. John Blacking in his essay, 

'Towards a Theory of Musical Competence', states that 'musical 

behavior is generated by intellectual and interactional processes 

common to all men, stimulated by some or all of the basic animal 

drives of self-preservation, reproduction, respiration and explora-

tory behavior'. In order to test this hypothesis I chose two 

possible environments where pitch had meaning for basic survival 

purposes during early childhood. The one example was the tonal 

speaking groups where meaning is based on the pitch of the vowel 

entoned, and the other where children were born blind and relied on 

pitch for information about their immediate environment. 
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Coml'--arinq the P-~bsolute Pitch P-.ccruisition of childre~ born hlind, 

those \vit h normal sioht and those acquirinc blindn.ess. * 

500 sighted children from a Cooprehensive 
School, mixed ability. 

500 blind and partially sighted children 
of mixed ability, from schools of the blind. 

Audiological Screening showed them to be 
within the nOlmal range, i.e. Audiome~er 
was set at 20 dB and screening was carried 
out by sweep through 250 Hz, 1 000 Hz, 
4 000 Hz and 8 000 Hz. 

Blind from birth Blind by age of 3 Siqhted 

The charted results show that of the children \,,rho were born 

blind and relied on pitch discrimination during the first three 'years 
.., 

of life for information about their surrounding environment, some 

42% had acquired Absolute Pitch. Those going blind after the age of 

three were as a group, still in advance of the normally sighted child, 

but showed a dramatic drop in the A.P. learning. With the normally 

sighted group only one child had acquired Absolute Pitch. 

In an experiment designed to assess the incidence of A.P. among 

the normal European community, I tested 1 120 children between the 

ages of eight and twelve years ot age using the Girl Guide and 

Bro\mie Packs in the Home Counties of England. The children were 

neither screened audiologically nor assessed for Intelligence Quotient. 

Sixteen children were found to have acquired Absolute Pitch, accurate 

to within a semitone at least nine times out of every ten tests; 

the tests were given at the piano. Approximately one child in 

every seventy children, or expressed as a deci~al, 0,014 children 

of the no:crnal Eu"'-onean COQr:11..L'l.l tv \'l2 r e' .pOllid to possess l>..bsolute Pi tc~. 

(*Questionnaire in Appe~iix. ) 
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Exploring this further , I fOWld the foll owing: · 

Total Instruments Played b'1 Chi ld I Absolute I San.g I 
Children I Violin I 

i Parents l Pitch I in Rea.ct I 
vhnd Guitar I Piano I 

Tested Plaved I Le arnt I Tu..:'l.e l>lusic I 

1 120 538 73 99 162 205 16 624 478 

The sixteen Absolute Pitch subjects had the following in 

common: 

(a) They all played the piano. 

(b) They all had parents or relatives living in the house who 

played an instrument. 

(c) They all sang in tune to an instrument (even when the instru-

ment wa s out of tune) - at this stage then they vlere able to 

vary the pitch slightly. 

(d) Fourteen of them read music fluently; two of them repeated 

phrases at the exact pitch a week later, and were thus 

assessed as having A.P. although they could not name the 

notes. 

General Observations 

(a) 1 120 children were tested and the greater number (538) played 

wind instruments, mainly the Recorder. Of these 538 wind 

players only three acquired Absolute Pitch and each of these 

also played the Piano. No child playing a wind instrum~'l.t on 

its own had acquired Absolute Pitch. 

(b) In the same group of 1 120 children, 73 played the violin -

eight of these had acquired A.P. but again they also learnt 

the piano. 
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(c) None of the children learning the gui t ar had acquired A.P. 

(d) v.7hereas all sixteen children who had acquired A. P. had }:,arents 

and/or relatives playing an instrument in the L~ediate environ-

ment, a further 189 children had parents who played an instru-

ment, yet they had failed to learn A.P. Additionally, 462 

could read music, 608 sing in tune, 146 play the piano, all 

without acquiring Absolute Pitch. 

Acquisition of Pitch by Tonal and Non-tonal speaking qroups 

in Africa : In European languages the vowel sounds tend to be the 

least critical features and a considerable frequency range is tolerated. 

The pitch of a voiced sound is raised or Imvered by increasing or 

decreasing the contractions of the vocal cords. If therefore, 

changes of pitch within vowel sounds are not critical, the process 
1> 

of training a child to speak will not involve the reinforcement of 

the 'quantitatively exact responses' of the. vocal cords to frequency 

changes that is needed for the singing in tW1e. 

There are however, many languages in which the meanings of 

words are largely dependent on intonation of the voiced sounds, and 

so the child must learn to determine the tension of the vocal cords 

in order to communicate. It is significant that so-called tone 

deafness in the absence of physiological defects is virtually unknown 

in communities using such a language, i.e. the Tonal speaking group. 

In order to observe the early training of the young in both 

tonal and non-tonal speaking tribes, I spent almost two years in the 

bush observing and recording the methods of training the children 

and the resultant progress. I collected material and tested some 

97 different tribal groups in South J:.frica, BotS~tlana, R'10deSia, 

Zambia, S1tlazilar;.d and Lesotho, y/orking with both tonal and non-tonal 



165 

speakihg groups. Generally, I notic ~d that during the first six to 

e.ight months there was little difference in the babies' response 

to sound to those I had observed in England. Babbling developed 

in the same way and there vlas no evidence of any greater acuity of 

hearing for pitch or special facility for pitch learning than with 

the European children, but when they started to experiment with 

more than one sOlliid and form speech sounds, there appeared to be 

far greater attention to the pitch of each sow1d. This appeared 

hOvlever only to result from the mother's attention to pitch, as 

she was teaching the child throughout the day, constantly repeating 

very small phrases. There was no doubt that the children were 

learning absolute pitch and the reasons which emerged as I observed 

were as follows: 

.., 
(a) The language demanded it. 

(b) A great deal of practice went into satisfying the demands 

of the language. 

(c) A far smaller vocal range was initially explored. 

The material collected all supported the fi~ding that regard-

less of race, if pitch training took place in the pre-puberty years, 

then it was successful in establishing a pitch memory and the earlier 

the training began the more positive was the learning of absolute 

pitch. This work was carried out with the assistance of the 

Department of African Languages, Cape Town University, Groote 

Sch~ur Hospital, Tigerberg Hospital, Johannesburg Hospital, Speech 

and Hearing Clinic .Pretoria, Harari Hospital. The broadcasting 

stations in Lesotho, Zambia, Swaziland, Botswana and &~odesia kindly 

assisted with recordings. His· Hajesty Sobbluzu II, King of Swazi-

land, generously ·gave me permission to make recordings of traditional 
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music in S',·lazi l and . The Needler ~'7estdene Hea ring O~g2nis2t ioa ',.<;'ere 

most helpful i n loaning equipn ent. r'-Ia n y Tribal Chiefs, Mission 

Hospitals and Schools assisted in t he collection of material and 

the Meat Marketing Board often provided transport to remote a r eas. 

Q) 
)..1 . 
0 
u 
U) 

a-.0 

100 

80 

70 

60 

50 

40 

30 

20 

10 

0 

M 
IU 
s:: 
o 
8 
I 

s:: 
o z 

A total of 11 120 were tested; 10 000 

children in Africa and 1 120 children 

in England. Testing was carried out by 

the teaching of melodies and then check-

ing over a period the ability to sing 

from memory at the exact pitch. The 

checking was carried out by means of 

tape ~ecQrdings, the accuracy of which 

was governed by the use of a SOlliid 

level indicator and pitcr@eter. The 

tunes used were first collected from 

the Village Elders (i.e. the actual 

tune used when vlOrking with the Bemba 

tribe was the tune illustrated on the 

following page). The use of music 

belonging to each tribe was done to 

ensure equality of opportunity in 

scoring. 
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It was found that in spite of the very high incidence of 

damage to hearing from disease, malnutrition, insects, etc., the 

tonal speakers of Africa were considerably in advanc'e of the Euro-

pean children in that some 85% appeared to have Absolute P~tch as 

against ' 0,01% of the European population. I was surprised to 

notice that the Non-Tonal Tribes also had a relatively high standard 

of Absolute Pitch learning, i.e. approximately 42%. This would 

appear to be as a result of early involvement as I noticed that all 

children, ul'1til they could walk, were carried on their mother I s 

back all day even when the dancing and singing, which took up a 

major part of their time, was taking place. Every basic function 

of life was expressed in singing and dancing and a great deal of 

practice went into this. In many of these groups dance , singing, 

gesture and speech were all described as language. It has been 

claimed by some psychologists that the limited vocabulary of these 

tribes D :l S"':. e f fect i vely li.::::.:.t i nte l lectlJ.2.. 1 dei7s1 o;::cent. These 
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psychologists hc:.ve failed to widerstalld 1:0';'/ the. vocc.b-i..l_lary is ex-tended 

via pitch variation of the vO';\-'els, dance, gesture, miL-ne, drUlJl.1lling etc. 

to a very broad vocabulary which is conpletely adequate for the great-

est intellectual development. They sang and danced about the basic 

functions of life, from washing their faces to the great dramas of 

childbirth, circll.lIlcision, puberty, marriage, war, love, etc. Pitch 

was used to express extremes of emotion at this basic functional level 

which contributed to the degree of pitch perception Sl10wn by even the 

non-tonal speaking tribes. As mentioned previously, babies were in-

volved in this from birth because they were physically carried, un.til 

they walked, by the mother whatever her activity. They therefore had 

maxii11Ulll auditory s ·timulation in a meaningful manner during their 

optimum years for learning sounds. These optimum years are shov.7l1 in 

the following graph as bei'ng the pre-pul?erty years. I disagree ho\vever 

with the graph showing the climbing up to the age of three years for 

maximum facility in the learning to recognise new sounds. In my 

opinion this facility is present from birth in all normal children 

and then gradu~lly drops from the age of three years. 

Facility for Le~~nina to Recoanise New Sounds 
in Children 

Birth 1 2 6 8 10 12 14 16 18 20 
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(At Bulai'le.vo nLlS':'C Collese it \,<'2S noticed hOvl quic k l y l\fricans 

learnt Tonic Solfa, the idea of pitc~"1ed vowel sounds being part of 

their language. The pr~ncipal of the college told me of missiona riss 

who taught hymns with conventional tunes but translating the words 

into traditional language, failing to understand that the variation 

of meaning according to pitch, made nonsense of the h~!s, with the 

result that the missionaries v!ere labelled 'the funny men' . ) 

It is possible that even with the non-tonal African tribes, 

the nature of their language helps in pitch learning since each vowel 

sound is clearly enunciated and pronounced as it is written. (It is 

the vowel sounds that even in non-tonal languages are likened to 

musical chords.) A European language equivalent is the Italian 

language, perhaps this explains the number of Italian singers of 

worth. Remembering that musical so~~ds are perceived as louder than 

non-musical, any language demanding clear vowel enunciation would 

assist pitch learning. 

The pitch of a sound depends mainly on the fundamental frequency, 

accordingly when there is a variation in the rate at' which pulses 

are produced by the vocal cords, there will be a change in the pitch 

although no change in the formants and hence no change in the chords 

quality. In 'musical terms you can say corresponding to each vowel 

there is a chord that is characteristic of that vowel'. (Ladefoged) 

The relationship between learning and need, is further illus­

trated by the way the baby responds to the 'need' sounds first, i.e. 

preparation of food, mother's voice, etc. A study of the growth 

of word classes, provides further illustration since it can be seen 

that the 'need' words (nouns) are the first to be learnt, with the 

next 'need' word, "the verb, being the second to be learnt, and so on. 
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A suitable study of t hi s was made by Va lentine; Kellner, Pringle and 

Tanner in 1942. 

The Grm·rth of Word Cla.sses 

Age in years 
Verbs 

JILl j ec-
l~verbs 

Prepos- Pro- Co!ljunC-
N01..lI1S 

and months tives itions nouns tions 

One year 4 1 

One year & 2mths 15 1 1 1 

One year & 4mths 39 6 2' 2 4 

One year & 6mths 80 12 9 1 4 

One year & 9mths 193 51 28 7 7 1 

Two years 349 III 58 7 11 8 1 

Two years & 6mths 410 140 85 25 12 13 8 

Three years 571 ... 201 129· 53 23 17 11 I 

I found two contrasting situations to study, one where the 

daughter of a composer had developed a love of music and as a result 

her child was surrounded by music from birth (Elgar), and the other 

whose son was tired of a household revolving around music and so his 

children apparently heard little music at home (Vaughan Williams). 

In the first case the child had a very good sense of ~~solute 

Pitch, but the latter case showed that both children could not even 

cope with simple tests of relative pitch at the end of a year's 

training from the age of fourteen. This would support the view that 

the availability of music in the early environment has greater 

influence on the acquiring of Absolute Pitch than innate ability. 

In Desmond Sergeant's work the effect of parental ability to 

play an instrument on pitch learning is shm .. m in a graph. 1i-7ith both 
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paren-ts playing t he score Vla s 35, 35'6, vlith the mother on ly playiYlg it 

was 30,4%, and \'lith the father only playing it was 13,5%. Again 

this stres ses thE: i m..Jlediat e environment c:t the optimUJ."'Tl age, since 

it would nQrmally be the mother who would be at home playing the 

piano during the hours that the young child would be available. 

At least one parent played an instrument in 79,2% cases. The 

immediate environment aspect as against inherent ability, is again 

emphasised in a study of the figures-9f A.P. subjects of the pro-

fession of musicians for parents. In this case 11,2% of the parents 

who \vere professional musicians were mothers and 10% were fathers, 

thus slightly over 21% had one parent or the other as professional 

* musicians, but slightly less than 79% had neither. I suggest this 

further indicates that it is the_ availability of performance for the 
'<If 

child to hear and be en~ouraged to copy rather thari any sex 

differential affecting heredita!y trait. The large percentage having 

neither parent as a professional musician further illustrates the 

value of evoked response and training, since in my experience I have 

found that whereas a child hears plenty of instrumental practice 

and performance from the parents when they are professional 

musicians, they rarely have the benefit of a sensibly planned 

training to meet their own developmental needs. See Justine Ward's 

work on the kind of music teacher required in the Primary School; 

this can be found in the section dealing with the consideration of 

Teaching Methods. Frequently the children tend to reject the music 

made by their professional musician parents if it appeared to be, 

that in the opinion of the child, more important to the parent than 

to the child. Rejection is clearly a ba rrier to learning. 

(* See the I'lork of Schuter, P 
J,. \. . , 19 64. ) 
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The importanc e of t he i CI..led i a t e erlvircI"-.r::ent in l earn i ng t hr ough 

hearing is I suggest further illus-tr2.ted by the nUInber of children 

with 'learned' speech defects. I ha ve often fo u,"1d children who se 

speech gave every appearance of being the result of a high frequency 

deafness but vlhen tested by routine Pure Tone Audiometry had no 

such hearing loss. I then found that a parent had such a hearing 

loss and the child appeared to have ~earnt' the defective speech. 

The rejection of music as an unpleasant experience can also 

be caused by sensori-neural hearing losses. To a subject with such 

a loss music would be distorted and could be perceived as an 

unpleasant, even painful noi~e. 

This was vividly illustrated in the case of an elderly man who 

came from a musical backgro~d but claimed to detest music as it was 

an unpleasant noise. Audiometric tests shmved a severe sensori-neural 

loss with recruitment. The man's description of his reaction to music 

in his childhood suggested that this loss had been present at that 

time and had resulted in music being such an unpleasant experience 

to him that he had developed an intense dislike fpr ,it and had 

avoided it whenever possible. 

The provision of a Selective Hearing Aid with Peak Clipping 

for the lower frequencies and with Automatic Volume Control might 

have prevented this. 

INSTRUr1EN~]l..L INFLUENCE ON PITCH LEARNI NG 

An experiment was carried out with 300 girls between the ages 

of 11 and 14 years selected for education at a Direct Grant School. 

I.Qs. were assessed at 120 plus and all were audiologically screened 

fr om 125 Ez to 8 000 Hz, with the screener s e t at 20 dB. The 300 
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girls v"ere submitted to the tra ining progra:r:mne as described p:;:-eviously, 

for one academic year. They all received three sessions of forty 

minutes a week. Helodic and Interval dictation tests were then 

given and the scores recorded. The scores vlere then listed under 

the appropriate headings once it was established which girls had 

received instrumental tuition prior to the training programme. 

The results were as follows: 
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It was noticed that the first learning of pitch by these post-

nine year old children was better when samples were presented in the 

form of meaningful melody than presented when in intervals. This 

is in complete contrast to the learning shm·m by the pre-nine year 

olds in the Y10rthing experiment described in Section III. 
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Using the same group, I then analysed the results of the instru-

mental experience on Relative Pitch Learning as s hovvn by Melodic 

Dictation and Interval Recognition. The previous graph showed that 

it r,.;as quite s afe to use an average of both scores, by relating t he 

individual scores gained to the length of instrumental experience 

on the piano. The following was the result: 
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I then tested the effects of learning the Guitar, Rec ord e r, 

Clarinet, Flute, French Horn, Violin and Cello for varyin'S periods 

of up to eight years vlith smaller groups, but in these cases could 

find no pattern of increased learning of Relative Pitch according 

to the length of instrumental experience. See also section on 

Environment. 

The need for a consistent pattern of pitch was very obvious 

in Hungary where standards of pitch varied according to teacher 

and the piano \I/as not used as a point of reference. It was noticed 

that pitch learning was slower and less accurate without the use of 

the piano. In a comparison between two groups of children of similar 

ability, one where the piano was used and one where it was not, it 

was found that there was approximately two years difference in 

standard. Perhaps this is the underlying.cause for the lack of 

pattern of increased pitch learning with instr~~ental experience, 

where instruments requiring constant tuning are used by young un-

skilled musicians, who unfortunately do not have regular access to 

a musician to tune their instruments for them during the early years. 

Sergeant found that Absolute Pitch subjects scored more highly 

when the tests were given on the first instrument they had learnt on 

as a young child. He also found that the notes most easily learnt 

were those the most frequently used in early childhood; such is 

the import2nce of Auditory Memory and the quality of tone of the 

early instruments used by the child. 
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P"OOOl-t i o::s of Co-'-'ect Juc1ce':J.erct s re:co:cd2:1 bv GY"OLl'.J I (PJJsol ute 

P i tch Sub j ect s ) for each Instrurnen t used in the Pitch 

Denomination Test 
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Timbre Perceotion (musical instrt1i"7lent recognition) like all other 

aspects of pitch is learnt (Roederer~ 1973). The first stage is 

tone source recognition, i.e. 

(a) Storage in the memory with an adequate label of 

identification. 

(b) Comparison with previously stored and identified 

information. 

Accordingly the pitch learnt during the early optimum years will 

include in its learning the timbre of the early instrument. This 

would explain Sergeant's findings that A.P. subjects scored more 

highly when tested on their first instrument. It would also explain 

why some children who changed instruments, or learnt to play more 

than one contrasting inst;ument during the optimum years, lost their 

accuracy of Absolute Pitch that they had 'begun to show. Absolute 

Pitch learning appears to require a one to one basi~ for first learn-

ing in the same way as language, i.e. one sound exactly the same each 

time to one meaning, that is a conditioned response. A variation of 

this, whether it be timbre quality or exact frequency can prevent 

such learning, in the same way that the very young child in an 

environment exposing it to several languages at the same time, can 

fail to learn to speak. Once the first learning is established, 

enabling the child to gain control over its vocal and auditory 

apparatus by practice, the child can learn as many languages as his 

intelligence will permit, by relating all others to the first. 

Qualit;r- of sound, i.e. the proportion with which the upper 

harmonics mix with each other, together vlith transient attack and 

decay characteristics, are equally important as can be demonstrated 
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by listening to a magnetic tape being played in the reve=se dir2ctio~. 

The quality of the sOlliid during the optimum years \ViII be learnt 

along with all the other characteristics. Is this the explanation 

behind the rather poor vocal tone quality being produced by children 

following work with the tuned percussion instruments without access 

to a piano? 

Routine Audiometry has shown how little attraction Pure Tones 

has for the young child. Experiments have also shown how the young 

child does not respond to any sounds \-lhich do not interest him. 

Research also shows that without a response to a sound being evoked 

the child does not learn the meaning of the sound. This being the 

case it is therefore important to study the ~omplexity of tones of 
I 
I 

I 
I 

the various instruments, since it appea,rs that the instru..'llent giving 

t 

I the more complex tones is the one likely to attract the yo~~g child 

I 
I 
1. 

and consequently having a marked influence on Pitch Learning. 

It is interesting to compare the wave form of the flute which 

shows as almost a Pure Tone with the results of my research showing 

the Flute, Recorder, etc., as not contributing to any learning of 

A.P. While comparing these, however, it is important to realise 

that few children learn to play \'loodwind instruments during the very 

early optimum years of pitch learning. 
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\ 

\ 
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Wa v e Form o f a S2XOD~one . 

Wave Form of a Clarinet 

-
Wave Form of an Oboe 
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Wave Form of a French Horn 
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~\r3.ve Form of Violin 
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Wave Form of a Piano 

Wave Form of Organ 
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'Yl1l.en considering the complexity of the \r~ibr2tion patterns i n 

relationship to potential pitch learning one must also realise that 

'the smaller the interval between the component tones, the more 

difficult it is to _perceive pitc h .' E. ~llietnell (1952) found that 

infants responded to a xylophone earlier than to a pure tone which 

they found too dull to be interesting. 

UsinQ ti~ e piano class as a means of instrumental experience 

for all and its effects on Pitch Learning 

Initially the decision to teach all pupils the piano was based 

on two factors, i.e. that the school possessed three pianos and no 

other instrQ~ents, and secondly, that this instrument covered the 

pitch range required for musical education. 

Procedure - All pupils were placed in classes of between 

twelve and fifteen children. At the first lesson all children drew 

a section of the keyboard to actual size, measuring the keyboard~ 

studying its action and painting in the black notes. The desks 

were of the old fashioned kind, with a footbar at the back, and so 

at the next lesson this footbar became the pedal, and a good 

position at the instrument was established, together with hand and 

finger positions. Simple finger exercises to organise control 

were worked out in class and practised on the desk. 

The Great Stave was worked out as described -in the Training 

Programme, and simple games were introduced to attract attention 

to the difference in pitch. Once the stage in the Training Pro-

gramme had been reached, where Staff Notation had been introduced 

the children fOllijd the notes on their keyboards with the finger, 

taking it in turn to come to the piano. As they found their notes 

so they S1L'1g them softly so that their singing coincided Hith their 
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fingers, ar;.a becClme their instrurrrent. E2 Ch piano class lessen 

therefore cor;.sisted of: 

(a) Separate finger exercises, and checking of position at 

the keyboard - in this case their desk. 

(b) Singing all notes as they played them - checking pitch 

at the real piano. 

(c) Practise in reading of music. 

Phrases of music were drawn on the board - a child would practice 

on the paper keyboard, singing it softly to himself. Wnen he thought 

he knew it, he first had to sing it to tonic solfa and then play it 

at the real keyboard, without mistakes and with great attention to 

p~rasing and fingering. 

These lessons were ~eld at first daily for ten minutes, then 

twice weekly for forty minutes. A practice rota was drawn up to 

enable every child to have twenty minutes practice daily. In this 

way, all children progressed rapidly and in order to assess the 

value of the progress, they were all entered for Grade V Associated 

Board Piano Examination, by the end of the · second year. They were 

all successful and the idea was developed further by obtaining 

more pianos. 

The next piano class was begun by having fifteen pianos, all 

tuned to each other, to enable each child to have its own instru-

mente The same method was used in every way, except the constant 

singing softly to provide the pitch when played as had been the 

case with the paper keyboards and the measuring up of the real 

keyboard to make the p3.per ones. 

At the end of the second year this class also took Grade v. 

Technically the same results were achieved, but the standard of 
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pitch learning was considerably l mver . 

The Yamaha music school which has developed many of t he above 

ideas still further likewise show conside rable success in pitch 

learning. 

The Relationshio between Singing and Pitch Learning 

includina a Study of so-called Tone Deafness 

Tone Deafness - Many writers have shown that such a condition in 

the absence of clinical defect should not exist, since cases res-

pond to training if it is provided at the right age. Nevertheless, 

in a survey of some thousands of children 6% were found to be 

described as Tone Deaf, albeit there appeared to be no clinical 

defects. The resultant improvement in singing in tune with a group 

of eight so-called 'Tone Deaf' students aged 18 years, when the 

reference tone was amplified suggests that, in spite of routine 

Audiometric Tests showing them to be of 'normal' hearing, they did 

in fact have some hearing loss. Perhaps the routine tests are not 

sufficiently sensitive for this purpose. I therefore set out to 

investigate this condition and for the purpose of the study, selected 

a group of 30 children in Hungary, 15 in the United Kingdom and 94 

European children in South Africa - all of whom were described as 

Tone Deaf. Of the 15 children in the United Kingdom, I was able 

to investigate the incidence of Tone Deafness in their immediate 

environment and additionally, tape record their progress through 

the training programme already described~ 

In a study of the inability to pitch a note in tune with the 

matching sample, photographs of Tape Recorded Samples were made on 

a Storage Scope prepared at the Acoustics Laboratory, Electrical 

Engineering Department of Cape Tm·m University. 
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Tape Sample of one child sine-ina il:. tune 

Photoora ph T~,;o 

Tape Sample of two children sinainq one a~ter the other, first the 

child singing in tune follo,'led by the second child singing out of 

tune. As can be seen in photograph two, the analysis shows that 

the same frequency range exists in both samples, which rules out 

the possibility of a physical inability to vary the vocal cord 
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length sufficiently. Of the 94 European children in South Africa 

with varying degrees of inability to sing in tune, the same point 

was established with all but one, 'who was later found to have a 

degree of spasticity. Measurement of the electrical energy at the 

larynx, together ,<lith tape recordings of the sound at the lary-nx 

also showed no defect. 

The next stage was to measure the hearing levels of all the 

children. This was done by Pure Tone Audiometry, using an Amplivox 

Audiometer, model 51, frequency range 250 Hz to 8 000 Hz, from 

10 dB to 100 dB, calibrated in accordance with I.S.O. standards, 

each child being first checked for pathological conditions of the 

ear. Routine pure tone Audiometry suggested that the term deafness 

was incorrect, as the bearing levels of this group were comparable 

to those who sang in tune": These two points being established and 

compared with the reports that so styled tone deafness responded to 

training, it would ~ppear that this condition should be listed­

among those conditions of failure or retardation in learning during 

the optimum period. 

In my opinion, this condition is the failure to establish an 

appropriate auditory vocal feedback system by sufficient experi­

mentation and practice in varying the vocal cords to the auditory 

stimulus, in between the growth spurts of the vocal cords, to 

make it possible for the learning to take place. 

Vocal Fold Development - A study of the Vocal Fold Development is 

self-explanatory: 

14 days -' 4 rum in length; 2 months - 5 rum in length; 

9 months - 5,2 rr..IIl in length; one year - 5,5 mrn in length; 

5 years - 7,5 mn in length 612 years - 8 rru:n in length. 
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The~ fairly static until puberty, when t here is a sudd en i~crea se -

15 years - 9,5 rom. 

This failure to learn could be caused by either i n sufficient 

training in learning to listen in order to be able to vary t he 

vocal cords appropriately, or insufficient vocalising practice to 

obtain the Kinaesthetic experience of controlling the vocal cords 

remembering that this experience would vary follo\ving growth spurts. 

'Occasionally a disturbance of normal growth spur-ts of the vocal 

cords makes matters difficult, since a stable behavioural field is 

a prerequisite for any learning. Another factor in tone deafness 

would appear to be the amount of hearing experience that took place 

during the optimum years, as some degree of first learning for 

pitch seems to be essential to assist in recognition of the sample 

. 
to be matched. A lack of this first learning seems to occur in 

the very extreme cases of tone deafness. , In these cases it was 

noticed that in addition to being unable to sing in tune even with 

an ins~rument, they were apparently unable to hear any difference 

between different pitches. This condition appears in two groups. 

Group A are those without physical defect but whose environment 

did not require them to discriminat'e pitch during the optimum 

early years, and Group B, where a physical defect, i.e. mal-

fu.l1ctioning cochlea, existed during early years or currently 

exists making pitch discrimination difficult. Progress with this 

group was -very slow, and required the maximum number of visual, 

spatial, tactual and kinaesthetic cues that it was possible to 

introduce. Nevertheless, progress did take place, thus proving 

that even this extreme type of tone deafness is a failure in 

learning. 
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The effect of F ..... 'TI;Jli fication 2nd Du.ra tion on Si nqinc in tu:c:.e 

\'7i th older sublect s - 1\·1O groups of students, Group A all fr~D. the 

r.lusic Department of R"l-J.odes University, and all capable of singing 

in tW1e, and Group B, unconnected with the Music Department and 

W1able to sing in tune either accompanied or unaccompanied by an 

instrument. 

Group e could not sing any interval but could manage with 

difficulty, scalewise passages from C to A when supported by instru-

mental accompaniment. All students were screened by routine ~ure 

Tone Audiometry and found to be within normal limits. Both groups 

were then fitted with -Nadresco type Hearing Aids on a number 2 

setting and their ability to (a) sing in tune, (b) discriminate 

between pitched sounds, vIas checked when the refeJ':"ence tone was 

amplified. Amplific.ation -'appe&red. to affect the two groups 

differently, and so further tests were carried out and the results 

recorded on page 190a. Two main pOints hO'dever emerged. 
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(a) The music students' ability to sing in t~~e became less reliable 

when the external stimulus was a.mplified. (See page 190a.) 

(b) The so-called Tone Deaf gro up, Group B, improved in ability to 

sing intervals immediately, but there was little effect on 

scalewise passages (I have suggested earlier that this is 

not an auditory ability). The improvement continued steadily 

\vith each 5 dB increase of intensity until the stage was 

reached when further amplification produced unreliable 

intonation once again. A Linco Auditory Trainer was then 

used with an additional microphone to test the result,s of 

amplification of the students' own vocal response. This 

produced no change in the ability to sing in tune in either 

group. A stethoscope microphone \-;as then used to test the 

results of amplifying the vocal response at the larynx but 

this made it impossible for the students to continue to sing. 

An Amplivox Auditory Trainer linked with a tape recorder, 

making it possible to control the duration of the sound 

stimulus, was then used to check the effects of duration on 

the students' ability to sing in tune. This did improve 

results and it was seen that the majority of Group B (eight) 

were able to rna tch their voice when allmved sufficient time 

and vocal experimentation; the other two came fairly near to 

it, to the extent that it was felt that given sufficient length 

of time they would also be able to do this; duration is .clearly 

involved. 

The training of the so-called Tone Deaf group (Group B) continued 

with the use of Hadresco type hearing aids in the hope that it vlOuld 

be possible to develop a pitch memory as well as enable the subjects 

t o s ir:; i ::: tU-'1e. 
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At t he end of ten month s t ra i n i ng t he group c oul d s ing in 

ttL.'1 e but t e sts of Pitch Nemor y (AJJso1ute Pitch ) shmAled no c hange . 

p..o.p1ification therefore with t his pos t - pubert y group produced no 

Absolute Pitch learning at t his s t a ge. Ea rlier work however sugge st s 

that this procedure during t he pre-puberty years would have also 

shown ~ncreased learning of Pitch. 

The effects of A1101 ifi cation on one '1'one Deaf sub-;ect - &"'1 

eighteen year old tone deaf subject was checked by routine pure tone 

audiometry; the foll ovling aud iogram ShovlS that she had reasonably 

normal hearing for her age in both ears. 
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The Bentley pitch discrimination tests were carried out in order 

to check the function of the cochlea. She scored 14 out of a 

possible twenty, i.e. within t he 'normal' limits. The subject VIas 

then connected to an Auditory Trainer and asked to sing the notes 

play ed on the pia no within t he dia tonic sca le from middle IC'. 



1 90 

The i n tona tion of the sub j ect I s r e sponse \'jd S checked by -a pitch.i'ne~ e r 

(Diotuner). The piano notes were presented at.the meatus via the 

Auditory Trainer, and the intensity levels were increased in steps of 

5 d B. The Diotuner displays visua lly the accuracy of pitch, t he 

amount of ad justment that may be n eeded and the direction of this 

adjustment. It is also very simple to operate. The Display Panel 

remains static if sample in tune, rotates clock\..;ise when flat, and 

anti-clockwise wnen sharp, The speed of rotation proportional to 

mistuning - one rotation = error of approximately 4 cents. 

2 OCTAVE 
SELECTOB~~-------i--r--

OCTAVE 

THE DIOTU1-mR Fine Tuner 

6 

7 

NOTE 
ELECTOR 

Each note was sung by the subject twice, once approached by step and 

once by interval. The results showed that she became more critically 

aware of exact intonation when proceeding by interval altnough stepwise 

work appeared easier. It was however quickly observed on the pitch 

display that the intonation was not exact in many of the notes approached 

by step. The note was Slliig by the subject who then adjusted her voice 

when necessary according to the visual display. Intensity levels were 

then increased in steps of 5 dB through the Linco Trainer. As the 

intensity increased so she improved in ability and speed in matching 

her voice to the piano. The best results were achieved at 35 dB and 

after this further amplification c a used a deterioration in the results. 
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The same t est.s were then r epea t ed with both Groups A and B, the 

resulted averaged, a nd t he fo11owi:lg graphs prepared: 
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SOJ'l ~2 t e sts \",·h ich ~1er 2 ca~ried out a t tll. \~ Department of 

Otorhino-Lary-ngology, Ear Nose and Throat Hospital, Liverpool in 

1971 by R.O. Jones and R. Pracy, appear to be in direct conflict 

with the finding that music students' ability to sing in tune became 

less reliable when the stimulating tone was increased in intensity. 

Jones and Pracy found that tests carried out on hospital 

patients in order to test their ability to match pitch, shmved that 

the error in pitch discrimination became less as the variable tone 

was increased in loudness. The intensity of the reference tone was 

set at 60 dB and the intensity of the variable tone was increased 

in steps of 5 dBs; results were recorded at each intensity increase. 

This may be explained by the fact that since they were 

patients at an E.N.T. hospital, they were suffering from some form 

of hearing defect. Their recorded results however, equate with those 

I obtained from the Tone Deaf group, that is Group B, who also showed 

improvement in pitch discrimination with each intensity increase 

until a 'ceiling' was reached, following which they showed a dimin-

ishing ability with further intensity increases. 

VOCALISATION A;ID PITCH LEARNING 

Physioloqv of Vocalisation - The voice is produced in the 

larynx, which is made up of two large cartilages. It fits on top 

of the wind pipe. The only thing we can do with the vocal cords 

is 'to alter the tension or length of them, separate them or put them 

toge.ther. The air from the lungs meets obstruction so builds up 

pre ssure - the vocal cords will vlithstand some pressure, but when 

sufficient pressure is felt they will part. This is similar to 

the breathing pattern, but is very much quicker as it rises to 
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frequencie s that the ear \-.,rill recogni se a s sound. In order to show' 

the nature of the SOlliLd from the l2r~1x before it reaches the 

head, electrode plates were fitted at the sid~ of the larynx and 

connected up to 2n oscilliscope, demonstrating the wave form. 

The larynx is described as the carrier wave of speech. 

Tape recordings of the sound available from the lary-nx show 

that it is without resonance ai-J.d therefore incapable of giving informa-

tion. The pitch of a sound depends mainly on the fundamental 

frequency, accordingly when there is a variation in the rate at which 

pulses are produced by the vocal cords there will be a change in 

the pitch. When tension is increased the cords vibrate more 

rapidly and the pitch rises. This can be shown by lateral radio~ 

graphs of the larynx. Speech is work (physical sense), therefore 

the source of energy is t~e air from the lungs. In breathing there 

is a regular pattern of in and out, but when we talk we use air only 

as going out and so the rhythm changes. 

The Vocalising Chain 

Air 

Motor Vocalising }w( Hearing Sensory 1--,' 
Nerve Mechanism Mechanism Nerve 8 

The connection between Singina in Tune and Pitch Learning -

The importance of listening practice is s~sed by A.N. Leontev, 

Department of Psychology, Moscow State University, when he says, 

'if the conditions of an individual's life are such that they do 

not require him to distinguish sound complexes according to their 

basic frequencies, he may not develop a ca~~city for tonal hearing 



193 

and remain tone deaf'. Bentley's pitch discrimination tests at the 

extreme edge of the vocal range showed 2~ times more errors than 

in the middle of the vocal range. Franklin and Vernon fOUlld that 

the more limited the vocal range the more limited the concept of 

tonality. Accuracy of judgement increased when notes fell within 

the vocal range with an 8,6% to 16,4% loss of accuracy when they 

were beyond the vocal range. Bentley found significant differences 

in pitch discrimination and tonal memory between monotones and 

adequate vocalisers, and Sergeant remarks that the expansion of a 

child's perception of pitch appears to advance side by side with 

expansion of vocal activities. A laboratory experiment conducted 

by some Russian psychologists to investigate Kohler's proposition 

that there is an inti.rnate connection between s ·timulation of the 

auditory nerve and innervation of the organs used in vocalisation, 

began by studying the role of vocal motor activity in distinguishing 

the basic frequency of sOllilds. Intonation of a given pitch was 

measured, the subject being tested by the use of an oscillograph; 

subjects were then asked to intone the pitch of tones presented to 

them by singing them aloud. Every time the use of vocalisation was 

included, so the threshold of discrimination improved. These 

findings were later confirmed by several control and supplementary 

* experiments. With subjects who could not at first tune their voice 

cor~ectly to a tone using a calibrating device, it was necessary to 

use up to six training sessions before they could do this. Once 

they were successful in doing this, their threshold of pitch dis-

crimination improved. This showed that a subject had not only to 

tllile his voice to the tone, but also to incorporate the procedure 

in the act of perceiving the pitch of a tone. We then tried to get 

r .~ .. r , 1 r"'t --. ",- - . ......... - .-
\ . '-' "'-' ....... . ----- - ) - I . ) 2.9S2.. ) 
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subjects to discrimin2.te pitch witi:.out singing, at . first by first 

fully attw1ing a subject's voice to the pitch of a tone and singing 

aloud; and then by as~(ing them to delay the singing aloud urltil 

the tone had been cut off, i.e. asking them to soundlessly tune 

their vO,cal apparatus. An experiment in London consisting of 

measuring the me~tal energy at the vocal Gord by the attacfuuent of 

electrodes, also showed there was as much energy when the idea of 

the sound was interrupted and no vocalising took place, as when the 

vocalisation was allowed to be completed. 

Otology and Laryngology, 1971). 

(Mckelvie, Institute of 

The process of the functions of vocal motor activity constitutes 

the key point in the development of tonal hearing, it is the act 

through which the ability to get a working notion of pitch is 

engendered. As Teplov also points out, this aptitude is always 

bound up with vocal motor activity and suggests that the intoning of 

sounds does not merely reproduce the so~!ds or tones perceived, but 

becomes part of the intimate internal mechanism involved in the very 

process of perception. vVith respect to musical pitc~ this activity 

performs the function of orientating a person so that he can dis­

criminate pitch and make a comparative estimate of it - hence the 

beginning of Conservation and the valid suggestion that the onset 

of this may give some link with the vocal Fold Development of the 

child, permitting a vocal range of an octave, normally by about six 

years of age. That our voice sounds much louder to ourselves would 

also suggest that learning via vocal experience must be enhanced. 

HOI/leVer, recordings of the SOUIld produ.ced at the larynx shmving it 

to be feeble and of poor quality, would suggest at this stage of 

the process, i.e. before the sound reached the resonating chambers, 
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the act of vocalisation could not affect the learning of pitch. 

This would also s"-lggest that the idea of pitch has been at leas-t 

partially determined befo::ce vocalisation and must therefore be con-

cerned with pitch memory. (Included under the heading of pitch 

memory is any activity which is not merely simultaneous matching of 

the voice with a given sample, but which involves recall of 

previously learnt .matter.) 

The experiencing therefore, of the sounds directed to the 

resonating chamber, contributes and reinforces pitch learning as 

this brings about hearing at the loudest possible level, since 

geographically, activation of the speech organs \vould be nearer to 

the brain than an external source of sound. This experiment in 

London therefore helps to confirm that the first learning of pitch 

must have already taken place to some degree, before monitored 

vocalising can take place and that in respect of development hear{ng 

is considerably in advance of vocalisation. From this it becomes 

apparent that the heart of any study of pitch acquisition must be 

concerned with pitch memory and its development. The relationship 

between singing in tune to pitch learning can be established in 

several ways. One is to show that to establish the Auditory 

Feedback system, information is required from the Auditory mechanism 

about the external sound stimulus and there must be sufficient 

reference sounds storage (pitch memory). The reference sound 

stimulus stored away in the , brain must be re-called, and the vocal 

apparatus produce the sOlli~d to match the external stimulus, by 

varying the vocal fold length and directing the sOlli~d produced to 

the correct resonating chamber p::coducing both the pitch and 

quality required. The consequential output Bust be monito::ced via 
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the Auditory/vocal path,,'ia.ys to the bra.in throughout the activity 

and in this \vay the Feedback system is established. It can there-

fore be seen that before a Feedback system can be established it 

must be possible to use the output of the system to monitor the 

system, and that the activity of singing in tune is in fact the 

establishment of an Auditory/Vocal Feedback. 

Secondly, one must study the various experiments showing the 

link between vocalising and pitch learning already mentioned. 

Thirdly, one can study the experiment using a Training 

Programme based on research into various methods and approaches 

carried 01.lt over a period of ten years in a Jlli"1ior and Secondary 

School. The following investigation shows the importance of the 

sound stimuli being of sufficient level. 

The Process of Phonation - The process of phonation begins 

with an increase in the electrical activity in the adductory muscles 

which reaches a maximQ~ just before the onset of sound. From 0,35 

to 0,55 of a second is needed to build up the value needed to pro-

duce the sou.'T'ld. An increase in the volume of the spund causes no 

change in electrical activity, but with the rise of pitch there 

is an increase in ac"tivity 'tvhich indicates that the tension i:l 

the vocal cords is adjusted to a given pitch before the sound is 

actually produced. ~~en the subject is asked to merely think about 

the production of a given pitched sound, without emitting the 

soUnd, the electrical activity increases. 

The Vocal Range of the Child - The vocal range of the child 

is not the same as the auditory perceptual range. For every sound 

vocalised \-le must be able to experience the full range of harmonics. 

This experience is normally throu'jh our hearing which establishes 
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the auditory feedback. This explains the need for the high fre-

quencies and the resultant distortion of sounds when these are 

missing. According to Sutzman (1907), the majority of children 

develop a vocal range of l~ octaves before puberty, with about 30% 

possessing approximately 2 octaves. According to Hell (1938) the 

infantile vocal range for singing develops thus: 

Six years 

25% 

Ten years 

These limitations of the vocal range are supported by Jersild, 

Bienstock, Hartzell, Hathwick and Sherman. Imhofer (Zurich 

Medical School) has commented on the unusually narrow vocal range 

found among the sub-normal, implying that intelligence affects 

vocal range. 

My work in a special school showed that intelligence affects 

pitch learning after puberty, but not before, and vocal range 

depended on vocal fold length and training with every indication 

that training affects the vocal fold length by: 

(a) Stimulating growth. 

(b) Gaining control in ability to vary vocal fold length. 

This aspect could be affected by intelligence, since the learning 

involved in gaining the control necessary to vary the vocal folds 

length at will, requires ability in relating sensations. 
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I have found limited vocal range among tribes where their 

language had .an exceptionally narrow range, but in the ca se of the 

very young children their experimental and exploratory vocalising 

covered the same range of others, which in my opinion illustrates 

that range at least is partially dependent on development by use. 

It is conceivable however, that since the experiencing of the 

higher harmonics relies on auditory perception, which in turn must 

be learnt, the perceptually handicapped child could find this an 

additional problem which may well result in a limited vocal range. 

Perhaps this partly explains the improved overall performance when 

sub-normal children are given hearing aids. A study of the vocal 

Fold Growth shows that the Vocal Folds are approximately 8mm at 

6~ years, and then remain stationary until the sudden increase at 

puberty. 

If this is compared with the increased vocal range between. 

six and ten years of age it must surely confirm the effects of 

training on the development of vocal range. A study of the train-

ing programme used with children from the age of approximately 

four upwards, confirms the limitations of the vocal range according 

to Hell prior to training, with the exception that I have fOlli~d 

only one child who started dO to a O and she gained CO after eight 

months. The children with whom I worked, with this one exception, 

developed as described in the programme, that is: 

From 

: . t . :31 
:::==l~' ~ ~-~~-~~-~ 
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At ten years wi th fe ~'l exception s J their range \Va s : 

It must be remembered however, that they received daily training, 

see Tape Recordings, and that the notes from: 

-L~ 

a--l:--:3~1 .. ) I:: 1 

~~, ____ l_·_· ______ ---_-_ll 

were usually attacked by leaps both in training excercises and 

songs) but from: 

were approached by downward singing and not by leaps, with great 

care to sing softly to avoid strain. This programme was carried 

out both with children measured as of limited intelligence, i.e. 

belm.., 100, and those of high intelligence, above 120. The observed 

-steady improvement of overall attainment, as the training programme 

was continued, was eventually expressed in examination results. 

The musical development was expressed in fluency in sight singing 

andfue extent of vocal range. Further material for the study of 

vocal range and intelligence can be fOlli~d among children abandoned 

at an early age in the bu-sh and fOUJ.'1d living among animals. A 

limited vocal rang2 was fOUIld c-:.!TIong them all regardless of 



200 

approximate estimate s of intelligence (appropriate"intelligence 

tests were not to be fou,'l.d). Their vocal range appeared to be that 

of the animal so, as far as I can trace, did their life span. 

Preference for Fallinq Interval - It was noticed in the daily 

training programme, where work started in the drilling of listening 

and singing of scalewise passages and diatonic intervals, that 

although falling intervals were introduced much later than rising 

intervals, they quickly achieved the same standard, with considerably 

less practice. An explanation could be found in the effects that 

vocalisation has on pitch learning, as rising intervals are always 

more difficult to place correctly than falling. In the early stages 

of vocal technique learning, it is difficult not to drag up the 

lower register with the resulting poor strained quality and poor 

intonation,as a result of strain. To prevent this the early stages 

of vocal training should consist of practice on descending inter­

vals only, until the correct placing is experienced sufficiently. 

In routine Pure Tone Audiometry, I have also noticed that 

when checking each frequency at each Sound Pressure" Level, there 

is a difference of approximately 10 dB according to whether the 

test sample level is approached from above or below. This was also 

recorded by researchers at the Nuffield Speech and Hearing Centre, 

London and many Audiometric technicians. 

THE EFFECTS OF INTELLIGENCE ON PITCH LE.rL"t~NING 

Desmond Sergeant and Gillian Thatcher in their paper, 

'Intelligence, Social Status and Husical Abilities', give details 

of the low correlation between general intellectual abilities and 

musical abilities, shm·m by many researchers such as Hollingworth, 

Cox, etc. They quote Cleak's observ~tion that empirically there 
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appears to be a dichot omy betwe en experience in genera l classroom 

situations and exp erience in r e s earch . In my opinion , the 

apparent dichotomy disappea rs 'itlhen one sPecifies the component 

skills of musical abilities, as hm'lever varied may be the list 

they will all include as important, both sensitivity of intonation 

and pitch memory. 

The learning of pitch at the pre-puberty stage is not 

affected by intelligence and sensitivity of intonation can even 

be greater among the lower ability group because, as shm,m in the 

Suffolk experiment the threshold of boredom is reached much more 

slowly thus enabling meaningful pitch training to go on for a 

longer period. The work of Suzuki also suggests that much of 

what is described as musical feeling and interpretation is the 

.. 
result of auditory conditioning to establish interpretative patterns. 

Other aspects of musical ability make varying cognitive demands on 

the subject, but these could be assisted by the degree of 

sensitivity for intonation and absolute pitch that the subject 

has learnt. In my opinion this could explain the lack of 

correlation between 'intellectual variables and musical tests'. 

Imhofer of the Zurich University Medical School, points 

out the 'unusually narrow vocal range' of the sub-normal child, 

but also remarks that 'musical receptivity is often better 

developed in the mentally retarded'. In a study of 30 children 

with I.Q. assessments of below 100 (Schonell Tests) at a resi-

dential special school, and compared vlith 30 children of I. Qs. 

over 120 of the same age range (8-9 years) in the junior depart-

ment of a Direct Grant School, I found t he following. 



202 

The lower ability group needed a far greater amount of 

drilling in the association of either notation or tonic solfa, 

with pitch than the higher group. The Im'ler ability group 

received daily training in this association, five days a week for 

twenty minutes a day and took three weeks to reach the standard 

of notation recognition achieved by the higher ability group in 

two sessions of forty minutes. The higher ability group were able 

to respond more quickly to notation but showed less accurate 

intonation than the lower group. The lower ability group also shm'1ed 

greater accuracy of pitch memory, than the higher group when tested 

orally, but often made mistakes when translating the oral work 

into written work by the use of traditional notation. A greater 

exactness of pitch \'1a5 shown by the lower group and better tone 

quality when singing. I believe this was due to the more exact 

copying of the sample given them. It is interesting to note in 

the results of some research which has been going on for nearly 

eight years, based in Suffolk, on the implications of Audio 

comparative language programmes and concept glyphs to the teaching 

of retarded and mentally sub-normal children with reference to 

certain aspects of language which requires constant repetition, 

possibly a minimum of thirty to forty times. This proved to be 

more acceptable to less intelligent children than intelligent, 

since the threshold of boredom was reached more slowly. It was 

noticed that the provision of hearing aids to a sub-normal group 

of children with no recorded hearing loss, improved all round 

performance. Pitch training produced the same results as did the 

Auditory Training given to the hearing handicapped in that it 

developed the ability to listen. 
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I then cal"ried out an experir:}e!1t in a school in order to a.ttempt to 

measure the effects of auditory presenta.tion and tra.ining" A piece of 

prose was selected for study b ~f a group of b -!en ty children of terl 

years plus, I.Qo renge 90-100 (Schonell Tests A & B) ,\'iho had received 

pitch training together as a class in daily sessions of twenty minutes, 

for six monthsoTen children (GrOup A) VJent into one room and were given 

a sample of prose to study,in silence,for ten minuteso(Simple Prose 

Reading Test Ro 2. F.J6Schonell,1962)oThey were not allowed to write 

anything down.The other ten children (Group B) were then each given a 

copy of the same test but were seated in listening booths,where tape 

recorded samples of the test were available.Each child wore headphones 

and listened to the recorded sample while following his/her printed 

copy of the test. This was r~peated over and over again for ten 
,. 

minutes.Both groups were then given a question paper to test l;'etention. 

The following scores resulted:-

After Pitch Training 

Group A 46 51 52 55 56 56 59 55 57 63 

Group B 62 90 86 83 84 91 86 87 93 98 

Let the sample size of Group A be m=10 

Let the sample size of Group B be n=10 

Let the population mea~ score when material is presented visually 

be)U2 and let the population mean score when material is presented 

audio/visually be)l1 0 

\1e are to test Ho: )11 =)12 a..l1d 

Let X1 be the sample mean of Group B a~d let X2 be the sample me~~ of 

Group AoThen X
1 

=86 al1d X
2
=55. 

2 ' 2 
Let S1 = 82,3992 be the semple variance of Group B al1d S2 = 19,2002 

be the s2~ple variance of group A. 
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I then tested to see whether there was any significant difference 

betVleen the scores before and after pitch traini.'1g both when the 

material \.;as presented visually a..'1d aural-visually. 

Group A 

Before 

After 

Difference 

45 47 

46 51 

1 4 

47 48 48 

52 55 56 

5 7 8 

49 50 53 55 

59 55 57 

7 9 2 2 

To test whether there is any significant difference between the 

scores before and after pitch trainingo 

i.eo test HO:)l = 0 against 

Here X :: 5 and oS :: 2,6077 

T=jn-1 (X-u) 

S 

has a T ( n - 1 ) distributiono 

If Ho is true then T observed = J9 ( 5 - 0 ) 

2,6077 

= 5,7522 

We reject Ho if 'r obso> T from tables with 9 df. 

T(9) at 5% :: 1,833; at 2~% = 2,262; at 1% :: 2,821; at ~% = 3,250; 

at 0,1% = 4,30; 

Therefore we reject Ho and accept that there is a significant difference 

at the 5%, 1%, ~~6 and even 0,1% levelso 

Group B 

Before 

After 

Difference 

61 65 

62 90 

1 25 

66 

86 

20 

65 66 

83 84 

18 18 

To test HO:)J :: 0 and Hi: )l>0 

x:: 18 S :: 6,2450 

67 

91 

24 

T observed ~ ~(18 - 0) 

6,2450 

if Ho true. 

8,6469 

68 

86 

18 

71 

87 

16 

73 

93 

20 

78 

98 

20 

/11 
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Since T observed> T from tables we reject Ho and Clccc,Pt that there 

is a significant difference e,t the 5%9 

( highly significant ). 

1C1 1 '" 
/0 end~?c level; 

The daily sessions of pitch training were carried out in the following 

manner:-

(a) Sound proof cubles were availab+e for individual use whenever 

required,complete with tape recorders and headphones. 

(b) Tape recorded texts of all set works were provided in order that 

they could be presented,slightly arr.plified and at the meatus,by 

the use of headphone.so 

(c) Dramatised recordings of set works or topics were provided 

whenever possible. 

(d) Five sets of 'B & H Language i'laster' equipment was provided for 

vlork requiring a great deal of audio/visual repetition. 

In 1963 twelve of these youngsters took tke '0' level G.e.E. examination. 

The subjects covered were Geography,English Language,English Literature 

(syllabus B),Hathematics (syllabus B),German,Mu8ic and General Science. 

Those candidates taking GeographYtEnglish Language,the optional Spoken 

English examination,English Literature (syllabus B) a..'1d German,had all 

received extensive audio/visual training in the sound proof booths in 

addition to the usual class work.In each of these of subjects the passes 

obtained were between 85% and 100%. While it must be remembered that 

successes recorded in percentages with small groups can appear 

exaggerated, nevertheless a comparison with the 1963 '0' level GoC.E. 

results, 

I 
i, 
I: 

I 
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G.C.E~ Examination (Ordinary Level) Passes 1963 - Expressed as a % 

Compre- ! I Unrecognised 
I Grammar I h ' Modern TechnicaljIndependent 

enSlve i School (mixed School School i School i 
School IQ 85- IQ 112- i ability). IIQ 120 I (mixed 
b'l' )' 100 120 i Often Unqual- I plus I a l lty i I ified Teachers! 

i I Geography 62,6 I 49,1 ! 49,2 46,0 67,7 
J ! , 

I I English Language 39,6 I 32,5 I 43,0 27,8 67,5 
I , 

I German 32,5 I 11,4 21,3 15,1 53,4 

English Literature (B) 36,1 32,9 I 43,5 33,8 I 55,6 I 
I I 

I Music 61,5 40,0 I 44,4 21,1 I 67,0 

These examination results were sufficiently dramatic to result 

in a major Local Education Authority instructing their Psychologist 

to re-assess the pupils for whom they were responsible as they 

appeared to contradict I.Q. assessments. The original I.Q. assess-

ments however were found not to be in error. 

If the ability to relate is correlated with intelligence, the 

results of a ten-year study of Pitch Learning would at first appear 

rather puzzling. In the study entitled 'The Age Factor', contained 

in Section III, it can be seen that pitch training given to 

youngsters at pre-puberty stage developed a good memory of pitch 

expressed in accurate sight singing on the establishment of the 

tonic, regardless of intelligence. It can be seen that those of 

lower intelligence showed greater exactness of intonation albeit 

they had needed more practice initially. They were however slightly 

slower in the identification of the visual cue, and therefore took 

slightly longer to recognise the degree of the scale represented 

by the notation, but once this was identified the intonation was 

excellent. This is considered to be explained in the section 

, 
I 
" , f 
! 
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I then carried out an experir:18nt in a school in order to attempt 1.1 1 

-
measure the effects of auditory presentation and training. A piocn I ) r 

prose *vJas selected for study b y a group of tv!enty children of t un 

years plus, IoQo range 90-100 (Schonell Tests A & B),\vho had reel : ) \1 ,, <\ 

pitch training together as a class in daily sessions of tvJenty m IIItlLo
l 1 , 

for six months 0 Ten children (Group A) Vlen t in to one room and Wert! 1'; \ \1'1 i I 

a sample of prose to study,in silence,for ten minuteso(Simple Prc i l li l 

Reading Test R.2. F.J 6Schonell, 1962) orrhey \'-!ere not allowed to wrJ t il 

anything down.The other ten children (Group B) were then each gtVl l fl f \ 

copy of the same test but were seated in listening booths, where Ll i/i!1 

recorded samples of the test were ava:i.lableoEach child wore hearJJ"lilllll n 

p..l1d listened to the recorded sample while folloiving his/her prin t rld 

copy of the test. This was repeated over a..l1d over again for ten ... ' 

minuteseBoth groups were then given a questio!l paper to test reL"1111 
; ( if.'. 

The following scores resulted:-

After Pitch Training 

Group A 46 51 52 55 56 56 59 55 57 63 

Group B 62 90 86 83 84 91 86 87 93 98 

Let the sample size of Group A be m=10 

Let the sample size of Group B be n=10 

Let the population rneall score when material is presented visual1 :1 

be P2 and let the population mean score when material is presen 1./3d 

audio/visuallY be)U10 

We are to test Ho: )11 ==)12 alld 

Let X1 be the sample mean of Group B and let X
2 

be the sample mi 1!. 1J1 (i I' 

Group AoThen X
1 

=86 aDd A
2

=55. 
2 . 

Let S1 = 821 3992 be the s8Dple variallce of Group 

be the saT:ple varia.'1ce of group A. 

B a'1d S 2 = 
2 



203(a) 

J~ + n ( 
mn 

,., 2 ) 
+ m~2 

has a T distribution with em + n - 2) dfo 

If Eo is true then 

, T observed = (86 - 55) .f18 

/
200 

~ 100 ( 82,3992 + 19 j 2002 ) 
T obs • = 9,2265 

. Therefore we reject Ho if T ObBo>- the T value from the tables 

'r/ith 18 df. 

T values with 18 df. 5% - 1,734 2..1cl 2,101 2,0 

1~6 2,552 ~% 2,878 

Since T obs.> all these values we reject Ho: )11 = )12 and accept 

that )11>)12 at the 5%~ )% and even ~56 level of . . f' . 
Slgnl ... lcance. 

These results were then compared with the scores achieve~ on similar 

-tests by the same groups before pitch training,e.g. 

Before Pitch Training 

Group A 45 47 47 48 48 49 50 53 55 

Group .a 61 65 66 65 66 67 68 71 73 

To test; Ho: P1 =)12 against Hi: )11>)12 

Here ~ = 68 72 = 50 

s 2 
1 = 21,0002 S 2 

2 = 15,0001 

If Ho true then T observed = ( 68 - 50) ~ 

J200 (21,0002 + 15,0001 ) 
100 

Therefore T observed = 9,0000 

58 

78 

Since T obs.:;> all the T values then we reject Ho and accept that 

P1 >- f2 at the 5%, 1% 8..c"1d ~% level of significa."'1ce. i. e. very strong 

si£1lifica:-.t differe~c'2 bet· .. leen tr-_2 r:H.:c.!l score ",then usinrz: visual rr:ethod. 



Since T observed> T fror:1 t ables we reject Ho and acce}:t that tcere 

( highly significa~t ). 

The daily sess ions of pitch training were carried out in the following 

ma...'1ner: -

(a) Sound proof cubles were availab+e for individual use whenever 

required,complete with tape recorders and headphones. 

(b) Tape recorded texts of all set works were provided in order that 

they could be presentedislightly amplified and at the meatus"by 

the use of headphoneso 

(c) Dramatised recordings of set works or topics \-lere provided 

whenever possibleo 

(d) Five sets of 'B & H Language Haster' equipment was provided for 

vlOrk requiring a great deal of audio/visual repetition. 

In 1963 twelve of these ;oungsters took the '0' level G.C.E. examination. 

The subjects covered were Geography,English Language,English Literature 

(syllabus B),Hathematics (syllabus B),German,Husic and General Science. 

Those . ca.l1didates taking Geography,English Language, the optional Spoken 

English examination9English Literature (syllabus B) a.'1d German,had all 

received extensive audio/visual training in the sound proof bocths in 

addition to the usual class work.In each of these of subjects the passes 

obtained were between 85% and iOO%. While it must be remembered that 

successes recorded in percentages with small groups can appear 

exaggerated, nevertheless a comparison with the 1963 '0' level GoC.Eo 

results 9 
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headed 'Inton2tion and Intelligence'. 

J..t the post-puberty s·tage however, the degree of ability even 

to sing in tune with an instrument, is seen by the data given in 

Section III to vary according to intelligence. This I believe to 

be par~ly explained by the size of the auditory stimuli arriving at 

the cortex being considerably reduced by the post-puberty stage, 

- too small for first learning as is sho\m by the inability to learn 

pitch after puberty, albeit sufficient for mere reinforcement identi­

fication with non sound cues, i.e. visual, tactual, spatial, etc., 

or the relating to earlier pitch learning. This links up the Suffolk 

Experiment showing how the amplification of sound increases learning 

among the sub-noL~al. Its converse would, I believe, explain these 

results. At the post-puberty st2ge the maximum use would need to 

be made of visual and otner cues to aid learning. The relating of 

these to the auditory cue would therefore be governed by the 

individual's ability to relate. 

CREATIVITY IN f'lUSIC MAKING A:\jL) PITCH LEARJ.'1ING 

Having studied the many writings and followed the research 

into Creativity! noting in particular the findings that the Highly 

Creative Group were often far more successful after school days 

than the Highly Intelligent Group, I accepted that any activity 

developing Creativity was an essential function. It must therefore 

be catered for in education with the possibility that the so styled 

Creative Arts would probably have to assume the responsibility for 

this. Albeit I really believe that the responsibility lies in the 

use of suitable teaching methods in all subjects, that will 

permit and encourage this d9velopoent, since really the tern 

( *Ve r~on , P.E . , 1972.) 
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'Creative Education' should be a tautology. 

It was my interest in Education of the whole child to reach 

its maximllili potential, that at first led me to a deeper study of 

the much abused term 'creativity', rather than my interests in 

Pitch Learning as at that stage I saw little connection. It was 

only as a result of study and an analysis of Creativity that the 

connection with pitch learning became apparent, and I realised 

that my dislike of 'gimmicks' was responsible for a lack of 

objectivity on my part, and that I was blindly condemning the 

worthwhile with the worthless. To rectify this I went off to a 

Centre of Music Creativity for a year to study the subject as 

broadly as possible, and prepared the following report. 

Analysis of the Crea tivity Urge and its relevance for Pitch 
.." 

Learning 

(1) What is Creativity? According to Rogers, creativity is a 

product growing out of the uniqueness of the individual and his 

reactions to material events, people and circumstances; but he 

adds that creativity must mean useful creative activities as other-

wise it would be useless. 

(2) How does creativity manifest itself behaviourally? A study 

of the writings of others produced the follo\ving Personality 

Traits: 

(a) Not afraid of failure, making mistakes, taking risks or 

looking foolish. 

(b) A positive outlook and a feeling of having something to 

give. 

(c) Independent and w~deterred by hardship. 

(d) Originality - awareness of i nd ivid:lality - some loneliness. 
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(e) Open to experience - flexible. 

(f) Self-confident, yet sensitive and self-critical. 

(g) Strength of character. 

(h) Persistence and dedication. 

vmat are the Environmental Factors found to aid the development of 

Creativity? 

(a) To be in a stimulating challenging environment. 

(b) Time must be made available when ideas can come spontaneously 

and be developed without disturbance. 

What activities vlere found to develop creativity? 

(a) Writing fragments and ideas dovm as they occur, then thinking, 

divergently, to develop them. 

(b) Constantly researching, exploring, experimenting and think­

ing divergently. 

(c) Constantly receiving, verifying and preparing material and 

ideas, which stimulated a thirst to know and do more. 

(d) Possessing a variety of interests and activities. 

What Abilities and Aptitudes are fo~~d in ~ creative people? 

(a) Superior intelligence. 

(b) Versatility - all-round ability. 

(c) The technical knowledge to develop ideas and 'join 

inspirations' . 

(d) Imagination (in itself an exercise of memory) but a pro­

ductive imagination, not merely a reproductive one o 

(e) Ability to deal inventively, but rationally with material, 

with a fluency of ideas, bold thinking and re-definition. 

(f) Observation using all the senses, insight and sensitivity. 
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(g) Ability to evalua.te accu!:ately and quickly, attributes and 

problems, together with a breadth of vision. 

(h) ~~ility to work hard for long hours. 

(i) Ability to think diversently instead of only convergently. 

Observations for the consideration of those resnonsible for Educational 

Program.rne s 

(a) The guidance of creative people is made more difficult by 

their versatility, as few have achieved great eminence in 

one field without displaying more than average ability in 

many fields. 

(b) Because a creative person is a many-faceted creature his 

needs are only served through practices honouring his 

uniqueness. 

(c) The envirof1..ment must offer a challenge to the creative person 

- mere material benefits are of no advantage, often a dis-

advantage. 

(d) Conventional training is antipathetic to the diverger - says 

Hudson, and therefore jeopardises the nation's supply of 

creative talent. Training should therefore become more 

progressive, without removing the aspect of challenge. 

(e) Research projects indicate (i) that creative productivity 

can be developed by deliberate procedure, (ii) that creative 

activity, like most behaviour, includes many learned skills. 

(f) Medicine has moved from opinion based on hunches to judge-

ments based on controlled experiments - now the Education 

world must do the same in the study of the acquisition of 

basic co~ponent skills. 
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(g) In a recent research project, it was found that a group of 

highly creative people scored considerably higher in attain-

ment assessments than a group of highly intelligent people. 

Reaching a criterion for the identificatjon of Music Creativity 

As Rqgers has pointed out, creativity must have a purpose 

and so therefore must eventually involve not only exploration of 

the materials used, but gradually the organisation of the materials 

and their use into some recognised form and/or shape. Much that 

goes by the name of Music Creativity is concerned only with the 

exposition and exploration of the possible materials available and 

goes no further, as it is not concerned with the idea of effective 

communication and therefore remains merely self-satisfying. I have 

been very puzzled by the inflexibility of many so styled Music 

Creative experts. 

Saturation point is reached varying only in time according 

to the individual potential, and boredom quickly follows. The 

greater the potential of the child, the more quickly is the thres­

hold of boredom reached with the attendant danger o~ frustration. 

Without interactionary communication necessary for stimulation 

and the constant evoking of response necessary for all learning 

that is of the senses, self satisfying activities can only lead 

to intoxication and its attendant emotional imbalance when 

indulged in to excess. The victims become inward-looking, self­

seeking and withdrawn to the point of autism. If one examines 

the basic components of creativity it will quickly be seen that 

such activities are therefore incorrectly labelled as Creative. 

I would suggest therefore that any criterion for the identification 

of Music Creativity should include: 
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(a) The process must communicate. 

(b) The process must include the eventual identification, record­

ing and preservation of the creation. 

(c) The process must involve organisation and control. 

This second criterion ensures that the exercises have an 

identifiable purpose and result in creation. It is most easily 

effected through the means of notation, which in itself leads to 

more definition, providing the notation used is supplemented by 

invented cues for any effect wanted and yet not covered by 

traditional notation. To use a notation of pitch accurately means 

initial conditioning of the auditory/visual cues. To explore sound 

effects and invent means of notating them involves much experi­

menting and critical listening - as is shown by the work of John 

Paynter and Brian Dennis. The more critical the listening, the 

more the learning that will take place, and so it follows that the 

more Music Creativity measuring up to the criteria mentioned that 

takes place during the optimum period for pitch learning, the 

greater the pitch learning. Clearly however, there is a need in 

the early stages for the development of the notation skills and 

the creative urge to take place, side by side, until the stage 

when a successful marriage can take place, in the same way that 

reading and writing techniques are acquired alongside creative 

writing activities. While it is true that care must be taken not 

to so swamp the child with the work of others that the creative 

urge is crushed (Peters, 1967 ) the inability to express oneself 

in words or gain inspiration from the words of others through 

reading hampers creative development, so also the inability to 

notate musical sounds and effects or reproduce the works of others 
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hampers the developr,1 2:l. t of real Busic Creativity. 

As the Schools COlli~cil Research and Deve lopment Project on 

Nusic Education of Young Children found, free experimentation with 

instruments and s ound s without guidance ca. n lead to 'nothing more 

valuable than a vague notion that we can produce different sorts 

of sounds from different materials'. In my o~m observations of 

various Creative Husic Projects I have been very concerned at the 

lack of follow-up work. Surely it is dangerous to arouse emotional 

interests and excitement without providing an outlet suitable to 

the ability, age and aptitude of those so aroused. 

For as Anthony Storr remarks, 'insistence upon self control 

can of course be overdone, r~sulting in the loss of access to 

emotional spontaneity altogether but without the capacity to con-

trol and inhibit immediate responses, human intelligence could not 

have developed'. He goes on to say, 'we are apt to be sentimental 

about the so-called creativity of the nursery school child, 

forgetting that spontaneity has to be combined with order and 

control if true creativity is to be achieved. The effect of 

learning to inhibit or repress immediate responses to emotional 

stimuli is the acquisition of flexibility. If all your responses 

are reflex you will remain both rigid and limited'. 

One aspect of Creativity in Music which appears to be sadly 

ignored, is the need of the individual to create something it can 

'have to hold', an end product which is not intangible and 

ephemeral. This is particularly true of the young child in the 

early stages of achieving music literacy. The making of simple 

pitched instruoent s can fulfil this need a nd in so doing contribute 

towards pitch l ea.rning . XylophoYles and Bamboo Pipes c an be made 

IOCE'. 1 c.at e :::-i?ls t 1.1[12(1, 
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A pitchmeter such as the 'Diotuner' with its visual disp12y of 

pitch is best used, but failing this a piano may be used. The 

need to listen and reproduce the exact pitch to match the sample 

is excellent training in listening, which with sufficient practice 

would become pitch learning. 

I would further suggest that the terms 'Music Creativity' and 

'Musical Ability' be explored and researched, as in my opinion 

there is much to suggest that it is ~ person with general creative 

ability, whose early environment and audiological fU..T1ctioning made 

the acquisition of musical skills possible, that displays what is 

often called '[.1usical .Ability'. The late Professor Grossman, 

Director of the Vienna Boys Choir School was exploring the develop-

ment of the creative urge via art in special sessions before .., 

admitting the boys to the Choir School in order to assess this 

aspect. The initial findings would seem to support the view that 

general creative ability must be developed in order to achieve 

musical creative development, while the main responsibility of Music 

Creativity is to study in isolation the "processes ?nd procedures" 

of Music Creating (Cady, H.L., 1976). 

HE2\LTH FACTORS IN ACOUIRING PITCH MEivl0RY 

To isolate health factors only related to Pitch Learning is 

not easy and even "if possible can only be of academic value since 

these factors affect learning generally. It is perhaps a study 

of ~ vitamin deficiency that has relevance to a study of pitch 

learning as these are the deficiencies which attack the individual 

senses. This however, needs separate research and I can only list 

some observations made as a result of work on pitch training lasting 

sixteen years in a variety of environments. 
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Ten years' observation of 100 yotL.'1gsters s ent to a resi-

dential school as deprived and maladjusted often with additional 

physical problems produced the following points. 

(a) Interest in the individual overcame the rejection suffered 

with its consequent dejection. As the dejection disappeared 

the child gained in weight, energy, interest and enthusiasm. 

Appetite and physical co-ordination improved and growth was 

accelerated. Concentration gradually became possible. 

(b) Once the child became used to having sufficient food anxiety 

and tension decreased, but other factors, found to affect tension 

were: 

i) Lack of space for making a mess, building dens, etc., 

making a noise and literally rW1ning wild . .. 
ii) Insistence of being too clean and well qressed at all 

times. 

iii) Not having a cubby-hole for o\m possessions which were 

personal, and did not have to conform to standards of 

tidiness. 

iv) Not having the training programme explained to them so 

that they ~'1ew the point of activities and reasons for 

their difficulties. 

Visual and Auditorv Acuity : An increase in impact of auditory and 

visual cues affected overall level of attainment in the average and 

below average children to a very significant level. Greater 

enhancement was achieved by planned simultaneous audio/visual 

presentation of material with the use of headphones, and experi-

ments with specially prepared glasses and hearing aids, based on 

optical and audionetric records of t he child, achieved greater 
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Experiments were conducted, Cased on trial and error, vlhich 

suggested that: 

(a) Multi-vitamins improved both physical and mental energy, 

attitude, concentration and appetite. .(Injections of 

Parentrovite were used with the group under observation.) 

(b) Vitamin C (3 x 5Omg.) from October to Harch banished nasal 

colds and catarrh, but did not affect throat or chest in­

fections. (The number of defective auditory memories found 

among the group of children who had suffered many such nasal 

infections during the first six years of life must make this 

relevant. ) 

(c) Vitamin A and D in capsule form from October to February cut 

down the respiratory infections. Respiratory infections 

depress pitch judgement by as much as a semitone. (Lancet, 

1972) . 

. Maternal nutritional deficiencies have accounted for some cases 

of sporadic congenital deafness. (Wnetnall & Fry, 1964.) 

Medical reports showina the effects of Physical Exercise : This 

developed an appetite in the children of the residential school 

which in turn supported the physical gro~~h and supplied oxygen 

to the brain. Attention to fresh air intake in bedrooms and 

_classrooms added to this and a first morning out of doors activity, 

regardless of weather: 

(a) increased the alertness of the child by speeding up the 

metabolic rate. 

(b) increased the acuity of hearing and speed of recognition, 

but time was required for relaxing as the intonation tended 

to be a little sharp at first . . This tendetlcy was also noticed 
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in cold weather. Lack of oxygen as in a 'stuffy! room or very 

hot weather tended to cause the other extreme, i.e. 'flatness'. 

This would support the findings of greater sensory acuity in the 

infant when oxygen is used during child birth, plus of course 

the results of oxygen starvation to the brain. 

Pitch learning as most other fonns of learning appeared to 

need a period of rest during '\vhich 'fixing 1 became consolidated. 

Simple experiments during the training programme varying the number 

of days a week that training was carried out, showed at first that 

there was no difference in progress in pitch learning if five days 

a week training was carried out instead of seven. Further testing 

showed that by missing the training on Satu~day and Sunday the 

progress on Monday seemed to be slightly enhanced by: 

(a) earlier work appearing to be more established. 

(b) new work tackled more energetically and learnt more quickly. 

On investigating further, progress was retarded if the training 

sessions dropped to below four a week for the over ten year olds, 

and below five a week for the under ten year aIds. 

SEX DIFFERENTIAL 

A greater percentage of monotones among boys is reported in 

the Education for Teaching Journal, Spring 1972, and a superiority 

of girls in singing has been reported by Seashore, Drake, Wing, 

Gordon, Bentley and Petzold. In an experiment of my o~n in a 

residential school for boys, I fOl1..T'ld that whereas this is usually 

the case it is through lack of early auditory and vocalisation 

training for the boys. The variation of possible horwonal -influence 

between the sexes mentioned elsewhere and the very 1~_~~ ~; ~i=e 

th~. t 
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right length to cope with the voca l experiencing of the higher 

frequencies. The ear has acoustical prope r Jcies \'Ihicn allows the 

subject to hear a greater range than his vocalising range, but 

these acoustical properties are based on the harmonics of the vocalised 

fundamental (Ol'!l:lS Law of F.coustic s) - the nearer the harmonic to 

the fundamental the greater its intensity, thus the greater the 

potential discrimination and therefore learning. If the boy does 

not get sufficient training in establishing the required auditory 

feedback during the few years between the sudden growth spurt of 

his vocal cords at puberty, it will mean that his vocal experience 

will largely be of a lower frequency thus depriving him of the 

greater pitch learning that arises from vocal experience for the 

upper frequencies. The upper harmonics in the high frequencies 

are further from the fundamental, and consequently vleaker, and 

will possibly be too weak for first learning by the post-puberty 

j 
boy to take place. (The work of D.O. Hebb shows just how slot.v 

\ 
I 

t . first learning is.) 

In the case of the girl there is not the enormous gro\vt.h 

spurt of the larynx at puberty, and so the continuation of train-

ing can proceed in the same manner as before and as a result time 

is on her side. Since monotones, in the absence of clinical 

defect, always respond to training providing "it is before the 

tremendous grmvth spurt of the larynx on the part of the boys, 

the answer to the report by the Education Journal would appear to 

be that the problem is often caused by a shortage of time for 

first learning for the boys, and not any greater superiority on 

the part 6f the girls. The following bears out this observation. 

4 , :" j . . ___ 5( ... -~. !'" I§ t 1 '_ 



218 

For ten years in a boarding school ,,·:ith an age range of 

six to eighteen years, of which I wa s the heac1l1istress, all boys 

received daily ear and voice trainingjn the morning and at first 

a selected group only, att ended choir practice in the evening. 

In a class of thirty regardless of age they all received piano 

class lessons; and those over eleven years of age began a second 

instr~ment of their own choice. All the children came to the 

school via Juvenile Courts and Child Guidance Clinics - many being 

excluded from entrance to ordinary schools; some were described as 

. ineducable, few could read on entry. In all, a hundred children 

of both sexes were involved. 

The pattern that emerged was that all children who were 

admitted to this school before the onset of puberty learnt to sing 

in tune, sight sing fluently, and achieve a pleasant singing tone. 
• -ft 

The greater the length of time that the child received the training 

before puberty the higher the standard achieved, until the position 

was reached when owing to demand children could only be admitted 

at the younger age level. The data in Section III illustrates this. 

The result was that all the children then proceeded to the 

Choir as there was no need for selection. This choir then started 

to compete in Festivals - at first locally, then nationally, and 

finally internationally, with great success. The original motive 

in entering festivals had been to give these young life-rejects a 

chance to gain attention and praise in a socially acceptable 

manner, which needed effort on their part and a development of 

self-discipl~ne. This certainly proved successful as each round 

of applause seemed to remove a little more maladjustment and a 

tremendous sta~dard of s e lf-discipl i ne and hard work developed. 
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Gradua lly a very high standard of" singing and-musicianship dsveloped 

and they entered the Concert Arena. Follo\'ling a visit to the 

Vienna Boys School Choir ldith WhOD t hey sang some English folk 

songs, their motivation to do likewise became such that in 1965 

they went on a concert tour in Austria for five weeks. They gave 

fifty-four performances, including television and radio programmes 

for which they received quite good fees - their success was 

measured by a request to sing some eight part early English songs 

sponsored by the British Council for a special television programme 

lasting thirty minutes. The British COUTlcil arranged air mail des-

patch for the music from England to Vienna; it arrived at 10 a.m. 

and soon after\vards these so-called I ineducables I started 

rehearsals; the only instrUffients avc:. ilable for our use was a piano 

for one hour and a tunin<1 for:k. Such was their standard of sight 

singing and musicianship that at 6.30 p.m. the same evening they 

went on the air and perfonned faultlessly from memory. There were 

32 children of this age group and their success was such that the 

President of Austria gave them an official reception. 

Although all children received daily training I found no 

success with those entering the school at puberty - confusion was 

at first caused by separating them according to age to judge 

results, but this disappeared when maturation was the deciding 

point. These findings were confirmed by a study of the individual 

medical records, as all children were fully examined every three 

months. The failure of the older entrants to respond to this 

auditory and vocal training was not lack of interest, because the 

success and enjoylIlent of the yOlli"lger ones created great desires 

on the part of the older ones to share in their success, and it was 
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from this desire that all the older children formed a Military Band 

(financed initially by the earnings of the choir). At the closure 

of the school the band was beginning to enjoy success with similar 

results in the behaviour standards. 

It was noted however, that this instrumental work failed to 

achieve the degree of pitch learning that the younger childx'en had 

achieved in their vocal training, in spite of the fact that just as 

much time was spent on this as the younger children had spent on their 

vocal training. (See Sections III and IV for the relevant data.) 

It was further noted that whereas the younger ones achieved both the 

ability to sing in tune and the ability to sight sing in tune without 

the support of a musical instrument thus involving memory of pitch, 

the older starters achieved only the ability to sing in tune when 

supported by an instrument and for the first time intelligence 

appeared to be a factor. The ability to learn to match their voice 

w,ith a given instrument when learning after the onset of puberty 

definitely varied according to intelligence, yet in the case of the 

youngsters this did not happen. It was also noted that the tone 

quality of the boy, given the early training, was considered by the 

majority of people to be richer, stronger and generally more pleasant 

than the girl. 

To summarise therefore, it will be seen that given the right 

training at the right time both boys and girls can learn pitch~ The 

boys' ability to learn Absolute Pitch appears to gradually decrease 

from approximately 7 years until vanishing altogether at puberty, 

whereas the girls show little gradual decline until puberty, but appear 

to lose their Absolute Pitch learning ability at puberty. With girls 

this appears to happen abruptly at puberty. The decline of pitch 

learning would therefore appear to match the rise of testosterona. 

(*See section on Age Factor.) 
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Is t his t he r eason w':1y t he s exua lly i rasa t ur e boy appea rs t o be able 

to l earn pitch while the mature boy of similar age does not? 

POSSIBLE BORNONE I L\'10LVEMEl'JT I N PITC H LEAR~-JI r7G 

Bachem tested ninety people, selected more than three decades, 

all claiming to have Absolute Pitch. Of these, seven could not be 

faulted, and were perfect to better than a semitone, others were 

almost as good (J. Acoust. Soc. Am., 1937, p. 146). Some follow-up 

work has been done on the seven who could not be faulted, and 

certain change s ha ve been noted : 

(a) With the passage of time, three have drifted up a semitone, 

but when asked to sing A consistently sang Bb. 

(b) Women who were tested showed that pitch varied in a biphasic 

fashion within the menstrual cycl€. 

Since Hawkins' discovery that absence of adrenocortical function 

sharpens both taste and smell (The Lancet, 4th Narch 1972), it 

should be no surprise that hormonal changes may influence the opera­

tion of the special senses. There have been reports that during 

the menopause women have lost their Absolute Pitch. Leontiv (1961) 

noted that pitch was depressed in women during pregnancy. 

Additionally, Robert Henkin of the National Heart Institute 

. found that not only was sensory detection at its lowest level when 

adreno-cortical secretion was at its highest level and vice versa, 

but when sensory detection was at an extraordinarily high level of 

sensitivity there was a difficulty in evaluating properties, i.e. 

making comparisons between loudness a nd tonal qualities. This was 

reflected in "a difficulty in und erstanding speech. It \'laS also 

found t hat even in norma l subjects t he sensory detection level varied 
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according to the daily cycle (Levi~e , S., 1971). 

David de Wiet of the University of Utrecht's Institute of 

Pharmacolog-y, and Elemer Endruezi of t he Institute of Physiology, 

University of Pecs, Hungary, found that as the startle response to 

sounds faded (the process they described as habituation but des-

cribed by Pavlov as orientation) there was a rise in the level of 

adrenal-steroid hormones. All startle response fades with the 

repetition of the sound. vmen rats were deprived of the adrenal 

gland with the resultant high level of ACTH, a longer time was taken 

to habituate the sound (Levine, S., 1971). Would this be a means of 

artificially extending the period of pitch learning in humans? 

Alternatively, would prolonged exposure to sounds of the same pitch, 

duration and timbre, reverse the functioning of the adrenal g~and? 

,~ 

A few studies' on animals have suggested that sound exposure may 

stimulate pituitary gonadotrophin release (Audiogenic Stimulation 

of Urinary Gonadotrophin Output in Han - Department of Physiology 

and Medical Biochemistry, University of Cape Town). 

In the training of boys at a school of 100 pupils, age range 

7 + to 18 +, in the south of England, I found they often showed a 

peak of enrichened tonal quality to their singing voice for a few 

months prior to the changing of the voice. This observation was 

repeatedly made throughout a period of ten years. 

In order to further explore the possibility of hormone 

involvement in pitch perception, a pilot study for one month was 
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carried out on ten female students aged betweeri 16 and 18 years. 

Each student kept a careful record of their menstrual cycle and 

throughout the month attended a daily pitch training session of 

twenty minutes, starting each day at 1400 hours. Their Pitch 

Memory was tested by giving each ten notes to be named by individual 

SOQ~d alone, accurate to within a semitone, and without reference 

to any other note previously sounded. Their scores were recorded 

daily against their position in the cycle, i.e. the onset of 

menstrual flow recorded as Ml, the next day M2 and so on, and the 

final results averaged. 

Pitch Memory 

~/ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Position in Nenstrual Cycle in Days 

Having tested their Pitch Memory, I then tested the subjects' 

Pitch Discrimination by using Bentley type tests on a Frequency 

Generator. The scores for each subject were entered against their 

position in the cycle and the final chart was again prepared by 

averaging the results. (See next page.) 
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Va. r iation in Pitch Disc r iminatio:r-: of 1 0 r-!usica1 l v E:< pe!."ienced 

Girls aoed 1 6 and 1 8 yea rs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Position in Menstrual Cycle in Days 

As Teplov claims, it is t he speed in which the judgement of 

pitch is made that is the real criterion for determining the presence 

of Absolute Pitch, i.e. from 0.4 to 0.7 seconds for A.P. subjects, 

but from 2.5 to 24.0 seconds for non-A.P. subjects. I then recorded 

reaction speeds throughout the cycle. 

Reaction Time (Middle C) 

·r ox 
~-~ 

1 2 3 4 5 6 7 8 9 1011 12 13 1 4 15 1 6 17 18 1 9 20 21 22 23 24 25 2 6 27 28 
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Va riat i on i n Pi t ch Discri:rrin2. ti 011 of 10 HL:sic2. 11 v EXDerie::c:ed 

Girls aqed 1 6 a nd 18 year s 

~ O 

.9~~~r 

.8 

7 

6 

5 

4 

3 

2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Position in Henstrua1 Cycle in Days 

L 

1> .. s Teplov c1ai:os, it is the speed in which the judgement of 

pitch is made that is the real criterion for determining the presence 

of Absolute Pitch, i.e. from 0.4 to 0.7 seconds for A.P. subjects, 

but from 2.5 to 24.0 seconds for non-A.P. subjects. I then recorded 

reaction speeds throughout the cycle. 

Reaction Time (Middle C) 

2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 23 
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These averaged results appeared to be in accorda~ce with 

those of A. V. Wynn in his study of I Absolute Pitch in Humans I, 

but as I noticed that reaction time varied according to pitch I 

repeated the tests for each n ote of the diatonic scale from 

Hiddle C. 

Reaction Times for each deqree of the scale by the 

same subiect 

1-
...Q 

1 2 3 '4 5 6 7 8 9 10 11 12 13 14 15 16 -17 18 19 20 21 22 23 24 25 26 27 28 

~ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 
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The variation of Reaction Time according to pitch appears 

to occur mid-cycle and is most noticeable among those degrees of 

the scale that took the longest to learn, e.g . F, D, A, B, etc. This, 

plus the fact that audiograms prepared daily at the same time as 

the Reaction Tests did not show a matching variation of hearing 

levels, \<lOuld suggest that it is the pi tch memory t ha t is affected 

by the hormone levels. The basic pattern in t he above graph s 

appea r to match the pit uit a r y flli~cti on . I t must however be r e~e~-
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One must a lso r ernemJ:.Y2r t h2.t t he method must sat isfy t he pe:CI or=-~er 

and yet be within his c apacitie s and b e fl exible i n appr oach. 

A STUDY OF THE TONIC SOLFA SYSTEH 

Guido D'Arezzo, born in Pa ris about the end of the tenth 

century, devised a system which we now call the movable doh, when 

he took a Latin hymn written some four centuries earlier in which 

he noticed that each line began a note higher, and so he took the 

first word of each line, i.e. Ut, ,Re, Mi, Fa, Sol, Lah, etc. 

Bertalotti (1750) was teaching his Solfeg,]i (fixed doh) in 

the ordinary schools in Bologna - education played a great role in 

Italy's production of so many outstanding musicians. 

Our present Tonic Solfa is based on the supremacy of the 

tonic and the mental effects of other notes in relation to tonic; 

there is no evidence that Guido D'Arezzo did this or that he had 

any idea of key, his mind was occupied with the practical use of 

semi-tones as valuable recurring landmarks. John Cunven (1816) 

changed 'ut' to 'doh' and 'si l to 'te' purely in the interests of 

speech training. In the 1958 original edition of the standard 

course of Tonic Solfa all work starts in the key of 'C', with 

practice on memorising 'C', all then proceeding via the tonic 

chord to the dominant chord follo\,ved by the subdominant, i. e. in 

the order of mathematical simplicity of their ratios of vibrations. 

With each name and the mental effect of each is described as 

follows: 
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l>J)so l ut e Pitch mea.suren12nts for one st.:b ject a\teragsd over E:ig~lt 

c yc 1 e s O'!ynn , 1972). 

Variation i n A.P. est.ime.te cbout mean 
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Simple reaction time measurements for one subject over six menstrual 

cycles (Wynn, 1972). 
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As V.T. Wynn points out, the variations of the A.P. estimates with 

time, or indeed the decreasing ability to acquire A.P. with the 

approach to puberty, cannot be fully accou .. 'I1ted for by any change 

in the mechanical properties of the ear. ~~e evidence he suggests, 

points to the possibility of the variation of A.P. estimates being 

caused by a neuronal mechanisn. As he points out, this can be 

caused by a change in the sensory thres~old leve l i n t he organ of 

Corti, or by s08eneuro~al in~1ibition mechanis=l in t he brain itself. 
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Th e experimenta l evidence of ~qynn and Eeardwood s uggest s that estrogen 

in the female a nd the androgen s in the male and the gonadotrophins 

may playa part in A.P. measurements, not forgetting the previously 

observed decline in pitch learning apparently matching the rise of 

testosterona. If this is the case hov-lever, how is it that the most 

accurate learning of Absolute Pitch appears to take place long 

before puberty, possibly before six years of age? so queries A.V.Wynn. 

Are we not talking about two different things, that is, on the 

one hand pitch memory and on the other hand changing sensory levels, 

and the affects of such changes on pitch estimates? 

In the section entitled IAge Factor', an experiment showing 

the changing ability in pitch learning of children according to 

their age, showed how puberty ~affected pitch estimates more than 

actual age. Professor Loer of Pretoria University, who has made 

a life long study of the Bantu, remarks, 'The only thing of 'sig­

nificance in pitch perception among the Bantus, is puberty'. 

The work in this thesis on the subject of hormonal influence 

on pitch learning, is little more than a preliminary investigation, 

aimed at pointing out that there appears to be such an influence 

which must be the subject of further research. 

PERSONALITY IN PITCH LEP~NING 

A.~. Kemp's thesis, 'A Pilot Study of the Personality Pattern 

of Creative Music Students' is of value in that it suggests a 

criterion for the identification of creativity, the creative 

musician being the Productive, and the non-creative being the 

Reproductive .t-lusician. His approach is justified by the t wo dis-

tinct personality ~~tterns. It is hc~ever i=porta~t to r eal is e 
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that his survey is con.cern.ecl \\Tith music students an.d that presu_rnably 

all \'lOuld have speYlt some time at the mrely reproductive stage 

during the period "dlen they were gaining basic technical skills, 

since these are mainly reproductive. It would be at this 

reproductive stage that Pitch would be learnt, as it could not be 

expressed in the form of a composition until it had been learnt. 

Perhaps it would therefore be useful to study the personality of 

the Reproductive Musicians for clues"as to the personality most 

able to learn pitch. 

This would suggest that the less bohemian, radical, bold and 

independent would stand greater chances of learning pitch. Since 

pitch learning requires interaction betr,veen the subject and his 

environment this could poss~bly be true. In order to compare the 

personalities of those learning pitch to the varying degrees, I 

used the 2IP Factors syst~ of preparing a Personality Pr?file 

based on the work of Human Cyberneliasts, but I found no difference 

between those having acquired Absolute Pitch and any others. 

Rosamlliid Shuter in her paper, 'The Relationship between Musical 

Abilities and Personality Characteristics in Young Children' fOUIld 

that the only personality factors which showed consistent signifi­

cant correlations with the music variables were 1+ (tender 

mindedness) and Qz+ (high self esteem). Hughes claims that tests 

show that social adjustment is related to the extent of musical 

participation. This should affect pitch learning, particularly at 

the pre-puberty stage. 

The New York Project : While a report of the three year project 

in NeTd York of introducing Nusic Educa tion as an experi "Gent in order 

to study overspill effects produced little of value, d~ 2 to the 
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basic lac/~ of U21derst2nding of the 2udiologica-l function, preventing 

the drawing up and use of a suitable syllabus of music education, 

the report did show that musical activities stimulated interest, 

enthusiasm, concentration and co-operation. If this is the case 

a study of the effects of motivation vlill irrXlediately illustrate 

the importance of their findings. 

The isolation of personality factors affecting pitch learning 

is difficult as pitch is learnt during the very early years of 

life; at an age which precludes the use of self-recording Personality 

questionnaires by the subjects. 

SUTvlNARY OF SECTION IV 

The more important -that pitcrl. discrimination is, for the 

subject during the optimum years of pitch learning, the greater 

will be the learning of Absolute Pitch. 

A suyvey of children born blind and compared with normal 

sighted children and those becoming blind after the age of three 

years, showed that the greatest A.P. learning took place during 

the first three years of life. 

All sixteen A.P. subjects tested played the piano. 

None of the A.P. subjects played solely wind instruments. 

The three wind instruments players \vho had acquired A. P. also 

learnt to play the piano. 

A greater percentage of those playing the piano L~ addition 

to the violin had acquired A.P. 

None of the A.P. subjects learning only the guitar had 

acquired F •• P. 

All of theA.P. s1..Lbjects had a r...a.rent v.rho played an instrument. 
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Tone deafness , in t he absence of p~Tsioiogica1 defects, 

is virtually unkno\'1TI in cor:1TIlunities using a Tonal language. 

A.P. learning wa s greatest in: To nal speaking groups when: 

(a) The language demanded pitch discrimination from birth. 

(b) A great deal of practice vient in-to learning A. P. from babyhood 

and a small vocal range was initially explored. 

A.P. learning was also considerably higher among the non-Tonal 

tribes than amongfue European population, although this was not so 

great as among the Tonal tribes. Early involvement in pitch making 

activities appeared to be responsible. 

Any language demanding clear vowel enuIlciation would assist 

pitch learning. 

There is a definite relationship between learning of sounds 

and need. 

It is whether the _ irrL."Ilediate environment provides music to 

. be heard during the ~optimum years in a manner that is pleasurable 

to the child, that determines the learning of pitch. 

The rejection of sound can be a barrier to its learning. 

Distortion of SOUIld caused by sensori-neural hearing losses 

can also cause rejection. A special type of hearing aid could 

prevent this. 

Unlike the first learning of pitch with the pre-seven year 

olds which was better for intervals than melodies, older children 

scored better when pitch was presented in meaningful melodies. 

Pitch learning ~ncreases with piano practice. 

A con~istent pitch is necessary for learning. 

Absolute Pitch learning v;a s the most accurate when -tested 

on the instru.sent on \<_:hich the~T first learnt. The notes nost fre-
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Timbre Perception, like all other aspects of pitch is learnt. 

A constant change of instrument during the early years could 

prevent pitch learning by giving too great a variety for each 

pitched note to enable learning to take place. 

Pure Tones have little attraction for young children -

greater learning of the more complex tones takes place. Is this 

one of the reasons responsible for the greater pitch learning shown 

by the learning of certain instruments? 

In the absence of clinical defect the condition described as 

Tone Deafness should not exist as i.t is removed by training. 

Amplification of the reference tone assisted 'tone deaf' 

subjects over eighteen years of age to sing in tune, but had the 

reverse effect on music students al:r:eady capable of singing in tune. 

'Tone Deafness' appears to be caused by insufficient 

practice in varying the vocal cord length to match the reference 

tone during the years when such control is gained, that is, the 

pre-puberty years. 

Some pitch memory is needed for singing in tune. 

Scalewise passages do not of necessity involve auditory 

practice, interval work does. 

Amplification of the reference tone helped Tone Deaf subjects 

to sing in tune but did not produce any significant results in 

developing a Pitch Nemory. Duration of reference tone is also 

involved. 

If the individual's early life does not require him to dis-

criminate between basic frequencies then he may become 'tone deaf'. 

Pitch Discrimination Tests at the extreme ends of vocal 

range show greater errors; the process of vocalisation therefore 
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appears to aid pitch learning. 

The first learning of pitch must have already taken place 

before monitored vocalising can be achieved. Hearing is therefore 

considerably in advance of Vocalisation. 

The activity of singing in tune, is in fact the establish.'1lent 

of an Auditory/Vocal Feedback. 

Vocal range appears to be dependent on use for development. 

Falling Intervals ,appear to be learnt more quickly than Rising 

Intervals. 

The slower child often shows better intonation than the quick 

t child but is slower to identify notation. 

Audio/visually presented material improved learning especially 

among those having received pitch training. 

Pitch learning does not appear to be related to intelligence 

in the pre-puberty years, but does appear to be so related at the 

post-puberty stage. 

The maximum use of other cues would need to be used to 

assist in pitch work after puberty. 

Whereas free experimentation with sounds without guidance can 

merely lead to a realisation that we can produce a variety of 

sounds, with guidance it can lead to the development of self control 

and the critical listening necessary for pitch learning. Vitamins, 

adequate rest, physical exercise and fresh air all appear to aid 

pitch learning, as they do all other forms of learning. 

The apparent greater musicality among girls over boys reported 

by many, is ,in my opinion artificially caused by the deprivation 

of opportunity for adequate training for boys during the optimum 

years. 
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Experi~ental evidence suggests that horcones playa part 

in Pitch Memo ry/Pitch Measurements. 

Personality appears to have little influe~ce on F..bsolute 

Pitch learning although social adjustment appears to be closely 

related to 'musical participation'. 
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SECTION V 

THE COi'JSI DER; TION AND EVl\.LUATION OF TEP.CHI NG PROCEDURES 

AND METHODOLOGIES I N TaE FIELD OF PITCH LEF . .RNING 

Authoritarian Teaching 

This is possibly the quickest means of getting over facts 

and/or coping with basic skills acquisition, requiring the great 

deal of repetitive drilling needing to be done during a certain 

developmental stage for the most effective learning of pitch. 

It requires the least ingenuity on the part of the teacher and 

makes possible the use of non-specialist teachers, since such 

dri,lling can be carried out by the following of written instructions. 

The proble~ with this kind of teaching, is that it r~p~esses 

individuality. Because it can suppress response instead of stimu­

lating and evoking ~esponse great care must be taken; research has 

shown that pitch learning is an interactionary activity in that not 

only must the auditory stimulus be presented sufficiently often and 

sufficiently loud·ly, but response must be evoked and attention 

attracted to the auditory stimulus. The auditory stimulus must 

have meaning and importance to the individual at its particular 

stage of development. Fortunately at the age when such work is 

necessary, most children can be encouraged to co-operate by an 

explanation of hearing and the need for hearing training, ganes 

can be played to present the sounds many, many times, encourage 

depth of critical listening and attention to the softest sounds 

possible. The introduction of bot h t onic s olfa and staff notation 

is yet a further way of p re s enti ng t he same sound s over and over 

a ga i n . 
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Discovery Methods 

The greater amount of time required is the serious stTh~bling 

block of using these methods. With some guidance and control to 

ensure the right outcome undoubtedly the process is more interesting. 

It also gives scope for individuality of approach and hence the 

development of creativity. A great deal of preparation is necessary 

on the part of the teacher to prevent wastage of time, but it 

should be remembered that 'learning by doing' has been proved time 

and time again to be more thorough. 

To guide the children to ensure the 'sufficiently often, 

sufficiently loudly' maxim necessary for pitch learning is extremely 

difficult. I personally found that discovery methods were very 

useful for developing critical listening and attracting attention to 

sounds, and were therefore best used in conjunction with the 

authoritarian drilling of pitch learning; discovery methods on their 

own did not satisfy the 'sufficiently often' maxim. The most effect-

ive activities for developing critical listening I found was the 

making of instruments and then tuning them, Music/Drama workshops 

where plays were written or presented with suitable sound effects 

worked out, and a variety of creative music projects which involved 

the collecting, exploring and experimenting with sounds. 

The Use of Educational Technoloay 

The National Foundation of Educational Technology defines Edu-

cational Technology as the use of technical devices to support processes 

of training and learning by the construction of systematic 

learning materials in accordance with an analytical approach to 

training and learning'. The process must include evaluation of 

results and involve planning and organisation. In the field of 

pitch learning its chief value would be the possibility of using 

...... _--------------------------,.,--,. ~ .... " .~ .. - .. " ... , 
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equipI:l2nt s~ch a s the LanSl:2g-e Nc~ ster ar:d Tape Eecorders for tr..e 

simultaneous presentation of auditory and visual cues, v.'ith the 

added advantage for those learning out of the, optimum period of 

being able to vary the amplification according to frequency range 

with the more sophisticated equipment. Such equipment \'lould also 

be useful for the development of auditory memory. Self help study 

of a subject, such as pitch learning, where the older students' 

lack of self confidence and embarrassment at their inability often 

causes added difficulties. 

Proara~~ed Learninq 

This is very useful for enabling pupils to acquire specific 

skills or areas of knowledge allowing them to work at their o'V.'I1 

speed, without pthers being aware of their failures. A good pro-

gramme provides the necessary stimulation. The method is particu-

larly useful when dealing with pupils lacking in self confidence 

and having difficulty in communication. 

Teaching Machines 

This is programmed learning, involving some f9rm of machine 

and as such its merits include all those under the above heading. 

They have the advantage of making trial and error tactics less 

easy for others to observe and therefore would . be even more satis-

factory for those lacking in confidence. 

I have found the Bingley Tutor in conjunction with a Tape 

Recorder, a Language Master and a Visible Speech machine particu-

larly useful, as they enable the child to compare his efforts 

privately with a given sample, and give sufficient practice in this 

in order to develop confidence in the individual's ability to listen 

critically and copy 2ccur2tely and eventually test out their m..,'I1 
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phrases or isolated s ou.nd s very simple to arrange , is particule.::::-ly 

valuable. 

L~nquage Laboratory 

Providing attention is paid to the need for much repetition 

of either single sounds or short phrases, together with the need 

for relating to a visual cue, then these are excellent. 

Unfortunately a lack of understanding of the simple facts of 

audiology rencer much present work in the language laboratory 

valueless, as the amount of repetition allmved for is usually 

insufficient. It should also be remembered that the follmving of 

scores \-\7hile listening to records is bound to reinforce pitch 

learning - here then is a further use of the Language Laboratory. 
~ 

Team TeachinG 

The on~y form of team teaching that I have found useful in 

the field of pitch learning, was when the class broke up into groups 

under a leader and went off to separate pianos to learn certain 

sounds or songs, as this made individual drilling more possible 

and introduced a competitive elemen-t. 

The Selection of TraininG Processes 

Having decided upon objectives one can list the variety of 

experiences most likely to attain these object~ves, taking into 

consideration such factors as: 

(a) Length of time required and available. 

(b) Methods to be used. 

(c) Equipment and space needed. 

(d) Staffing factors. 

(e) Theories of l earning . 
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and y e t be with i n h i s c a pac i t i e s and be fl exi ble i n a ppr c2ci . 

A STUDY OF THE TONIC SOLF.~ SYSTEt-l 

Guido D'Arezzo, born in Paris about the end of the tenth 

century, devised a system which we now call the movable doh, when 

he took a Latin hymn vrritten some four centuries earlier in which 

he noticed that each line began a note higher, and so he took the 

first word of each line, i.e. Ut, Re, Mi, Fa, Sol, Lah, etc. 

Bertalotti (1750) was teaching his Solfeggi (fixed doh) in 

the ordinary schools in Bologna - education played a great role in 

Italy's production of so many outstanding musicia ns. 

Our present Tonic Solfa is based on the supremacy of the 

tonic and the mental effects of other notes in relation to tonic; 

there is no evidence that Guido D'Arezzo did this or that he had 

any idea of key, his mind was occupied with the practical use of 

semi-tones as valuable recurring landmarks. John Cur\ven (1816) 

changed rut' to 'doh' and lsi' to 'tel purely in the interests of 

speech training. In the 1958 original edition of the standard 

course of Tonic Solfa all work starts in the key of 'C', with 

practice on memorising 'e', all then proceeding via the tonic 

chord to the dominant chord followed by the subdominant, i.e. in 

the order of mathematical simplicity of their ratios of vibrations. 

With each name and the mental effect of each is described as 

follows: 
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te piercing or sEnsitive 

lah s a d or weeping 

soh grand or bright 

fah desolate or awe inspiring 

me steady or calm 

ray rousing or hopeful 

doh strong or firm 

The mental effects are dependent upon the key being established in 

the mind and upon the tones being sung slowly. Curwen reminds one 

of the effects of bodily and mental depression on our recollections. 

In the latte~ part of the standard course Curwen deals entirely 

with the speech training aspect. One interesting point is the 

mental effect of the tonic solfa, as described by Curwen and Leontev's 

description of the kind of hearing required for acquisition of non 

tonal timbre language, i.e. discrimjnation of timbre/colour of 

sounds as against tonal hearing for tonal languages and music. 

The work of Rousseau in the thought-out scheme of musical training 

in his Emile, au de l'education (1762), shows some ant~cipation 

of Curwen arguing rationally in favour of what we call the 'movable 

doh' • 

Curwen Pivot sound - doh 

doh - soh Hand signs - doh - closed fist 

soh - open hand with thunb pointing up. 

Pattern must be heard first. Practice doh - soh from any doh, check-

ing with the piano after each attempt. 

He Hand sign - open hand with the palm facing do\',mvlards 

- doh- soh - me 
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Changing pitch of doh, sing: 

(a) Doh, Soh, He , Soh, Doh 

(b) Doh, He, Soh, He , Doh 

(c) Doh, He , Doh, Soh, He 

(d) Doh, Soh, Doh, lYle, Soh 

(e) Soh, Doh, Me, Soh, Doh 

Add Ray, Te 

i. e. : d m s d r d d m s d t d 

Hand signs Ray open hand, spread fingers and palm facing outwards. 

Te - forefinger pointing upwards. 

Add Fah, Lah _ 

Hand signs Fah forefinger pointing dovffiwards. 

Lah - hand hanging down from wrist. -

Learn notes by solfa, then sing to a uniform vO\.;el like laj then 

sing the Vlord s • 

The Perpendicularly arranged scale should be constantly used, i.e. 

Doh 

Te 

Lah 

Soh 

Fah 

He 

Ray 

Doh 

If necessary at this stage, study staff notation. 
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Rule 1 If doh on a line then Me , Soh , next t wa line s etc. 

Rule 2 Octaves are alternately placed , line and space. 

Rule 3 Hay is next above doh, te is next belo~v, etc. 

Rule 4 Alternate notes of the scale are always similarly placed. 

Then comes duration of notes. 

In Tonic Solfa 'pulse r equals the distance from accent mark to the 

next. 

As already explained, the Tonic Solfa system is based orL the 

learning of the Mother Tongue by associating each pitch degree 

with the learning for language that has already taken place during 

the optimum period of such learning. The system is therefore bound 

to result in the learning of Relative Pitch, because like language, 

i-t is concerned with the relating o~ auditory and visual cues 

reinforced by spatial, tactual and kinaesthetic cues and follows 

all -known laws of learning. 

The Place of Tonic Salfa in Relative Pitch Learnina 

In language each vowel has its o~n place in the frequency 

scale which it retains at each wave-band. Toni~ solfa syllables 

do likewise - the wave band being the octave. It follows therefore 

that since the Tonic Solfa is based on language by the Law of 

Facilitation alone, there is a greater chance of pitch learning 

by this method and any other which is likewise based on the mother 

tongue. The connection bet'\veen speech and Relative Pitch 

Acqu'sition can be heard in any recording of speech sounds recorded 

in frequency order. 

Bentley, in his rMusical Ability in Children', remarks that 

it is the c ommon experience of secondary s<?hool teachers of c-hildren 

of twelve years of age or over, that attempt s to teach the naming 
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of pitch sou:!.ds meets with only liDitei success, and even at times 

with resistance. It \·;ould appear that the optimU!!1 period for 

acquiring this skill is in the earlier years of the Primary School. 

Bentley then observes that in the naming of the sounds, absolute 

pitch names are of little use to the majority, nQ~bers take no 

account of chromatic semi-tones, solfege with its fixed doh, 

suffers from the same limitations, but solfa syllables not tied 

to fixed pitch are SL~ple and logical. Many experiments have taken 

place to determine which scales to use to enhance pitch learning, 

but analysis shows the difference in frequency between scales is 

only slight, and well within the just noticeable pitch difference 

limen (minimum of nerve excitation required to produce sensation). 

According to Bentley, violinists an¢ singers performing without 

keyed instr~~ents tend to produce intervals nearer to the true 

diatonic scale, therefore it would appear that commensurate ratios 

are the requirement of a pleasant musical feeling. 1See Helmholtz 

theory of hearing and importance of consonant intervals, and 

Scholes (1950) suggestion that the ultimate origin ,of scales lies 

in speech inflections.) 

After the Pythagorean diatonic scale, musical scales were 

influenced by worship. Following the death of Christ plainsong 

became important; later, minor scales were introduced for soleTh~ 

or reverent effects and semitones were introduced in equal tempered 

scales and used as extra embellishments. Therefore it may be that 

the developments and variations of the mathematical scale 

(Pythagoras) were just a step in an evolutionary p~ocess. John 

Blacking claims however that musical scales are based on what man 

has chosen to select from nature as part of his cultural expression 
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resistance to contemporary music and i -e r:-~:2i. :;l 1:::e th2.t ezperiI!l2nts 

taking place with ne\v scales, will give more evidence on whether 

the hu..rnan ear can be adapted to a departure from the consonant 

intervals considered so important by Helmholtz. The success of 

children starting to learn Relative Pitch using the Tonic Solfa 

system, after the hearing acuity has declined too much for 

acquiring Absolute Pitch, demonstrates how Relative Pitch is 

second learning. As although the exactness of pitch learning is 

no longer possible, the degree of the first learning of pitch that 

has taken place in the optimum period to make speech possible, can 

be utilised to learn Relative Pitch for musical purposes providing 

the association is with language as that is the known quantity. 

It is this knovID quantity that can be associated with musical 

notation to develop Relative Pitch. It is this factor which has 

made the Tonid Solfa system so successful, for as Leontev says, 

'the ability to hear a tone or timbre develops concurrently ",ith 

mastering a language'. (In dealing with language deviant children 

I also found the converse to be true.) It is further observed that 

the use of hand signs in the teaching of tonic solfa could be a 

means of introducing a kinaesthetic cue as reinforcement, but a 

study of the effectiveness of the Curwen-Kodaly Hand Signals 

carried out by Charles Hoffer, of the School of Music, Indiana 

University, showed no significant effect resulting from the use of 

hand signals. The research of the Soconomy Oil Company showing 

the dominance of learning via the visual sense, would indicate 

that at best the hand signals and the resultant motor/kinaesthetic 

experience could only reinforc~ learning, and that any attempt to 

use them in the place of a visual cue such as notation could impair 

the learning. 



2 4 5 

The SUCCeSS of the Kodaly sy-stem in Hungary for the devel-

opment of music literacy (and this I suggest is what it does 

develop), appears to have its origins in the fact that it is a 

§y§tem, and that the system is based on the proven audiological 

maxim of 'sufficiently loudly, sufficiently often' during the 

optimum years (i.e. pre-puberty). The material is based on the 

environment of those learning it, that is, the music of the Folk. 

In Hungary, most folk songs begin with s, m and s, 1, m. 

Therefore the system starts with this, simply because it is 

recognised by educationalists' that one must start with the known, 

in order to introduce the unknoMi. A Kodaly system used in any 

country must therefore be based on the musical heritage of that 

country, and not on the foreign culture of Hungary, and it must 

include considerable listening and vocalising practice with a 

suitable visual cue, such as the tonic solfa syllable and must 

be used during the early years for fluent literacy to develop. 

An essential part of the Kodaly system is the use of the 

folk songs in early training. From my discussions with Kodaly!s 

contemporaries and study of his writings, it would appear that 

his approach via the Hungarian folk song is very largely because 

this is the music of the Folk, and therefore what would be heard 
, 

by the ordinary child in the house long before formal music train-

ing ,took place. He found that this early learning was responsible 

for the development of pitch memory, and so the best results 

could be gained by sufficient experience of this folk music at 

the early stage in order to build up a system of Relative Pitch 

at a later stage. Since this is entirely consistent with the 

- - -- -- - -
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audiological flmctioning of the c;-~ ild it is bou.,--:.d to succeed. 

Unfortunately ho,,,,Tever, many teachers froD. otl-ler cOlliltries have 

failed to realise that it is the 'Music of the People' available 

daily in the homes that is required for the beginning of the 

Kodaly system, not Hungarian folk songs. When they are introduced 

, as a foreign culture it removes the effectiveness of the system as 

they are not the songs that the child has learnt during the early 

years in his horne on which to base the, tonic solfa system. One 

cannot relate two unknowns. 

The Kodaly System (Extract from publication by ZenemUnyomda, Budapest) 

Zoltan Kodaly devoted a significant part of his creative 

activity to the music education of the whole Hungarian people and 

to the creation of Hungarian culture. The grea.ter part of this 

educational programme "las in the service of the musical education 

of young people. The basis of his pedagogical work and his 

educational conception 'to bring as large numbers as possible into 

direct contact with real, valuable music ... I The system of 

objectives of Kodaly's music education conception 

the basis of state curricula, is as ' follows: 

which is today 

(a) To offer a unified, basic music education to every child in 

his primary school years; that is until he is fourteen, then 

to be continued in the secondary school. The way towards 

this being: 

~ i) Singing based work. 

ii) Worthy material for study/folk music, Hunga!ian and 

universal art music. 

iii) The method of relative solmicization. 
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(b) Conscious use in personality fo~nation of the peda gogical 

possibili-ties of education by music, and in the forrnatiO:1 

of a ma:1y-sided, balanced person. 

(c) The creation of balance and correct proportions between the 

training of professional musicians and education of the 

public. 

For the realisation of the above basic principles, for the 

collecting of material and the evolution of the methods in 

connection with this, Kodaly needed more than half a century. 

Kodaly wished to make the H~~garian folk song the basis of 

Hungarian music pedagogy principally because it is simple, and so 

-
that the Hungarian child should sing in his musical mother-tongue. 

Once the material vIas ready, all that remained was to create the 

special methods to fit it. It required a great deal of care and 

work to seek and build up the methods and methodical progress 

appropriate to the tone and style of the Hungarian musical 

material, the method based on relative solmicization. 

The essential points in-relative solmicization begin with 

the idea that the keyuote of every major scale should be 'Do', 

and that of every minor scale 'La'. Thus the recognition and 

singing of the once innervated intervals - even if the melody's 

key signature contains five sharps or six flats - does not present 

any particular difficulty to the pupil. This system in the hands 

of a ~uitable teacher, even at the very beginning of study pro-

duces sure music reading and intonation. The didactical and 

methodical order of the orocess of music education is built on 

the Kodalv co~ceDtion. In this process the way to familiarity 

with music is as follm-,'s: 
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From active observation / from living wusic / to abstract 

thinking / the making conscious of musical elements / and from 

there to practica l/independent / application. 

The process of training; the pupils learn songs by ear, 

meanwhile becoming familiar with the basic temporal/rhythmic / 

pitch / melodic / dynamic and torie-colour relationships. During 

this their hearing develops. In connection with the songs they 

gain intellectual, emotional and aesthetic experiences; their 

ability to experience and 'live' music develops, as does their 

capacity for singing, their breathing control, and their speech. 

Then the musical meaning-system becomes independent from the text 

of the songs, they make t.he musical knowledge their own, make it 

conscious and through practice they gain ability in recognition 

of music, the notation of it, the reproduction of symbols / hand 

signs, letter-symbols, notes. 

In this process the following activities and objectives are 

closely inter-related: 

(a) Singing, song learning. Beautiful and expre~sive singing. 

(b) Choral singing, polyphony. Listening to music. 

(c) Teaching of musical knowledge / elements of music, 

phenomena of folk music and art music. 

(d) Development of rhyt~~ and melody hearing. 

(e) Development of the ability to read and write music. 

(f) Realisation of the educational aims and objectives. 

The song, living music, is the source of all musical know­

ledge and experience. The children sing a great deal during the 

lessons. They accompany their singing with movement and rhytr~ 

instru:nents, and play to them. Their singing is coloured by 
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variations in tone-colour and dynamics and i n this way neitl possi-

bilities are opened up for varied singing and for observation of 

living music from several angles. Hany different kinds of auxiliary 

aids, melody and rhyt};m ' cards, magnetic boards, use of harld signs 

and letter signs, help towards the familiarisation of musical 

elements, conscious hearing, reading and writing of these. 

Gradually and through play, they :reach the point where the seen 

notes change to living music within ,them, and they can imagine it 

and realise it in practice. 

The music teaching concerning every primary school pupil 

while he is of compulsory school age, that is between six and 

fourteen years, is organically complemented by the instrumental 

teaching carried out in the 110 stat~ music schools. In these 

schools approximatelY,50 000 young people become acquainted with 

the instruments and penetrate the depths of ,,;art music. Here the 

Kodaly system naturally works in a different vlay from 'the singing 

teaching of the general schools; the main characteristics in 

which present-day instrumental teaching differs from that of earlier 

times are as follows: 

(a) A preparatory year without any instrlli~ent, where rhy~hmic 

sense and hearing are developed and the children learn the 

basic elements of music reading and writing. 

(b) In all classes the study of solfege is compulsory alongside 

~ instrumental studies. 

(c) From the second-third years onwards, there is a ,significant 

difference in the quantity of work to be accomplished, and 

in the exa~ination requirements between those preparing for 

a professional career in music and those studying with no 

more t han the de~a ~d s of 2~ 2=~~2U~ ~usic ian . 
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(d) In both area s an outsta.nding role is played by g r oup mu s i c-

makin-:r in all forms, cnamber music and orchestral work. 

(e) . In instrunenta.l study it is also a basic principle that we 

teach only valuable, artistic music. Thus in the early 

stages it is principally Hungarian folk songs and folk song 

arrangements that we teach here too, for following the 

preparatory year and solfege teaching it is with these that 

we can fulfil most easily Kodaly's requirement that the child 

should play on his instrument what he can imagine musically. 

In the interests of realising the above principles, we have 

in the course of the last two decades published a new 'school' for 

the teaching of the beginnings in every instrument, in some cases 

several for example, piano and violin. In recent years these have 

won i~creasing success abroad as well. The schools are organically 

supplemented by pieces by young Hungarian composers, a whole series 

of chamber works and collections of these. The- following 

are quotations from the writings and speeches of ZoltanKodaly -

Visszatehintes published by Zenemukiado, 1964. It has been shown 

that no musical knowledge of any kind can be acquired without the 

reading of music. Experience has proved that the children learn 

to read music more quickly through using solfa than using the 

note names, as it indicates not only the relative pitch but also 

the tonal function of each note along \dth the feeling for 

intervals. The way of getting to understand music is accessible 

to everybody; it is musical reading and \vriting. Having mastered 

this anybody .can participate in great musical experience. The 

properties of good musicians can be summarised as four things 

cultivat.ed hearing, intelligence, heart and ha.nds. Basic training 
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neglectec. in yout h can not be w.~dc up f o r l a t.er - he \·;no by the 

age of fourteen ha s not learn't to read and w'rite fluently can then 

learn it only Hitn great difficulty or not at all. In his boo}c, 

'Husic Education in Hungary', Frigyes Sandor describes in detail 

the system show'ing hOvl each stage is introduced, the results and 

eventually t:1e effect.s of special music education on the whole 

development of the child, and includes a quotation f rom Leonard 

Bernstein saying that the l anguage of a race is reflected in its 

music: I their language grows into musical notes I • It is often not 

r ealised that the Kodaly method r equires children first to learn the 

folk songs of their own people and not of foreign cultures. (Szonyi, E., 
1974) 

Justine ~,Tard in her system, I That al l may Sing I, believed 

that every child whose musical education was begu.'l. at tne age of 

six, and carried on progressively and logically during the early 

years of his school life, could be brought: 

(a) to sing; 

(b) t o read music from staff notation; 

(c) to improvise; 

(d) to conpose; 

(e) t o conduct 

with as much ease as he would learn to read, write, an9 express 

himself in his mother tongue. Sne believed that: 

(a) The s eeds of music exist in every child waiting for 

discovery and a gradual unfolding. 

(b) The work of fostering this i n every child i s best suited 

to the ordinary class teacher, as it was r.J.ore important to knO\'l 

hOJ;v to deal with yOU:lg children than to ha.ve a great quantity of 

specialist knoltlledge. In f~ct i t should be introduced in no other 

\·;2y , sinc e Y"\~o = e s s ::"c :"!. 2. 1 r.~".l sic ~ ':: :-'.::::: ;:::.._- .-_ .•.... ~_. ~_ . - -
t"' .;.. oJ·· c: ~. ;: .::..:::!..~ Cl: 
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their tize day by day nurturing the gradual uniol::::'':'':-:S l !'lor r.ave 

cany the understanding of c hild. psychology, or the pc.tience or 

tact required for music to be a grovltn fror.1 'vi thin . Advisory 

visits were advocated fran the professional musicians and also 

she reco:;u:}ends that music should be taught in short daily lessons 

of t,yenty minutes initially, follol'led by a si.l!lple l ogical expo-

sition COpii1g with one thing at a time. She claimed that a child 

of six ca n sing E to El, to the syllable ' NU l, pronounced 'Noo' 

with an exaggerated buzz of prolonged nnnnn, thus direc·ting the 

sound forward and up,,,a rds. In this way the child learns to listen 

and express itself and develops critical faculties. Later the 

Nu-o-A quality can be opened and other vowels added, with all the 

material to follow the current stage in pitch and rhythmic learn-

ing but slightly delayed . 

The difference of pitch should be taught with the help of 

gesture and the major scale built up stepwise with guessing games 

using the ear and eye, as part of their training. A vertical 

study of intervals should be made by singing notes of the t onic 

chord to dominant and sub-dominant, etc. Flash cards could be 

used for drilling purposes. Rhythm should be taught through 

gesture and motor experience. Justine Ward also stressed the 

need for original creative work, with the child creating something 

out of the elements he possesses. 

Yorke Trotter (1854-1934) 

Trotter's chief interest vlaS in the musical education of the 

young. His principles of teaching were based on the study of the 

child and the l,IlaV in which its mother tonaue was developed. He 

stressed the simi larities of music and l anguage in their component 

parts. 
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Yo~ke Trotter not only st~dicd the child's mind but also 

insisted Or'!. the need for a feelirta of love \~'hich drew respo:1se fro:n 

a child. n2 insisted that chords \~'ere r.G2. rd and used ar.d not 

merely learnt froQ. cooks, so tha t in ti..rr!e the ear "-jas trained. 

He believed that creativity is a latent force in mankind, 

which can be the mainspYing of a tremendous activity of mind, and 

that it existed in all children and not only those labelled talented . 

Extracts from speech given by Carl Orff at the opening of the 

Orff Institute in Salzburg: 

ORFF-SCHULlVERK : PAST ;.:,1) FUTURE 

To understand what Schulwerk is and what its aims are, we 

should perhaps see how it came into being. 

A new feeling for physical activity, for the practice of 

sport, gYQnastics and dancing had seized the youth of Europe . . The 

work and ideas of Jaques-Dalcroze that had spread a l lover the 

.worl d he l ped considerably to prepare the ground for a new i nterest 

i n physical education. Laban and Wigman, to mention only two 

names) were near the zenith of their careers. Rudolf von Laban 

was without doubt one of the most important dance teachers and 

choreographers of his time, and his writings about dance made him 

i nternationally famous. The highl y gifted Nary Wigman, pupil of 

Jaques-Dalcroze and Laban, created a new kind of expressive dancing. 

The work of both these had considerable influence in artist i c and 

educational circles and it was at this time i n Germany that many 

gymnastic and dance school s were founded. In 1924 in Munich, 

Dorothee Guenther and Carl Orff founded the Guentherschule, a 

school for gj1:l11astics, music and da~ce. Says Orff, I Here I saw' 

a possibility of working out a new kind of rhythoical education, 

and " of realisi~g ny ideas about a reciprocal interpenetr~tion of 
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mo·,le:'1ent a:-:d !::l.!sic education. The speciality of the GU·2!": t!:"!. ::-: rscr-.ule 

lay in the fact th2.t one of its foun::iers \>1as a director and also 

a musician. This meant that fr03 the begiThling there was a 

special emphasis on all musical \Oiork and I found the perfect 

experimental field for my ideas' . 

After some experiments with various exotic types of flute 

Orff decided to use the recorder , which up to then had suffered 

a kind of museum-piece existence. Through the particular assistance 

of his friend Curt sachs, who was then in charge of the famous 

Berlin collection of musical instruments, Orff acquired a quartet 

of recorders copied from old models, consisting of descant, treble, 

tenor and bass. As bass instruments, in addition to timpani and 

the lower barred instruments, they used string instruments such as 

cellos and viola da dambas to provide a sustained drone bass. 

Guitars and lutes were also used as plucked strings. With these 

instruments their ensemble for the Guentherschule was settled. 

It was clear that for this ensemble new music would have to be 

written, or else already existing suitable music would have to be 

arranged and the first to be considered ~BS both native and foreign 

folk music . Orff's idea was to take his students so far that they 

could improvise their own music (however unassuming) and their 

O\ID acco@paniments to movement. The art of creating music for 

this ensemble came directly from playing the instruments themselves. 

It ' was therefore impcrtant to acquire a well developed technique 

of improvisation, and the exercises for developing this technique 

should above all lead the students to a spontaneous, personal, 

musical expression. 
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In 1930 the first editio~ of Schuli,·;erk .called R..1:ytr-z,ic-?·!eloc:.ic 

Exercises appea::-€:d. Further books followed in quick succession. 

Exercises for percussion and hand drums - exercisas for timpani -

exercises for. h3.l"red percussion instru.."Jents. From tr:e beginning, 

Orff's pupil and colleague G~~ild Keetman played a decisive part 

in the establish.ment of the instrumental ensemble and in the 

preparation of all publications. Orff's assistants at the Guenther-

sehule at that time, Hans Bergese and Wilhelm ~littenhoff) were 

also involved. In addition to, and as a result of these educational 

enterprises the Guentherschule dance group came into being with its 

accompa~ying orchestra, for which Gunild Keetman wrote the music 

and Maja Lex ",orked out the choreography. At their performance; 

'dancers and musicians were able to exchange their functions. To 

give sot1e idea of the wide ranging variety of the dance orchestra 

here is a typical combination: r ecorCiers, xylophones of all pitch 

ranges, metallophones, glockenspiels, timpani both large and small; 

all kinds of drums and tom-toms, gongs, different kinds of cymbals, 

triangles, bells of fixed pitch, antique cymbals (Indian bells), 

claves, viola dB. gambas, spinet and portative orga!1. The dance 

group toured all the year round in Germany and abroad, and 

attracted much attention. In addition there were educational 

demonstrations that contributed significantly to the spreading of 

the Schulwerk idea. The unity of music and movement, that young 

people in Germany have to be taught so laboriously, is quite 

natural to a child. This fact gave Orff the key for his new 

educational. work. It was clear to him what Schuh:erk had so far 

lacked. Apart fro~ a few painful experiwents they had never 

alloTded the sir'9in9 voice and t he spoken '-lord their rightful place. 
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1'-70\,; the call) t!'":8 r~1ytr,l.;.:J., t.he \·;ord , the s ong J \I;ere the d-:::cisive 

f actors , "f a!" \·,ith children, it could not have been otherwisei 

move~entJ si~ging a~d playing became a unity. 

No.! everything fel l quite nat ura lly into its right plac e ; 

elementa ry music, elementary speech and movement forms. The 

melodic starting point \'las the cuckoo - call, the falling third, 

a melodic range of notes that was increased step by step to the 

five -note pentato~ic sca le t hat has .no semi - tones. Speech started 

vlith name-calling J counting out rhymes and the simplest of children! s 

rhymes and songs. This was an easily accessible world for all 

c h ildren. Year in, year out, many Schulwerk courses are given for 

teachers of a ll kinds. Schulwerk is taught alongside other sub-

jects i n various scho'ols of music, i;n schools for gymnastics and 

dance, and in private. courses . Useful as all these efforts may 

be, they do not alter the fact that Schulwerk ha s not yet found 

the place whe re it belongs, the place where it can be most 

effective and where there is t he possibility of cont inuous and 

progressive \'lark, and where its connections with other subjects 

can be explored, developed and fully exploited. This place is 

the school; t Nusic for Children t is for the school. 

It is at the primary school age that the imagination must 

b e stimul ated and opportunities for emotiona l development, which 

contain experience of the ability to feel, and the power to 

control the expression of that feeling, must also be provided. 

Everything that a child of this age experiences, everything in 

him that tas been awakened a nd nurtured i s a determining factor 

for the \\"h01e of his life. ML:.ch can be destroyed at this age 

that can never J::."e regained J ouch c an r e:1ain tl.:.'1c.eveloped that c an 
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there are still E:c~ool s \·in.cre no songs are s~ns, and ir.2r:y O":.h 2X'S 

with very defective rrli.l.Sic teaching. The chal l enge is clear, 

eler::;.entary IiJ.usic has to be included as a central subject, not as 

one aljlo.:.gst other subjects. 

The speech, given by Professor Carl Orff at the opening of 

the Orff Institute in Salzburg on 25th October 1 953 , is publ ished 

by k ind permission of B. Schotts Soehne, Hainz , from the Orff 

Institute Jahrbuc:1, 1963. Translated by Hargaret Hurray and 

included ,·lith her permission. 

Orff- Schull<erk in Practice 

In my opinion the Orff instruments are designed as no 

others are , for the classroom s ituation . This was t he purpose 

of Drff ' s Sohulwerk and in practice . this is what has developed. 

It remains for the educat i onalist to use them in t he manner 

for which t hey were deve l oped. 

The classroom situation requires instruments "/hieh are sturdy 

a nd 'child- proof', simple to operate , possible to organise in a 

l arge group producing a p l easant musical experience for each 

individua l chi l d in a l arge class, and at the same time are 

capable of being beneficial educat i onally and suited to the c hild's 

development needs. They must be capable of being used progress­

i vely t o bring about development and literacy as well as self­

expression and so adapted that each concept t o be taught can be 

produced logica lly and singly. It is only the Orff type instru-

ment which can p!."oduce a s ingle t eaching situation at a time -

all other instrUT.ents produce so many possible situations that 

the teaching beco~es more difficultJ e.g . a xylophone can begin 

with t,,:o notes, all others being re~oved sa t r.at ,·;o!."k C2:!:1 t~gin 



258 

by discrimin2.ting betw.;; en high and IOvl notes. The use of these 

instrUQents by the audiologist, to test a young child's hearing 

shows how ideally suited these are to the Nursery a~d Primary Schools. 

Observant teachers trained to understand simple audiological prin­

ciples Hill be capable of picking up cases of slight and variable 

hearing losses which cause so many speech defects, reading and 

spelling failures. A good teacher will probably get far better 

results than the clinical audiologist, because they can be done in 

the form of games, e.g. in the normal classwork and as part of a 

regular daily activity without the child being aware of being tested 

and so tension and anxiety are absent . 

Audiologically the child's hearing for absolute pitched sounds 

is at its most acute during the fir'st three years of life, starting 

to decline by the age of six years, and appears to be so reduced by 

puberty that first learning in Absolute Pitch becomes impossible. 

Fortunately once learnt a sound only r~quires about 50% hearing to 

r emember. This is why the Primary School stage is so vital for 

music - all further development is dependent on what has been learnt 

during the Primary School. Relative Pitch, the associating of one 

sound to another already learnt, assisted by a visual or other cue 

can be reinforced later, but is dependent on the degree of first 

learning of pitch that has taken place for many aspects of its 

development. Rhythmical Development does not begin to show any 

decline until approximately the age of eighteen years. It is 

therefore essential to concentrate on the use of the Orff Pitched 

Instr~ents for pitch l earning and not, as so Ec~y do, ignore 

these and concentrate on the mere percussion . T~e prioritv of the 

Seco~dly, a you~3 c~i l~'s 

." 
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he2ring acuity at first is for individual pitch soenes, not for 

scalewise passages - the bigger the interval bet\r.'een the notes, the 

more easily they are discriminated bat~reen and so step ntmber one 

should be: 

soh 

doh 

"'hich is the limit of the average six year old child's vocal range. 

The tone may well be rather breathy in quality, but accurate 

intonation is possible. The notes should be sung softly as the 

child plays it. One must remember that the groHth spurts of the 

vocal cords during the first six years of life makes the singing 

of susta ined notes unreliable, but vocal ising in response to pitch 

does bring about greater pitch learning. It is the pitch l earning 

of the pre-puberty child that must have priority over all other 

l earning since that is' entirely age controlled. At 2'> to 4 years 

the child will happily play the correct note on the xylophone when 

shown a chart to match the xylophone , i.e. 

TOP 

BOTTOH 

XYLOPHONE I 
,~''''. , . • ,<.. 

TOP TONE BAR 

BOTTOM TONE BAR 

but thinks only of the top or bottom note. He can be trained to 

continue playing on a pitched bar while a note appears on the chart 

and to stop when it is r emoved and gradually associate the symbol 

with a sound. Prior to this age there appears to be no ability to 

associate sound and symbol. If one points to the chart and asks 

them to play th2.t note on their instrULlent, they 'l'lill cooe running 

up to the cha rt to touch it in spite of the reference to their 

." 
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i nstr1.l.'TIent . Play th'9 EOll."1d on an instrument "hOi,'ever I and they will 

reproduce it on thej.r instrt:::lent . Ca~'dboard Notes j ""hich can be 

moved fro:a on.e line t o anot.her, sho-.·, the child by implication the 

association of notes ",ith pitch, but a t two to t hree years of age 

h e c an only accept the spatial element between two pitched SOUIlds 

and no other relat ionship. One ot her aspect of the very young child 

is that during the acuity for absolute pitch his response to sounds 

is different. The first response to'pitched so~~d is one of delight. 

He appears to learn the SOQ~ds very easi ly because he discriminates 

between pitched SOQ~ds produced interva l wise immediately, whereas 

the older child needs to practice. Once he has done this, however, 

usually by the third session he is failing to r espond, almost as if 

he fails to hear t hem unless they are produced i n such a way that 

it is a new situation. This i s ba sically because his hearing at 

this stage is still survival hearing acuity where new sounds 

attract attention, but a sound once familiar no longer represents 

danger or is considered ,,,orth notice. While the child is still at 

this stage therefore it is important to play games to attract 

attention to pitch, but not to assume that a child is regressing 

when they have passed the first response stage to sound, or just 

being naughty. It is vital that the sessions are pleasant and 

important - audiology has shown that a child can reject the learn ­

ing of sounds to the point of failing to speak, if the experience 

is not pleasant and meaningful. 

Another audio l ogical principle is the 'sufficiently often -

sufficiently. loudly' rule for the learning of sounds. Hundreds of 

repetitions at a level sufficient for the child to hear must be 

available. At best the repetition of the sound must be produced in 



261 

a v~riety of T;;.=> y·s to pr-e\'e:-:t boredor:::! and consequ~n.tly reject i on . 

The more intelligent the child the ~ore difficult this is, since 

the threshold of boredo!:! is reached more q;.lickly. One othe r 

important fact is th2.t children ,."ill wLlen possible, respond accord-

ing to their o>m needs. If he is frustrated or has a hearing diffi-

culty, he will bang extra loudly on his instrument. An observant 

teacher will explore the cause of this bar.ging to see if either of 

these reasons exist and take the appropriate action . At approxi-

mately four years of age a child is capable of re l ating a sound to 

a symbol and so in addition to the spatial element being used on 

charts to discriminate bet\·.'een pitched sounds, notation can be 

taught. Hitherto a note placed on a rung of a ladder merely meant 

that the appropriate tone bar was struck by the beater all the 

time the note r emained on that rung of the ladder. At about four 

years of age one note on the ladder meant one sound, two notes 

two sounds, etc., but duration of sound related to symbols merely 

meant long and short, i.e. short sound J d long 

sound. At five years of age the child could easily point to the 

rung of the ladder and play the correct pitch and sing it to tonic 

solfa. He could also manage J doh, but d = doh-oh 

I J and 0 + d a piece of string was attached 

to the back of each note ar.d tying them together demonstrated how 

they added up to the longer note . 

The reading of the music from a specially prepared stave goes 

hand in glove with the playing of the Orff instruments. If mere 

repetitive teaching by rate is used, the children wil l soon be 

placed in the situation of being unable to do more than explore or 

onl y play >:hen the t eacher is pr esent to tell t hem what to do. 



262 

Nith literacy the children CEin recreate music .for themselves. 'It:e 

child is capable of being Dusically l iterate and so what he ££!l do, 

he must do . Wnen teaching a young child to read music via the 

Orff Schulwerk, care must be taken not to create contradictory 

situations and th~s prevent learning, e.g. 

The chart shows a two-runged l adder: 

11 soh f· (G) l 

II 
A 
'I 

\i ,1 doh (C) 
1'1 ~ ! 
U 

The xyl ophone has two t one bars on it to correspond to the chart: 

G Tone Bar 

C Tone Bar 

The xylophone can be held up alongside the chart to demonstrate. 

The youngest child will then be capable of playing either tone bar 

according to the one you are pointing to on the chart. If notes are 

used on the charts they must be cut out objects and not drawn on, 

as the young child can first relate a sound to an object more easily 

than to a symbol. After 'soh ' and' doh', 'me' can be introduced -

at first as the 'middle' sound, later as 'me ' in tonic solfa . Once 

again the Chart and Xylophone must agree . Once t his has been coped 

\-lith, the first step\vise note c omes , i .e. Ilah ', then 'fah' and then 

'ray '. Each one must be first introduced as an interval , i.e. 

Idoh- lah ' should be played and if possible sung, then tunes on 'd', 

'm', 'soh', ' lah ', etc. Far greater accuracy of learning occurs 

when the notes are first ir..troduced in isolation interval wise , 

rather t han allo'tlir.g the cere exten.sion of a sound to the next 0:18 

scale \-lise. Singing in~erv21s req'J ires 2t:ditory discri=!ir.atio:1, 

.. ' 
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but scale \olise h"ork i s possible by voca l exp~rimenting with the 

minimU!IL of auditory work. Once the diatonic scale has been 

completed, accidentals , tiae a~d k ey signatures and musical terms, 

can be introduced and the children become cmllpletely musically 

literate. If it is done pleasantly so that the child is eager to 

go on to 'groHn-up' instruments then the Primary School teacher 

has done his job and the child can then move to an instrument, 

capable of reading and hearing music, and therefore only having to 

cope for the first time with the technical aspect of the particular 

instrument. If a child has only to do one thing at a time he is 

far more likely to succeed, and with success he is capable of 

fulfilment, satisfaction and therefore enjoyment. 

Simple r hythmic work can be introduced by teaching each child 

to conduct the ensemble, this gives the point to the understanding 

of time signatures and so each ensemble practice can become a 

complete musical experience. Surely this is the purpose of the 

Orff Schulwerk. The full range of pitched instruments should be 

used for variety of tone and pitch and use of the bass clef. Part 

playing introduces the pupil to harmonic awareness. Rhythmic 

patterns can be introduced on non-pitched instruments such as the 

drums, triangles, tambourines, castanets, etc. In this way the 

child will only have to deal with one learning situation at a 

time. Orff recommends three steps to be followed in the intro-

duction of new material: (a) Listen to the sound. (b) Experience 

it through movement, body sounds and speech rhythms. (c) Transfer 

it to the instrument, and lastly, present the notation or symbol. 



T2.ught to Ir.!otr.er a::.d child - first by li stening and then by 

constant repetition, the empha sis i "s on listening. The Talent 

Education Nethod begins at birth . 'Ihe child I!~ust listen to the 

reference recordin.gs every day, progress depends on this li stening. 

Stress is placed on a production of a beautiful tone, accurate 

intonation , correct posture and bow hold. 

In Suzuki's o".'m words, 'Nusica·l ability is not an inborn 

talent, but an ability that can be developed'. Dr. Shinichi Suzuki 

describes his method as 'a method of education in the native 

l anguage applied without any essential modifications to musical 

education'. In his book, 'Nurtured by Love I, Suzuki remarks thct 

a child having the intelligence to master the complexity of speech 

has the innate ability required. He sho\vs how Peeko heard a 

sentence 3 000 times over two weeks before he repeated it - the 

·next phrase was mastered after hearing it only 200 times, and so 

on with the 'bud of ability' taking hold. He also observes that 

it is not generally real ised that nightingales are actually taught to 

sing in this way, they are not born able to sing. 'We need to 

understand the importance of the earl, says Suzuki. 'We must study 

how to develop talent through education and we must rea lise that 

talent, not only in music, but in other fields a swell J is not 

inherited'. The importance of the environment can be seen in the 

case of Amala and Kamala, the two 'wolf' children found near 

Calcutta. What does not exist in environment is not developed -

, superior environment creates superior abilities as man adapts to 

environment. Ability is life - to like or dislike has no bearing 

at all. Young people s~ocld cc~e into co~tact with distinguished 
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people) the me::o ry must be tre.ir:.~d) ability gro'.vs as it is trained. 

Science does not pre:te!1d to explain \'ihat it does not uI1der -

stand, so people who know anythir.g at all about science should not 

voice opinions such as 'inborn talent' in regard to ht~an ability. 

What does science r eally knOlv about human potentials at birth? 

I To reason whether one has talent or not', says Suzuki, I is to no 

avail. Abandon these thoughts and use your own power to create 

talent, sincere training fosters int~ition'. Talent education is 

not to train children to be professional musicians, but to be fine 

musicians, and to show a high ability in any other field they may 

enter. 'It' [the optics of motion], says Einstein, 'occurred to 

me by intuition and music is the driving force behind this 

intuition I . 'Hozart t
) claims Suzuki, 'taught me to knm\7 perfect 

love, truth, goodness and beauty'. When the human created the culture 

of speech and writing, it also produced the sublime culture called 

music. It is a language that goes beyond speech and letters, a 

living art that is almost mystical. The human heart, feeling, 

intellect, behaviour activity force, man is the power of the life 

force that controls human seeking and finding. 

Principles of study and Guidance: Four essential points for 

teachers and parents: 

(a) The child should listen to the reference recordings every day 

at home to develop musical sensitivity. Rapid progress 

depends on this listening. 

(b) Tonalisation, or the production of a beautiful tone, should 

be s~ressed in the lesson and at home. 

(c) Constant attention should be given to accurate intonation, 

correct pos~ure 1 and the proper bo ... " held. 
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(d) P3rents a;:d teachers should strive to r.lQtivate the child so 

he v:ill enjoy practicing co~r€ctly at home. 

Educatiol! for :'!'U.SiC2 1 Se r:sitivity : Every day, childre:l should 

list en to the r ecordings of the music they are cu~rently studyir.g. 

This listening helps them make rapid progress. It is the most 

important factor in the development of musical ability. Those 

children "ho have not had enough listening will lack musical 

sensitivity. 

Tonalisation 'for Beautiful Tone : Just as vocalisation is 

studied in vocal music, so Suzuki has introduced tonalisation into 

violin study as a new method of education; it has proved to be most 

effective. Tonalisation should al""ays be included in each lesson 

and should be a part of the daily practice at home. 

Graun Lessons : The adoption ~f a new kind of group lesson in 

which !Oore advanced and younger students play together is extremely 

effective. The students progress remarkably while enjoying the 

lessons. Dr. Suzuki recommends that group l essons be held once a 

week or at least twice a month. 

Private Lessons for Develooing Ability A child should not 

proceed to a new piece "imply because he has learned the f ingering 

end bowing of the present one. His ability must be cultivated 

further as he plays this piece. Dr. Suzuki would say to the child, 

' Now you know the notes, we can start very important work to 

develop your ability', and he would proceed to improve his tone, 

movements and musical sensitivity. The following point is also 

i...rJportant. Vlhen the child can perfoIT.l piece I A 1 satisfactorily 

and is given a new piece, fBI, he should not drop 'A' co~pletely, 
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but should practice both 'A' and 18 1 at the 92me t~e. Co~t inuously 

reviewing pieces thet he k!10~ ... ' S 25 p..ew pieces are added ,,,ill develop 

his ability to a higher degree. 

Hothers and children should always observe the private 

l essons of other children. Lessons should vary in length according 

to the needs of the child. Sometimes a child may have a short 

l esson, stop and \'latch another child, and t hen r etu.rn for more 

instruction . The Suzuki method, l ike all other 'mother t ongue ' 

approaches, concentrates on training the hear i ng during the early 

years. With the v iolin t his approach should be particularly 

successful because of the child 's early acuity for high pitched 

sOWlds, which can be expe rienced in a \'lay that is impossible voca lly 

because of the immaturity of the vocal cords, and the l imited voca l 

range. Pfld to this the fact that the violin by the position in 

which it is held will present to the t ympanic Qembrane the strongest 

possible stimulus, via air conduction supported by bone conduction, 

and one may have the best possible l earning conditions. Theoretic ­

ally there fore violin tuition by t he Suzuki method should provide 

optimum conditions for t he greatest acuity of pitch l earning as 

i n Absolute Pitch, providing the stimulating sample is of 

sufficient quality - as it is unhampered by the vocal restr ictions 

or the equal tuning of the pianoforte, which is t herefore a more 

suitabl e instrument at t he r elative high pitch. Studyi ng record­

ings of the results of this traini ng it was obvi ous t ha t t he 

c ontinua l listening training r esul ted in: 

(a) Exact intonation. 

(b) Good tonal quality. 

(c) The exact imitating of Dusical phrasing copied to the 
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minutes~ detail of shading ; the res',llt was a sensitive 

and rr.usical perfo~anc.e albeit a reproductive one rather 

than a product i ve one. 

In a study of the development of LITERATu~ and the A.~TS gener~lly, 

the usual practice is t o train by the experiencing and study ing 

of acceptable works, until sufficient technique is acquired for 

the student to experiment with ideas of his own . The difficulty 

always is to provide sufficient training for the acquisition of 

t he basic skills, without stifling individual desires of creativity -

the linking of the two being the difficulty, since there always 

appears to be a quality present which does not appear to be the 

result of teaching, defies analysis, but turns a reproductive 

performance into a productive one, before it becomes an inter­

pretation or creation. It is not anticipated that the Suzuki method 

would breed a vast number of professional musicians, but rather 

provide a suitable training to make the maximum use of each child's 

potential in music, or any other field of l earning , where a hea ring 

system trained to its maximum potential is of benefit. 

The value of teaching the mother to teach her child in order 

to provide the optimum conditions, i.e. short but frequent sessions, 

given by SOr::J.eon8 with whom there is a deep bond, can be shown by 

the highly successful results achieved by the Ealing Centre for 

Nothers and their young de~f children. 
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This method is based on the belief that music is born in all 

c hildren and ttat 80% of the development of hearing for the entire 

lifetime ta}~es place between the ages of 'from three to seven yea rs. 

The method a l so matches the physiological development by 

moving from unco-ordinated to co-ordinated movements i n response to 

r hythm. The development of learning processes is similarly matched 

by progressing from intuitive) imitative activities to those 

r equiring intellectual understanding. A 'feeling' fo r a musical 

i dea is first instilled and then followed by lea rning to deal with 

it. Imitation l eads to creativity through the medium of musical 

games. The keyboard is used as a tool - the goals being: 

(a) To give the chi l d the facility to produce on the keyboard 

the sounds he hears. 

(b) To allow the child the chance to relate musica l scunds to 

musical pictures . 

(c) To teach the child the basics of musical notati on. 

All the work at this stage is organised in groups and is 

enjoyed by the children fa r more than the individual l essons. The 

emphasis throughout the method is on ear traininc, the keyboard is 

used only as a convenient tool in t eaching the fundamentals of 

music. 

Parents are encouraged to attend the classes i n order that 

t hey can appreciate what is happening, but are asked not to assist 

their child during l essons unless invited to do so, as the children 

are being taught to be s e lf relia~t. parents are esked to help by 

exposing the children to as ouch m~sic21 sound as possible, the 

use of music ter:ninology, discussip.g ar:.d relating r.:usic in \-,hich 
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Tr.e JU~ i O!:" Co,:rr s€! : T;-lis spec ial p r og!"a!r! is for fO"J.r to five 

year old c hildren, teachi n·; music fu.TJ.da~e!ltals \o,ith e~pha sis on 

ear training. The idea l starting age is 2t the ti~e of t he fourth 

birthday, although a child of five may be enrolled. The class 

meets for one hour each week for a total of 84 class sessions 

(42 per year) for t,,,o years. 

The Hilsic Prep cou:::-se : This course is designed for six, 

seven and eight yea r olds who are too old to be eligible for the 

Junior Course. Consisting of 42 class sessions for one year, the 

Music Prep Course gives exposure to basic principles of music, with 

greater stress on rhythm and reading and less emphasis on ear training. 

The Jtmior Extension Course : This course is limited to gradu-

ates of the J~~ior Course and as the name implies i s an extension 

I of the knowledge acquired in the Junior Course. It involves more 

advanced coverage of the music fundamentals and aims at greater 

refinement of these components through more ensemble activities. 

The result s of Junior Course training begin to manifest 

itself in the Junior Extension Course. Therefore graduates of the 

Junior Course should be encouraged to become involved in this 

continuation of the program i n order to receive the full benefit , 

j 

I 

of Yamaha's offering. The Junior Extension Course lasts for one 

year, and the class session t ime mayan occasions exceed the usual 

ohe hour period to which Junior classes are limited. At the 

completion of the tIVO year Junior Course the teacher has attempted 

to have the .children proficie~t in the following: 

(1) Reed in both treble a nd ba ss clefs, hopefully to t~·o leger 

t lines outcside eecr. (~or a ~ou:c octave r2."g e ). 
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(2) Develop an acute s ense of Re l ative Pitch, so as t o r ecogr:.ise 

the sounds of intervals and chords fo~ duplication in either 

singing or keyboard pla ying . 

(3) Understand tonality through four s ha r ps and four flats, both 

major and minor and read (elemeatary l evel) in t hese ke ys . 

(4) Understand the essential make up of the keyboa rd and its 

applicat ion . Certain funda~enta l cadences in these keys 

should be able to be played, and printed music should be able 

to be related to the keyboard. 

(5) Harmonise simple melody patterns , using primary triads and 

their substitutes (especially super-tonic and sub-median t) 

chiefly in major keys. 

' (6) Sing and play (at keyboard) in canon or duet. 

(7 ) Respoad accurately in i mitative rhyt~ and create origina l 

r hythm a n swers. 

(8) Be creat ive in melody as well as rhythm. 

(9) Acquire a grasp of the feeling of actua lly composing . 

(10) Take part in successful ensembl e work, both singing and playing. 
The section above i s from the Yaillaha Nethod Parents Handbook) 

The Yamaha method basad on the fundamental belief as stated 

in the first paragraph is sound for the development of Relative 

Pitch. I t is my opinion it would b e greatly improved by some 

attention to the Absolute Pitch learning that is possible from 

birth up until approximately six years but more especially the 

first three years of life. Work at this age would require daily 

sessions of ten to fifteen minutes . This I suggest could be organi-

sed Suzuki style by the mother being tra ined with the child once a 

vleek in order th2t she can c~rry out the training on other days . 

'Little but often 1 is a oust at this stage . 
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Eu:::- ~ytr-.!Jic s C:i. S deve l oped at t he be:gir.::ing of this c e ntury in 

an attempt to "bring i nto play, si.rnult~neously , all htm!an faculties ll 

(Frank l-!e. rtin, 1953). It is a cor::p l en ent to va.riou s forms of t each­

ing a nd not a substitute . It is born out of Solfe s-gio v,ith music 

as its primary driving force. The first co~cern being not to make 

music but to l ist en to i t . The ear must be developed by practising 

solfeggio , hearing in all f orms must be cultivated, i.e . intonation, 

intensity , rhytp_TD. Without musical hearing I says r-i.artin, we \-lould 

revert to a sort of primitive state where only the rhythm as such 

counts, joined to bodily movement. I t requires: (1) Attentiveness; 

(2) Intelligence; (3) Sensitivity. Following these three the body 

goes into action. 

To summarise, the meaning of Eurhytr~ics is firstly to create 

in young people a ge nuine r hythmic sensitivity , by making them feel 

the musical rhythm in their body which, with its muscular system, is 

the very seat of all rhythBic movement. 

Secondly, as this rhythB is by nature musical, the meaning of 

eurhythmics is to teach to hear and to feel music: the body work must 

be accompanied by an advanced study of solfeggio under two forms: 

dictation and sung solfeggio . 

Finally, by its power of bringing into play simultaneously 

. various faculties of man, i.e. attentiveness, intelligence, quickness 

of mind, sensitivity and bodily movement, eurhytr~ics helps create 

a harmonious synthesis of these faculties which finds expression in 

a sensation of happiness and fullness. (~!artin, 1953). It is in 

the eurhythmics lesson that we can build "a bridge between body and 

mind" (Du TOit, 1976). 
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Jacq;J.es-Dalcroze I s liharmonisat ion " bet\·!e~n pe:::::-ception ar.d actio:) 

(sensory motor educatiol1) between f e elings and bodily life (psycho-

som3tic education) bet\.;c ':: n will and ability (educatio:l to' .. ;ards 

liberation) and bet~een persons (social educatio~) (Porle, 1976) 

illustrates that eurhytrWlics is a musical I!lethod of general education. 

A study of the work on Human Hator Performance carried au"t 

by Ronald Ma~-teniuk , University of ~..;aterloo, Ontario, Canada, shows 

the importance of any method including the sensory motor system for 

l earning. 
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Com-:lents O!l the Ti.rr:e - Table 

Music lessons should be held as early in the morning as 

possible, preferably the first l esson so as to take advantage of 

the chil d's extra acuity of hearing at this time. Lessons should 

begin with a t en minute session gradually extending to twenty minutes, 

that is, the maximum time before audit ory fatigue s ets in following 

concentrated auditory training. There should be such a l esson each 

day throughout the Primary School stage. Nursery Schools should 

have similar daily sessions but these would probably not develop 

beyond t en minute sessions. 

Since most schools without t he 'integrated day' seem to operate 

on a 35 or 40 minute l esson, it should be possible to cross this 

subject with anoti1er s ub ject requiring short I daily sessions. 

(For this purpose I have found that second language l earning was a 

suitabl e subject.) The ideal allocation·of time for music in t he 

Primary and Nursery Schools should a lso inc l ude a longer (afternoon?) 

session in a larger space which would permit the use of the Orff 

type instruments, free movement and creative music projects, without 

noise becoming an inhibiting factor. 

Handicraft lessons could make simple instruments , t he tuning 

of which would contribute t o the need t o attract the attent i on and 

interest of the child to the exactness of pitch. At the Secondar y 

stage the idea l time-table requirements ,.,ould vary according to the 

leve l of music literacy . For those coming from a Primary School 

where adequate aural training had taken place, this would mean a 

continuation of the short daily t.-enty minute sessions for four 

days a Vleek, until puberty. This could then be chang2d to a Llinim'..lrr!. 

of t",,'o forty wi::.ute lessor:.s e:::.::::-:. ·.·;~ek. For the I!.u.sically nor:.-literate 
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child fro::1l a Secondary Sc !-~ool) a weekly session of forty to sixty 

minutes would be better in order to permit projects such as the 

making of instrU!J.ents, building of prograL''':::c S, etc. If J hO'.,"ever J 

the band method is used, then again "the shorter daily sessions for 

tuition should be operated with one longer s ession for ensemble 

playing. 

Com:nents on t .he CurriculU:.'1l 

Pitch learning should be the priority of the pre-puberty 

years - the methods of Justine \"lard, Curwen, Kodaly, Orff, Suzuki 

and Yamaha can all be utilised in this work, with the choice probably 

depending more on the equipment available, than for any other reason. 

In my opinion no one method alone caters for the child's needs 

completely, and so all should be studied in order that the selection 

of methods can be based , adapted, or added to, according to the 

needs of each situation. 

Justine I'lard' s suggestions regarding the vocal development 

of children coupled with the Curwen and Kodaly methods would pro­

duce accurate sight singing with a pleasing and natural tone, 

providing notice is taken of some of the early remarks about rhYthmic 

training. To this work would need to be added some attention to 

Absolute Pitch learning which could be done using either the Suzuki 

method or my suggested adaption of the Orff method. As the lesson 

length is gradually increased some work on Piano Class Teaching. or 

the Yamaha method could be included, with the Orff method and 

Creative Busic projects being used in the longer afternoon sessions. 

Husical instrUUlents can be made by the pupils if there is insuffic­

ient for all to .participate I and the" tll."ling of these instrtl!:lents 

can be a useful, additio::al I7'.0tr.·:d of pi.tch le3.rll.ing. \'lith the 
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use of a pitcr~e ter the full range of ba~boo pipes (S.A.T.B .) ca~ 

be made plus xylop::.o::.es. (James, N.) 1972) 

Sugge st ; OZ1 S for the S:>c Ol!da ry S-:hools Svllabus 

(a) Furth l2r Hork can be carried out on the making of instruments 

as ~entioned previously. 

(b) Brass Band work can be introduced as all brass instruments 

may be taught in groups, using the same fingering. Instruments 

can be hired for a weekly fee from most manufacturers and 

eventually, after a period of two years and the payment of a 

nominal fee, can become the property of the school; several 

children can share the same instrument providing each child 

has his or her OwTI mouthpiece. 

(c) Piano classes based on the description of the procedure 

mentioned in the section 'Instrumental I nfluence ' and the 

Yamaha method . 

(d) A School Radio Station can be established - literary works 

can be arranged for broadcasting using experimentation with 

sounds for essential sound effects. 

Where there has been an adequate music education at the 

primary stage, vocal work can be continued providing all understand 

when the older boy is finding it difficult to place his voice; in 

this way he is not made an object of r idicule . It is unrealistic 

however, to expect to be able to introduce a programme of music 

education based on the voice where there has been no early training. 

The Open Plan 

As ",ith most other approaches and methodologies, the Open 

Plan approach also needs selective use guided by basic co~~n s en s=. 

Young childrer. allo',;ed u:1rest.ricted use of .... ,ide spaces wi t!1out a 



clearly defined area as the ir b:=J. ~e be c ome i nsecu·ci2 . Def ine t heir 

case and nake it secure a:v5 they gain c onfider:ce i a gradu~l e:11arg e -

me nt o f their y.,;orld is needed. A poorly desig;'led Open Plan Sy'stem 

does not alIa\'! for this. Hoveable SCrEe:lS 2.r!.d partition s could be 

the solutio:l as these permit large spaces for some activities and 

yet allow for t he nece ssary 'places of refuge' for others. 

The noise factor is i mportant . Often there is no consideration 

of this as the screens are not capable of sound-proofing and floor 

surfaces are usually non- noise absorbant. Since pitch learning 

requires listening to the softest possible sounds, discrimination 

between sounds and the evoking of a response to a sound, it is clear 

that Open Planning must include facilities for such activities as 

pitch learning. The experiments using pink noise as a masking back­

ground noise presently being carried out at the National Physicel 

Research Laboratory are horrifying in their implications for education. 

All disciplines, dependent for their very being on pitch, intensity 

and duration discrimination will be damaged, and since these include 

speech, r eading, spelling, and any form of verbal c ommunication and 

expression, it becomes doubtful whether education can exist i n such 

a background. It is also interesting to note the difference between 

what children prefer and what adults (with their heads buri ed i n the 

text books of behavioural theory) think they prefer. 

Observe small children in a setting with easily moved screens. 

The screens are soon moved to divide the space into little cubicles 

for some activities, or, a larger play area is made b y moving the 

scre ens further back or to one side. Measure the times hO\lleVer that 

t hey choose the restricted spaces and one finds that these far out­

num.ber the choice of wider spaces. As the children gro\v older 

their c hoice of larger spaces increases resulting in a r educ t ion of 

the previousl y ~ore favou:red r e st:ric t ed s j:>3.ce s. 
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The Intecrated Da v 

~':hil st most people accept that the Ir~~egrated Da.y is a must 

at Nurse:::y Clnd Prima r y schoo l levels , onc e again the 2pproach often 

suffers fro~ an unsuitable medium o f i~tegration J lack of organis ing 

ability and 'knol; how' on the part of the teacher and an inability 

to determine which areas of the curriculum requires an authoritarian 

approach a nd which an exploratory approach. The majority of teachers 

have accepted the mother -tongue as being the integrator and support 

* the Bullock Report that all teachers are langua ge development teachers. 

Unfortunately the implications of this are often not considered in 

depth. This is made very clear by the lack of pre-language training 

and preparation that can result from the use of the visua l and 

auditory arts. 

Is t here a single subject that could not be approached via 

Music and Art at the Nursery and Primary School level? lmat better 

integrator could there be? At least the basic yisual and auditory 

discrimination and l earning would be developed, thus making it 

possible for all subjects to be developed according t o their 

potential. 

(* H.M.S.O., 1975) 
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CO:,;CLlJSION 

A study of the s lL'1!:1aries of each section of this thesis sho\;s 

hm; age direct l y co.,trol s pitch learning a:1d the procedures by 

which it i s learnt. It controls ,not only whether any pitch is 

learnt at a ll but also the accuracy , nature and quality of that 

pitch ~Ihich is learnt, as these are dependent on the influencing 

factors pee sent during the optimum age. Once outside this age they 

have little influence on pitch learning_but are useful for stimulating 

recall and for reinforcement. 

It is important to remember that the nearer the age to the 

optimum age for pitch learning the greater is the need for constant 

reinforcement , since these are the years of greatest plasticity of 

the brain when behaviour 'is most easil y modified. With this in 

mind, I have therefore prepared a list of conclusions for teachers, 

with some suggestions to assist them in putting these conclusions 

into practice. 

Some Conclusions for Teachers: The child does not learn to hear, 

he learns to comprehend what he hears. The survival hearing with 

which he is born is concerned with acuity of hearing for individual 

pitched sounds (Absolute Pitch). The degree of learning of these 

sounds achieved depends on the follO\;ing: 

1. Intact hearing mechaniso operating at maximum efficiency during 

the optimum years, i.e. the first six years. 

2. Training and Eate!:ial appropriate to the stage of learning, 

i.e. concerned ,,"ith individual sounds; availability of sufficien.t 

auditory stinulus during these years, \.,ith sufficient evoking 

. - .-- - .- ~. ... _-_.- of 
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SOU::1ds t1:.a~ are inpor-tant and Ir!eaninsful to the c hild. 

3. Considerat ion of the IS~fficiently Often - sufficiently Lcu11y l 

maxiQ, reme~bering that approximately 305 listenings per hour 

for as long a s a year were observed before l earning took place, 

even during the optimun years. 

4. The age factor, remembering that it is the hearing levels 

during these early years that affects Imditory Memory acquisition 

(not the hearing level at t he time of testing, since learning 

cannot take place before perception), and that Auditory Memory 

acquisition appears to be strictly age controlled with the 

first learning of pitch on the decline from five years of age, 

and is impossible after puberty . 

5. An undeveloped Auditory Memory affects the ability to sing i n 

tune, develop a sense of Relative Pitch, Reading', Writing and 

Spelling. Quite small ,hearing losses including the variable 

losses during colds, tonsil and respiratory infe~tions, during 

the first six years of life can prevent an Auditory Memory 

from developing in addition to speech damage. 

6. Minimal Hearing Losses result in sound losing its impact. 

Day-dreaming and l ack of concentration often result from the 

fact that these children can hear when spoken to individually, 

but allow sound to go 'over their head' when in a group . 

There is also a tendency for these children to become unres­

ponsive and lack stimulation , with their speaking voice 

appearing flat and without variation of tone. 

7. Hearing levels during the early years appears also to be 

related to success on certain instruments, i.e. a child with 

a hearing loss of core than 30 dB for the high frequencies, 
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but no more than 10 dB for the l O;';2r f r equ2nc i es v;ould be 

tvise:!:" to choose a Cello than a Violin. The reverse is also 

true. Acquired hearing loss es once an Auditory Nemory is 

acquired do not affect intonatio n until the loss is severe 

enough to prevent matching of intonation in ensemble playing. 

8. Auditory fatigue affects pitch learning . It s ets in after 

approximately ten minutes, more quickly for the higher fre­

quencies and appears to be a function of Frequency, I ntensity 

and Duration. Variation of all three in pitch training s e ssions 

is therefore important . Auditory discrimination is more acute 

in the young child in the early morning . Pitch Training should 

therefore be carried out in the early morni ng for short periods 

and should include work on both a spects of pitch l earning , i.e. 

(a) The exact pitch of indivi dual sounds - Absolute Pitch. 

(b) The relationship between sounds - Relative Pitch. 

The first aspect suffers as the result of fatigue more quickl y, 

usually after ten minutes, but work on the second can continue 

for l onger since this requires l ess acuity of hearing and must 

involve the use of other cues, particularly the visual cue. 

Approximately 50% less hearing is required for the development 

of Relative Pitch. This work can usefully continue for a 

further ten minutes. Extr emes of Auditory Fatigue must be 

avoided since there is a definite change of pitch perceived 

• by t he fatigued ear. Wnat is perceived is what is learnt. 

9. Pitch Learning is better for long tones as there i s a build up 

in respon s e of the bra in to the auditory stimulus. The pitch 

sensation needs a certain amo~~t o f time to reach its maxiT.um, so 

duration factor in pitc h l earning is i.!nportant. P.1.ldiowetry sno\\'s 
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a definite shift i n thresho l d for l ong tC::-:8S over short tones. 

10. Room Acoustics must be studied in order to ensure that Pitch 

is not rna sked by background noise or lost through absorption 

or distorted by reverberation. The decay of tone in a ir 

should also be considered when deciding on the size of rooms 

used f or pitch tra ining. 

11. Like all fo rms of lea rning a Feedback System must be established 

in Pi.tch Learning by .sufficient experience followed by practice 

as even i mitation r equires a k inaesthetic memory. Pitch 

Learning r equires a great dea l of repetition over as long as a 

year to establish the foundation on which t o build and develop 

and even then continuous reinforcement is necessary. Discovery 

methods, Creative Music Activities, Exploration of s ounds , etc., 

are all useful for evoking interest a nd response but. on their 

own do not provide sufficient repetitive drilling needed for 

the l earning of pitch. 

12. Routine Pure Tone Audiometry is important for all children 

during the first six years of life since there is much equip­

ment available nO\;adays to amplify deficient frequencies and 

make first learning possible and thus develop an Auditory 

Memory among children with reduced hearing l evels. Once 

learnt, considerably less hearing is required for the recog­

nition of familiar sounds. 

13. Relative Pitch is concerned with memory of relationships as 

against the memory of individual sounds as i n Absolute Pitch. 

Relative Pitch therefore requires a second stimulus t o be used 

in the conditioning process. The visual cue has proved to be 

the most useful a~j efficient second st~ulus but others are 
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possible. T!1e liS== of s ·2:ve ral cues i nc rea s es lea r nir:.g pct.e;"":~ic.l 

as the greater nU.!TIber of Sensory Sy stems involved in anyone 

piece of learning) the greater the learning. Spa.tial) Kina-

esthet ic and Tactua l Cues should there f ore be used to reinforce 

the Visual and Auditory Cues whenever possible. 

14 . Auditory Hemory is concarned with Auditory Span (Temporal ) 

as well as Pitch. span howev~r is affected by the degree of 

Absolute Pitch learning. 

15. Instrwnenta l experience at ·the Piano affects the learning of 

Pitch more than any other instrwnent. The Piano used as a point 

of reference in the Music Class produces better and quicker 

pitch learning. 

16.· Tone Deafness in the absence of clinical defect sho\11d not exist. 

This apparent condition is removed by training providing it is 

carried out in the pre-puberty years and permits sufficient 

practice to establish the necessary feedback system. It is 

concerned with the establishment of an Auditory and Kinaesthetic 

Memory. At worst, it is a failure to learn and rarely a form 

of deafness. 

17. The ability to learn through hearing gathers momentum with train­

ing, providing the hearing level is adequate as is shown by the 

work of E. Whetnell, Suzuki, Curwen and Kodaly. 

18. Individual work is better in the Kindergarten than group work 

in pitch learning, with Interval Singing more accurate than 

scale-wise passages. 

19. Speech i.s a unique mixture of Absolute and Relative Pitch learn ­

ing. It follows therefore that the acquisition of relative pitch 

is l argely second learn i hg for those having acquired sPeech, 

I 
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\>lhich is reflected i n the success of the 'so-called I ::lO~h ~r 

tongue ' app~oaches to cusic education, i.e. Suzuki, Kodaly and 

Cur ..... 'en . 

20 . Intelligence can impede the learning of pitch, because the 

threshold of boredom is reached more slowly among the less able, 

making the repetitive aspect of pitch learning more possible. 

Slight amplification produced a greater response among the 

l ower ability group. 

21. Multivitamins improved concentration and energy which as a result 

increased learning. Colds and Respiratory Infections affect · 

pitch learning because of the reduced hearing levels and the 

depression of pitch by a s emitone . Several such attacks during 

the first six years of life can permanently affect learning by 

failing to establish an Auditory Memory . 

22. After six months of training, periods of rest can beneficially 

affect pitch learning, i.e. a school holiday after the third 

term of training appears to result in pitch learning becoming 

more established during the break . Prior to this there is a 

regression during school holidays. 

23. Falling Intervals were l earnt more quickly than rising intervals. 

24. Hearing Development is approximately three years in advance of 

Vocalising, what the child expresses vocally at six is what he 

heard at three. The auditory range of perception is far greater 

than the vocal range. Auditory Training must therefore not be 

restricted to the vocal range of the child. 

25. Tone is perceived as l ouder than non-tona l sound. Children 

should be trained to perceive at the softest level in order to 

develop critical lis~ening) as Dynamics affect Pitch Learning . 

... 
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In Hunga ry it \·ja.s r,oticed t hat g::::- e.:>.ter sensitivity d eveloped 

as a result of attention to Dynamics than to intor.ation. 

26. Complex Rh)-~t:r.Itlic work impedes Pitch Learning . Rhythnic training 

should therefore be carried out separately from· melodic work, 

preferably on an instrument to prevent careless intonationj 

Orff type instruments are very suitable for this work in the 

Primary classroom. Pitch learning must be the priority of the 

Primary School years since this is so age controlled, and 

appears to vanish at the onset of puberty, \>lhereas rhytp...mic work 

does not show any regression until after eighteen years of age. 

27. Vocal experience greatly aids pitch learning. 

28. Training methods and materials should take into consideration 

the many stages of Pitch Learning. There is little chance of 

learning Absolute Pitch after approximately five years of age, 

but plenty of effort and work with the use of visual and other 

cues will develop a good Relative Pitch. Even with Relative 

Pitch the time is limited until the onset of puberty, after 

which first learning is not possible. After the onset of puberty 

reinforcement becomes the important purpose of Pitch Training 

since 'forgetting' is still possible to varying degrees without 

this. 

29. Constant reinforcement of pitch is necessary. 

30. The vocal quality of children trained solely via the tuned 

percussion instruments without the use of the piano as a point 

of reference has been observed as being very poor. This is 

probably due to the lack of upper ha~onics in the tones pro-

duced by many of these instrune nts. 
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Sc~e SuqGestions for Teachers e.risi~a fro:~l these ( 0::::11.;8:'0'-:5 2 ;-'.8. 

1. Start at the so f test leve l by games d~awing a.ttention to faint 

sound s of the enviro~::lent) i. e. get the children to list every 

sound even the faintest that they can hear, with their eyes 

closed to assist concentration~ Starting wi~h this every day 

attracts the child to sound and develops listening and self 

discipline, a skill which has become neglected with the decrease 

in authoritarian teaching requiring the child to listen. 

2. Having attracted the child's attention begin with the scale of 

C Ma jor. For c ·hildren over the age of six it appears to be a 

waste of time not to immediately introduce a visual cue (a 

substitute one if teaching the blind), supported by as many 

others as possible when introducing pitch learning as at this stage 

it is mainly Relative Pitch ,'hich can be developed and this 

requires such cues . A ladder drawn as in the programme-is a 

suitable initial visual cue since it introduces by implication: 

(a) The nature and purpose of the scale. 

(b) The movable nature. 

(c) The spatial element. 

and will have already been met and possibly used in the home . 

Cardboard ladders can be made, the rungs labelled and t he children 

given practice in climbing up and down singing softly or listening . 

With young children I found drawing a ladder on the floor and 

hopping etc. up and down or jumping for intervals all assisted; 

games were then played based on this exercise. Interval ",ork 

has greater beneficial effects on auditory ability than scale-

vlise YlOrk. 
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3 . Insist 0:1 soft singi:1S '\','ith the instrUI!l'.::z'!tal s3.nple (I fo '.L-;.d 

t he pi2no the most effective as long as it was used as a pOint 

of r efer e;-.. ce onl y and undue deper.o.ence K:! S not per[!litted) 

being he~rd above the voic e . Train the children to stop singing 

and just listen , and mouth the sound as soon as they think they 

are wrong. This encourages critica l listening without loss of 

confidence I the mouthi ng appears to encourage t he learning of 

pitch. Allow the children to 'find the notes' on the piano 

for themselves, in order to t une their voice. Insist that such 

notes found are played very softly. 

4 . Do not be 2fraid of the critics of ' dril ling' methods in pitch 

teaching ; it is an essential r equirement and it should be 

r ea lised that many children fail to speak me r e ly because of 

the l ack of r epet ition. To l earn the pitch of the intervals 

contained in the diatonic scale takes approximate l y one academic 

year with very many repetitions dail y for five days a week, 

albeit carried out in a variety of ways. 

5 . Do not spend time t esting during the first year - spend all the 

time and energy available on learning, but t2ki ng care to i nvent 

d i fferent approaches to prevent boredom and to always evoke 

response. Vocal response is essential to learning - mere so 

called listening at this stage, is usual l y a day- dre2ming 

session , unless vocal r esponse i s insisted upon or some other 

activity is designed requiring the child to l isten, before it 

responds . 

6. In the early p2rt of the day the chi l d's hearing is most acute 

and so idea.lly music lessons should be a first activity of the 

day when possible l auditory fat i gue sets in after about twenty 
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minutes in the very young child and forty minutes in the ol der 

child iv;len the hearing is not quite so acute. Singing \.;ith a 

goed tone requires greater relaxation. This is more easily 

achieved ,·,hen the child is a little tired, b\!t pitch is affect ed 

slightly by physical exercise and so it is not an appropriate 

activity after game s. Over-tiredness and shortage of oxygen 

cause flat singing . The ideal time of the day for singing 

(tone\iise) I have found is the late afternocn i n a \iarm but not 

s tuffy atmosphere. Altitude tends to sharpen pitch, coastal 

regions flatten pitch so extra attention is needed in the 

appropriate areas. Avoid singing immediate l y after a meal, but 

on the other hand a child cannot sing if it is hungry. 

7. Traditional notation should be introduced as soon as the child 

copes easily >lith the ladder. This provides an excuse for 

revision of sounds; the procedure described in the training 

programme was found to be the most satisfactory for all level.s 

of ability and age. 

8. As soon as it is appropriate, plenty of \iriting and drawing of 

notation and tonic solfa should be done. This reinforces learn­

ing and defines it accurately. 

9. Pitch Hemory can only be acquired during the pre-puberty years -

time is limited and so should be spent on this priority. 

Literacy cannot be gained \iithout first building on auditory 

memory - ",/ithout literacy the human organisation of sounds to 

make music cannot be fully developed. All activities at this 

stage therefore should be geared to pitch learning. 

10. R"r-jyt t_'":lic and Fitch Training must be carried out separately in 

order to develop the one withou~ daDaging t he other since Pitch 
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Trainins r e::Ftires minir.HL"!l durations befo~a 'a d -&:ir:.its s e:: ::;e of 

pitch is experie~ced, a~d pitch itself varies according to 

intensity and duration, making it u~safe to introduce complicated 

rhytr.mic patterns during the age of extreme sensitivity for pitch. 

The prolonged sessions of loud rhythmic clapping unrelated to 

music hO\v8Ver I that one sometimes finds in Hungary appear to do 

much damage to sensitivity of tone and intonation. I personally 

have found the tapping of rhythm to music lightly with insistence 

on phrasing and in the use of the Orff Instruments providing 

banging was not allowed, to adequately develop the rhythmica l 

sense \..,ithout damage to sensitivity of pitch or tone. 

11. "When the stage is reached that the children can sight sing a 

diatonic interval or phrase accurately, fluently and critically, 

then duration can be introduced providing that it does not include 

complex rhythmic patterns and is expressed as part of the same 

activity - hence the adaptation of 

the programme, i.e. doh-oh d 
the tonic solfa mentioned 

and doh-oh-oh = d. 
in 

This encourages a line in the singing voice, providing c are is 

taken on a progressively forward instead of backward placing of 

each vowel. 

12. I have found that to introduce the minor key before the fourth 

term of training by which time the work in the diatonic key is 

fluent and accurate retards the development of fluency, security 

"and confidence in pitch learning. Tile minor keys appear to be 

less tangible to the child. It was interesting to note that 

represen~ation of keys in the visual arts brolJ.g~t paintings of 

highly iD.2ginary scenes vlith epheI:1eral pastel shades, whereas 

the ffi2jor key brought more clearly defi~ed, defi~ite pictures, 
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13. I found that a simple explanation of learning through one's 

hearing a~d the need for much practice and careful listening 

always produced C1uch greater co-operation and effort, fro::::l all 

children froD the age of eight upwards. 

14. If the child is under six, varying degrees of Absolute Pitch 

learning are possible and consequently conservation is not. 

At this stage therefore the need is to: 

(a) Attract attention to individual sounds at the softest level. 

(b) Introduce a variety of pitches - again at the softest level, 

but always \·,ith meaning and in a pleasant manner. This 

can be done with the use of pitched toys. 

(c) Singing games to evoke response and encourage listening and 

gradually lead to conservation. Formal singing lessons are 

not appropriate, owing to the unreliability of vocal cord 

response due to t:,e spasmodic grDlvth spurts of the vocal 

folds, but plenty of opportunities for vocal experiments 

are needed. 

(d) Constantly realise that the emphasis is on evoked response 

to listening in any way found acceptable and pleasurable to 

the children, and that the vocalisation at this stage is 

not a measure of the state of ability to listen) since 

listening is approximately three years in advance of 

vocalisation and must be developed separately since hear­

ing acuity for individual high pitched sounds is on the 

decline by the age of five years. Listening training must 

not therefore be postponed until vocal maturity is reached. 

Reme~bering that Lowe fOU2d that a child needed to hear a new 

Vlord approxi=:ately 300 times per hour befo!"e learnir:.g it) will 
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also help to remind one 0= the slo~~ess of first learning and 

the need for constant repetition of sou!1ds which must be within 

the hearinc rrtn::;e 2.nd level of the ir:.dividual if l earning i s to 

take place. Remember also that the acuity of hearing at this 

stage is f or individua l, unrelated pitched sounds. All children 

should have their hearing range and level checked. 

15. Remember that for learning, sounds must be within the hearing 

range of the individual for whom it is intended, and that a 

sense remaining unused becomes atrophied. The limited vocal 

range of t he child makes it impossible to explore vocally the 

field range of hearing of the child - here then is a further 

use for the Orff type instrument or any improvised alternatives 

for fulfilling the need to explore critically before organising. 

16. The vocal range of the child is limited according to age and as 

it is not the s~e as the hearing range, it must be catered 

for separately. Nany teachers choose vocal material that is 

too highly pitched because they have been told of the child's 

hearing acuity of high pitched sounds. A study · of the child's 

d evelopment in pitch singing from kindergarten to puberty 

referred to earlier, shows the vocal range of songs that is 

needed for each age group. 

17 . Sarah Nunro and many teachers of the deaf, have found that chil­

dren playing a note at the piano for themselves, appear to 

perceive the sound at a l ouder level than their Pure Tone 

Audiogram \'lould suggest they could receive it. I have noticed 

that many childrell sing the note more easily in tlli,8 \·,hen they 

play it for the:::selves. It is iIUportant to realise that the 

singir .. g of sC'2le'.'lise ascending passages does not r.ece~s3.rily 
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ino,olve ~t:d.ito~y \·!ork as it is possible to slide 1.1p vocally 

\>,ithout cn8cki;').g each step . The singing of intervals however 

is i mpos sible \·:ithout listening ) hence the greater pitch 

l earning that results from thi s. Any scale requiring the 

singing of intervals such as the Pentatonic Scale would t here-

f ore i mprove the accuracy of pitch lea rning of the pr e -puber ty 

child . 

The implications arising from these summaries and conc lusions 

are many . Wnen they are studied in conjunction with the outline 

in brief of the major " orks and research being done on the l anguage 

acquisition of the child I then i t i s possible t o list the priorities 

amongst these i mpl i cations. The most impcrtant in my opinion 

would appear to be: 

(1) Music Education must give pitch learni ng the priority it 

demands as a basic skill contributing t o the evolution of 

the species. without pitch l ea r ning ther e can be no language, 

and without language there can be little d eve l opment . 

(2) The procedures and method s by which pitch is most easily learnt , 

togethe r with t he optimum environmental conditions should be 

studied and t he time table, s yllabus and teaching methodology 

used, amended accordingly. Those responsible for teacher 

training should take note of the age contr olling aspect in 

order that the teachers, having the children at the age when 

pitch is most eas i ly learnt ) that is, the Nursery and Primary 

School teachers, are trained: 

(a) To be able to do the necessary teaching . 

(b) ~~ _- ·_· -_· 1 _~ ~ ~ t .".r_-· · - .•. 1 . ~~ - -- ~po~~a~c2 or p~~c~ ea~~~~~ . 
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The training of these teachers should fully explore the 

auditor}~ aspect of reading, stressing that the deve'lopoe!1t 

of auditory skills is deper.dent on the child's repertoire of 

'learnt sounds', i.e. KUTsery Rhymes, Folk Songs, Nords, etc., 

acquired during the first six years of life and its need for 

auditory discrimination during these optimum years. Unless 

a child I 5 environment requires it to discriminate bet",een 

sounds, it will not learn to do so, even if t he organ of pitch 

discrimination (the cochlea) is functioning normally. By the 

time children arrive at school, particularly when this is 

delayed to six years of age, it is already very late for 

essential pre -reading auditory training, consequently this 

must r eceive urgent attention immediately at school, although 

to achieve maximu~ success pre-school auditory training is 

essential. The decrease in Authoritarian teaching in schools 

reguiring the child to listen, makes auditory training all the 

more essential. 

Musical games in the Nursery School should be carried out by 

a suitably trained teacher having an understanding of the 

audiological functioning of the child. These should cater for 

pitch discrimination, analysis of complex sounds into single 

sounds, listening for the softest sounds available, recognition 

of varying degrees of soft and loud and durations, responding 

to simple rhythmical patterns and identifying fixed pitch 

sounds. Eventually these should be related to symbols. 

These games ;,ould give the pre-reading training r equired and 

effectively and accurately screen all aspects of the child's 

hearing, i.e. Conductive, Perceptual and Central, in a non-

." 
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tra.1.l!!:atic play ~ituation. 

P-_ realis.::tion that disability in reading is very often of 

audito::cy origin as is snm,rn in the article I Dyslexia aY1d t'lusic 1 , 

(Byrd, 1976), eophasises the need for the acceptance of the 

great responsibility by Nusic Educationalists to provide 

adequate auditory training in the methodologies - at the moment 

most pre-reading training is purely visual. 

(3) Parents should be educated in simple ways of providing adequate 

auditory training under the most optimum environmental conditions 

for the pre-school child, since it would appear that the greatest 

learning of pitch takes place during the first three years of 

life. This training is most likely to receive the chance of 

becoming effective if it is not called early musical training, 

but rather I early language development 1 or I pI"e-readir:.g training I • 

In this way the subj ec t is less likely to be dismissed as 

unimportant. 

(4) The general public, particularly the medical and paramedical 

professions must be made a,,,are of the part played by pitch 

memory in language development, in order that learning diffi­

culties may be readily identified and so enable suitable therapy 

to be carried out. At the moment many learning disorders arising 

from a lack of pitch memory are caused solely by the lack of 

early opportunities. These are unecessarily being labelled as 

'central disorders. 

It is further suggested that routine Audiometric Tests should 

include tests of Pitch Discrimination and Henory, and that the 

training of ~'lusic Ed.:lcationalists must include a course in the basic 

audiological £u~ctio~ing of the child. Teachers must be nade aware 
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of what music educatio::. can contribute to the de.velop::'!'?n:' of the 

whole child. SOr!le training in the use of musical activities in 

t he clc::.ssroo:J. as a means of screening the young child I s hearing in 

a relaxed) non-clinical setting, should also be i~cluded . 

Finally, it is to be hoped that this thesis will direct the 

attention of Educational Planners to all the co~sequences of failing 

t o provide an adequate Music Education at the Nursery and Primary 

School stages . These include the state of compromise that exists 

in Secondary Schools where pupils are beyond the optimum age for 

the first learning of pitch. Since pitch memory is a basic co@­

ponent of music literacy, the Secondary Schools are therefore 

prevented , in many cases, from developing the subj ect. 

Pupils and Teachers alike are faced with a near impossible 

situation, further aggravated by a l ack of understanding of the 

aspects of Music Education which could still be developed after 

puberty . 

The choice for the teacher often seems to lie between in-

venting tL~e occupying activities making little musical demands on 

the pupils, or accepting the inevitable i.ndiscipline and associated 

chaos in the classroom. 

The solution is to base the Curri culum, Syllabus and 

Methodologies of Music Education on the audiological functioning 

of the child and thus make Busic Education a reality . 
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APPEl\LlIX 

THE TR'\n;n,G PROGllN·;;'·lE DEVISED DURIKG TEN YEARS 

WOP~'( IN A Ri::SIO=:",TIAL SCHOOL 

This began \oJith a ten-minute session each morning) which 

increased gradually to twenty minutes. The same procedure was 

used daily. 

1. \'Ie started from silence, the children closing their eyes and 

listening to all the sounds around them and then being asked to 

name everything they could hear, even the faintest sound in the 

distance. Throughout the training emphasis was always placed on 

hearing at the softest l evel, since this was observed to bring 

about the greatest concentration . 

2. The major scale ",as played at the piano, starting on middle 

C, and played very softly - the children ",ere told to close their 

eyes and just listen, pretending the sotmd came from their mouth. 

3. I repeated the sca l e and the children hummed the scale very 

softly, but stopped if they did not think they were making the 

right sOlli,d - they were told to just listen and try to j oin in 

",hen they thought they could. 

4. The children sang softly to 'lah', ",ith instructions to make 

sure they could hear the piano more l oudly than their own voice. 

Always the i nstructions ,~ere to s i ng softer than t he instrument, 

and to stop singing when it sounded wrong, thus bringing about 

sel f criticism, the beginning of discrimination. 

I then played each note t",ice, then three tL~es and last l y four times. 

For those children ,,;ho could not manage to sing in tune i..TfI.!:1,=diately, 
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ar..d this \·;25 ofte:1 tr:.e ::ajcrity, it usually took tKO 't:eeks of daily 

practic e , before tr.ey Here cap.;:ble of doing this, and often l onger 

on i ndividual r:.o'tes. 'Ihe stages of learning to sing in tune v!ere 

as follows: 

Stage 1 - usually very quickly r eached. 

Stage 2 more practice needed to sing A than \ .... a5 needed for the 

whole of St age 1. 

Stage 3. 

(You \>/ill notice that B was pitched when approached by leap bt!~ 

not by s~ep.) 

." 
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The step'dise approach to B required ouch extra practice 

v?cally in spite of the fact t~"'lat aurally B Has one of the first 

t o be remembered. 

There was no attempt to test memory for the scale, as I had 

previously found that testing introduced an element of insecurity 

which impeded learning, whereas emphasis on listening initially to 

the matching sound source produced more accurate learning of pitch. 

At first, notation was not introduced, but cardboard ladders 

were drawn and cut out, and as I either played the scale or the 

children sang while I played, so they walked up the ladder with 

their fingers . 

When the children could sing the scale in tune, then staff 

notati9n was introduced , initially because it was a means of giving 

plentry of practice in learning the sounds of the same notes in 

different ways, in order to prevent boredom. 

The children started with blank sheets of drawing paper, they 

were reminded of the usual alphabet, i.e. AB C etc., and then told 

that in music they were lucky, because it only went up to G, before 

starting allover again . 

• 'e then went to the piano and · chanted up the piano from A -

they then picked OQt the s econd G on the piano as the first line to 

be drawn etc., and so we built up the Great Stave, line at a time, 

with children taking it in turns to find the note on the piano . 

When we had all eleven lines we rubbed out the middle one to demon­

strate the reason for the appearance of the Stave. There was much 

practice in drawing of Staves, simple games designed to learn the 

sOll..l1d of notes played and the hl..::::..!ling of notes as played and dr-awn 

by them on the Stave. T;1is all helped to prevent bo"ec.om ove" the 
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constZl.:lt d=illing with the scale. 

The next step was to explain the need to have the Stave J albeit 

for present singing purposes v,'e \'lere only concerned with the Treble 

Stave. It was at this stage that the separate pia~o classes began. 

By this time the children all ~~ew the tonic solfa l adder) 

and ';QuId happily draw it from memory as they sung it softly, while 

I played it. we also chalked the ladder on the floor, so that "e 

could climb up it, taking great care to know and to feel where the 

semi tone steps were. 

By this stage the daily sessions had been increased to twenty 

minutes. The procedure remained the same but greater attention was 

paid to intervals, i.e. 

1. to listen 

2 . to hum 

3. to sing the intervals to tonic solfa, but making 

sure that they could hear the piano above their voice. 

As they listened or sung, so they jumped with their fingers 

up the ladder . This was done as a daily drill and to draw attention 

to the spatial element they practiced drawing the intervals , i.e. 

soh 

me 

ray 

doh do;' 

I 
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They l ater lear~t to co~,t the interval to reinforce this and 

vlOuld Ll"'J.!:J.ediately label the i~terva l nu:nberwise by counting all the 

rungs of the ladder, e.g . Doh-P~y = a seco~d. 

Extra practice in learning the sound \'las by writing on the 

Staff, follm'led by children coming to the piano and playing intervals 

for the children to draw. By the time they had all had t heir turn, 

much practice had been given in learning the sounds of the intervals 

yet without boredom being reached. 

The next stage showed how the c a rdboard ladder could be picked 

up and placed on any line or space of the stave and although the 

letter names were different, the ladder r emained the same. Key 

signatures were introduc ed as the signs showing which note to stand 

the first rung of the l adder on , and the daily drill of the scale 

and intervals vIas then increased to include most major scales . . By 

tr.is time the children could draw the intervals, number them, and 

draw t he notation on the stave, and simple note and rhythmic values 

had been introduced. Note duration was always functional to ensure 

that rhythm could be expressed ' vocally alongside tonic solfa. 

The drill then began to include duration of notes by an adaptation of 

the French Time-Name System. 

doh as J was S\1.'1g as doh 

doh as d was sung as doh-oh 

doh as d. was sung as doh- oh-oh 

doh as 0 was sung as doh-oh-oh-oh 

and so on up the scale. 

This had the added advant2ge of encouraging a line in singing 

",ithout expecting the c~ild to do tviO things at Or..C8, as is the case 

with other forms of rh: ...... t:r~ic \·;ork s "J.pe ri.r:!posed on pitch work. 
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Following this s t age came the sight singing of extrac ts of songs 

in addition to the daily drill i ng . ~1en the c hildren sight sang it 

c orr ectly they the~ \o/!:otc it dO:'IITI in sta ff notation and complet ed t he 

e xerci se by neming it with letters end a tonic solta, e.g. 

\l tj~:- ,G.! - --- - __ J 
; DOE-l .! :-:l ... 

\'l \' RAY I, 50:-1 DOn TE LA.~ SO" 

DOH is C ~--i G C BAG 

The ladder ,,,as always drav'" in once the class had worked out 

where to place it. 

Following this we began to work, on song s. They first copied 

these out in notati on , -then worked out the tonic solfa, and t hen 

practised the song to t onic solfa tmtil they c oul d sing it from 

memory . Rhythm was expressed as doh-oh 
, 

f or-e- , ray-a YI me-e, 

etc., with t he result t hat it wa s now sung and written as: 

A 

( 
y 

I \ 
\ r"19 

'-', F 
\;/ 

G 
,I ' I '"' 

""" If; E .. ' ::~ (l 
. -r , , , , 

.. 

SOil DOH TE LAI! SOH-OH-OH-OH 

The next stage was to i nt roduc e simple r hythmic shorthand 

into the daily practice , e.g . 

r F I, o h = II 

.-' 
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It was nON possible to vTrite th-2 exercis~ as: 

11 
j I I ... .J ·t '''''; <;;.:. 

'J G t;"" I' i I 
h'l) 

From this stage it became possible to play the songs to the children 

while they wrote it dm·m in notation, the excuse being to save time. 

The work was then c hecked for accuracy and the tonic solfa added. 

The childre:t' s wo r k sho;led t hat their pitch learning follm.ed their 

ability to si~g in tune but with a considerable time-lag . li~at the 

children ;lere able to sing in tune became the ba sis of their pitch 

memory providi~g they continued to practice 'this sufficiently . 

I t appeared from th~ chi ldren ' s progress that a year ' s regular \'Jork 

was required for th~ establishnent of a pitch memory. 

At this point I became increasingly aware of signs that suggested 

that t he ability to sing a sca l e in tune with a matched sampl e was 

not entirely an auditory ability but that it appeared t o be very 

l a r gely a kinaesthetic memory from the vocalising experience gained 

as the vocal cords were gradual l y stretched to cl imb up the scale 

and that in this way the uppe r note was often slightly flat when 

approached scalewise, whereas with training , when approacned interval -

wise thus pr eventing the gradual st r etching process, t he abil ity to 

pitch i ntervals t ook l onger to l earn but intonat ion was more accurate. 

Interval ;lOrk quickl y showed greater effect on the establishing of 

an auditory feedback since it W2S necessary to (a) receive ~uch 

practice i n exactly matching the vocal cords to the sound, stimu-

l ating reliance on auditory ability ur.aided by vocal experin.entation 
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froo the gradu21 stretc~ing of the vocal cores, a~d (b) receive 

much practice in experiencing vocally the placing of the i nterval 

- again unaided by gradual stretching. 

I later found that raany of the students whose intonation when 

singing was not good would usually manage scalewise passages and 

the trouble began when they had to sing intervals. Investigation 

sho>led that they relied entirely on vocalising experience and not 

auditory t 'raining and experience. This is apparently often the 

root cause in so-called Tone Deafness. 
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Name: Date of Commencement of Record: 

Address: Age at Commencement: 

Sex: 

llISTORY 

Please list any known illnesses, defects and/or accid~nts in: 

Mother's Filmily: 

Father's Family: 

List ilny problems that arose during Pregnancy: 

Describe the birth: 

Keep Record of the following on separate paper in diary form: 

1) Describe the home life of every member of the family during the first two 
years 
etc. 

of life, health, occupations, absence from home, frequent visitors, 
Note any response from the baby to any of the above. 

2) Health record of the baby. 
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Sourc e 2;.0 l·:atu.::::-c 
]l..ny Date of S Oli..'"1d a:;ythi;:g Chi ld's speciE:.l COD-or 
ditions prevail -that evokes a sou!1d Response 

from the ing J e . g . i-ie21th r 2 sponse 
Child . 

• 
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