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Foreword

There is a long tradition of musical psychologists, or at least of psy-

chologists who have devoted muchoftheir research efforts to exploring

the problems raised by music andits effects on people. Von Helmholtz

first published his Sensations of Tone just over 100 years ago. He was

followed — to select but a few names — by Stumpfand Revesz in Europe,

Seashore, Farnsworth, Mursell and many others in the United States,

and in Britain by Myers, Valentine and Wing. Music poses particu-

larly fascinating problems, not merely as an art form and a source of

intense interest and enjoymentto a great numberofpeople. It provides

a series of stimuli whose physical constitution is simpler and better

understood than that of vocal or other auditory stimuli; and by now we

know a good deal about how the ear picks up these stimuli and conveys

them to the brain. But there is a tremendous amountto find out about

the way in which we cometo perceive these arbitrary combinations of

sound waves as a kind of language sui generis, composed of melodies,

harmonies and rhythms,and how theseelicit the whole gamut ofhuman

emotions. Why, again, does music vary so widely in its effects from one

person to another, from the ‘droner’ whois incapable of singing in tune

to the infant prodigy like Mozart ?

It is this aspect which constitutes Mrs Shuter’s theme, and sheis, I

believe, the first to publish a book on this subject since Seashore’s

Psychology of Musical Talent in 1919. The advances that she has to

record over 48 years are indeed astonishing. She has dealt exhaustively

with a very wide range ofresearch on musical abilities, how they can be

recognised and tested, how far they should be attributed to heredity

or to factors of upbringing and training, how are they inter-related and

connected with intelligence and otherabilities. As she herselfpoints out,

this is ‘a progress report’ on what has been learntso far, not a series of

final conclusions, though sheis able to draw attention to many important

educational and other applications. Among her major arguments which,

I would agree, are substantiated by the evidence she presents, are that

heredity is indeed important in making some children moresensitive to

musical stimuli than others and in setting a limit to an individual’s,

9



IO Foreword

musical capabilities. But at the same time much more could be done
than usually is done at present to stimulate and develop sensitivity,
appreciation and vocal and instrumental performance, amongthe great
bulk of the population. For example the ‘droner’ is by no means hope-
less. The recent introduction of programmed learning and other new
educational techniques offers scope for a vast expansion in the effective
teaching ofmusic. We already have tests which, thoughtheyshow various
limitations, are capable of picking out the talented pupil who deserves
special encouragement by the age of 11 or earlier. Indeed I would go so
far myself as to claim that we can probably make better predictions
from childhood to adult accomplishment in music than in any other
specialist field. However this should not, of course, be taken to imply
that talent and sensitivity always show themselves early, or that people
who displaylittle musical inclination in childhood cannot develop good
appreciation or become useful performers during adolescence and
adulthood.
Muchofthe research that Mrs Shuter describesis inevitably technical

but she has gone a long way to make the concepts andfindings intel-
ligible to the layman, and to organise the material lucidly. Thus while
this survey of research will be invaluable to the psychologist, it also has
much of interest to offer to the educationist, especially the music
teacher, and to the musically inclined parent.

PHILIP E. VERNON



Introduction

The common manoftodayis far richer in music than the prince of two

centuries ago. Through radio and television he can commandtheser-

vices of not just one orchestra, but of many. Though he maynot be able

to commission an ode in celebration of his birthday, he can, for the

price of a record, have thefinest artists performing in his own home any

music that happensto suit his mood at the moment. Yet relatively few

people take full advantage of this wealth. Many who dotryto listen

attentively are often only too well aware how muchthey are missing of

the real meaning of the music. Almost everyone understandshis native

language, but many people cannot sing in tune, much less play an

instrument. Most people learn to read; fewer are musically literate.

We may wonder whetherthis is due to a lack of interest or of oppor-

tunity to learn. Oris it necessary, in order to understand and appreciate

music, to have some special gift?

What in fact makes a musician? What distinguishes the musician

from the rest of mankind? Why should one infant in the cradle seem so

much more responsive to music than another? Why should one, but

only one, of the small town German musicians at the beginning of the

seventeenth century have been the progenitor of the amazing Bach

family who produced in six generations no less than 47 musicians of

talent or genius? Was this due to heredity or to family background?

Is there a sense in which weare all musical? How can weeducate our

children to enjoy and truly appreciate a wide variety of music?

It is with questions such as these that this book is primarily con-

cerned. It evolved from a doctoral thesis and from the writer’s ponder-

ings on the barrier to advanced achievement in music which she had

earlier encountered and which, in spite of her own and her teachers’

efforts, had proved insurmountable. The writer’s aim has been to

collate and evaluate psychological studies of musical ability and attain-

ment in order to make the results more widely accessible to all who are

interested in music, whether as performers, teachers or listeners. Much

less research has been carried out into musical ability than into other

abilities, e.g. ‘intelligence’. However, though fragmentary, studies of
Il



12 Introduction

some aspects of musical ability have produced interesting and impor-

tant results. The present book is not concerned, except incidentally,

with the psychology of sound, nor with the aesthetic aspects except in

relation to ability to compose or appreciate music, nor with music

therapy which is fast becoming a specialist area.

Historical Background

Interest in the psychology of music is as old as experimental psychology

itself, the birth of which may be dated at 1879 when Wilhelm Wundt

opened his ‘Psychological Institute’ at the University of Leipzig. Wundt

and many of his associates were physiologists by training. They con-

centrated at first on measurements of sensitivity to auditory, and other

sensory stimuli, and of simple reaction time. Gradually, however, their

attention turned to the measurementof perceptual span andtherate of

learning. The need for rigorous control of experimental conditions

soon became apparent; for it was found that even such factors as the

wording ofinstructions could significantly influence the results obtained.

Theacoustical studies of the pioneers of experimental psychology such

as Hermann von Helmholtz and Carl Stumpf (both professors in the

University of Berlin) are discussed in Geza Revesz’s Introduction to the

Psychology of Music.

Stumpfwas himself a cellist and as early as 1883 had already devoted

considerable thought to possible tests of musical aptitude. He had

becomeinterested in individual differences in ability after observing the

varying responses obtained with musical and unmusical persons during

his study oftones. He carried out experimental tests with David Popper,

a celebrated cellist, and with Pepito Areola, an infant prodigy. Revesz

was in many ways Stumpf’s direct successor. He too studied — forfive

years — an infant prodigy and experimented with tests which closely

resembled those given traditionally by music teachers. Heleft his native

Hungary after the First World War and settled in Holland. Though

greatly influenced by the Gestalt school of psychology then prominent

in Europe, his own theories were too wideto be easily classified. Among

the manyinvestigations he carried out was a study ofthe popular notion

that there is a connection between mathematical ability and a talent

for music.

Onthe theoretical side, the first important book on the psychology of

musical ability Wer ist musikalisch ? appeared in 1895. The author was

Theodor Billroth, a Vienna physiologist and music lover. The charac-

teristics of the musical person which helisted are of a relatively objec-
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tive nature. He recognised the importance of a spontaneous interest in

music and memoryfor musical material, as well as the sensory capacities

he had studied as a physiologist. Another physiologist with musical

training, Johannes von Kries, wrote in 1926 a book with a similar title

to Billroth’s in which he attempted to collate all the characteristics of

the musical person.

The value of the research into problemsofthe psychology of musical

ability at this period was limited by the lack of controlled tests. The

inheritance of musical talent was studied by Francis Galton’s methods

of drawing up family trees on the basis of reputation or — a later refine-

ment - of answers to questionnaires. Galton himself realised the im-

portance of trying to make the most accurate possible assessment of

individual abilities and of finding statistical methods of comparing diff-

erent groups ofpeople and the results ofdifferent tests. Among his many

inventions was the Galton whistle for determining the highest audible

pitch. He believed that powers of sensory discrimination were directly

related to intellectual powers. It was not long before he was proved

wrong as far as generalintellectual ability was concerned.

Meanwhile in the United States, the full resources of the psycholo-

gical laboratory were being brought to bear on the problems of pro-

viding objective tests of musical ability. Around 1890 W. E. Scripture

set up at Yale University a psychological laboratory on the lines of

Wundt’s at Leipzig. Numerous experiments were carried out on vision,

hearing and the other senses. It was here that the first measurements of

pitch discrimination were made by a group test. Here too Hughes was

the first to compare the scores obtained under laboratory conditions

with an outside criterion of musical ability.

But the most important of the pioneers at Yale, from the point of

view of music, was Carl Emil Seashore. In 1897 he went to the State

University of Iowa where he stayed for 40 years and later became

director of the Psychology Laboratory. His pioneer work included the

invention of the Voice Tonoscope, which gives a visual picture of a

tone, thus enabling the singer to see the sound he is producing, and

the audiometer, an instrument for measuring the threshold of hearing

for the intensity of sounds at various frequencies. In his books The

Psychology of Musical Talent (1919) and The Psychology of Music (1938)

Seashore emphasised that his aim was to apply the technological appara-

tus and methodsof his laboratory for the service of music. His Measures

of Musical Talent, published in 1919 after twenty years of experimenta-

tion were intended to select for training gifted children whosetalents

might otherwise be neglected and to save the unmusical and their
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teachers from the discouragement of failing to progress. The publica-
tion of his measures was followed by many efforts to check their
validity in actual prognostic situations. Criticisms were directed at
Seashore on several accounts: James Mursell of Columbia University
Teachers’ College doubted whether measurements ofisolated, specific
capacities could have much relevance to functional musical activities.
Paul Farnsworth of Stanford and Robert Lundin then of Hamilton
College, New York, besides producing evidenceofthe deficiencies of the
Measures, also attacked Seashore for his assumption that the capacities
he was seeking to assess were innate and unaffected by training. Sea-
shore himself was well aware of the more complex aspects of musical
perception and performance but believed that the capacities he was
testing were as basic to musical aptitude as they were to sounditself.
Paradoxically, this author of the most objective, laboratory-boundtests
was prone to make ex cathedra pronouncements which seem, in these
less confident days, not wholly in the spirit of scientific enquiry. He
was not himself a musician, though heis said to have played the organ
when he was young. But the sincerity of his interest in music cannot be
doubted. Many who havecriticised his approach to testing musical
ability have themselves adopted his aims.
The criticisms of Seashore suggested that tests based on musical

material might prove moresatisfactory provided that they could be
properly standardised. During the 1930s three successful batteries

were in fact developed. Kate Hevner, the only woman authorofa test

that has gained an international reputation, produced the Oregon Music

Discrimination test. Raleigh Drake, a musician as well as a psychologist,
devised during a course of postgraduate study in London, a musical

memory test of lasting worth. Herbert Wing, who hadpractical experi-

ence of schoolteaching as well as being a musician and psychologist,

developed a comprehensive battery of aural acuity and musical appre-
ciation tests. His research at University College, London was guided

by Cyril Burt who included music in his immensely wide interests.
Burt had concluded from his early experiments with the Seashore tests
that they were unsatisfactory.

Since 1940 other tests based on musical material have been produced.

Validation studies ofthese and the earlier tests have been continued and
tests have gradually come to enjoy increasing use both in educational

situations and as research tools. More sophisticated formsofstatistical
analysis have been applied to the results obtained with the tests to
throw light both on exactly what the tests are measuring and on the

complex nature of musical ability.
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Tests have not been the only source of data for the psychologist of
musical ability. Intensive case studies have also been made, concerned
for example with the early developmentof individual children, or with

the exceptional displays of talent of the musical prodigy, or of the idiot

savant. Psychological experiments have also been carried out where one

‘variable’ is selected for study, all the other factors in the situation

being as far as possible controlled. For example, many experiments

have been devised to try and determinethe effect of a particular type of
training on the singing or performing ability of an experimental group

of ‘subjects’. The results on some standard task before and after the

training is compared with those of a ‘control’ group who have not

received the training.

Observations, both of spontaneous behaviour and of responses in-

duced by the experimental conditions, can be a valuable source of data.
Best results are obtained when the behaviour to be studied has been

specified beforehand and where more than one observer works inde-
pendently.

‘Musical ability’ is the term generally adopted throughoutthis book,

as being in Farnsworth’s words ‘the broadest and safest’, since it

suggests power to perceive and act without any a priori implication to

the extent of heredity. (Farnsworth, however, believes that we should

speak of musical abilities.) ‘Talent’ has been used similarly, but usually
with the implication of some positive degree of ability. ‘Musical’ is

taken to mean simply ‘having musical ability’. The reservation ‘musical

ability as assessed by the such andsuchtest’ frequently needs to be read

into the text. Other writers on the psychology of musical ability have

preferred other terms. Thus Holmstrom uses ‘musicality’ and Teplov,

‘sens musical’, while both musicians and laymen speak of ‘an ear for

music’. The term ‘musical ear’ should, of course, include not only the

sensory and perceptual system, butalso the integrating and interpreting
power of the human mind.

But the possession of a fine ear, important prerequisite though itis,
does not make a musician. To perform or sing the motor mechanism of

the mind and body must be broughtinto play. Therefore in practice a
useful distinction can be drawn between the perceptual and the mus-
cular aspects.

To speak only of ability to perceive and understand music or to play

it with nimble fingers would be to leave out ofaccount the heart ofthe
matter. For music is an art, music is beautiful. Its power to move, to

excite and to charm has always been recognised. As Curt Sachstells
us in his fascinating essay ‘The Lore of Non-Western Music’, all over
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the ancient world from Egypt to China, beautiful women with musical

training were a typical gift to royal friends or suzerains.

The contrast between the ability, if such it can be called, to respond

emotionally to music and what we mean by musical ability is epito-

mised in two characters described by Stendhal in his Life of Rossini.

One, an elderly clerk from the War Office, possessed the gift of absolute

pitch to such a degree that if he happened to hear a couple of workmen

on a building site chipping a block ofstone with their hammers, he could

tell instantly the exact notes which the two sets of hammer blows were

emitting. He could also copy down anytune he heard. However, music

apparently gave him no pleasure whatsoever, as an art it was meaning-

less to him. The other, a young Venetian nobleman, was incapable of

singing four notes on end without committing the most excruciating

cacophony. Yet he adored music with a passionate intensity, rare even

in Italy.

Such an extremecontrastis in reality quite unusual. More commonly,

emotional and intellectual elements combine in the highest type of

aesthetic experience. Butthis is a matter which will be discussed at some

length in Part Four of the book.

First, in Part One, we shall discuss how musicians and psychologists

have tried to find ways of assessing musical ability and achievement that

would prove useful in education and in research. Part Two deals withthe

development of musical ability from birth to adolescence, Part Three

with hereditary and environmental factors in musical ability. Finally,

in Part Five, some research findings’ relevant to music education are

discussed. Though as muchofthe factual andstatistical data as possible

have been removedto the appendixes, the non-psychologist reader may

prefer to regard for example Chapters II and III as for reference rather

than continuous reading. Some conclusions on the topics dealt with in

each part of the book are briefly summarised and discussed in the last

chapter of each part.
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The Assessment of Musical Ability
and Attainment



General Problemsof Testing

The Professor struck a chord on the piano. ‘What chord is this?’ he
asked. ‘It’s a major chord,sir,’ replied the candidate. ‘What else can
you tell me aboutit?’ After a pause in which the candidate could not
elaborate on his answer, the Professor sounded a discord. ‘That’s a

major —-no, minor seventh .. .’ “Try again,’ said the Professor. But,
though he played three more chords, he had already decided to reject
the candidate. The second candidate was more fortunate; he possessed
absolute pitch and had no difficulty in identifying the chords.
By such an arbitrary method were the candidates for places in the

music department of a senior British university selected not so very
long ago.

It does not take a psychologist to point out the deficiencies of such a
procedure. The test was very brief and confined to only one type of
item. With so much depending on their success, the candidates were
likely to be nervous and had notimeto settle. It is probable that a
chord test had considerable discriminatory value with candidates who
must have already passed through other screening examinations at
earlier stages in their musical training. The successful candidates were
no doubt found to be quite satisfactory by the Professor, who after all
had selected them himself. But he had no means of knowing how well
someof the rejected candidates might have succeeded in the course.
Music teachers and examiners usually employ much more rational

procedures. In fact, Wing (1948, p. 5) remarked that the organisation
of a well-conducted musical competition is as close an approximation
to a psychological test as it could be hoped to obtain in an aesthetic
activity. The conditions are made as standard as possible, with
the assessment being done on a scale of marks. However, the music
festival adjudicator falls short of the demands of the psychologist in
that his marks tend to vary with the standard of the competition. In
addition to standard tasks and an objective scoring procedure, the
psychological test includes tables of the scores made by representative

I9



20 The Assessment of Musical Ability and Attainment

groups, so that it is possible to compare the testee with others of

similar age.

It is no easy matter, as Lowery (1929) pointed out, to devise tests of

musical ability, ‘since a passage of music involves numerous factors

which, in general, are not readily isolated from one to another; so that

the experimenter who would have his subjects attend to the variation

of some onefactor in a series of presented phrasesis often at a loss how

to obtain phrases in which the special factors to which special attention

is to be given may be pointed out quite unambiguously’. Lowery (1952)

elsewhere relates that, when hefirst tried to formulate a cadence test on

‘siving the test to both children and adults, chaotic results were obtained

in spite of careful efforts to ensure the subjects understood what was

required’.

Most of the tests so far developed have for practical reasons been

intended for group application. Group tests enable results from the

large numbers necessary for standardisation to be collected within a

reasonably short time. They also enable the user to classify one or more

classes of pupils at one session. Individual testing is, however, generally

morereliable. This is partly due to the nature ofgroup tests themselves,

in so far as they usually have a number of multiple choice answers into

which chance factors may enter. It is also due to the conditions of

application; for if a child becomes confused or misunderstands the

instructions, he may get a whole section wrong in a group test, whereas

he could be put right in an individual test by the examiner. If some

important decision hinges on theresults of a grouptest, it is advisable

to supplementit by an individual test and by such other evidence as

is available, e.g. from teachers’ reports.

Readers who are interested in the task of developing a test battery

will find a detailed account of the evolution of Wing’s harmonytest in

his monograph (1948). Briefly, the procedure is as follows: ‘after decid-

ing which aspects of musical ability he wishes to assess, the test author

selects a number of possible items which seem suitable for his purpose.

Hethen has to try them out on a variety of children, or adults, or both,

to see which are the mostsatisfactory.

In the early stages it may not be possible to judge whether any un-

satisfactory results are due to the music used, or to the method of

application, or whether they are inherent in the kind oftest.

Each item of each subtest has to be carefully examined to see whether

it is contributing its share to the total marks. This is done by item

analysis which shows how many subjects obtain the correct answer to

each item and also whether those who get the right answers are the
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subjects who are known to be musical. After item analysis, unsatis-
factory questions are revised or discarded.
When the test is in reasonably good shape after these preliminary

trials, it is preferable to record it to avoid inevitable differences in
playing.
Work can now begin on compiling the norms, i.e. the normal mark

that would be obtained by a truly average child of a specified age. The

groups whosescores are going to be used for the norms against which,

when published, the results of testing will be compared, must be as
representative as possible of the whole population on which thetest is
likely to be used. Subjects of both sexes, from all socio-economic
classes, and from all parts of the country should be included.

Tests should preferably have been standardised in the country in
which they are to be used, as norms may not always apply in other

countries without some readjustment, despite the ‘universal language’

of music. The normscan be presentedeither as percentiles or as grades.

With percentiles the score of the individual is interpreted in terms of
what percentage of other individuals score above (or below) his score.

For example, if only 20% ofthe group on which the test was standard-
ised exceed his score, he is said to have a percentile rank (PR) of 80.
PR 50 is the median or middle point of a range of scores. In othertests,
the scores are divided into grades, e.g. the top 1094 may be called grade

‘A’, etc. Wing, besides using grades, provides a formula by which
‘Musical Age’ can be calculated, on the analogy of ‘Mental Age’ in

intelligence. The child of 10 whose score equals the average obtained

by a 12-year-old child is said to have a Musical Age of 12, or to be two

years in advanceof his chronological age. By comparing musical with
chronological age, Musical Quotients similar to the IQ can be worked
out. Thus, a child aged 10, with a Musical Age of 12, would have a

MQof 120; if his Musical Age was only 8, his MQ would be 80.
In America, grade levels are often used instead of age levels. Since

the age of entrance to school is six, grade 1 would consist of six-year-

olds, but later grades might have more heterogeneous ages, as some of
the children might be repeating a grade, while others were promoted
more quickly than the general stream.

Sometests are primarily intended to give an index of general musical
level, derived from total scores. Others provide a profile of the abilities
measured by the subtests. Total scores give the more reliable results.
Even when normsare provided only for the test total, some rough idea
of performance of the various subtests can be gathered from inspecting
the marks obtained for the individualtests.
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As well as providing tables of norms, a test author can be expected to

publish evidence of the reliability and validity of his tests.

Reliability refers to the consistency of a test in yielding the same, or

closely comparable, results if given to the same subjects on subsequent

occasions. It is shownstatistically as a coefficient of correlation.

A coefficient of correlation is a measure of the degree of resemblance

of two sets of scores or of two orders of merit. When calculated directly

from scores, the coefficient is indicated by the symbol r, when rank

orders are used, by p (rho). If the two sets of scores corresponded

exactly, the coefficient wouldbe 1-00. A perfect correlation rarely occurs

in practice.

A coefficient of -80 or -90 is a very high correlation, such as is ob-

tained by duplicate sets of a good intelligence test. A coefficient of -40

or less indicates only a slight resemblance between the two sets of

scores and is quite consistent with many considerable differences in the

position of individuals. A resemblance between the twosets of scores

no greater than would happen (on the average) by mere chance would

be represented by-oo. If the twosets offigures are exactly the opposite

to one anotherthe figure would be —1; but these negative correlations

do not occur often when comparing results from the same test on diff-

erent occasions or even from different cognitive tests.

In interpreting correlation coefficients, the range of abilities of the

group studied must be kept in mind. A correlation will be lower for a

very selected group than for one which has a wide range ofabilities.

However, as a rough guide to the interpretation of reliability coefhi-

cients Leonhard and House (see Whybrew, 1962) have summarised

opinions concerning usual degreesof reliability in the following table:

‘85-99 High to very high; of value for individual measurement

and diagnosis.

‘80-84 Fairly high; of some value in individual measurement and

highly satisfactory for group measurement.

-70—-79 Rather low; adequate for group measurement but of

doubtful value in individual measurement.

-50—-69 Low; inadequate for individual measurement but of some

value in group measurement.

Below -50 Very low; inadequate for use.

Thereliability of a test depends on a numberof factors. One is length.

The longer the test, the more likely it is to be reliable, at least till the

point is reached where scores may be affected by fatigue or boredom.

Another importantfactoris the suitability ofthe test for the people on
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which it is being used. If there are, for example, too manydifficult
items, a large proportion of the answers may be based on guesswork.
With a test which may be used with subjects of different ages and
ability levels, it would be desirable to have reliability coefficients from
a variety of populations. The reliability of a test can be assessed by
giving it to the same group of people on two different occasions and
correlating the results. This is the test retest method. Alternatively, two
equivalent forms of the test might be given to the same group. A prac-
tical modification ofthis method is to compare odd and even itemsofone
testing. This is known as the split-half method. A correction formula
is applied to the result to compensate for the reduction by half of the
numberof items.
Another technique for estimating reliability was devised by Kuder

and Richardson (see Whybrew, 1962). Based on an analysis of the sub-
ject’s performance on each item, it in fact provides a measure of con-
sistency between the items.

A test is said to be valid in so far as it measures what it purports to
measure. Thus a test that claims to measure musical aptitudeis valid
only so far as it measures that and notintelligence, for example, or some
other trait. One meansofvalidating a test is by item analysis, as men-
tioned above. This ensuresthat the test is internally consistent and that
each item is measuring whatall the other items are measuring. Other
methods involve comparing test scores with some outside criterion of
musical ability. This may be teachers’ ratings, examination marks for
music or success in music as a profession.

It is not usually easy to obtain reliable ratings from class teachers,
especially in the case of a subject like music. A teacher probably knows
the bright pupils and the very weak ones, but may find it very difficult
to rate all the membersof a class. Teachers of specialist music classes
or of instrumental pupils are familiar with the work of the individual
pupils, but these are usually selected and not representative of the
general population. Moreover, the numbersavailable are small. However
careful and unbiased the rater tries to be his judgments may be sub-
jective and inaccurate. When a low correlation between test and rating
is obtained, it is sometimes difficult to decide whether this is due to
deficiencies in the test, or to the unreliability of the rating, or to both.
Another meansofvalidating a test is suggested in Mursell’s remark —

“We must try our developed tests upon individuals known to be con-
spicuously musical and those known to be conspicuously nonmusical
to try to discover where the most crucialand significant performances
are located’ (1937). If a music test has any validity at all, it must
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discriminate between recognised musicians and persons of average or

low ability. A test that can discriminate not only between these, but

also between the more andthe less able members of a highly talented

group can be considered to have superiorvalidity.

Theresults of comparing groups should be tested to see whether the

difference obtained is actually ‘statistically significant’. Significance in

connection with differences of scores does not mean ‘worth noting’.

It meansthat the likelihood of such a difference arising by mere chance

is so slight that it is not worth considering. If a difference is reported to

be highly significant, the likelihood of its being due merely to chanceis

I in 100.

Thestatistical procedure of factor analysis is sometimes adopted to

isolate the significant variables of musical ability and to validate the

appropriate tests. Factor analysis is a means of resolving a set of inter-

correlating tests into a few factors which are regarded as being the

fundamental underlying variables (see further, Appendix II). If a factor

had high loadings on a number ofpitch discrimination tests, but only

weak loadings on rhythmictests, it would be reasonable to consider it a

pitch factor. The validity of any pitch test which did not have a high

loading in this factor would be suspect.

A further method of validating a new test is by comparing it with an

existing established test. This has become possible only comparatively

recently in the case of musical ability tests, owing to the lack ofprevious

tests of proven validity.

Tests can be broadly divided into two types: those of attainment

where the aim is to assess what has been learned, and those of aptitude

or potentiality which seek to predict future success. In music, attain-

ment tests may take the form of questionnaires on musical knowledge,

or of scales against which vocal or instrumental performance can be

compared. Most prognostic tests so far developed deal only with the

aural side; the motorskills required for musical performance have been

but little investigated. It has usually been the aim to try to devise tests

that are as little affected by previous experience of music as possible.

However, some tests, though mainly aural, require a knowledge of

notation. In addition, efforts have been madeto find meansofassessing

interest in music, though these are perhaps nottests in the usual sense

of the word.



II

Tests of Musical Ability

This chapter is divided into three parts. The first deals with earlier

attempts to test musical ability that were not commercially published.

This may have been because the author was primarily interested in

research or because he was unable to spare the time to produce a

standardised version. In the second section we shall discuss the more

important of the tests which are commercially available. Finally, men-

tion will be made of more recent attempts to develop tests, which have

not so far been fully standardised.

Detailed description of tests which are commercially available, or

which have at least enjoyed some use for research or educational pur-

poses, can be found in Appendix I.

EARLIER UNSTANDARDISED TESTS

In the 1880s Stumpf devoted considerable study to possible tests of

musical ability and devised a few simple tests that are very similar to

those traditionally given by music teachers: singing a given note that

had been struck on the piano; judging which was the higher of two

notes played successively; and judging degrees of consonance for

pleasantness. These were successful in discriminating between experi-

enced musicians and 14 self-confessed ‘unmusical’ students.

In 1920 Revesz produced a more extensive battery of tests which

like Stumpf’s, required individual application. For example the sub-

ject was asked to imitate by clapping rhythmic patterns played on the

piano or to sing the notes of chords that had been played. He also

attempted to test ‘regional pitch’, a sort of approximate absolute pitch.

Eight notes between G, A® were played on the piano in irregular order,

the subject being asked to find each note on the piano. A test which

Revesz believed to be particularly important was singing back melodies.

He played nine bars of a tune, then repeated the first two bars, the

subject being required to continue the melody. Revesz used the scores

25
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on this test as a criterion with which he correlated all the other tests.
Playing from ear correlated -77 and the pitch tests about -60 with this
criterion in his experiments with children aged 7-12.

In his book published in German in 1946, Revesz recommendedthe
use of his tests of rhythm, regional pitch, two-note chords and ability
to grasp and sing a tune as measuresofthe ‘lower grades of musicality’.
For the ‘higher grades of musicality’ he would give tests of relative
pitch, harmonic apprehension and response, playing familiar tunes by
ear and creative fantasy (singing the ending of a familiar, unfinished
melody).

Franklin considered the two rhythmic tests to be amongthe best in
Revesz’s battery and used them in a modified form for his own inves-
tigation (see p. 301). His results largely verified Revesz’s.

Revesz did not standardise his tests and did not intend them as group
tests. If, as Drake (1931) suggested, norms could be established for
them, they might prove very useful to private music teachers.

Schoen (1923 and 1925) devised three tests intended to supplement
the Seashore battery. In the test of relative pitch, the subject has to
compare 100 paired intervals and say whether the secondis larger or
smaller than the first. For rhythm he has to state whether or not two
rhythmic patterns played on one note are the same, and, if different,
whether the first or second phrase has been changed. In the tonal
sequencetest, the listener has to judge the relative merits of four pos-
sible endings to a melody. The evidenceofvalidity provided by Schoen
is based on a comparison of scores with teachers’ estimates for only 10
pupils.

In England, Henry Lowery (1926; 1929) producedthreetests. In one,
two cadences are played andthe listener has to judge whether the second
is ‘more or less complete than the first’. Cadencetests are difficult to
apply to subjects without musical training owing to the difficulty of
describing them and because, in any case, two chord cadences present
a certain ambiguity of key. Lowery also worked out a tone memorytest
which required the subject to recognise a theme after certain changes,
e.g. after transposition to another key, and a phrasing test which in fact
involved memory to rather a high degree. Theretest reliabilities ob-
tained with 130 girls, aged 12-14, were quite promising (-75 and °71).
But Lowery’s energies were later devoted to the work of directing a
Technical College, where he succeeded in fostering active participa-
tion in music amonghis students. His tests were not further developed.

Also in England, James Mainwaring (1931) constructed tests of per-
ception of pitch differences and rhythmic patterns, and of recall. His
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primary purpose was to study the cognitive processes involved in

musical ability. He began with a consideration of the four physical

attributes of sound. He assumed that everyone who could hearatall

could perceive differences in loudness and distinguish for example

between a saxophone and a harp. Hetherefore confined his attention to

pitch and rhythm. For details of the tests, see Appendix I. Mainwaring,

like Lowery, while remaining interested in the problemsof assessing

musical ability and in music education, never fully standardised his

tests.

A battery of seven tests including four memory tests were developed

by Otto Ortmann for use at the Peabody Conservatory of Music, Balti-

more, but these have not been published.

Also in America Thurber Madison (1942) stressed the importance of

the interval as the basic perceptual unit in music and carried out an

extensive study of ability to discriminate intervals. As can be seen from

Appendix I, his test correlated significantly with success in musical

activities. Promising results were also obtained at Indiana University

with his test of tonal imagery (Christy, 1956).

STANDARDISED TESTS

The Seashore Measures of Musical Talents

The Seashore Measures were the first standardised tests of musical

ability to be published. Twenty years of intensive experimental work

preceded the publication of thefirst edition in 1919.

Among the purposes of the Measures which Seashore listed in his

book published in 1938 were:

I. to measure native and basic capacities in musical talent before

training has begun, and, therefore, to make them independent of

musical training;

2. to measure one specific capacity at a time; and

3. to make the procedure available for group measurement.

As can be seen from Appendix I the tests were of sensory capacities,

rather than of musical abilities.

In interpreting the scores Seashore insisted that they should be used

to provide a profile for each subtest and nottotalled to give a composite

score. In most cases, however, where the measures have been success-

fully used, for example at the Eastman School of Music in America

and in the Rochester (NY) Public Schools, a general classification

based on composite scores has been employed. Wing (Buros, 1959)
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recommends the use of the total score, if only because the reliability

of the single tests is so muchlower.

Seashore claimed that a reliability coefficient of over -90 could be

obtained on retesting under ideal laboratory conditions. In practice,

however, much lower coefficients have been reported by users of the

tests, at least for the 1919 version. The tonal memorytest having up to

five possible answers is the best from the point of view ofreliability.

McLeish (1950) added a third choice to the other tests by instructing

his subjects not to guess when doubtful, but to record ‘E’ for equal.

With this method heraised thereliability of the total score to -9o0.

In the 1939 version the numberofitems in the subtests was reduced.

Theoretically this should have reduced thereliability but results from

the longer version were liable to be affected by inattention or fatigue,

as Franklin (1956) has shown in a detailed analysis of some test and

retest answers. Moreover, the more difficult items, where many sub-

jects had to guess, have been eliminated. It is also now mucheasier for

the subject not to lose his place, as the beginning of each column on

the answer sheet is announced ontherecord.

Where the coefficients are relatively low, Seashore and his colla-

borators emphasise the importance of interpreting scores in broad

categories only, and ofretesting, if important decisions are to be based

on doubtful performances. Retesting, however, may create other

problems, in particular the later results may have been influenced by

practice. In the case of musical subjects lower scores may be obtained,

since they are liable to become bored.

While at least the measures of pitch, intensity and tonal memory can

be regarded as reasonably reliable, the repeatedly expressed doubts as

to the validity of the battery have still to be answered. The validity

Seashore claimed for his tests was ‘an internal validation in terms of

success in the isolation of the factor measured and the degree of control

of all other factors in the measurement’ (Seashore, 1937). His critics,

suchas Mursell andWing,do not deny that the pitch discriminationtest,

for example, is an objective and valid measure of sensory capacity. But

they do question whether the results of such testing have muchrele-

vance to functional musicalability.

When the Eastman School of Music was opened, Seashore’s first

assistant, Dr Hazel Stanton, was appointed psychologist to the School,

with full facilities for introducing a programmedesigned to validate the

tests. After some experimentation, a method of classifying entrants into

five classes: ‘discouraged, doubtful, possible, probable, and safe’ was

worked out. Of the discouraged group, only 17% completed the four
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years’ course in the standard time, compared with the 60% ofthe safe
group whosuccessfully graduated. Unfortunately, the predictive value

of the Seashore tests alone cannot be determined from Stanton’s
reports, since an intelligence test was used as well as the Measures in the
classification of entrants. No correlations are given, nor indications of

the weightings attributed to each. The music tests seemed to have been

considered the more important, since candidates with ‘D’ or ‘E’

grading were not admitted, whereas candidates with ‘D’ or ‘E’ gradings

on intelligence were regarded as possible if their music gradings were

high. To beclassified as ‘Safe’ or ‘Probable’ the music talent grading

had to be ‘A’ or ‘B’ (Stanton, 1935). This procedure, using the Seashore

Measures interpreted in broad grades along with an intelligencetest,

has greatly improved the quality of the Eastman students.

Ruth Larson (1955) claimed similar results from a selection pro-

gramme based on the Seashore tests which she had carried out for 25

years among the schoolchildren of Rochester, NY. Less favourable con-

clusions were reached, however, in an extensive study carried out at the

Cincinnati College of Music, Ohio. There Taylor (1941) investigated

howeffectively the subtests of the Seashore and Kwalwasser~-Dykema

batteries (see p. 30) could forecast either success in a college of music

or success in music as a profession. Marks for dictation, sight-singing,

harmony and performance were used as criteria of college success. Pro-

fessional success five years after leaving college was assessed by very

careful enquiries from at least one person competent to judge. Where

the information that could be obtained was inadequate, the case was

excluded from the results. Compared with marks for dictation, all the

Seashore test correlations were below -30 and with sight-singing only

Intensity reached the -33 level with around 150 students. From the 93

cases gradedinto five groups from the highly successful to the complete

failures as professional musicians, correlations of between -34 and -47

were obtained.
Thevalidation studies of both the 1919 and the revised version ofthe

measures when compared with empirical criteria, suggest that the tonal

memory andpitch tests are the most satisfactory; but apart from a com-

parison with sight-singing scores by Salisbury and Smith (1929) which

gave a coefficient of -60 with pitch and -65 with tonal memory, most of

the correlations fall below -50 (see Appendix I). Seashore himself pro-

tested against attempts to validate his measures against such criteria.

It did indeed seem illogical to John McLeish (1950) to try to demonstrate

the worth of a test that was supposed to provide a morereliable assess-

ment of ability than teachers’ opinions by comparing the scores with
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music grades and teachers’ ratings. He therefore undertook a factorial

study in which he tested a hundred students with the 1919 version and

with the Wing and the Oregontests (see below). He came to the con-

clusion that the measures were ‘adequate for their original purpose, to

measure the most elementary abilities required for the understanding

and appreciation of music’. Comparing the Seashore and Wing bat-

teries he concluded ‘that Wing’s tests measure much the same kind of

ability as Seashore’s but measure it at a higher or at least a different

level, namely, that of musical meaning’. The measures, McLeish added,

will be ‘mosteffective if the scores are weighted in accordance with the

calculated regression coefficients and if used in conjunction with other

tests of musical appreciation’. He emphasised, however, the need for

further validation studies (Buros, 1953, p. 343).

Kwalwasser-Dykema Music Tests

Jacob Kwalwasser and Peter Dykema published in 1930 a set of tests in

which musical notes are used on the samelines as Seashore uses sensory

material. Like Seashore’s, the K-D battery contains measuresofpitch,

intensity, time, rhythm, timbre and tonal memory. Except for tonal

memory, however, the corresponding tests in the two batteries do not

appear to measure the same variables. To these, four tests have been

added: tonal movement, melodic taste, pitch imagery and rhythmic

imagery. The test manual does not mention reliability or validity.

Studies on thereliability of the tests suggest that being shorter they are

muchless reliable than the Seashore tests. The most satisfactory seems

to be the tonal movementtest, the next best being tonal memory. But

the reliability of the other subtests and even of the test as a whole are

very low. We may wonderwhythetests seem to be quite so unreliable,

more so than other shorter tests. (For example see Arnold Bentley’s

short tests for younger children, p. 38 below.) No doubt manyof the

studies were carried out on select groups of music students, yet even

with a wide range of musical levels, Sylvia Bienstock (1942) reported

low reliability coefficients.

Because the battery is more musical andless tedious to take than the

Seashore, it has enjoyed considerable popularity in the United States.

Jack Holmes (1954) therefore thought it worthwhile to develop new

directions together with a new set of weighted scoring keys and new

norms. For example, wherein the original instructions, the subject was

asked to record S for ‘same’ or D for ‘different’, Holmes required the

listeners to write E for ‘equal’ if the second playing was the same.Ifthe
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subject noticed a difference, he was asked to write, for example, in the
pitch test DH if he thought the altered note was higher, DL if lower.
Holmes gave extra credit for a correct judgment of DH or DL. As a
result of his revisions, Holmes obtained considerably improved co-
efficients with high school pupils.
While Holmes’s procedure has improved thereliability of the tests

their validity is still open to doubt. Lundin’s (1967) table of validity
studies reportedbyfive different investigations shows 17 instances where
a negative correlation was found between a subtest and the criterion
and only four examples of validities of :-40 or over and one of -59.
For example the results of a study by Bienstock with over 100 students
enrolled in the High School of Music & Art in New York showedthat
intelligence tests predicted individual success in the music courses
better than did the K-D tests. This may have been becausethetests do
not contain enough discriminating items at certain important levels.
Taylor found the pitch imagery and the K-D tonal memorytests the
two outstanding subtests from the K-D and Seashorebatteries in her
investigation described above.

In his book Kwalwasser (1955) refers to several researches carried out
by his students which show that his tests separate the most from the
least musical children in a class, and that music students make appreci-
ably higher scores than liberal arts students.

Farnsworth (1958) sumsup the differing results of validity studies of
the K-D tests in the words: ‘Perhaps the modal forecast value for the
battery as a whole wouldlie in the neighbourhood of -40, with that for
the individual tests being considerably lower.’

The Kwalwasser Music Talent Tests

In spite of the criticism of his earlier battery Kwalwasser brought out
in 1953 a test that was supposed to measure thresholds for pitch, time,
rhythm and loudness in only 10 minutes.

Noreliability nor validity information was given in the test manual
nor even standard directions for administering the test. From the few
independent studies summarised in Appendix I thetest in its present
form appears to be too short to be reliable and too easy to be dis-
criminating among older and more musical children.

The Drake Music Tests

Raleigh Drake, a musician as well as a psychologist, producedthefirst
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test based on musical material that had really satisfactory reliability

and validity.

While reading for his Ph.D. at the University of London, he experi-

mented with four tests: interval discrimination, retentivity, intuition

and musical memory. In the retentivity test the subject is required to

remembera musical interval, a beat given by a metronome,and a three-

note sequence. He then has to judge whether each of several intervals

is greater or smaller than the original one, whether a metronomebeat

is faster or slower than the original and whether a single note was the

first, second or third note of the three-note sequence. (This ingenious

test, intended ‘as a test of absolute pitch or memory for isolated tones’

seemsto offer scope for the developmentofsomereally difficult musical

puzzles!) The intuition test was supposed to measure ‘intuitions’ for

phrase balance, time balance or key centre. When Drake experimented

with these tests with four musical groups and one largely unmusical

school group, he found that only the musical memory andinterval dis-

crimination tests gave satisfactory results with more than one group

(Drake, 1933).
As these preliminary findings suggested that the musical memory

test was the most promising, Drake, on his return to the United States

of America, concentrated on standardising that test and in 1942 a

recording was published. In 1954 Drake produced a rhythm test, which

is in fact a test of whether or not the subject can Keep a steady beat in

his mind during a period of silence. This is of course an important

ability for all types of musical performance.

Thereliability of the two tests is high, especially for musical groups.

(However Edwin Gordon reported some disturbingly large discrepan-

cies between two testings of 20 subjects —see further, p. 161.) The

advantage of measuring only two kinds of performance is that the sub-

tests can be longer, thus improving reliability. The memory test alone

takes 20-5 minutes, as compared with the 12 minutes required for the

first three Wing tests. On the other hand, Drake’s battery lacks a

specific pitch discrimination test, though he was formerly ofthe opinion

that a pitch test should always be included in any music testing pro-

gramme,

The validity data given in the test manual is on the whole good,

though the range ofthe coefficients is wide. Drake offers no explanation

of the variations, apart from referring to the inaccuracies of the raters.

Correcting for unreliability of the ratings would raise, for example, co-

efficients of -70 to -90. The validity figures obtained by Lundin (1949)

and by Christy (1959) were much lower. John Ferrell (1961) of the
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University of Iowa concluded from his study of the memory test with

180 pupils from three high schools that it successfully identified

students that had superior musical aptitude.

The Drake memory test has survived for more than 30 years, and

won considerable approval. The rhythm test is the only standardised

test available that specifically measures ability to keep in time.

The Oregon Music Discrimination Tests

In 1930, Kate Hevner experimented with a test based on material from

the compositions of accepted composers. The subjects had to listen to

four versions of each item and judge which wasthe original, and which

had been distorted by a mutilation of the rhythm, harmony or melody.

Keeping in mind four versions of a melody proved, however, too

difficult a task for general use. In 1935, therefore, Hevner, in associa-

tion with the Carnegie Foundation for the Improvement of Teaching

in the Arts, devised and published an easier and more useful form of

the test, where only one distorted version had to be compared with the

original. Besides stating which version he prefers, the subject also has

to decide which element — rhythm, harmony or melody —-has been

altered. Hevner found that the earlier test had considerable discrimina-

tory value in distinguishing between psychology students and ad-

vanced music students and that results with the later form were simular.

A secondversion of the test also requires the hearer to state the degree

of confidence he feels in his judgments.

The Oregon tests have usually been regarded as tests of taste and

appreciation, as distinguished from ear acuity tests. However, ability to

perceive the differences between the accepted and distorted version is

obviously required. Moreover, building up a listening repertoire of

good music with which to compare the versions must partly depend on

general auditory efficiency. McLeish found quite moderately high cor-

relations between the test and both the Seashore and Wing tests. Of

these three batteries, the Oregon seemed to demand the highest degree

of musical ability, particularly the score based on judgment of the

nature of the change. A procedure of assessing ‘appreciation’ of musical

compositions which Hevner has also worked out will be described in

the next section.

The Oregon tests enjoyed wide use and considerable esteem (see
Lundin, 1958, and Farnsworth, 1958) for a number of years, though

reports on experimental studies involving these tests have been few in

number. In the 1950s, the records ceased to be commercially available.
PM A-—B
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However, Dr Newell Long of Indiana University has been working on

a revision of the tests under the guidance of Hevner.

Thirty-one items were selected for reconstruction. To these were

added 75 excerpts from piano, organ, string quartet and woodwind
literature, mutilations being composed for each. A tape recording of

these items was submitted to a panel of musicians who rated the items
for probable difficulty and deleted those of doubtful validity. Two ex-

perimental forms of the test were then assembled and tried out on
schoolchildren and college students. Promising results were obtained

(Long, 1965). After further work has been done on the standardisation

ofthe new tests, we may look forward to the publication ofa new edition
of these highly esteemed measures.

The Wing Standardised Tests of Musical Intelligence

Herbert Wing first started to work in thefield of music tests in 1933.

After a thorough survey of such tests as were then available, he decided

‘to compile a comprehensiveseries of new tests, to assess their relative

merits, and. . . to select a short series ofproved diagnostic value’. There
were 21 tests in the pilot survey. These were revised and later increased
to 25. In addition to tests of a cognitive type, Wing sought to include

tests of appreciation — ‘the fundamental quality that all musicians
would desire to find in any person whoclaims to have an interest in the
art’ (Wing, 194Ia, p. 70).

Thirteen of the early tests were selected for recording on discs. The

results were sufficiently satisfactory to encourage Wing to develop an

even shorter form. After various modifications the seven most suitable

tests were again recorded and then standardised. Further revisions

have since been carried out, any item that appeared at all doubtful

being removed or modified. The first three tests deal with aural acuity

and the last four with taste or preference. Thereliability of the whole

test and of the first three subtests certainly seem to be good. Thereli-

ability of the four appreciation tests is less well established.

Considerable efforts have been made by Wingto establish the validity

of his test. For example, he investigated the relationship between his

test results and ability to persevere with the playing of a musical instru-

ment. 333 boys, aged 14 to 16, were divided into Above Average,

Average and Below Average groupsaccordingto their test scores. Wing

(1948) then found that 40°4 of those with below average, and 27% of

those with average ability, who had started to learn an instrument, had

let their playing lapse, while only 2% ofthose ofthe above average group
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had ceased to play. A similar study of 718 adults showed that 83°% of
the below average group, 30% of the average group and only 9% of the
highest ability group had given up playing (Wing, 1954). |

Independent studies have confirmed the validity of the test (see
Appendix I). Newton’s (1959) study was carried out at the Admiralty
with a view to reducing failure during training among the junior
musicians at the Royal Marines School of Music. In his report Newton
recommendedthat the test should be incorporated in the selection pro-
cedure and that a score of 70 (out of 136) should be adopted as a dis-
cretionary minimum. While candidates with lower scores would not
necessarily be excluded, more stringent regard would be paid to their

educational standard andpersonal qualities.
The Wing tests were included by R. R. Bentley (1955) of the Uni-

versity of South California, in a critical study of recently published

tests. He matched 110 instrument-playing music students of a Cali-
fornian High School with 110 non-instrument-playing music students

on a basis of sex, IQ, grade placement and socio-economic status. He

tested both groups with the Kwalwasser Music Talent tests, with those

of Wing, of Whistler and Thorpe and of Gaston, and with the Farnum

Music Notation test (see below). Ofall the tests included in his study

the Wing tests were the most discriminating between the instrument-

playing music group and the non-instrument-playing group (many of

whom had hadlessons), and correlated almost perfectly with the total

score of all the music tests. Correlation with an index of interest in

music was higher than that of any other of the musical aptitudetests.

Bentley concluded that where a very critical analysis ofindividual capa-

Cities is desired for guidance purposes, the Wing battery is the best test

to use. When only a short time is available for testing, the first three

Wing tests are the mostsatisfactory.

Though the battery was intended to be used as a whole to provide a

general assessment of musical ability, some evidence is available on the

relative value of the subtests:

Test 1. Chord Analysis. This has proved to be a mosteffective test over a

wide range of aptitude. The opinion of Stumpf and Revesz as to the

value of chord analysis as a diagnostic test of talent would seem to be

justified. Even among the 41 professional students tested by Wingat

the Eastman School ofMusic, it successfully separated the good student

from the very good one (see Shuter, 1964, p. 386).

Tests 2 and 3. Pitch Change and Memory. McLeish (1950) regarded these
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as being the best validated ofthe whole battery, in the sense of showing

the highest ‘saturation’ with a general musical factor. This also proved

to be the case with a group of students of average musical ability,

studied by the writer. However, among the highly select Eastman

students these two tests were too easy to be really discriminating. Both

Whittington (1957) and Newton found tests 2 and 3 to be among the

three mosteffective. The pitch test was particularly good at picking out

the junior musicians who were below average. The mostefficientofall

with the RMSM group was the memory test. 24 (out of 27) of the

Above Average boys made above average scores, while 17 out of 28

Below Average boys scored lower than the mean ofthe total group of

223. In Bentley’s results, the pitch test was the most effective single

measure of pitch discrimination used in his study, and the memory test

the most effective measure of memory.

Tests 4 to 7. Appreciation of Rhythm, of Harmony, of Intensity and of

Phrasing. Wing found that the majority of the items of these four tests

were too difficult for most children of nine years and under. Their use-

fulness increases with age and with level of musical ability. With the

RMSMjunior musicians the harmony test was second only to the

memory test in efficiency in discriminating the good from the average

and the weak from the averageofthe total group. The Eastman students,

however, found it rather too easy to be highly discriminating.

Thelast two tests are especially liable to be affected by fatigue and

loss of concentration, particularly with less talented students. However,

in Wing’s ownfactorial study (1941), the phrasing test gave the highest

loading on a general music factor and Whittington foundit one of the

three most satisfactory for discriminating between his musical and un-

musical groups.

The Gaston Test of Musicality

Thayer Gaston aimedat providing a general assessmentofthe subject’s

musical ability and interest in music. The latest version of this test,

issued in 1958, presented all the tonal items on one continuousrecord.

Thetest consists of40 items, thefirst 18 ofwhich are in the form ofa

questionnaire seeking to assess interest in music. This leaves only 22

actual tonal test items. Reliability of the test is good. However, as

Bentley points out, the validity evidence put forward by Gaston shows

that the association between teachers’ ratings and the scores reached a

significant level only in the case of older children and ofthe total group
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studied by Gaston. The seven melodic memory items were, of all the

tests Bentley investigated, most discriminating in distinguishing the

instrument- from the non-instrument-playing group. The other items

proved too easy for his subjects.

The Whistler & Thorpe Musical Aptitude Test

A pianoversion of this test was published in 1950 butso far no record-

ing is available. Like Gaston, Whistler and Thorpe stress the use of

musical material rather than the laboratory devices used by Seashore.

The tests measure three aspects of music - rhythm, pitch and melody.

The reliability coefficients seem rather lower than those obtained

with the Wing and with the Gaston tests. The range of validity co-

efficients is wide. The correlation of the total score with estimates of

talent for instrumental performance was only -52. However, in his

review of the test, Wing (Buros, 1966) concludes that it may be suffi-

ciently valid and reliable for ordinary school purposes with students of

a wide range ofability, using a broad classification on a five pointscale.

He thought, however, that the percentile ranks for the separate tests

might be misleading in implying a degree of accuracy which is not

inherent in the separate tests as they stand.

The Gordon Musical Aptitude Profile

Published in 1965, this battery is the most sophisticated attemptto test

musical ability that has so far appeared. More thansix years ofextensive

and systematic research preceded publication. The musical examples

are all original tunes composed by Gordon himself and played by a

professional violinist and cellist.

The battery is intended to be administered on three days, and con-

sists of three parts: Tonal Imagery (Melody and Harmony), Rhythm

Imagery (Tempo and Metre) and Musical Sensitivity (Phrasing,

Balance and Style).

The test called ‘Style’ in fact requires a judgment on which of two

tempi is the more appropriate. The Phrasing and Style tests are de-

signed to assess interpretative ability. The Balance test is supposedly

related to melodic and rhythmic creative ability, at least indirectly. The

ability to judge between two endings is no doubt a minor prerequisite

of creative ability, though hardly any guarantee that the student could

write an original melody with a suitable ending.

As we should expect with these longertests, reliability is good. Some



38 The Assessment of Musical Ability and Attainment

of the validity studies have given very promising results. In addition to
the studies outlined in Appendix I, a longitudinal study was under-
taken in 1963. All enrolled pupils - about 250 in all-in randomly
selected elementary schoolclasses (grade 4 or 5) are being given instru-
mental instruction over a three-year period. Each student wastested
before the training began. At the end ofeach ofthe three years, their
musical progress will be evaluated on threecriteria: (1) scores on a test
designed to assess ability to identify the musical notation of melodic,
rhythmic, and harmonic passages; (2) ratings of tape-recorded per-
formances of short musical passages, some prepared with the teacher’s
help, some without help, and somesight-read; and (3) on the teacher’s
evaluation of each student’s progress compared with the other students
in the group. Most of the correlations obtained at the end ofthe first
year were in the region of -3 and -4. Thetotal test score correlated ‘6
with the composite score of the threecriteria.

Perhaps the main disadvantage of the Gordon battery is its length.
Though weagree that if musical aptitude is worth assessing atall, it is
worth taking time to use the best possible measure, it remains to be
seen how many teachers and research workers will in practice use the
full battery. In particular, research is needed to investigate whetherit
1s superior to the Wingtests.

The Bentley Measures of Musical Abilities

Published in 1966 these four tests were primarily intended for younger
children (age 7 or 8 to 12).
The pitch discrimination test returns to the use of smaller than semi-

tone differences as Seashore had done. A pilot test of pitch discrimina-
tion based on a comparison of melodic intervals from a semitone up to
a tenth proved too easy. A possible means of increasing the difficulty
would have been to mask the pitch change by adding concurrentnotes,
as in Wing’s test. Since, however, the harmonic aspect ofmusic seemed
to havelittle appeal to younger children (cf. p. 83) and becauseartistic
performance on pitch-variable instruments seemed to require subtle
deviations from exact intonation comparable to rubato, Bentley decided
to introduce smaller than semitone differences. In the current version,

the 20 items range from one semitone (26 cycles per second difference at
A = 440 cps) to 3 cps. His experiments with differences as low as I cps
suggested that 3 cps was the smallest useful pitch difference that need
be included in a grouptest.

Bentley’s chord analysis test is similar to Wing’s, although it con-
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tains a higher proportion of two note chords. Tonal memory and

rhythm memoryare tested separately. This makes the requirements of

both tests less confusing for younger children. Only with a seven-year-

old group did someof the children fail to understand the instructions.

Thereliability at least ofthe whole test is satisfactory and the validity

data are promising andit is already enjoying considerable use.

TESTS NOT COMMERCIALLY AVAILABLE

As long ago as 1944, Robert Lundin reported on some preliminary

results obtained with a set of new tests. Further experiments were later

carried out after various revisions had been made (Lundin, 1949).

Lundin’s aim was to measure in an objective fashion those aspects of

music commonly taught in music theory courses. Theory in the USA

includes not only written work but aural exercises such as writing

melodies and chords from dictation. Unlike most other authors of

musical ability tests, he does not purport to measure innate aptitude.

As weshall see in Chapter XVIII below, Lundin believes that musical

talent is largely the result of previously acquired skills rather than

inherited capacities.

The five tests, intervals, transposition, melodic and rhythmic

sequences, and a type of chord analysis cover quite a comprehensive

range of musical abilities. The results Lundin obtained from his own

experiments (see Appendix I), were on the whole promising. ‘The reli-

ability of the total score was certainly very satisfactory. The rhythmic

sequence test gave low correlations with teachers’ ratings. Lundin

believed this might be due to his not being able to obtain an adequate

criterion against which the teachers could rate the test. However, we

might expect any useful measure of rhythm ought to show a closer

relationship to performance than a correlation of -17. The tests of

melodic sequences, melodic transposition and rhythmic sequence seem

to have been rather too easy for the music students tested by Lundin.

As the tests have not yet been published, independent evidence of

their worth is not available. The interval test was, however, used by

Faulds for his study of pitch perception (see p. 301) with satisfactory

results. Lundin is at present working on a revision (private com-

munication 1965), so that an interesting and satisfactory battery of tests

may ultimately be produced.

Since 1950 the only two tests to cover a comprehensive range of

musical abilities that have been published are the Gordon musical

aptitude profile (described above) and the Aliferis achievementtests to
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be discussed in the next chapter. Test authors have tendedto explore
more specialised areas, such as the aesthetic and rhythmic aspects of
musical ability.

Thebasis of Franklin’s research (1956) at the University of Gothen-
burg was that a melody ends on the tonic. If the subject can find this
tone, he has thereby demonstrated his musical ability. Franklin, there-
fore, sought to construct a series of short two-part melodies which
would be interrupted immediately before the final tone, the subject
then being required to complete the melody by singing thefinal note.
After some experience of using this test of Tonal Musical Talent
(TMT) in its individual form, Franklin constructed a group version.
Though the music for the individual form of the tests has been pub-
lished in Franklin’s thesis no recorded version is yet available.

Thereliability, in the 80s, seems very promising for a 15-minute test.
The validity compared with a teachers’ ranking was -51. These co-
efficients refer to the individual form of the test. The group testis
considered by Franklin himself as ‘far from finished both with regard
to reliability and validity’, though usable to give someinsight into the
functioning ofmusicaltalent at a higher musical and psychologicallevel.
Faulds (1959), however, found the score of 35 unselected Princeton
students averaged just over 1-5 points (out of 25) less than the mean
score of 67 musical students from Westminster Choir. This may have
been to some extent due to the sophisticated music students envisaging
other acceptable endings and could perhaps have been avoided if the
instructions had indicated that the required endings were in accordance
with the idea that a tune should end on the tonic chord. However, the
mean scores for both groups were considerably higher than for Frank-
lin’s Swedish students. The results of trying the test on younger groups
are said to be ‘quite promising’ (Franklin - private communication).
The test may thus prove to be more discriminating with subjects below
College level.

Mueller (1956) commented on a need for assessing the intellectual
processes involved in the appreciation of music and described a testing
procedure. A complete composition is presented to the listeners and
repeated three or four times. After the first presentation ofthe piece, the
listener checks his answers to a list of questions. During two or three
more hearings he continues to study the samelist or moredifficult lists.
Such questions may be as simple or as difficult as the experimenter
desires. Mueller describes an experiment in which over 100 students at
Indiana University listened to the Third Movement of Mozart’s G
minor symphony. After listening to the piece the student was given five
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minutes to write a brief description of it. He was then asked to read

through list of 43 brief questions and to check with the number one

his degree of assent on a scale as follows: strongly disagree, probably

disagree, no opinion, probably agree, strongly agree. During the second

and third playing of the Movementthe student had thelist in front of

him and recorded his observations on each question with ‘2’ and ‘3’ to

indicate second or third hearing, either during or after the hearing of

the piece. The questions included ‘piece includes three four time’ and

‘harp and piano are heard’.

Thereliability of the scale was :80; the correlation with music train-

ing was °56 and with an interest in music scale -70. Mueller’s experiment

produced interesting results and her procedure could usefully be

adapted to obtaining information on the appreciation of many different

types of composition with various sorts of listener.

George Kyme(1956) described a test of Aesthetic Judgment which

requires the evaluation of paired performances, some taken from com-

mercial recordings and others from recordings made at the Northern

California Music Festival. The judgments were concerned with intona-

tion and appropriate tone quality. For example, recordings lasting one

minute each of soloists playing the same composition at the Music

Festival were paired. In some instances one of the performances was

simply duplicated. The subject, after hearing three matched per-

formances indicated whether they were the same or different and if

different, his preference. A judgment was required between the first

and second and then between the first and third. When scored as a

simple discrimination test of the detection of difference in the two

performances, the correlation between the test and teachers’ ratings

was zero. But when scored as a test of aesthetic judgmentits relation to

the teachers’ ratings ranged from -56 to -83 with an average of -74. The

test has not yet been published, but a copy for research purposes is

available from the author.

James Hoffren (1964) of Jacksonville University has tried to produce

a test of expressive performance of music that would resemble as

closely as possible the judgment required in an actual musicalsituation.

The ingredients of expression which Hoffren included were: rubato,

smoothness, articulation, phrasing, unity, continuity, dynamic and

agogic accentuation. Eachtest item consists of two versions of the same

musical excerpt. One version of each pair is deficient in one or more of

these elements of expression. The testee is asked to select the more

appropriate version and he is not told which element of expression is

lacking. Reliability coefficients range from -53 to ‘66. Hoffren’s primary
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meansof validation depended on agreement among judges drawn from
the staff and graduate students of the University of Illinois School of
Music as to which was the better version. Thetest correlated -35 with
the corresponding subtests of the Wing battery. Musicians as opposed
to subjects with less training and experience madesignificantly superior
than average scores. Hoffren is continuing to develop his test further.

Rupert Thackray (1966) of the Bedford College of Physical Educa-
tion is experimenting with a battery of tests that cover a wide range of
rhythmic abilities. From his experience as a music teacher he found
that pupils have many different kinds ofrhythmicdifficulties. He there-
fore decided to devise several different sorts of rhythmic tests (see
Appendix I). Besides aural tests he has tried to produce corresponding
tests that could be administered visually and tactually. In order to com-
pare rhythmic perception with rhythmic performance, he has also
constructed performance tests which contained similar material to his
rhythmic perception tests (see Chapter III).

Thackray’s own experiments have already produced someinteresting
results. ‘These will be discussed in Chapter XIX. The musicalsituations
for which his tests have validity have yet to be established. If a standard-
ised version is eventually published, they may prove useful in physical
education and dancing, as well as in music.
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Attainment, Performance and Interest

ATTAINMENT

Since measures of achievement have to be closely linked to what the

students have been learning, teachers have often preferred to construct

their own tests. But some standardised measures have been devised; in

certain cases the authors have recommended that schools and colleges

should establish their own normsrather than rely on those provided.

Someofthe tests of attainment to be discussed in this chapter are so

classified only because they require some previous training in music.

Such tests as the Aliferis Music Achievement Test and the Farnum

Music Notation Test require considerable aural aptitude, as well as a

knowledge of notation. They might more properly have been included

in the previous chapter. A numberof pencil and papertests of musical

knowledgealso include tonal items makingclassification difficult.

The best standardised test so far to be published is the James Aliferis

Music Achievement Test College Entrance Level which appeared in

1954. Aliferis’s aim is to assess the student’s power of auditory visual

discrimination, i.e. his ability to visualise the musical notation of what

he hears, and to hear inwardly what he sees. The tests are divided into

three sections: melody, rhythm and harmony.In each section there are

both elements and idioms. By a melodic element, Aliferis means an

interval. By a rhythmic element, he means figure of one beat duration.

By a melodic idiom, a four-note figure pattern. The rhythmic idioms

consist of a combination of two rhythmic elements. When taking the

test, the subject has to select, for example, which of four intervals is the

one that is being played on the piano.

The standardisation of the test has been very thorough. Norms have

been collected from different types of college in four regions of the

United States. The user is intended to score the test according to what-

ever set of norms best matches his testees. It may be rather difficult for

the non-American to decide which to use, but the differences are not

very great. As we can see from the figures in Appendix I, the test

43



44 The Assessment of Musical Ability and Attainment

appears to be of good reliability, except perhaps for the rhythmic
section considered separately. The correlations with success at college
music are satisfactory, although Aliferis exaggerates when hecalls them

‘high’,
Although the battery is called an achievement test it certainly

measures much more than a knowledgeofmusic notation. Wing indeed
considers that it might well prove to be a sound diagnostic test of
general musical aptitude at College Entrance level (see Buros, 1959).
Aliferis himself suggests if it is to be used for predictive purposes, it
should be supplemented by an audition, an intelligence test and the
Seashore measures, But as it is much less taxing on auditory memory
span than, for example, Drake’s memory test or the Wing memory and
appreciation tests, it might be more useful to supplementit with either
of these rather than Seashore.

Encouraged by the success of his College Entrance tests Aliferis
published in 1962 a test on similar lines for use at the end ofthe second
college year. It includes comparison with the notation of harmonic
elements (chords) and of melodic and rhythmic idioms. Norms are
again provided for various types of colleges and regions in America.
Thereliability is quite good except again for the rhythm test considered
on its own. The validity figures which Aliferis quotes in his manual are
rather lower than those for the College Entrance level. Wing (Buros,
1966) in fact found its discriminatory power disappointing and con-
sidered that further research should be undertaken with a view to
including more easy and more difficult items.

Stephen E. Farnum tried out several tests in which notation was
compared with musical excerpts during his doctoral studies at Harvard.
He developed a pilot form of such a test with 80 items. Experiments
with 300 children aged about 13 showed that 29 items weresatisfactory.
After noting the musical problems involved in these satisfactory items,
he devised 51 new items on similar lines. After further experiments the
40 most discriminating items were selected to form the Farnum Music
Notation Test which was published in 1953. Each of the 40 melodic

phrases is four bars long. One bar of each melody as played is different
from the accompanying melody in notation. The subject has to mark
the numberofthe bar in which the change has been made. Thediffer-
ence may be in pitch, in rhythm or in both. In fact, more than 75% of

the changes are in pitch. The items cover a wide range of ability.

Separate norms are given for boys and girls, and separate norms for

pupils who have had music lessons. Farnum, however, suggests that

users might profitably compile norms based on their own scholastic
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standard. As can be seen from Appendix I, the reliability and validity

figures are highly satisfactory.

Amongseveral tests mainly concerned with testing a knowledge of

rudiments are the Kwalwasser-Ruch Test of Musical Accomplishment

(1924) and the Diagnostic Tests of Achievement in Music by M. Lila

Kotick and T. L. Torgerson (1950). The Kwalwasser-Ruch Test con-

sists of ten parts, which were based on the recommendations of the

Music Supervisors’ National Council on curriculum in American

schools. Test 3 requires detection of errors in pitch, and Test 10 the

recognition of familiar tunes from the written notation. The rest of the

items require purely factual knowledge of musical symbols and terms.

The test was designed for use in Grades 4 to 12. Each of the ten parts

has a definite time limit, the whole test requiring 40 minutes to com-

plete. The normsare based on results obtained with over 5,000 pupils.

A reliability of -97 is claimed by the authors for the total score.

Theten parts of the Kotick-Torgerson Test cover a good sample of

the various abilities that can be expected in the rudiments of music.It

is intended for Grades 4 to 12. No norms are provided, since the

authors recommendtheuseoflocal norms owingto the great differences

in the standards of instruction found in different institutions. Wing

(see Buros, 1960) points out that the instructions are fairly long, and

require a certain amount of teaching. They thus dependfor their effi-

ciency on the explanations given by the person administering thetest.

However, Wing believes that the test should prove helpful to music

teachers once they have gained experience of evaluating the results.

PERFORMANCE

The earliest attempt to assess performance in an objective manner was

the Hillbrand Sight-Singing Test (1923). The individual being tested

was required to sing six songs without accompaniment after studying

them for a few moments. The performance was then scored on the basis

of intonation, notes added or omitted, errors in time, etc. The range of

difficulty was quite small. Twoyears later, the Mosher Test of Individual

Singing appeared. Twelve items were presented to the subject, who

then had to sing them back. The score was based on the numberofbars

sung correctly.
The Watkins—Farnum Performance Scale (1954) is the most import-

ant attempt to provide an objective grading ofinstrumental performance

that has so far been published. It consists of 14 sight-reading exercises

which are graded in difficulty. The easiest is intended for pupils who



46 The Assessment of Musical Ability and Attainment

have only been studying the instrument for three months, while the
mostdifficult would be an exactingtest after several years of study. The
system of scoring takes account of pitch and rhythm accuracy, correct
tempo, the observation of expression marks, slurs and repeat signs. The
reliability claimed is around -9. The correlation between test scores and
the ranking of students by their teachers had a median value of 83.
The instruments for which thescale is available include most of the
woodwind and brass instruments, and the snare drum. It would be
useful to have similar scales for the piano and for string instruments.

Robert Seashore (1926) devised a ‘Rhythm Meter’, a gramophone
with contacts embedded in the turntable at various points. A number
of different rhythms can be provided for the subject, who musttry to
make his taps on a telegraph key coincide with the clicks he is hearing.
Nielson (1930) found significant correlations between this type of
rhythmic performanceand the rankingsofsuperior compared with poor
music students. Harold Williams (1933) adapted the device in order to
study the motor rhythmic performance of youngchildren.
Mira Stamback (1960) described a set of three rhythmic tests for

small children. In the first test the child is asked to tap with a pencil on
the table. Twenty-one taps are counted and timed with a stop watch.
The time is recorded along with a note of any changes in speed or
irregularities. In the second test the experimenter taps a pattern, his
hand being screened from the child’s view. The child then tries to
reproduce the pattern. In the third test the child is shown written
symbols of the pattern and asked ‘How do you think this should be
tapped?’ The experimenter notes whether the symbols for long and
short are understoodor if both are tapped in the same way. Normsfor
the ages 6-12 are given.
As mentioned in Chapter II Thackray has developed a battery of

tests concerned with rhythmic performance. The apparatus he used
consisted of an improvised tambour (a piece of stout rubber stretched
over the top of a tin can) attached by rubber tubing to a recording
tambourfitted with a pen, which records on a kymograph. Thetests are
administered individually and as can be seen from Appendix I con-
tain similar material to the tests of rhythmic perception.

INTEREST

As mentioned in the last chapter, part of Gaston’s test of musicality is
concerned with assessing the child’s interest in music. The answer
sheet for the Wingtest also includes a number of questions on interest
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in music and previous experience of performing or singing. Other
questionnaires have been developed, for example, by Rainbow (see
p. 193), as a meansofassessing interest in music for research purposes.
In many cases such questionnaires will provide sufficient information.
However, two or three scales have been devised specifically as objective
measures of the subject’s attitude to music and of his interest in music
compared with his interest in other vocational or leisure timeactivities.
Kate Hevner and Robert Seashore (see Mueller et al., 1934) adopted

the method developed by Thurstone for the construction of aptitude
scales. Their test is composed of 50 statements about music with which
the subject is asked to agree or disagree. Examples of the statements are
“Living would be a much moredull and drab affair were it not for the
beauties of music’ and ‘I believe the world would be just as well off if
there were no music in it’. Each item on a Thurstonescale has been pre-
judged by a large group of people andrated as indicating a completely
favourable, or a completely unfavourable attitude, or one that falls
between these values. The reliability of the Seashore Hevner scale for
college students is -90. Farnsworth (1964), having found the scale
valuable for research purposes, provided a new set of weights. Fifteen
items received significantly different weights from the original.

Strong’s Vocational Inventory Blank was developed at the Carnegie
Institute of Technology. The items deal with the respondent’s like or
dislike for a wide variety of specific everyday activities, or types of
person. It has been empirically keyed for different occupations on the
assumption that there are differences of interest among persons en-
gaged in different occupations. The relative frequency of a given
response among, for example, engineers, as opposed to men-in-general,
determines the weight given to each response, which can vary from
minus 4 to plus 4. Considerable correlation has been found between the
rating obtained with the blank and eventual choice of occupation.
Reliabilities of :8 or above have been found overa period of a few years,
and of -69 over 18 years. A scale for men and for women music teachers
has now been developed, based on testing 500 male teachers and 450
women teachers. A scale for men and for women orchestral performers
is also available.
The purpose of the Kuder Preference Record (1951) is to assess rela-

tive interest in a small number of broad areas rather than in specific
occupations. In each item, the respondent marks which one of three
activities he would most like, and which one he wouldleast like. For
example, he has to choose between the following three activities:
browse in a library, watch a rehearsal of a large orchestra or visit an
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aquarium. Extensive item analyses have been carried out with high
school and adult groups. Music is among the ten interests for which the
results are scaled. Separate sex norms have been published for high
school, college and adult groups. Thereliability is around -9 and results
have generally been foundto be stable over the period of a year. Among
younger groups, shifts in high and low interest areas are relatively
frequent, as might be expected.



IV

Conclusions

Though many problems remain, it is safe to conclude from the two
preceding chapters that useful tests of aptitude and attainment have
been developed. The most important contribution has been the evolu-
tion of prognostic tests.

While the test author can be expected to provide clear instructions
for the administration of the test, norms based on an adequate sample,
and empirical evidence of the test’s reliability and validity, the user
still has the responsibility of choosing the most suitable test available
and of interpreting the results intelligently.

CHOICE OF MUSICAL ABILITY TESTS

The most suitable test for a particular purpose will partly depend on
the age of the subjects and their probable musical level. For most pur-
poses, especially for forecasting success with an instrument, the Wing
tests appear still to be unrivalled. They cover a wide sample of useful
abilities; their reliability and validity are high for tests of an aesthetic
nature and, as will be seen in Chapters XV to XVII, they arerelatively
uninfluenced by previous training. If a shorter test is required, thefirst
three Wing tests give very satisfactory results. In fact, Wing doubts
whetherit is worth giving the appreciation tests to younger children and
suggests the useofthe three tests as a first grading. For children younger
than nine, Bentley’s tests can be recommended. The Drake Memory
test is another reputable test which is commercially available. If
sufficient time is available, the Gordon Musical Aptitude Profile could
be tried. The rhythm parts of the Gordon test, which take only 36
minutes might be used in conjunction with the first three Wingtests.
The above tests are based on musical material. Is there still a place for

the Seashore Measuresin the assessment ofmusical aptitude ? McLeish,
while agreeing that musical subjects would prefer the Wingtests, con-
sidered the Seashore battery would be more acceptable to the musically
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unsophisticated. In forming this opinion McLeish was no doubt in-
fluenced by his own experiment with University students (see p. 300).
As students of psychology they may have found Seashore’s tests of
interest from the point of view ofpsychophysical methods. As his study
wascarried out shortly after the end of the war, a fair proportion prob-
ably consisted of older, ex-servicemen. For the purpose of discovering
talent worth special training it would seem better in most cases to use
tests likely to appeal to those with some liking for music. However, one
may have to recognise that even musical children may have acquired a
distaste for classical music. This is particularly liable to happen among
boys, who too often regard music as an effeminate subject. The‘scien-
tific’ nature of the Seashore tests may make them more acceptable to
boys. A liking for music has been knownto grow in individuals who have
discovered as the result of a test that they are gifted.

Since the tests seem to measure rather specific abilities, Lundin
(1958) suggested we should ‘find the specific performances where these
abilities are most needed before we discard the Seashore tests as being
useless measures of musical talent’. If we ask what type of musical
activity is most closely related for example, to the pitch test, playing
a stringed instrument with satisfactory intonation would seem an
obviousarea for investigation. Salisbury and Smith’s results with sight-
singing seemed promising; however, they were not confirmed by
Taylor. Moreover, Seashore and Mount(1918) foundlittle relationship

between the pitch test and activities like singing a scale. Perhaps what

weshould be lookingfor is cut-off points rather than for linear relation-
ships between performance on the Seashore measures and success in

learning music.

The general level of the individual’s musical ability is perhaps the

first point to establish. Then, more specialised capacities might be

probed further, if, for example, he is thinking of learning an instrument

like the violin. The potential solo violinist will require a finer degree of

pitch discrimination than the child whose general talent for music is

not likely to take him beyondthe secondviolins of the school orchestra.

These are matters which require further research. Lundin also sug-

gested the repetition of the sort of validation study carried out by

Stanton at the Eastman School of Music. But other measures would be

included as well as the Seashore and the results would be presented so

that the specific contributions of the music tests, intelligence and case

history, etc., could be judged.
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CHOICE OF ATTAINMENT TESTS

The Aliferis Achievement Test College’ Entrance Level seems to give
good results. For children, aged 11-13, the Farnum Music Notation
Test is useful, if the published normsfit the user’s requirementsorif
he can compile his own. For assessing performance on wind instru-
ments, the Watkins-Farnum Performancescale is of value.

Standardised achievementtests are a useful meansofevaluating the
relative effectiveness of different programmes of musical training (see
Colwell, 1963). A danger inherent in any achievementtest is that the
teacher may come to assume that an average score indicates not only
what the pupil has achieved but what he should score.

INTERPRETATION OF RESULTS

Two points should be borne in mind:

1. Usually a high score is more trustworthy than a low one, forit
meansthat the child has produced somepositive evidence of musical
aptitude. On the other hand, one of the main uses of aptitudetests is
for screening out those who will not achieve success in music without
enormous effort. However, low scores should be treated with caution,
since some extraneous factor may have prevented the child from doing
himself justice on the particular occasion.

2. Though the authors of most prognostic batteries have aimed at
producing tests that are aslittle affected as possible by past experience
of music, this aim may not have been fully attained. Lars-Gunner
Holmstrom (1963) carried out an extensive study of the prognostic
value of a simplified version of the three Wing aural acuity tests and a
rhythm test of his own. He tested over 1,000 Swedish schoolchildren
when they were eight to nine, and again two years later. He finally
concluded that great problemsarise in concrete prognostic situations
from the differing effects of past experience on different tests. He con-
sidered that further research was neededinto theeffects of early music
lessons on test results. This question will be examined in detail in
Chapter XVII, It would certainly seem wise to interpreta child’s score in
the light of what is known about his past experience of music. Informa-
tion on the musical status of his home may not be very exact. But, if
an instrument has been studied,it is usually easy to find out how long
the lessons continued. Some rough idea of the quality of the tuition
may be judged from the pieces the child has learned and his general
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technique — or even from the reputation of the teacher, if he prac-

tises locally.

Evenifdiagnostic tests do not provide the full answer to the question

whetherit is worth spending time and moneyonan individual’s musical

education, so long as they added some information of value they would

be worthwhile. Though in Bienstock’s research (see p. 31) neither the

K-Dtests nor an intelligence test were very effective in the prediction

of individual success, the extent of previous training and an audition

were even worse.

OTHER USES OF MUSICAL ABILITY TESTS

Farnsworth (1961) notes the usefulness of objective music tests to

private teachers who, knowingfull well that among their pupils were a

number who would profit but little from further lessons, have made of

the tests a dramatic way ofproving to parents that money and time were

both being wasted. In this instance the tests were not used as diagnostic

tools but rather as objective proofof what wasalready painfully obvious

to all but the doting parents. Wing (1948) points out that test results can

help to prevent the teacher over-driving the pupil who is shown to be

already working to his full capacity. They can also serve as a guide in

identifying the child who is not reaching the standard indicated as pos-

sible by his test result, through a lack of diligence or some other reason.

Some of the tests primarily designed for the detection of musical

aptitude have proved useful in other spheres. The Seashore pitch test

is applicable wherever discriminationoffine differences is required,e.g.

in some branches of the armed forces. The Seashore time test was

shown in one study to offer ‘prospects of being valuable both in the

diagnosis of aphasics and the estimations of prognosis in aphasic

patients’ (Sievers, 1955). Stamback, too, found that children with read-

ing difficulties and speech impediments tended to fail on her test of

tapping back rhythms. Both a group of subnormalintelligence (mental

ages ranged from 7:6 to 8:6) and a group of dyslexic children made

scores inferior to a group ofnormalchildren of eight years old. Whereas

the subnormals had moredifficulty in Test Three (understanding the

symbols), the dyslexic children had most difficulty with reproducing

the patterns correctly.
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The Development of Musical Ability



V

The Development of Musical Ability

“Music beginsat birth. Babies have always been lulled to sleep by song
or by their own crooning. Where there are many lullabies musical
growth and interest are encouraged. In this day, when thecrib is never
far from the radio, the infant becomesas familiar with the sounds of
music as with the sounds of the mother tongue. To shape these sounds
into music is as easy as to shape the sounds of language into meaning’
(M. Emett Wilson, 1951).

Since the tests described in Chapters II and IIIare not applicable to
very young children, our knowledge oftheir responses to sounds and to
music comes from case studies of individual infants and the more scien-
tific observations and experiments with larger numbersofchildren.
Among the pioneers of child study were Wilhelm Preyer, Millicent

Shinn and Wilhelm Stern, all of whom mention musical and auditory
responses among their accounts of the first years of life of individual
children. Although these writers’ interpretations of their material may
need modification in the light ofsubsequent research, their observations
were carefully carried out and still have value. Preyer (1901) kept a
complete diary of observations madeat least three times a day, of his
own son from birth till the end of the third year. Shinn’s data were
based on close observation of her niece, supplemented by material, also
mostly biographical, from other sources. Stern and his wife recorded
details of the development of their own three children through many
years. All these children seem to have grown up in reasonably musical
homes. Neither Preyer’s son nor Shinn’s niece seemed to show any
marked talent in responding to its relatives’ efforts to elicit musical
responses. In later childhood Shinn’s niece ‘developed a fair average
musical taste, and correct perception oftime and pitch’. Unfortunately,
this is the only child mentioned by Shinn for whom any evidence of
later achievement in music is available.
Mary Shirley (1933) included some data on music in her study on the

first two years of life, which was based on material from daily record
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sheets kept by the mothers and from frequent homevisits to some

20 babies.
Of available case studies specifically concerned with music, Wing’s

account of the musical development of his two daughters is the most

accurate and detailed. As ‘opinions formed from an intensive study of

these two children were checked by as much evidence as could be col-

lected concerning other very young children’, Wing considered that

‘it may be reasonably assumed that the process of developmentis likely

to follow along similar lines for different individuals’ (1941). The elder

daughter was the more talented and has in fact become a graduate

teacher of music, while the younger, though quite a competentcello

player, has preferred to study medicine.

A disadvantage of biographical material is that the observer (however

objective he tries to be), especially if he is also the parent, may tend to

overestimate the child’s abilities, or to interpret behaviour in the light

of his own adult preconceptions. Such studies are also unrepresentative,

since parents interested and intelligent enough to keep and publish

records, tend to have superior ability.

In the case of music, at least one parent must havea sufficiently keen

ear to be able to identify the child’s responses. Apart from the possi-

bility of talent being inherited by the children, such parents are likely

to provide a musically stimulating environment. But, ‘even with these

limitations the intensive study of the single child has its advantages

over the present more popular method of impersonal observation of

masses of children’ (Allport, 1937). One such advantageis that the child

is observed in its normal home surroundings.

On the other hand, summaries of typical behaviour at various ages

form valuable supplements to biographical material. The intensive work

of Arnold Gesell and his collaborators in the United States has sub-

stantially added to our knowledge of average normal children, particu-

larly during the first five years of life. Music was included among the

cultural and creative activities which they list as being characteristic of

children at various ages (Gesell and Ig, 1946).

The reports of Gladys Moorhead and her associates at the Pillsbury

Foundation School in California are an important source of data on the

musical behaviour of young children. The School was set up to study

‘the music of young children, to discover their natural forms of musical

expression and to determine means of developing their musical capaci-

ties, particularly in the field of spontaneous creation’ (Moorhead and

Pond, 1941). Most of the children, whose ages ranged from one and a

halfto eight years, remained in the School for one to two years. Between
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20 and 27 were on theregister at any one time. The School was equipped
with instruments chosen for simplicity, variety, intrinsic worth and
adaptability to the purposes of the children. These included a number
of Oriental instruments. In this carefully designed environment the
children wereleft free to sing and play as they pleased with a minimum
of guidance. As far as possible all the music produced by the children
was noted, or recorded mechanically, andall activities which seemed to
be musical were described. A very broad definition of music was
adopted. The uses of the voice in speech were considered to be very
similar to its use in song. All sounds producedbystriking on hollow
blocks or on the floor were regarded as sufficiently similar to the
rhythmic patterns produced on percussion instruments to be counted
as embryonically of musical value. The published reports do not say
how the pupils were selected. Such a school would be likely to appeal
to parents who were musical, or at least interested in music themselves.
Three children whose individual progress is described in detail are
stated to have come from good homes where they had the opportunity
of hearing music; but nonelived in an environment where music was
a central interest. If these homes were typical, the children were likely
to be rather above average in musical ability. It is not usually made
clear in the reports at what ages the various activities occurred in the
children.

THE WORK OF PIAGET

Current thinking in child development has been largely influenced by
the ideas ofJean Piaget, the Swiss psychologist. Observations of his own
children led Piaget to carry out many experiments particularly con-
cerned with throwing light on the successive periods of development
through which every child passes. Though he has beencriticised for a
lack of scientific rigour in his methods, manyofhis findings have been
confirmed by other people repeating his experiments on children in
other parts of the world.
The boundaries between the stages which Piaget postulates are not

to be regarded as sharp dividing lines but as times when intellectual
abilities are undergoing considerable change. The ages given are in-
tended to be only approximate; what is more important is the sequence
of stages.
The first period of life from birth to about two years of age is called

by Piaget “sensori-motor’. The first few weeks of this period are occu-
pied by the modification and developmentofco-ordinations between the
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reflexes present at birth. More sustained behaviour directed to a goal

follows later. Piaget emphasises not only the experiences of the child

but also the child’s ability to utilise these experiences in learning to

adjust to and to deal with his environment.

The second ‘pre-operational representation’ stage includes two

phases: the pre-conceptional phase from two to four and the intuitive

phase from four to seven or eight. During this stage the child learns to

form concepts of a reality more remote in time and space than imme-

diate perceptions. At the pre-operational stage, judgmentsare intuitive,

ego-centred, inconsistent and made in terms ofsingle relationships.

Perceptual dominance causes the child to focus on only one aspect of

a situation to the exclusion of other aspects; hence he can deal with

only one problem at a time and is unable to co-ordinate relationships.

At the Pillsbury Foundation, for instance, Moorhead and Pondobserved

that ‘to combine concepts of timbre and rhythm seems to be somewhat

too complex for the small child’. When the child was excited about a

rhythm he would pick up, say, the nearest drum whereas he would

normally choose an instrumentfor its timbre with somecare.

Operational thought emerges at about seven or eight when the basic

stock of concepts becomes organised into coherent systems. An opera-

tion differs from simple action in that it is internalised and reversible.

‘Internalised’ means that the child can carry outtrial and error in his

mind without overt action. ‘Reversible’ means that the child can con-

ceive a corresponding reverse procedurein regard to anysetofactivities,

e.g. subtraction is seen to be the reverse of addition. But concrete

thought remains attached to empirical reality. The child begins by act-

ing, during the course of which he seeks to co-ordinate the sequence of

results that he has obtained. Nottill the stage of ‘formal operations’ is

reached at II or 12, will he be able to reason deductively from first

principles and test them empirically.

Central to Piaget’s theory of concept developmentandessential for

the appearance of the operational system of thoughtis the principle of

conservation — the invariance of a given empirical factor throughout

observed changes of state. Only when a given element remains per-

manent and independentof changes in its form can the mind useit in

building a conceptual framework of the physical world. When the child

can see for example that the total amountof a liquid remains the same

even when pouredinto glass of different shape, he ‘conserves’. Piaget

traced the developmentof conservation from a stage of non-conserva-

tion, where the child focuses on only one biasing aspect of the stimulus

field, through an intermediate stage where the child oscillates back and
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forth between the major biasing aspect and a competing one, to exact
conservation of the property concerned despite perceptual changes.

Piaget used visual or tactual-kinaesthetic tasks. But if conservation is
a necessary condition for all rational activity, musical thought should
be no exception. Marilyn Pflederer’s research described on pp. 77-80,
was therefore aimed at finding out how the principle of conservation
might apply in the development of musical thought.

OTHER RESEARCH

Comparable to Piaget’s belief in the dependenceoflater learning on the
successful acquisition of earlier abilities is the interest that has been
growing among child psychologists in the possibility of findingcritical
learning periods among human beings. From studies of animals there .
seem to be critical stages at which the organismsare ready for certain
experiences. Ifsuitable stimulation is not forthcoming from the environ-
ment, progress will be greatly impeded. Thus there is a brief and
critical six-week period, at about the 11th monthoflife, during which
the chaffinch develops its song pattern. If a growing chaffinch is reared
out of hearing of all chaffinch song, the development of its song is
greatly restricted. Oncethe critical learning period is over, the song is
fixed for life, no matter how muchthebirdis exposed to the singing of
other chaffinches afterwards (Thorpe, 1956).
Another method oftrying to assess the importance of environmental

stimulation at a very early age is by sensory deprivation experiments.
For example, chimpanzees have been kept in complete darkness or
without patterned visual stimulation for varying periods from birth, and
their responses noted when they were brought out into the light
(Riesen, 1950). The results suggest that there is in fact a critical age
when the young animalis physiologically ready to respond to a class of
stimuli either after one or two trials or a very short period of learning.
If he is deprived of appropriate stimulation at this period, his develop-
ment will proceed abnormally and learning to respondat a later stage
will be difficult, or even impossible.

Such experiments cannot, of course, be carried out with human in-
fants. But some evidence confirming the difficulty of making up for a
lack of normal perceptual experiences early in life comes from reports
from patients who have been born blind andlater recovered their sight
by operation. Von Sendon (1960) collected the available details of 66
such cases. Though criticisms have been directed at various aspects of
this evidence, it does seem to be true that even the mostintelligent and
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highly motivated of the patients needed a month to approximate to
normal perception, even when their learning was confined to a small
numberofobjects. As soon as they could seeat all, they could perceive

a single coherent object such as a square as distinct from a background

and, perhaps, see a difference between two such figures shown together,

but the differences were not easily remembered. Colours were learned

comparatively quickly. No comparable reports exist about recovery from

deafness; doubtless, similar difficulties would be encountered.

As far as musical development is concerned, there has beenlittle

attempt to formulate any critical periods. However, Desmond Sergeant

(see p. 72), believes that exposure to music, particularly learning an

instrumentin the early years ofchildhood, is importantfor the develop-

ment of absolute pitch.



VI

The Earliest Years

As early as one week after birth, the infant may stop feeding at the

sound of a gong (Forbes and Forbes, 1927). In fact, even one month

before birth babies have been known to move when a loud noise was

sounded close to the mother. One womanis even said to have had to

give up attending concerts because of the vigorous reactions of her

unborn child to the music.
It used to be thought that newly born infants would respond to

variations in the loudness and in the duration of sounds, but not to

pitch differences. However, a recent study by Bridger (1961) suggests
that the new-born infant can respond to tones differing in pitch. His
subjects were 50 babies from one to five days. The tone of a given
frequency was soundedtill the babies ceased to show any motorresponse
at all. Then a tone of equal loudness but of different frequency was
sounded and produced in many babies an increase in movement and
heart rate. One baby could discriminate between tones of 200 and
250 cps.

Peter Wolff (1963) of Boston, Mass., carried out a careful study in
which he observed eight babies for four hours a day five days a week
and for ten hours one day a week. He used a number of auditory
stimuli in orderto try to elicit smiling responses. Duringthefirst week
of the infant’s life he found that high-pitched voices were no more
effective than the sound of a bell or a whistle at producing a smile.
During the second week the high-pitched voice (which could be the
mother’s or that of a stranger or Wolff’s own falsetto voice) began to
produce more smiling responses than it did in the first week and more
than other auditory stimuli. By the third week the infant would respond
with a clear-cut, broad smile to a humanvoice if high pitched, more
frequently than to a bell, whistle or rattle. Moreover, the infant would
tend to go on responding for a longer period to high-pitched voices.
Mary Haller (1932) studied 19 children, aged three to five weeks.

Using an audiometer, she attemptedto classify their responses to several
different pitches and intensities into those indicative of comfort and
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those interpreted as showing displeasure. Higher pitched and louder

tones tended to evoke more restlessness than the softer, lower ones. One

child whose parents were thought to be musical, showed great sensitivity

to sounds of all kinds. Another who was quite unresponsive to the

loudest tones of the audiometer displayed great interest in the footsteps

ofthe nurse when hungry. But, even when the babies were awake, com-

fortable and newly fed, positive responses were given to only 47% of

the stimuli.

Wolff also observed that while at birth the baby makes a variety of

sounds, such as crying, grunting and squeaking, by four weeks gurgling

and cooing sounds deepin the back ofthe throat are acquired. The early

vocalisations of the child are spontaneous and donotreflect the speech

around him. Thus the deaf child babbles for a period as if normal.

Such babbling is important in establishing circuits in the infant’s brain

and nervous system, so that he learns certain movements of his vocal

organs will produce certain sounds. In the case of speech, development

to the next stage depends on the baby hearing speech sounds. The

development from babblingall possible sounds to speaking one’s native

language is probably parallelled in music by the development from

the earliest vocalisations to singing the notes of a specific musical

scale.

Shinn’s and Shirley’s data on responses to music and other auditory

stimuli are summarised below:

TABLE V1.1 Children’s earliest responses to music and sounds

  

Shinn (incl. Preyer) Shirley (p. 98)

range in median rangein median

n. weeks in weeks n. weeks’ in weeks

Listens to voice 21 3-8 4:0

Quietened by voice I§ 2-II 5:0

Startled by sound I9 3-10 5:0

Pleasure at music Io 7-7 6:3

Listens to music 20 3-19 9:0

Coos or stops crying

at music 18 12-32 15:0

Sounds purposefully

made by hand Io. II-23 15°5

Vocal sounds

purposefully made 12 9-26 16:0

Looks in direction

of sound I5 II-21 16-0
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The considerable individual differences apparent in the above table

might be largely due to the different standards applied by the various

observers (in most cases the mother). The accounts of individual

children show that the establishment of such an activity as looking in

the direction of a sound involves a period of maturation and learning.

Shinn observed it incipient in her nephew in the 13th week, but not

unmistakable till the 19th. Though Preyer’s son moved his head in the

direction ofthe sound whenhis father knocked on a mirror behind him,

no notice was taken of more distant soundstill the 16th week.

Thetable also shows that to the passive listening or diffuse responses

of the nine-week-old baby more specialised and purposeful behaviour

is gradually added. The earliest interest in sounds and music and

attempts to create sound by manipulating objects with the hand or by

vocalisations, are not, however, necessarily responses of a purely audi-

tory nature. Unless Shinn’s niece could see the noise-making process,

sounds did not greatly interest her. When ringing a bell or rapping

things together, she did not seem to care so much for the sounditself

as for the relation of process and result. This suggests an interest

embryonically scientific rather than musical. A similar comment might

apply to Preyer’s son who, at 104 months, discovered by accident that

the sound made bystriking a plate with a spoon was dulled when he

touched the plate with his other hand, and then proceeded to experi-

ment with a spoon in the other hand.
As part of a research project at the State University of Florida,

designed to compare the development of twins with singletons of the
same age and sex, Gene Simons(1964) studied the responses to music

of 12 pairs of twins and 12 pairs of singletons aged between 9 months

and 2:7. The experiments were carried out in the infants’ own homes.

Responses to music weresignificantly less among the twins than any of
the singletons. With piano recordings, responses of both were greatest
to rhythmic music, less to melodic music, still less to harmonic music
andleast to dissonant music. Stimulating orchestral music elicited more

responses than soothing orchestral music.

SPONTANEOUS MUSICAL ACTIVITIES

Shinn is probably right to think that a very young child’s interest in
sound-makingactivities is due to interest in producing effects by self-
activity rather than in filling his ear with sound. Children’s pleasure in
making a noise may be largely due to the sense of commandoftheir
environment that they gain thereby. Yet, in addition, there appears to
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be some genuine interest in sound for many children. Moorhead and

Pond claim that the small child ‘produces sound from anything and

everything around him. And while he doesthis he listens — it is not an

aimless occupation. Some sounds please him more than others; some

he will discontinue quickly, others he will repeat many times....

Music is, for young children, primarily the discovery of sound.’ In the

Pillsbury Foundation School it was, of course, much easier for the in-

terest in sounds to acquire musical significance than in an ordinary

homeor nursery school.

The deepest interest of the Pillsbury children was in tone-colour.

When the young child ‘begins to use instruments for specific (e.g.

dramatic) purposes he chooses the instrument whose timbre he considers

most suitable’. The 29 children, aged between 6-5 and 7:5 years, whom

Belaiew-Exemplarsky studied, still found their greatest joy in music in

timbre or beautiful tone colour. Gesell and Ig (1943) also noted that

the 18-month-old child is ‘very much aware of sounds such as bells,

whistles, clocks’, while the four-year-old ‘likes to experiment with

instruments, especially combinations of notes’ on the piano.

Moorhead and Pond (1942) distinguish two types of music produced

by young children, chant and song.

Chant appears to evolve from speech. In fact, the first type of chant

is merely heightened speech; its rhythm is that of speech, butit differs

from speech in that the most importantsyllable is strongly accented

melodically. The second type of chant has a definite rhythmic pattern

to which the words may be forced to conform.

The distinguishing characteristics of the second type are that it seems

indifferent to melody;it is rigidly rhythmic and closely associated with

physical movement; it is repeated through rises in intensity and pitch

till a climax is reached, then stops. A chant may bestarted by an in-

dividual but is most often sung in groups. It occurs when the child is

free and happy andit is immediate in emotional origin. The most fre-

quently occurring occasion for chant (44 times out of 135) was motor

activity of some sort. Four procedures in melodic construction which

are ‘absolutely fundamentalto the child’s musical concepts’, as revealed

by his chants, are quoted:

1. A falling minor third (probably slightly larger than a minor third

of the tempered scale) after an accent;

2. An ascending, unaccented fourth preparatory to the accented

upper note of the third a tone below it;

3. A leaning note resolved downwards; and (less frequent)
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4. An ascent of a tone to an accent followed by a descending perfect

fourth.

The following is an example of a chantin its ‘final’ form:

 

Arnold Bentley (1963) noted a rather similar chant, as sung by his

own children. Gesell and Ilg mention the spontaneous singing of the

minor third to such phrases as ‘coal man, coal truck’ as characteristic

of the two-and-a-half-year-old child, while at four the child ‘creates

song during play — often teases others on a variation ofthe minorthird’.

At 18 months Shinn’s niece began to amuse herself with a sort of tune-

less chanting of syllables, which becamea regular expression of happi-

ness while she played. From a monotone during the second year, this

later grew more varied and rhythmic till it had quite a pleasing and

musical effect, contrasting significantly with her reluctant and ridicu-

lous efforts at civilised songs. She apparently outgrew her own ‘com-

positions’ as she became moreproficient at learning the songs which

were sung to her. (Much of this spontaneous music-making was prob-

ably more in the nature of ‘Song’ than of ‘Chant’.)

Moorhead and Pond considered that chant is ‘the most primitive

musical art form, for such it is sui generis, to be found among children

and, indeed, among men in general. It is part of the living experience

of primitive peoples everywhere, . . . aS a primitive, pagan, unsophisti-

cated musical expression arising from those things which the child feels

instinctively to demand such expression.’ They collected 150 chants over

four years, but they do not say whether certain children were usually

the initiators, and the rest merely imitators. It would seem advisable

to treat attempts to draw parallels between the child’s musical utter-

ances and the music of exotic races with caution pending further

investigation.
Besides chants, children will produce songs of their own invention.

In contrast to chants, ‘song is essentially produced by the child for

himself’. These experiments in melody are changed and developed as

the child wishes. The rhythm is free and flexible and if accompanied
on a drum the song maybe at a different tempo. The melodies are not

necessarily diatonic and most seem notto relate to any observable tonal

centre or not to a tonal centre found in Western music. They tend to

progress by small steps, but large intervals are sometimes used to
PM A—C
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considerable dramatic purpose (Moorhead and Pond, 1942). In chil-

dren with musical talent, the singing of self-invented melodies that

exhibit the first beginnings of musical form can occur as early as the

fourth year (Revesz, 1953). In these melodies, one finds uncertainty in

general pitch, intervals, keys and motives, but some children reveal a

sense of tonality. Stern’s daughter at 3:8 would sing continuously for

a long time. Her song was by no meanstuneful, but sometimes there

appeared a fragment of real melody, such as the beginning of ‘Ring

a Ring o’ Roses’.

_ W. Platt (1933) wrote down some interesting examples of musical

phrases that he had heard during 30 years of observing babies and

toddlers. He had found some infants of only three months who could

repeat at correct pitch the last note of a piece of music. At three months

too, the infant might add a second note, usually a fourth lower, making

a cadence from d! to s. One musical baby of seven months repeatedly

expressed joy by crooning an octave. The upper note was uttered first

with an indrawn breath and the lower note, quite in tune, with the out-

going breath. Platt noted a ‘tune’ on CGC! from a baby as young as

four months, in imitation of a bark of a dog. He also quotes a little tune,

lasting 22 bars, made up by girl of 1:5, with the rumble of the car

in which she wasriding acting as a bass note.

The resemblance of songs produced by young children to existing

music may be partly a function ofthe kind of musicthe child has heard,

as well as his musical capacity. Thus, no attempt was made by Doreen

Bland (1936) to make her son memorise rhymes or songs. When at

four he started to sing his own songs, the words were about trees, sky

and floods. The tunes bore no resemblance to recognisable airs, but

preserved an obvious rhythm which was the only clue to any possible

punctuation. He would sing intermittently when alone, or when walk-

ing with, but detached from, his parents. However, compositions of

very young children are usually largely imitative, rather than creative.

For example, at Pillsbury, Jay, a boy of 4:7 is reported to have

‘devoted himselfto a prolonged period of exact repetition’, ofa Mexican

recording he had heard several times. ‘He then attempted a more com-

plicated pattern from the same recording, but was not ableto establish

it and returned to the first pattern for another long period’ of exact

repetition (see Moorhead, Sandvik and Wight, 1951, p. 21).

Moorhead and Pondbelieved that enforced conformity to the con-

ventions of Western music before the child has sufficient background to

see them in proper perspective is likely to hinder the growth ofvital

musical conceptual patterns.
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They claim that eventually ‘our children will tend to feel our system,

whichis continually being transformed and expanded,is closest to them

... but their experience, knowledge and perceptive potentialities will

be greater than if their experiences had been confined to that system’

(Moorhead and Pond,1942,p. 19). It is difficult to assess the educational

value ofthe Pillsbury type ofexperience (as opposedto its psychological

interest) in the absence of evidence showing whether children brought

up in such a school do in fact end up with a wider appreciation of music

than those who have been encouraged to listen to and sing a wide

variety of ‘conventional’ melodies. Possibly what really matters is that

the child should grow upin an environment where music is valued, and
that he should hear music that is good ofits kind.

DEVELOPMENT OF MELODIC SKILLS

The following table shows the ages quoted for the appearance of
various melodic skills, by Wing, by Shinn and by Stern:

TABLE V1.2 Appearance of various melodic skills in young children

Recognising atune — 0:9 Wing Ist child

1:0 Wing 2nd child

1:8 Tilley 2nd child

1:9 Tilley Ist child

2:4 Shinn niece

Reproducing a note 0:9 Friedemann
correctly (singing correctly (cited by

every note from piano) Preyer)

I:I Wing Ist child
(last note of song)

1:8 Wing 2nd child

2:4 Tilley

Not till 4th year Shinn niece

Repeating interval 0:8 Safford

(notes of cuckoo

clock)

I:2 Wing rst child

Some memoryfor I:4to 1:6 Wing both
general melodic children
shape
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Singing a tune 1:3 Helliwell

correctly (several songs)

1:4 Wing Ist child

‘Before they could Friedemann 3 siblings

talk’

I:II Stern son

(one song, correct

rhythm,fairly in

tune)

2:0 Wing 2nd child

(nearly) 3:0 Preyer, Daniels

Not before 4th year Shinn niece

5:6 Stern son

(a few songs quite

correctly)

It must be rather difficult to judge how far a very young child really

recognises a tune. Wing states that his daughter appeared to recognise

such tunesas ‘Pat-a-Cake’ by making the appropriate physical signs of

clapping. That the response was to the melody rather than to the sound

of the words was confirmed by the child being able to sing later on,

before she could talk, a complete nursery rhyme with distorted words.

By singing a song completely Wing meant with the steps and leaps in

the right places though, for example, a fifth might be sung instead of

a sixth. As evidence of the early development of some differentiation

between tunes and some memory for their general shape, Wing observed

that some children who did not sing (probably because their parents

did not sing to them) quickly learned to indicate which of certain known

gramophonerecords they wished to hear from the colour of the label.

— It is interesting that it was the general melodic shape rather than the

longest or most prominent notes that was learned first. This suggests

that learning proceeds from an initial apprehension of a tune as a whole,

with more definite perception of the parts taking place later. If know-

ledge of the tune was being built up byfirst learning its elements, one

might have expected the most prominent notes to have been learned

first (see further Chapter VII below).

The elder of the Wing children showed continual progress with age.

Between two and three she could sing through the tunes ofthe Children’s

Overture with all its changes of key entirely without being prompted.

She evidently had a considerable memory for melody, as she would

indicate a record she wantedto hear by singing its theme and could sing

the second phrase of a tune,if the first were sung to her. At 3:7 she
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sang through an Easter hymn which she had learned seven monthspre-

viously and which she had not heard or sung, to the knowledge of her

parents, since then.

Valentine (1956) contrasted infants under three who could sing accur-

ately a considerable numberofsimple tunes with his own five children’s

inability to sing reliably a tune at seven or eight. Only one wasable to

do so even whenadolescent; yet all his children heard a good deal of

music at home, in church and in school.

Simons (1964) experimented to see how well his subjects could

imitate short rhythmic patterns, melodic intervals, brief phrases and a

song ‘Teddy Bear’ sung to ‘da-da’. Each was given four times in suc-

cession and scored o (no response) to 4 (response identical or prac-

tically identical with the original). The twins aged nine months scored

nil for the song, 2:00 for rhythm, 1-00 for pitch and 1-00 for the phrase.

Thesingletons ofthe same age scored I-oo for the song, 6-00 for rhythm,
10°3 for pitch and 5-85 for the phrase. Very considerable differences

were found among the individual pairs, some of the younger ones

makingrelatively high scores.

Gesell and Ilg (1943) record the following developmental stages:

2 years Sings phrases of song, generally not on pitch.
24 years All of parts of several songs sung spontaneously at home or

school.
3 years Whole songs reproduced though generally not on pitch; can

recognise several melodies; is beginning to match simple tunes.
4 years A few can sing entire songs correctly.

Further evidence ofthe kind ofmelodic tasks which children between

two and five can undertake comes from several studies of pre-school
children, mostly concerned with how far such skills can be improved by
training (see also p. 159 below).

Updegraff, Heileger and Learned (1938) obtained the following
average scores from pre-school children, whose mean IQ was around
121, but who had hadlittle training in singing. Four trials were allowed
for each item ofthetests.

Manyof the five-year-old children were able to make perfect scores
at singing one note and an interval. Out of 1,282 intervals sung by four-
year-olds only 0-5 were in the wrong direction. The children’s skill was
not, however, too firmly established, as may be judged from the fact
that they appeared unable to sing a note played on an instrument,
though they wereperfectly capable of reproducing it after it had been
sung to them. Moreover, especially with the three-year-old group,
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Aver. score Aver. score Aver. score

 

Max. at 3 at 4 at §
score n. = 16 n. = 14 n. = 36

Singing one note after
it had been sung 9 64 5 8

Singing an interval after
it had been sung 12 73 62 10

Singing a phraseafter

it had been sung 14 10
Singing a phraseafter

it had been sung 29 13}

performance was inconsistent. On one day their scores might be high,
while on the following day they seemed unable to sing so well.

Twenty-three pre-school children, median age 4:5 and with a mean
IQ of 123, were trained by Drexler (1938) for 15 periods of a quarter
of an hour to sing two songs previously unknown to them.6 out of the
23 were then able to record an absolutely accurate version of the songs.
The following table showsthe percentages of boys andofgirls who were
able to learn to sing a scale at pre-school ages, as reported by Monroe
(1903) from the investigations of his students, who may have applied
slightly different standards of judgment:

Age n. Boys Girls

 

2 to 3 38 29% 49%
3 to 4 64 31% 54%
4 to § 46 34% 59%
5 to 6 12 40% 71%

Some data were also collected on the children’s memory for the scale
and for songs learned, after two weeks:

  

Boys Girls
Ages Scale Songs Scale Songs

2 to 3 19% 43% 23% 59%
3 to 4 27% 50% 33% 61%
4 to § 29% 47% 45% 62%
5 to 6 40% 50% 57% 71%

The songs may have been recalled better due to interest in the words, or
because a tune is more musically interesting than a scale.
As we noted on page 68 very young children can often sing the

general shape of a tune, even though the individual intervals are not
exact. Teplov (1966, p. 199) quotes several Russian and German re-
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searches which confirm that there are two stages in the developmentof
an ear for melody. At the first stage the child can recognise and repro-

duce only the melodic contour. According to Teplov perception of

pitch has not yet been differentiated from perception of timbre. At the
second stage the child can recognise and reproducenot only the direc-
tion ofthe movementofthe notes, but also the correct intervals between

the notes.
The first stage is attained by all children. If the second stage is

reached easily, it is a sign that the child has a good ear for melody.

Teplov emphasises that judgmentof intervals grows out of a sense of
tonality. Sense of tonality depends on perceiving that certain notes are

‘stable’, and give a feeling of completion when a tune ends on one of

them.
In one investigation most children between the ages of 8 and 11 with-

out any particular musical training were able to complete a tune on a
stable note (third or fifth degree of the scale) if not on the tonic. Given
some instruction in solfa, children of eight can perceive the difference
between ‘completed’ and ‘unfinished’ melody, though they maynotall

be able to sing the key note to complete a tune. Franklin (1956), also,

believed that an ear for tonality first begins to be established between

six and nine years. Until an ear for melody and tonality is well estab-

lished there can be no real appreciation of harmony.

DEVELOPMENT OF ABSOLUTE PITCH

According to Teplov (1966, p. 166) in a great majority of cases absolute
pitch is shown very early, usually very shortly after the child has learnt

the names ofthe notes. Thus absolute pitch has been noted in children

of five or even four or three years old.
Amongthe cases Teplov quoted was that of a boy who had received

his first piano lesson at the age of five from his father. When he had

gone to bed, he would listen to his father playing the piano. One day
when he was six, to his father’s astonishment, he named certain notes

whichhis father had played wrong. Another boy was able to name 92%
of the sounds played to him on the piano when he wasonly seven years

old.

Gebhart (cited Teplov, p. 169) made a special study of a very gifted

boy. At the age of 1:9 this child could distinguish the sound of the
piano from thatofthe violin. At 3:2 his mother played a C on the piano
and told the child the nameof that note. The next day he recognised it
from amonga series of other notes. By the age of three and a half he
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already knew the namesofall the notes in one octave and could recog-
nise them even after not having heard the piano played for several weeks.
Whentested by Gebhart at the age of five and a half he made only one
mistake and that was due to the piano note having been badly tuned.
During the tests the child recognised most of the notes without hesi-

tation and rarely needed to sing them. He could also reproduce with
great ease on the piano notes played on stringed instruments. When he

was tested again at six, he namedthirty-seven notes from a wide range
of registers in 30 seconds. He could also recognise the pitch of other

sounds he heard, like the buzzing of a bee or the note given out by
his balloon.

Although the possession of absolute pitch is not a necessary com-
ponent of a high degree of musical talent, it occurs much more fre-
quently among professional musicians. Bachem (1940) pointed out
that this seemed specially true of musicians with early music training.

He goes on to say that attention to musical tones in youth seems to
play a predominantrole in the developmentof absolute pitch. Desmond
Sergeant (1967) has recently carried out two surveys on the development
of absolute pitch among musicians and music students. In his first

survey he compared four groupsofvarying levels of musical talent and
attainment. Group I consisted of 36 members of the professorial staff
ofthe Royal College ofMusic, Group 2 of30 experienced teachers from
the Junior Department of the RCM. Group 3 was made upof 145 stu-
dents in training at the RCM and Group4 of §0 students training to be
teachers who were studying musicas part oftheir course but who would
not have been able to reach the standard required for entry to the
RCM.69-4% ofGroup 1, 60% of Group 2 and 33% of Group 3 claimed
to have absolute pitch. None of the Training College students claimed
to possess absolute pitch. Sergeant believes that the age at which music

lessons are begun is a critical factor in whether or not the child will

develop absolute pitch. As evidence he quotes the following figures:

TABLE V1.3 Age of commencement of music lessons

Group Absolute Non-absolute

no. pitch subjects pitch subjects

Mean Mode Mean Mode

I 5°4 yrs 4 yrs 8-7 yrs 9-IO yrs
2 5°9 yrs 6 yrs 7°3 yrs 7 yrs
3 6:4 yrs 6:4 yrs 8-8 yrs 8 yrs

4 nil nil 9°9 yrs II yrs

total: 59 yrs 5 yrs 8-7 yrs 7-8 yrs
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These figures were supported by a second survey in which information
was collected by questionnaires from over 1,500 members of the
Incorporated Society ofMusicians. The sample represented nearly 35°,
ofthe total membership and closely resembled the total membership in
percentage of male and female subjects, musical occupation and the
instruments they played.
Among members who had absolute pitch the commonest age for

beginning musical training was 6 and the average age 6-1, the most
usual age for beginning training among those who did not possess
absolute pitch was 7, the average being 7-9. As can be seen from Fig. 1,

100

o
s
o

a
6

8
Oo O
o

Q
o

b
h

o
O

oO
o

w
R
>

Pe
rc
en
ta
ge

of
su
bj
ec
ts

wi
th

ab
so
lu
te

pi
tc
h

tn Oo
—
o
O 

Years 2-4 3-5 4-6 5-7 6-8 7-9 8-10 9-1110-I2 11-1312-14 14+
Fic. 1. Relation of age of commencementof training to absolute pitch.

the earlier training was commenced the higher the proportion of sub-

jects with absolute pitch.
Sergeant checked the validity of his questionnaire data by actually

testing a representative group of subjects. He devised a pitch naming

test which consisted of a series of 50 notes. The subjects were not
required to state in which octave the notes lay, only to give theletter
name of each. Groupsof five notes were played on each of 10 different

instruments, each note being played twice. Results with the test given to

96 students at the Royal College of Music showed that:

‘(a) The highest scores were always obtained on notes from instru-
ments with which the subject was familiar.

(6) The highest score in all cases except one was obtained on the

instrument which had chronologically been the first to be learned.
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(c) There were many cases where the subject had changed from

the instrument on which he commenced his musical training to some

other instrument. In all these cases a higher score was obtained on

notes from the instrument learned first than on the one which was

now of greater importance in the musical life of the subject. In some

of these, complete accuracy was shown on the instrument of child-

hood, and not a single correct judgement on the one later adopted.’

THE DEVELOPMENT OF RHYTHMIC SKILLS

There appears to be somedifference of opinion as to whether rhythmic

skills develop before or after melodic skills, or independently.

Revesz (1953) believed that in the period between the second and

fourth years ‘music and movement go together and cannot be divorced

one from the other. In this period, for biologicalreasons, rhythm seems

more important than melody.’ Arnold Bentley (1966) also considers that
as far as the child’s ability to join in with a group is concerned singing

in unison seems to occur less spontaneously and at a later stage, than
coalescence upon a rhythm.Stern thought that rhythm makesa special

impression on young children because, unlike melody,it can be grasped

and copied byall sensory and motororgans.

On the other hand, Wing, while agreeing that the youngchild delights
in physical activity, doubts its value from a purely musical point of
view. In his opinion the first aspect of music to develop in the case of
many children is melodic shape. When his daughter could reproduce a
tune perfectly as regards melody,shestill tended to shorten the longer
notes considerably through a lack of patience and rhythmicsensitivity.

At the age of three and a half or four, many songs still had notes
shortened or lengthened without regard to the regularity of the beat.

o|J3d5|JTI5|3 4 |. would be sung, for example, instead

of J [d. dlddedd J |J, From his observations of children en-

gaged in music and movement in schools and in spontaneous play,

Wing concludedthat they frequently sing in tune for example ‘Ring a

Ring 0’ Roses’, but do not normally skip or walk in time with the music.

It is in fact extremely difficult to judge whether children walking or
marching to music are in fact keeping in time. Heinlein (1929) found
that three experienced musicians playing from memory and watching

children move‘in time’ with the music tendedto fit their timing to the

movements of the children rather than vice versa. Heinlein then asked
eight children aged three to five to walk ‘in time to the music’ on a
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runway which hadelectric contacts designed to record their steps. The
beat of the music was recorded at the same time. Only oneofthe eight
subjects showed any degree of co-ordination between the walking move-
ments and the musical beat. This boy was the child who had appeared

during the preliminary training period to be the least able to perform

the task. Another boy who had seemed extremely responsive was much

stimulated to motor activity by the music, but not once did his walking

synchronise with the beat. ©

These results were confirmed by Jersild and Bienstock (1935) who

used photographic methods of recording how exactly children under

six could keep time in walking, or with hand movements. The

following were the average scores out of a possible 200: attwo,

AI‘8; at three, 56-3; at four, 82:3, and at five 97-5. Seventeen adults

earned an average score of 174, some making perfect scores. Jersild

and Bienstock found that their subjective ratings of the children’s

accuracy in keeping time were quite untrustworthy when compared

with objective records.

Certainly some caution is needed when looking at the reports of ages

at which various children are reported to have been able to keep time by

movements. At one year Chapman’s child (Shinn, 1907) could keep

time and by 1:8 ‘could keep the polka step for six measures at a time’.

Oneyear is the age which Wells (Shinn, 1907), herself a musician, gave

for her child being able to keep time (Shinn, p. 191). Towards the end

of his second year Preyer’s son could ‘beat time with tolerable correct-

ness’ while trying to sing over a song. 1:10 and 2:8 are other times

quoted. Shinn’s niece could not be taught at any time during the first

three years to keep time to music. According to Gesell and Ilg (1943),

three-year-olds may be expected to ‘gallop, jump, walk and run in

fairly good time to music’.

I’ina (1961) in Russia asked 130 children, aged 3 to 11, to move to

music played in whatever way the music suggested. The older children

were better able to correct themselves and change with the music. The

youngerones tended to respond to changesin intensity with changes of

tempo.
A muchsimpler task both from the child’s point of view and that of

the observer is producing a regular monotonousbeat of his own. The

first musical attempts of a child are characterised by a ‘regular, un-

accented beating’, probably physical in origin, according to Moorhead

and Pond (1942). Thus, Carl, aged 3:8, who attended the Pillsbury

School for four months, ‘reverted to the usual regular beat, perfectly

even, fast and insistent’. Roy, aged 4:2, ‘used a regularly spaced series
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of beats, with occasional pauses, moving arm and hand with pendulum-

like regularity’. A little later the child will begin to introduce ‘accentu-

ation within the regular series of beats which he has set up, such

accentuation being most often irregular. His rhythms, therefore, are

not repetitive nor necessarily symmetrical, but their structure almost

inevitably is related to the fundamental pulsation.’

95% ofall spontaneous rhythmic groupings played by Simons’ sub-

jects consisted of notes of equal value. Among the other patterns that

were produced, Simons quotes the following: J Jy% y% (bya

girl singleton of 10 months) and Ji Ji ddd (bya girl

twin of one year old).

Capacity to produce a regular beat or a rhythmic pattern onone’s own

is not, of course, inconsistent with finding difficulty in synchronising

with the beat of others. Moorhead and Pond remark that ‘the child

has great ability to maintain his own rhythmic concepts against all

competition and interference. When he plays simultaneously with other

children each child is likely to go his own way. But in a long established,

well-integrated group, the children’s music is likely to assume the

characteristics of a kind of rhythmic polyphony based upon the funda-

mental co-ordinating pulsation which they feel.’ As among African

drummers, simultaneous groupings of two against three are frequently

found. Thedifficulty that the young child finds in conforming to a time

pattern, or a beat, or a pitch outside himself can be considered part of

the egocentricity of the very young.

To sum up,thefirst essential condition favouring the full development

of musical ability in the earliest years is opportunity to hear music. No

doubtit is highly desirable that some ofthis music should be made by a

parent or other person of whom the child is fond. But if the parents

cannot play or sing, they can at least try to listen to music with enjoy-

ment and attention, and show appreciation of music and musicians.

Before he is old enough for formal music lessons, the child can be en-

couraged to make his own music, with his own voice and with whatever

sound-producing facilities his environment can offer, even if these fall

far short of those provided by the Pillsbury Foundation. As Mursell

and Glenn (1931) suggest, the child’s interest in and love of tone can

be the first growing point of his musicallife. Parents will certainly agree

with these writers in recommending that he should be encouraged to

enjoy producing and listening to beautiful tone quality!

Possibly what is most important ofall in these earliest years is that

the child should cometo think of music as a joyful activity.



Vil

The Middle Years of Childhood

In the child over six as in the child under six, musical ability increases

with age and, within each age group, marked differences of ability

between individuals are found. Our knowledge of the development of

musical ability is on rather surer foundations from the age of seven or

eight onwards, since the results from the group application of objective

tests become available. Before discussing the data obtained with tests,

however, mention should be madeofan interesting attempt by Pflederer

(1964) ofthe Northwestern University to investigate children’s responses

to musical tasks embodying Piaget’s principles of conservation. She

devised musical tasks to study the conservation of metre, relative pitch

and rhythm,at the age levels offive and ofeight, and experimented with

eight subjects at each age. To arouse the child’s interest each task was

introduced with a story. The responses to the task and to questioning

were recorded on tape.

Thefirst task was designed to study ability to conserve metre against

the duration ofnotes. The children were simply asked to say whethersix

examples played on a drum and twotunes played on the piano were in

‘two or three’, i.e. duple or triple time. Unfortunately, the tunein triple

time, Lavender’s Blue, may have beenfamiliar to the eight-year-olds.

Only 29% of the responses given by the five-year-olds on the first

hearing of drum examples were correct. Their verbal explanations were

marked by an absence of conservation — their perception centred on the

number of notes; there was no attempt to co-ordinate differences in

durational values. 54° of the eight-year-olds’ responses were correct.

Five seemedto be at the intermediate stage of conservation, while three

were approaching absolute conservation of metre. Both groups found

the tunes easier — 44% ofthe responses by the five-year-olds, and 75%

by the eight~year-olds, were correct. Three ofthe five-year-old children

arrived at the correct answers through counting and clapping with the
music. Two showed a definite absence of conservation; they tried to

count out all the notes heard. The eight-year-old children showed
evidence of conservation.

77
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To study conservation ofrhythmic pattern, four examples were played
on a single-tone bell. The task was presented within a story context. The
children were first asked to decide which one of four make-believe
children played the pattern wrongly. The same patterns were then
played on different tone bells to see if the children could conserve the
rhythm patterns when they were presented in varying tonal contexts.
The five-year-old group had difficulty conserving the rhythms under
deformation of tone, since their perception concentrated on the tones.
The eight-year-old children also found the second part of the task more
difficult than identifying the pattern when played on the single-tone
bell. Around 90% of their responses to the first part were correct, as
against 75° for the secondpart.

Conservation of melody when the duration of the notes was changed
was studied next. A four-bar phrase was immediately followed by a
repetition in which every note was twice as long. Two questions were
asked: Which dance tune wasfor the little girl and which was for the
grandfather? Was the grandfather’s tune the sameasthelittle girl’s,
or was it different? Four out of the eight of the five-year-old children
were able to conserve the melody, while four said the tune had changed.
Seven out of the eight eight-year-old children succeeded in conserving
the melody, two saying that the first part was ‘twice as fast as the ending’.
This kind of answer showed that they were trying to solve the task
operationally by comparing tempi. The five-year-old group did not
exhibit this kind of controlled judgment.

Piaget found that children under six or seven do not grasp relation-
ships between parts of complex figures. They perceive a global picture
of the total shape of the parts but fail to note the manner in which the
parts are fitted together. To test the child’s ability to grasp the relation-
ship between the tones of a three-note figure, a melody was transposed
to different pitches. After listening to the pattern played twice, the in-
vestigator and the child sang the melody and used the handto indicate
pitch levels. The child then had to identify which ‘make-believe’ child
played the pattern “incorrectly” (i.e. at a different pitch). The responses
of the five-year-old children represented an intuitive phase of conser-
vation. They could perceive the direction and contour of the patterns,
but failed to observe the relationships between the intervals. Even the
eight-year-old children’s perception centred on the directional contour
of the melodic line. The percentage of their replies that were correct
was only 75°%, compared with 63% obtained by the five-year-olds.

In the next task (see example 1), the five-year-old children had diffi-
culty in conserving the melody when the rhythmic pattern changed.
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Their perception centred on the rhythm. At the eight-year-old level,2
three childrenstill found difficulty. 80% oftheir responses were correct,
compared with 68% at five. Finally, a melody was repeated four times
with various accompaniments, In one version the melody was incorrect.
Twoofthe five-year-old group were ableto select the third performance
as being the incorrect oneat the first hearing. Only tworealised that the
melody remained the same when an elaborate accompaniment was
played. Perceptual concentrations upon the general effect of the total
setting did not allow for a consideration of the melody per se. No stages
in growth ofability to conserve melody with different accompaniments
were evident. The score at eight (56°) waslittle better than the 50%
at five. This was the only task to show hardly any differentiation be-
tween the two groups. Moreof the children might have given correct
answersif the wrongly placed melody had been played before the mis-
leading elaborate harmonisation. But Pflederer’s result accords the
general view (see below) that appreciation ofharmony developsrelatively
late.

, JOHN MARY BILL SUE
Example (Item 1) (Item 2) (Item 3) (Item. 4):   

Pflederer concludes from her research that the answers at the five-

year-old level were indicative of pre-operational thought, while those

of the eight-year-old group had reached the intermediate stage of con-

servation, with a few individuals showing the beginning of operational

thought in someof the tasks. The stages of conservation seemed easier

to identify in the area of rhythm than of pitch. Her results were based
on a rather small number of subjects and of items in each task. But a

major research project is now proceeding in which a revised form of

the tasks is being given to four age groups: five, seven, nine andthirteen

(Pflederer and Sechrest, 1967).
Some ofthe tasks used by Pflederer have been applied before without

reference to Piaget’s ideas. Discrimination between duple andtriple
metre is often required of music examination candidates, they being

asked to beat time to music played by the examiner. Mainwaring’s
rhythm tests (1931) are largely concerned with this ability. Lundin

(1949) included a test of melodic transposition in his battery intended
for older subjects. It was a test which his music student subjects found
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easy, as evidenced by the low percentile rank of twenty-five being

allotted for only four errors. But such tests were mainly intended for

group application. Pflederer, moreover, is concerned not so much with

the child’s immediate aural perception as with trying to discover from

his explanations how a child thinks about what he is hearing.

Pflederer mentions the possibility oflongitudinal studies ofindividual

children to determine more accurately stages of conservation. These

would be valuable, because of the variations in ability among children

of the sameage.
A striking example of marked individual differences of ability among

children ofsimilar age is shown in the following table ofresults obtained

by Mainwaring with his tests, described on page 279:

Pitch Rhythm

Subjects %age correct Osage correct
Mean Range Mean Range

§2 children, mean

age 10°6: 29 boys 7300 43°5to 99:2 42°4.  27°7 to 72°2

23 girls 84:8 65:8 to 100-0 736 50:0t0 94:4

31 girls meanage9g'6 64:4 30°Lto 89:7 596 §=27°7 to 83°33
34 boysmeanagelr‘§ 808 51:9to 961 61°6 5°8 to 82:3

The girls in the first group had received ordinary school music
training for three years, but the boys had had no special music training
at all.

Mainwaring was surprised by the low level of ability he found. For
example, only 24 out of 83 of the first two groups gave correct answers
to the 16 pitch items where they were required to state only whether or
not the second note was the sameordifferent from thefirst. Twenty-
two children judged notes a semitone apart in the normal vocal range
to be the samein pitch. Mainwaring also studied 83 boys whose ages
ranged from seven to fourteen. Both rhythm and pitch tests showed
definite tendencies to rise after the age of 9, but after 12, performance

on the rhythmic tests declined. Mainwaring thought that this deterior-

ation might be connected with adolescent clumsiness, especially in
matters involving motor-co-ordination. On his tests of auditoryrecall, a
more consistent tendency to rise with age was apparent. Between 12

and 14, the average score rose steeply from 42-4 to 62°3%.

Since they were tested in groups, his subjects did not have the ad-

vantage of being able to clap or sing, as did Pflederer’s. In his article,

Mainwaring mentions an interesting example of a boy aged five to six
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with an IQ of 120, who could marchin time, modify his pace to changes
in the music, and showed pleasure in rhythmic tunes. But even after
he had learned to beat time to a tune in duple time played with an
exaggerated accent on thefirst beat of the bar, he would cease to beat
through a sustained note, vaguely increase pace during

a

series of half-
beats, and find it impossible to regain the beat once he hadlostit.
According to Gilbert (1893), a colleague of Seashore in his early days

at Yale, a child improves in pitch discrimination twice as fast from six
to nine as he does in the years from nine to nineteen. This conclusion
was based ontesting ten children at each age from six to nineteen with
a pitch pipe adjustable to fine differences. Each child was given ten
trials. On average the children of six could discriminate sounds three-
eighths of a tone apart, at seven sounds less than one-third of a tone
could be discriminated, at eight, one-quarter tones, and at nine, approxi-
mately one-eighth tones. The ten-year-olds had less fine discrimination
than the nine-year-olds. After ten, discrimination improved, till at
fourteen, sounds that were just over one-tenth ofa tone apart could be
distinguished. All but three of the children could, on the average, dis-
criminate a semitone. The decline in discrimination at ten may well
have been due to the smallness of Gilbert’s sample, since it was not
confirmed in Arnold Bentley’s results with much larger numbers of
children.

Arnold Bentley’s tests (1966) arose from his interest in the musical
development of younger children. He found that pitch discrimination
improved between seven and fourteen by about 30° for 26, 12 and 6
cps differences, but by only 10% at the 3 cps difference level. His
general conclusion was that the majority of children including the
seven-year-olds, can discriminate a pitch difference of a quarter tone
(12 cps at 440 cps) correctly, and that abouthalfoften- and eleven-year-
olds and the majority of the twelve-year-olds and older can judge one-
eighth tone accurately. Pratt (1928) found that adult observers could
discriminate differences of one-eighth tone about half the time. Differ-
ences of about a quarter tone could be discriminatedall the time.
With his memory tests, Bentley found thatat all ages between eight

and thirteen, there were some children who could score full marks and
others who scored only one mark outoften,or noneat all. The steepest
increase in mean scores was betweenthe ages of eight and nine, where
tonal memoryscores improved by 15% and rhythmic memory by 16%.
After nine tonal memoryincreased fairly steadily by an average of 6%
a year till fourteen, while rhythmic memory increased rather less
steadily, but by an average of 5-5°%. On his own memory test, Wing
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(19412) noted that between eight and eleven memory for the immediate

recall of tunes a few notes long develops.

The yearly increase on Bentley’s chord analysis test was very small

before 10. It was nottill the age of 11 was reached that the mean score

clearly exceeded the theoretical guessing score for the test. Between I1

and 14 the yearly improvementof the scores with age ranged from 5%

to 85%.
Improvement with age wasalso evident in the results of an extensive

longitudinal study carried out by Robert Petzold (1966). He studied the

auditory perception of musical sounds on a total of over 500 children in

the first six grades of Wisconsin Schools. He constructed a 45-item

test by analysing a large number of songs used in the schools in order

to find commontonal patterns. The patterns were chosen to represent:

1. Ascending Scales or Chords.

2. Descending Scales or Chords.

3. Ascending and Descending Scales and Chords.

4. Disjunct patterns.

These were tape-recorded with an interval of silence after each, during

which the child tried to sing back the tune. The child’s responses were

recorded and later analysed. Petzold also used a phrase test in which

the child listened to a four-bar phrase played twice and then tried to

sing it back. The process of listening and responding was repeatedtill

either the child was able to sing the phrase correctly twotrials in suc-

cession, or till after ten presentations of the phrase, even though the

perfect trial had not been achieved. Petzold found a steady improvement

with age which tended to level off among the older children. The most

significant changes occurred between the ages of six and seven. The

phrase test was found to be very difficult; and even at the sixth grade

(age 12) only one-third of the children managed to learn the phrase in

10 trials. Only 8 out of 90 children were capable of learning the phrase

by grade four and retaining the scale for subsequent years. Further-

more, a second phrase given to these children in the sixth grade showed

that they performed at the third grade level of competence, indicating

that the learning process had not changed significantly during four

years despite experience of a task of this kind. Children with low or

high scores in the initial year continued to earn high or low scores during

subsequentyears.

Petzold also carried out a one-year pilot study of rhythm with 360

children. The children were asked to tap and to sing back common

rhythmic patterns. They were also required to tap at a speed established



The Middle Years of Childhood 83
by a metronome, both while the metronome continued to beat, and
also over periods during which it was silent. The ability to respond
accurately to rhythmic patterns and to maintain a steady beat did not
change substantially after the age of nine. Maintaining a steady beat
at tempo of 92 and 60 beats per minute was more difficult than at a
faster tempo.

Stamback (1960) found a similar development between six and nine
in children’s ability to tap the rhythmic patterns of her test and to
understand the symbols of test 3. Six-year-old children seemed to be
able to deal with a limited succession of taps, but could not integrate
several subgroups into a whole. After the age of eight hardly any child
taps irregularly. Children of around nine or ten could successfully
reproduce all but the most difficult items in her tapping test. She
suspected that an important change took place around the age of six
and that five-year-olds would all fail. Williams (Williams et al., 1933)
asked children aged from threetofive to tap in time with theclicks on
a Seashore rhythm machine. In the simplest form of the test, regular
clicks at intervals of -5 of a second, approximately 75°% of the three-
year-olds failed, only 25% offive-year-olds failed, at six there were only
4% of failures.

DEVELOPMENT OF HARMONIC SKILLS

It is generally held that most young children have no great appreciation
of harmony, finding ‘every harmonic accompaniment equally good,
whether consonant or dissonant’. Valentine (1962) concluded from
experiments on some 200 elementary school children, aged 6 to 14,
that

‘I. No appreciable preference for concords before discords is dis-
cernible before the (average) age of 9, but at this age a marked ad-
vance takes place... .

2. Itis nottill we reach the age of11 that we find the discords show
a negative score,i.e. are on the average more displeasing than pleasing
to the children.’ [The negative score for discords at eleven was due
to the more musical pupils, as measured by Stumpf’stests (see p.
25).]

"3. At 12 or 13 we suddenly find changes which result in an order
of preference for the various intervals, which is very similar to that
given by adults.’

However, Valentine found thatgirls at a preparatory school were often
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three years in advance of the elementary school children in their judg-

ments of intervals.

Rupp (1915) played a melody in E majorto five children, three times,

with the bass accompanimentin the keys of E, D, and F. The children

accepted withouthesitation the basses in the wrong key, except in two

places where very strong discords were produced. Brehmer (1925) in-

vestigated the reactionsofchildren aged 6 to 13 to variousfalse playings

of the scale. Only 20% of the 6-year-olds, but all the 12- and 13-year-

old children, noticed a flattened seventh. Franklin (1956) concluded

from such researches that the establishment of an ear for tonality is

preceded by a stage where one can speak of an ear for pitch and an ear

for consonance and dissonance, but not for simultaneous horizontal

and vertical listening. An appreciation of harmony does not develop

till the child is capable of attending to a bass as well as to a tune. Raven

reports a rather similar finding on the development of ability to per-

form his Matrices test, which requires the subject to choose the one

piece out of six that will complete a visual pattern. Thechild offive,

Raven states, is sometimessatisfied if the piece he chooses to insert on

the form board completes the pattern correctly in one direction only.

Later, he begins to choose a piece that completes the pattern in two

directions simultaneously.

Wing found that only by the age of 11 could children ofaverage musi-

cal ability give answers to his harmonytest that were much above the

level of chance. Between 8 and 11, however, they could detect whether

a chord had two or three notes, and whether the treble moves up or

down. They seemed to develop somesensitivity to the effects of har-

mony before eleven, as shown by the results of Wing’s cadence and

discord tests. (These were two of the tests that were included in his

early experiments.) Valentine (1963) thoughtthat discords might have

a certain fascination for children, because they appear to give a greater

body of sound than do concords.

DEVELOPMENT OF APPRECIATION

Average scores on Wing’s test of the appreciation of rhythm do not

exceed the chance level till 10. This level is not reached on the other

three appreciation tests till the age of 11. This finding might be com-

pared with M. D. Vernon’s (1960) conclusion that the normal child

does not fully understand pictures and interpret them as a whole till

about that age. This does not, of course, mean that younger children

within their limited cognitive powers do not enjoy the kind of aesthetic
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experience to be discussed in Chapter XXII. Burt (Burt et a/., 1945),
indeed, found that some of the youngest children (under eight) came
very near to the judgment of experts on a picture ranking test and
concluded that there might be sometruth in the idea that as people grow
up their artistic vision declines, i.e. they see what they knowto bethere,
not what is there to be seen.
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Music in Adolescence

As noted above, the average child’s ability to appreciate the finer points

of music is likely to be reaching a measurable level by 11 or 12.

Scores on musicalability tests go on increasing with age up to about

17 in the case of Wing’s tests, but up to 20-1 years in the case ofthe

Drake Memorytest, with ‘non-music’ students. With music students,

the improvement with age on Drake’s test does not end till the age of

23. The difference is quite substantial; for the student who made twenty

errors at 19 years would attain on PR 50, while the same score at 23

would be worth only PR 23. The normsfor the music groups were based

on altogether some 350 college students, not so small a sample as to

make its representativeness suspect. An alternative explanation might

be that the memory test was susceptible to the effects of the intensive

training which presumably the older music students have received.

Meissner(see Schoen, 1940), who studied the mistakes which children

between the years 8 and 14 made when they were asked to sing back

tunes, found a marked improvement in the melodic memoryat about

the age of 13 or 14. Children of this age try to sing with expression and

to produce notes of good tone quality. Meissner believed puberty to be

a period when an interest in singing as an expression of mood and

feeling develops. This deepening of the emotional appeal of music is

perhaps the most noteworthy factor in music at adolescence. In many

children it may take the form of an increased interest in popular music.

INCREASED LIKING FOR POPULAR MUSIC

Rogers (1956) played 57 pairs of recordings to 635 children aged Io,

13, 15 and 18. The two excerpts, lasting 45 seconds each, were taken

from serious classical, popular classical, ‘dinner’ and popular music.

The subject was simply asked which of the two he preferred. The re-

sults showed an overwhelming preference for popular music atall

grade levels. Moreover, popular music was chosen to an even greater

86
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extent with increasing age. Upper-class children tendedtolike classical
music more than did children from homes of lower socio-economic
status. However, with age all the children seemed to conform more and
more to a single pattern of musical preferences.
Wing (1941), too, notes a liking for jazz and dance music among

adolescents. In his thesis (1941), he listed a numberofreasons:

1. For the young child the appeal of music is derived largely from
pleasant aural sensations and in this respect the classical songs learntat
school are superior to more popular forms of music. However, in
adolescence, a connection between music and emotion begins to
develop.It is the errand boy, not the young child, whosingsor whistles
to express his feelings. The words of popular songs usually centre on
some primitive (often sexual) desire or express boisterous merriment,
i.e. the sort of feelings that the adolescent can understand and share.
Theclassical composer, on the other hand, expresses the emotional and
intellectual outlook of the adult.

2. The adolescent is able to perceive and enjoy devices like syncopa-
tion, but is not so used to them asto becritical when theyare repeated
too often.

3. He is going through a stage of tearing himself away from depend-

ence on the older generation. That popular songs are different from

those he hashadto learn at school and are to some extent frowned on by

his elders, make them all the more attractive to him.

4. Popular dance tunesare easier to play when their simple tricks of

style have been mastered. Each new songis merely a different melody

with a similar harmonic backgroundto the previous ones. The melody

is usually uncomplicated, with one or two short andslightly varied

phrases used in its construction. The boy with ability butlittle musical

training can pick them out by ear without muchtrouble. A classic, on the

other hand, is individual; each new piece has to be studied afresh. In

addition, the technical difficulties in playing are often considerable.

Rogers found a sex difference that seemed to confirm the part sex

plays in the increased interest ofadolescents in popular music. Thegirls

of 13 and 15 preferred popular music to a much greater extent than did

boys of similar age. In his opinion, this was due to the earlier sexual
maturation of the girls, for whom popular music had taken on a new

social meaning. At the age of 18 there was no difference between the

sexes in their preferences, nor was there a difference at ten.
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We may question, however, whether asking children to choose

between a very brief excerpt from classical and from a more popular

piece,is really a valid way of estimating their musical preferences. For

one thing, their replies may merely conform to what they believe are the

tastes of their friends of their own age. In any case, an expressed pre-

ference for popular music is by no means incompatible with an enjoy-

ment of Beethoven or Handel.

SEX DIFFERENCES

Looking now in somedetail at the similarities and differences between

the sexes reported in various studies, we find that, on the whole, male

subjects tend to make about the same scores as females on musical

ability tests. Thus, in the Seashore test manual, it is reported that the

‘sex differences were found to be very small and inconsistent from one

level to another. Combined sex normswere, therefore, formulated.’ No

significant differences between the sexes were found on the Drake

rhythm test, while on the Musical Memorytest, there was a slight

superiority for girls -amounting to about 14 points for either form of
the test alone. The difference was too small to show in the norms. Wing
obtained approximately the same average marks for both sexes at each
age (but see below), so that adjustments for sex were not required. Such
differences as Gordon (1965) found with his tests were too small to be
of practical educational significance.
The table on p. 89 summarises the differences on the K-Dtests, as

described by Kwalwasser. These differences are quite small. Larger
differences were found by Gilbert (1942), who tested 1,000 college
students with the K-D tests: the mean for 500 women = 208 and for
500 men = 202°5 (out of a maximum score of 275). However, the
female group had received about three times as much instrumental
training as the male group. Heattributed the superior scores of the
women to the greater amountoftheir training and notto innate superi-
ority because:

(a) when only the untrained members of the two sexes were con-
sidered, the difference disappeared; and

(b) when the subtests most susceptible to training were taken out,
the differences were greatly reduced (and in the case of the untrained
subjects, actually reversed).

Though Wing found that no adjustment of sex differences was
required to the normsfor his battery, he reported thatafter the age of 14,
girls seemed rather better than boys at the appreciation tests, though the
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two were still equal in performing the ear acuity tests. The difference
amounted to about 4 out of 80 marks. Discussing in his thesis possible
reasons for the difference, Wing rejected both errors of sampling and
differences oftraining, since the children came from similardistricts and
homes. Moreover, the same phenomenon was noticed in a co-educa-
tional school, where the two sexes had the same teaching in mixed

TABLE VIII.1 Sex differences on performance of the K—-D tests

 

x Male x FemaleSubjects Males superior Females superior
. score score

 

4,247 American Time, intensity* Restof K-D test 179:70 182-05
children grades and quality
4to 12 discrimination

3,588 boys, 3,833 17905 181-25
girls grades 4

to 12

500 University Quality, intensity Rhythm, melodic 197-31 202°54

students and time and taste, tonal

pitch discrimi- memory, tonal

nation movement,

pitch and

rhythm imagery

700 Junior high 178:30 179°40

school children

6,000 European By 20 points in By 14 points in I9I‘°06 91°49

children Hungary both England

and Italy

* According to Kwalwasser’s text but not according to his figures.

classes, and where they were of similar IQ and home environment.

Furthermore,a difference of training or of interest could be expected to

have at least as great an effect on thefirst three tests. Two possibilities

which, Wing suggested, might repay further research were the change in

the boy’s attitude to music which might accompany the physiological

changes in the larynx when the boy’s voice breaks, and the supposition

that girls have a greater preponderance of introverts after adolescence

and ‘that introverts make better listeners to music which requires

appreciation’. Another possible explanation might be in the earlier

puberty ofgirls, i.e. girls are merely more advancedin their appreciation

of music than are boys.

Very briefly, Wing’s argument on the connection between introver-

sion and women’s interest in listening runs as follows: introverts tend
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to find their chief delight in music as listeners (or as composersif they

havecreative talent). Women are, on the whole, more introverted than

men (Wing quotes Jung’s statement to this effect). Therefore, women

can be expected to makebetter listeners than men. As Wing points out,

it is obvious from a visit to any concert that women do form the greater

percentage ofconcert audiences. This cannotbe ascribed only to thefact

that they have more free time, for it is found that the percentage of

males in an amateur orchestra is far higher than at a concert. Wing

attributes the larger percentage of amateur male performers to a per-

sonality, rather than a musical, difference, since men are more extro-

verted than women and musical extroverts tend to gain more enjoyment

from performance than from listening. Wing, like Jung, recognises, of

course, that most people are ofmixed personality and that with musicians

‘there will be no sharp demarcations’.

Some evidence that seemed to support Wing’s view emerged from

Shuter’s (1964) factorial study of 100 male and 100 female Training

College students. The aim was to compare a group ofmen with a group

of women who were of similar age, general ability and musicallevel.

(Intellectually the women may have beenslightly superior, since more

of the better qualified men go to University.) The scores of the subjects

included ranged from 78 to 110. (Maximum scoreis 136. The mean for

persons of 17 or above is 76.) This higher-than-average level of ability

was chosen, as being the one at which the Wingtests are mostreliable

and valid. The mean ofthe men’s scores was 91°05 (SD 8:6), that of the

women’s, 91:25 (SD 8:57). (Before selection, the average for the women

was possibly rather higher than for the men. At least, Shuter had the

impression that she had to work through a somewhat larger numberof

the men’s results to find 100 above average scores.)

Subtest results showed that the men did the pitch test rather better

than the women with a similar average score for the whole test, while

the women foundthe last three appreciation tests easier than did the

men.

With both the men and the women,a broad factor of general musical

ability was found, but with the following interesting difference: appre-

ciation of changes of intensity appeared to be lacking in the main factor

for the men (see Appendix II). Appreciation of phrasing and of rhythm

seemed to have a much more prominentplace in their musical ability,

while appreciation of the appropriateness of intensity changes appeared

to be much stronger among the women. Appreciation of rhythm would

seem to play a negligible part in the women’s musical ability, as

evidenced by the zero loading of this test in the general factor. It is,
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perhaps, not too far-fetched to consider this difference as connected
with the difference which Wing postulated. The extrovertis likely to be
interested in, and particularly sensitive to the rhythmic movement of
music. If boys tend to be more extroverted in their approach to music,
rhythm might be morelikely to appeal to them.If girls are more intro-
verted, more interested in music as a means of expressing feeling, it
might well follow that appreciation of changes in intensity would be a
more important componentof their musical ability. It is, after all, by
changes in intensity, indicated by ‘expression marks’, that emotion is
most obviously madeovert in music. Also, Wing found from theintro-
spections of many of his subjects that it was his intensity test that they
were mostinclined to solve by ‘intuition’ rather than by analytical judg-
ment. It might be interesting to investigate whether persons high on the
extroversion side of an objective personality scale would be more

successful with the Rhythm test and those whoscore high as introverts
on the intensity test, irrespective of the sex of the subject.

The greater appreciation of phrasing found among the male group

agrees well with the view that boys are usually more interested than

girls in how musical compositions are constructed, since it is through

phrasing that the construction of a movementis made clear. As noted

below, the achievements of men in creative activities remain much

greater than those of women.

There may, then, be some qualitative differences underlying the

differences in scores between the sexes which are quantitatively quite

small. As Allport (1937) remarked on judgments of personality, ‘All in

all, there are plenty of reasons to account for woman’s superiority .. .

The wonderis that their superiority over men is not more marked than

it is.’

Valentine(1962) reported that the introspective remarks of 146 sub-

jects appeared to show that there were more men than women whowere

deeply sensitive to the impressions of musical intervals. Moreover, the

proportion of judgments of high aesthetic judgment value made by

52 men was higher than among 84 women. This might be partly due to

Valentine rating ‘subjective’ judgments low. (He rated perceptionofthe

‘character’ of intervals higher than musical ‘association’ of the interval

played with a following one imagined by the listener.) Possibly, too,

women might find the task of judging single intervals lacking in emo-

tional appeal or musical interest. This (as Farnsworth, 1931, implied)

might also explain why sex differences are sometimes found in the

performanceoftests like the Seashore. Such tests lack ‘musical’ appeal,

but boys might find them ofscientific interest. As far as interest in
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music is concerned, a much wider difference (5 to 8 points compared

with 2 or 3) separates the sexes on Gaston’s (1958) interest inventory

than is apparent in the normsfor the tonal items of histest.

At the musical ability level of the ordinary schoolchild, girls appear

to do better than boys both in musical knowledge andin class singing.

Reporting the results of testing over 4,000 children with the Kwal-

wasser-Ruch Musical Achievement Test, Kwalwasser stated in his book

that the fourth-grade (age approximately 10) boys were only 5 points

behind thegirls, but by the eighth grade their mean score was lower by

nearly 30 points (equal to two years). Semeonoff (1940) found, however,

boys achieved rather higher scores on his adaptation ofthe Kwalwasser

Music Information and Appreciation Test than did girls. Boys were

significantly better at selecting words which gave the best description

of a composition; girls at preferring the acknowledged masterpiece

rather than twopieces ofless musical worth. In the validity experiments

on the K-Dtests referred to on p. 31, a much higher proportion ofboys

was found among children judged as poorest at singing by their teachers
and a much lower proportion of boys were amongchildren selected as

the best singers in the class. Arnold Bentley (1963) found that the per-
centage of ‘monotones’ among boys was much higher, even at the age of
seven andit failed to decrease with age as muchasdidthatof girls (see
also p. 136).

Petzold (1966) concluded that the differences between boys andgirls
appeared to be related to the nature of a musical task. With two out of
three of his groups, the 45-Item Test showed boy/girl differences that
were highly significant. However there were no significant differences
between boys and girls for the harmonyor rhythm studies or for the
phrase test of his longitudinal study. He attributed these differences
particularly for the older children moreto attitude and motivation than
to basic differences of musical competence. The girls generally con-
tinued to improve their performance while the boys showedeither only
slight improvement or did worse in grade six than in grade five.
Petzold believed that this was partly related to the attitude of the boys
towards using the singing voice — they lacked both confidence and com-
petence in being able to view singing as a natural musical response. We
must remembertoo that these boys werestill well below the age at which
their voices would break.
At higher levels of achievement, far fewer women than men win

distinction. A small number of Sergeant’s ISM group wereconsidered
by him to show particular gifts because oftheir internationally accepted
reputation. Membersofthis specially gifted group included Sir Adrian
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Boult, Gerald Moore and Clifford Curzon. Only 124% ofthis highly
talented group were women. For instrumentalists, this may be partly
due to the prejudice against women players, which seems to be dying
only gradually, judging by the small number of women among the
permanentplayers in the major European orchestras.

But, if a woman of talent encounters prejudice when she seeks

employmentin an orchestra, there would seem to be no such barrier to
prevent her composing. (She might, however, experience more difficulty

than a man at getting her works played.) It seems unlikely that women

students whose compositions showed real merit would be refused tuition

and encouragement. Yet in the spring of 1965 a concert of works

entirely by women composers was a novelty in London. Dame Ethel

Smyth, Elizabeth Lutyens and Thea Musgrave are among the very

few women to achieve eminence as composers. There may be some

genuine sex difference here. Perhaps the highest level of musical genius

occurs much more rarely among women, as appears to be the case in

literature and painting also. However, there does not seem to be in the

musical world even the equivalent of the numerous women novelists

whoare usually competent and sometimes highly distinguished.
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Precocious and Unusual Talents

One of the characteristics of musical ability is its tendency to emerge at

a relatively early age, even among notspecially talented children,

not to mention the outstanding gifts displayed by many quite young

performers.

From data collected by Haecker and Ziehen from 441 cases, Revesz

(1953) concluded that nearly half of the children revealed musical

aptitude between their second andsixth years. From parents’ reports on
the age at which variousabilities were first noted in his sample of gifted
children, Terman (1925) found that, except for general intelligence,
musical ability was shown at the lowest age. The average for boys
(n. = 91) was 4°6 years, for girls (n. = 108) § to 16 years. Thereliability
ofparents’ reports may be thoughtto vary considerably, but at least the
public performances of musical prodigies provide reliable evidence of
precocity.

We have already mentioned the early ages at which the professional
musicians whofilled in Sergeant’s questionnaires commencedtheir
musical training.

Amongthe virtuosi instrumentalists studied by Amram Scheinfeld
(see p. 116) musical talent appeared at an average age of four and three-
quarters andin the case ofthe Juilliard music studentsat five and a half.
For example, Yehudi Menuhin was studying the violin seriously at
three and half. In the case of the opera singers formaltraining did not
begin till the age of153 for women and 163 for men, though they showed
musical talent about seven years earlier. The average age of their pro-
fessional debutofthe virtuosi (not merely their first public appearance)
was 13}.

The history ofmusic provides many examples ofconspicuous musical
talent being displayed by young children, not only as performers, but
also as composers. In the course of her descriptions of the early lives of
eleven eminent composers, Cox (1926) mentions manyinstances oftheir
precocity.

94
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For instance, at the age of 12 Beethoven wasalready able to read and

play the mostdifficult and involved scores atfirst sight. Three sonatas

for the piano were published before he was 13. His first composition is

said to have been written at 10. A funeral cantata in memory of the

deceased English Ambassador, this piece apparently aroused great

astonishmentat its originality. Handel was producing a church cantata

every week when he was only 10. The famousstory of his playing a

clavichord in the attic at night is associated with the age offive orsix.

Haydn is said to have begun composingat five. A relative who was a

schoolmaster and choir leader was so impressed by signs of the child’s

musical talent that he offered to adopt him and undertake his musical

education. At the age of six Haydn could sing several masses in the

Church choir and play a little on the piano and violin.

Mendelssohn’s creative gifts developed rapidly andprolifically after

the age of ten. Inhis eleventh and twelfth years he wrote some 50 or

60 songs and pieces for piano, violin and organ. Benjamin Britten is an

example of a present-day composer who began to write musicatfive.

By the age of 15, he had over 100 compositions to his credit.

- Mozart was oneofthe greatest(ifnot the greatest) musicalprodigies

ofall. His talent was discovered because of the keen interest he took at

the ageofthree in his sister’s music lessons. He would amuse himselffor

hours picking out thirds and showeda good memory for tunes that he

had heard. |
His father, himself a talented musician, soon started giving Wolfgang

lessons and writing downthelittle pieces which his son composed. In

1762 he took the children on their first tour. By the age ofseven Mozart

was giving public recitals in London. At this time too his outstanding

sense of absolute pitch was discovered, as well as his remarkable skill

with the violin and the organ which he had never been taught. His

repertoire included the naming of any note, improvising in any key and

transposing to any key. His famous feat of memorising and writing

down the Allegri Miserere after hearing it performed in the Sistine

Chapel dates from the age of 14.

Pointing out that it is difficult to assess the amountofMozart’s early

training and the effect of his musical environment, Richet (1900)

reported the case of Pepito Areola whose talent appeared before he had

had any training whatsoever. Pepito’s father was not musical but his

mother had played the pianoat the age offive, while his maternal grand-

mother is reported to have been a good guitar player. When hardly two

and a half years old, Pepito played tunes on the piano. Sometimes they

were tunes his mother had played or sung, sometimes they wereof his
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own invention. When investigated at the age of 3:7 by Richet he could
play 20 pieces from memory, including the harmonies. He used clever
fingering to make up for the smallness of his hands. His improvisations
showed somefeeling for form. He appears to have been rather tempera-
mental and resented being corrected. He refused to play on any instru-
ment except his mother’s piano. When Pepito was 6:2, Stumpf found
that he could sing any note he was asked for and nameany note played
on the piano or even on an unfamiliar instrument.
The most detailed investigation of a musical prodigy was made by

Revesz (1925) who was able to observe Erwin Nyiregyhazy from‘his
sixth to his twelfth year. Erwin’s father and paternal grandfather were
singers in the chorus of the Royal Opera in Budapest. His motheralso
possessed considerable musical talent. His younger brother, was
‘remarkable for a strong feeling of rhythm and a very good musical
memory’. According to his father, Erwin tried to imitate singing before
he was one yearold. In his second year oflife he would reproduce cor-
rectly melodies sung to him. At the beginning of his fourth year he
began to play on the piano everything he heard. Healso improvised. In
fact, at 3:6 he had already composedlittle melodies. From hisfifth year
he received somepianolessons, but regular tuition in music began only
when heentered the Academy of Music at six. When tested by Revesz,
his musical ear at seven was already developed to an extraordinary
degree. He had absolute pitch, being able both to namethe notes played
to him and to sing any note on request. He could analyse complicated
chords with greater accuracy than David Popper, the cellist tested by
Stumpf. His immediate musical memory was nearly as good as that of

an adult pianist whose musical memory was known to be very good and
his powerofretention for a halfan hour or a day was much better. He
could memorise melodies harmonised in a simple manner with the
greatest ease and had nodifficulty in retaining a great numberofoperatic
airs in his memory, but could usually reproduce without mistake only
the melodies without the harmonies. He reproduced faultlessly at the

third attempt a 13-note tune played to him by Revesz. Two yearslater

he wasable to reproduce without mistake a five-bar themeat the second

attempt, the time taken for learning being 22 seconds.

Although both Nyiregyhazy and Areola became professional

musicians, neither seems to have achieved the outstanding renown that

might have been predicted. According to Nicolas Slonimsky (1948),

himself a former child musician, only about 10% of child prodigies be-

come adult virtuosi.

Speaking from the experience of having taught over 3,000 pupils,
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Cortot (1935) stated that the proficiency which somechildren display is

no more than the manifestation ofdexterity and an extraordinary natural

imitative faculty. However, manyinfant prodigies, like Yehudi Menuhin

and Lorin Maazel, do become highly esteemed adult musicians. 70% of

the great violinists listed in Leahy’s Famous Violinists were prodigies

(Drake, 1957, p. 13).
Certain individuals have adopted careers outside music and later

earned renown as composers. Borodin was a professor of chemistry.

Moussorgsky and Cui had military careers, Rimsky-Korsakov was a

naval officer for nine years. All, however, had shown aptitude for music

early in life. Borodin was able at eight to play the piano by ear. He was

taught to play the flute and the piano. Moussorgsky’s mother gave him

his first piano lessons. At seven he could play small pieces by Liszt and

before nine a Field concerto. Cui showed a precocious talent for music

and wastaughtthe pianoat an early age (Grove’s Dictionary, 1954). Soon

after beginning the pianoat six, Rimsky-Korsakov could name any note

played to him (Teplov, 1966, p. 168).

This does not mean that training for music must begin at such early

ages. For example, Malcolm Tillis had sufficient talent to becomea viola

player with the Hallé Orchestra. His family was notparticularly musical.

At 11 he was taken to see Carmen andfell underthe spell ofmusic. After

that he took every opportunity oflistening to music on theradio, but did

not begin to learn an instrumenttill he was 15 (Tillis, 1960).

Leonard Bernstein had no opportunity to learn a musical instrument

till his family acquired a decrepit piano when he was 10. Even when his

exceptional talent became apparent, his father tried to discourage him

from taking up music as a career. Henry Cowell, the American com-

poser, had had no musical training at all before he was 14. When he was

15 and living in the direst poverty, he scraped together enough money

to buy an old piano and taught himself to play it. By the time he was

17 friends recognising his talent subscribed to a fund to enable him to

receive a proper musical training (Burks, Jensen and Terman, 1930).

Whetherthe talents ofthese musicians might have developed even more

if they had had opportunities earlier in life is something that we cannot

determine. Cowell himself thought than an orthodox musical training

would have hindered rather than fostered his creative ability. The lack

of a musical instrument of any kind made him turn to an inner world of

music of his own creation in which he sought for effects not heard in

traditional types of musical compositions (see Chapter XXII).

PMA—D
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THE IDIOT SAVANT

The so-called ‘idiot savant’ is an individual of very low intelligence who

shows somespecial aptitude, such as musical ability.

The typical musical accomplishments of idiot savants show some

similarities to those of infant prodigies. They can often play a tune by

ear after hearing it only once or twice. Some learn to read music. But

their lack of general ability and of emotional stability prevents them

from developing their talent normally.

A well knowncase was that of Blind Tom (Drake, 1940), who became

a vaudeville artist. With no moreintelligence than a child of six, he was

evidently able to memorise a piece from one hearing, and to play two

tunes and sing a third at the same time. Afterwards he wouldjoin the

audience in applauding himself. His manager may, of course, have

encouraged suchsigns of ‘idiocy’ for publicity reasons.

Tredgold (1922) mentioned a woman at the Salpétriére Institution.

Though an imbecile, a cripple and blind from birth, she could sing any

selection of tunes which she had heard. Her fellow inmates cameto her

to have their mistakes in singing corrected.

~ Rife and Snyder (1931) described a blind imbecile girl who couldplay

a new and difficult piece on the piano after hearing it only once. A

musician visiting the Vineland Institution where shelived asked her to

play an unpublished composition ofhis. She was ableto do this perfectly

after hearing it only twice.

Though according to Tredgold, the special talent shown byidiot

savants has rarely been marked in their ancestors, Rife and Snyder

decided to study as manyoftherelatives as possible ofsuch cases as they

could locate. By addressing an enquiry to 55 American institutions for

the feeble minded they succeeded in finding 33 idiot savants, of whom

eight showeda special talent for music.

They studied personally a case earlier reported by Minogue (1923).

XYhad developed normallytill three years old and as soon as he could

talk had learnedlittle songs. After contracting spinal meningitis he was

left mentally impaired. At the age of 14 when he entered Letchworth

Village his IQ was 62, at 23 (when Minogue described his case) it had

fallen to 46. He had remarkable pitch discrimination and an unusually

good tonal memory, being able to play jazz or classical music by sight

or by ear. Hesight-read the Marche Grotesque of Sinding and an accom-

paniment for a singer. Though emotionally unstable, he played well

when willing to attend, but produced nooriginal compositions and was

unable to learn to dance. When a child he had received two years piano
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tuition but had been abusive to his teacher. His memory for time, for
places, and for events, as well as for any composition he had everlearnt,
was described as ‘almost phenomenal’. His parental grandmother and a
cousin were said to be pianists of exceptional ability.

Rife and Snyder also mentioned an idiot, aged 35, who could play on
the piano any tune sung to him. The chords he used were harmonically
correct, although he had neverreceived any training in music. Some of
his normal brothers played or sang. Anotheridiot, aged 19, could play
by ear anything he heard. He had a feeble-minded brother with no
musical ability and a normal, though blind, sister who played the piano
and composed.

Owens and Grimm (1941) reported the case of a woman of very low
intelligence whose adult mental age was only two years nine months.
She played the piano in the ward ofthe Minnesota Institution which she
had entered at 14. She played by ear popular music heard on theradio,
also hymns, but seemed to need an auditory stimulus she could copy.
Thus she had little ability to play tunes named, but played Brahms’
Lullaby in the key in which it was hummed to her. Her home had
acquired a piano whenshewasfive or six but she had neverreceived any
tuition. Two ofher four sisters played the piano by ear. Her speech was
very limited and indistinct.
A more detailed study of an idiot savant with musical talent was

reported by Scheerer, Rothmann and Goldstein (1945). This boy was
classified as an idiot savant by the New York Neurological Institute,
though a psychiatric consultant believed he might be schizophrenic.

Whentested by Scheerer at 11 and at 15 L’s IQ was around 50. He
first showed signs of remarkable interest and ability in music, rhythm
and counting in his third year. He could recognise a melody if only
part ofit was played. By his sixth year he knew the melodies and names
ofmany compositions and had absolutepitch at least for the notes ofthe
piano. As he grew older he would sit for hours at the piano playing
monotonous sequences. In spite of his gift for music, he was unable to
develop it actively and creatively since his learning ability was limited
to an unreflective manipulation of the keyboard. Hereluctantly learnt
to read music, was unable to practise, and could not repeat musical
sequences of his own on request. For several years he had an almost
obsessionalinterest in an aria from Verdi’s Otello which he never seemed
to get tired ofhearing. Without knowingItalian he could sing the words
phonetically. At 12 he was taken to a musician whoplayed a piano piece
which L did not know. Whenaskedto repeatit the boy did so, according
to the musician amazingly well-—the melody was correct and the
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accompaniment adequate. Among his other skills he could spell cor-

rectly many words both forwards and backwards. His span for the

immediate recall of numbers was seven forwards and six backwards;

he could also add up correctly the total of 12 two-digit numbers just as

quickly as one could call them out. However, he would makeerrors in

multiplying or subtracting larger numbers although he had received

instruction in arithmetic. When introduced to a new person, he would

ask the date of his birthday and then in a fraction of a minute be able

to tell exactly which day ofthe week the birthday would fall in five years

time. On the other hand, L failed miserably on any activity requiring

abstract thought. Scheerer andhis colleagues believed that his talent for

music could not function normally because of this impaired abstract

capacity. He spent so much time on music and counting because such

activities were his only means of self expression and of being able to

come to terms with his surroundings. Both his paternal grandparents

were musical; his father was very quick at manipulating numbers. His

mother, who was a former schoolteacher and not particularly musical,

devoted herlife to bringing up her son.

Anne Anastasi and Raymond Levee (1959) described the case of a

high grade adult mental defective with exceptional musical talent.

Levee had been employed as his tutor for two years. Both S’s parents

and his brother were college graduates. Though reported to be normal

at birth, while in hospital he contracted epidemic encephalitis which

led to permanent brain damage. Before he could speak, S was able to

hum tunes. In fact he was eventually taught to speak by a speech

therapist through the medium of lyrics. His musical education began

at the age of seven, under eminent teachers and concert pianists. His

musical ability was judged to be outstanding by his teachers and by

musicians who had played with him. At one time he played the pianoat

rehearsals for a leading chamber music orchestra. He was reported to

be an excellent sight reader who couldalso play by ear whenthe occasion

arose. Whenlistening to music he usually assumed

a

critical attitude

towards the performer and would notlisten to anything butclassical

music played by experts. He regarded his own playing as serious work,

practising from six to nine hours a day. Apart from his music he was

lethargic and had only weak and short-lived affections.

S was also gifted with an outstanding rote memory. For instance,

after a single silent reading of a two and a half-page article, about

George Washington, he reproduced it verbatim. However, he was

unable to grasp the significance of Washington’s self-sacrifice described

in the article. His memory for past events was equally conspicuous. If
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asked about something that had occurred a few days previously, he

seemed at a loss to rememberthe details. Yet after a month or two he

could give a full and accurate report of the circumstances and time. He
acquired a large store of information aboutclassical composers — where
they lived, when they were born and died, when each composition was
first published and played in public, etc.

Tredgold (1922) considered that the ability of idiot savants is ‘the
result either ofsome primary anomaly or ofsomefortuitous circumstance
of early life which has aroused the child’s interest and thence led to the
concentration ofall his mental activities upon one subject . . . the talent
... certainly owes much ofits development to constant exercise’. His
son R. F. Tredgold (Tredgold and Soddy, 1956, p. 448) thought that
it now ‘seemed more likely the condition is more of emotional origin,
in which intellectual development has become... obsessionally
canalised’. While this may be partly true, some initial endowment of
aural capacities would also have been necessary before the concentration
of interest could result in actual music making.

It is, of course, very difficult to test a person of very low intelligence.
Rothstein (Scheerer et al., 1945) tried to use the Seashoretests on two

adult mental defectives. One, who had a mental age of nine, could play
the piano and had ‘a good sense of rhythm, excellent pitch discrimina-
tion and tonal memory’. The other, with a mental age ofonly four, could
reproduce tunes if they were predominantly rhythmic. Both failed on
the Seashore music tests; despite simplifications they could not follow
the directions and kept repeating the same answerirrespective of
whetherit was correct or not.
The writer tried to apply the Bentley music tests for young children

to a few patients who had shown some musical ability in a hospital for
subnormals. At the second attempta girl who played the zither achieved
a score of 17 out of 20 on the pitch test. A second patient who was very
fond of music made a score of 11. A middle-aged woman (IQ 51) who
hadat one time played the piano byearfor the hospital Physical Training
class scored only 4. None of these patients was able to understand the
requirements of the other Bentley tests.

Mongols are sometimes said to have a good sense of rhythm. Totest
this notion, Blacketer-Simmonds (1953) matched 42 mongols with a
similar number of non-mongol defectives. The subjects had to listen
to three repetitions of three rhythmic patterns played on drums and to
try to reproduce them. 18 mongols and 14 of the non-mongols were
Judged to show ‘a good sense of rhythm’. Cantor and Girardeau (1959)
tried to obtain a more quantitative measure. They asked their subjects
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to distinguish between two rates of metronome beats, 120 per minute

and 88 per minute. They compared 44 mongols in a Tennessee hospital

with 24 much younger normal children. The chronological age of the

mongols averaged 12:4 and their mental age 4:4. They were significantly

inferior at judging the rate of the metronometest. Unfortunately, the

mental age ofthe normal children was 5:6 and this may have made some

difference to the results.



X

Conclusions and Educational Implications

In Chapters VI to VIII, the development ofmusical ability from infancy

to maturity has been traced. At every stage marked individual differ-

ences ofability are found. Ifthe environmentis at all favourable, signs of

any strong talent that may exist in the child arelikely to appear early in

life. The course ofdevelopmentofmusical perception seemsto progress

from an indefinite perception of a diffuse auditory field to definite per-

ception of parts, which are later integrated into well-perceived wholes.

At the first stage of melodic perception, the child can sing only the

general shape of the tune. Later, with the development of a sense of

tonality, the intervals between the notes are reproduced morecorrectly.

Interest in the variations of timbre and discrimination of differences

in the loudness of sounds are likely to appear relatively early. Some

observers think that capacity to deal with the melodic aspects of music

precedes ability to deal with the rhythmic side; others held the reverse

view. It is generally agreed that perception of harmony comeslater.

Appreciation of the finer points of music, as tested by the Wing appre-

ciation tests, seems to developlaterstill.

There is some evidence that an interest in the sound ofthe individual

note is an important factor in the developmentof absolute pitch. If the

child begins to learn an instrument at the age when hehasthisinterest,

he may develop absolute pitch. If he is older when he begins to learn

music, he may by then be moreinterested in other aspects of music and

pay little attention to the sound of each note.

We would agree with Emett Wilson when he says that since music

is an art dependenton feeling,

as soon as welose feeling, music is dead. Especially at the beginning

- the feeling must be oneoffun, of pleasant exploration. As soon as the

idea ofought or must comesin, the interest in playing and the develop-

ment of musical taste is inhibited. Compulsory drill is dangerous

unless and until the child — and, for that matter, the adult — feels the

need of acquiring technique.
103
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Fortunately, encouraging the child’s natural developmentis just
the help the parentis bestfitted to provide. . . . To be noticed, musical
tones must bring somepleasant experience or they will not be noticed.
The imitation of a cow mooing,the cry ofpeek-a-boo, the comfortable
rhyming and the satisfying rhythms of Mother Goose — all develop a
feeling for the fundamental elements of music.

Singing to the child or with the child sharpens his consciousness of
melodic units - melodic vocabulary. Since songs have rhythm, the
rhythm units are also developed.

Even before the infant is ready to sing with someoneelse or with a
record, parents can do much to aid his musical growth if they will
imitate the child and sing back to him his own sounds. Asthe child
grows he will add new soundsto his repertoire. The parents should
progress with not ahead of the child (Brody 1953).

Shinichi Suzuki (Eastman School of Music, 1966) believes that the
earlier the child can learn to play and listen to music, the better. Since
1954 more than 1,500 very young children trained by his method, have
performed on the violin at annual festivals in the Tokyo Sports Palace.
Their lessons begin when they are as young as two and a half or three
years old, with the mother or father attending each lesson andactually
learning with the child, taking notes, and learning the tuning and the

correct posture. The parents are expected to help the child in his daily

practice, encouraging him, but not forcing his progress. All learningis

by memory; no printed music is used duringthefirst two or moreyears,
until his technique is well-established. All pupils using the Suzuki

method follow a programmeof carefully selected music.
Such a methodofrote learning has been used for centuries among the

gypsies of Hungary and Rumania. However no one has taughta large

group of children in this manner before Suzuki. An investigation was

begun in 1966 at the Eastman School of Music, to find out how farit

would be possible to adapt such a method in America. In 1964 at the

San Fernando Valley State College, California, Tibor Zelig (1967)

started an experimental programmeofviolin instruction for very young

children. At the first meeting the children were asked to nameorsing

the songs they knew. All seemed to know ‘Mary had a Little Lamb’, so

they were shown howto play it by manipulating their fingers on the

strings, and how to draw the bow acrossthe strings. Atfirst the playing

positions adopted by someof the children were quite crude, but after
six months they began to look like well-trained violinists. At the begin-

ning, short individual lessons were given, later a mixture of individual
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and group playing was found to beeffective. Some of the children
learned solely by ear, while others foundit simplerto learn the fingerings
of a song from a numerical chart. Zelig concluded that the programme
had proved worthwhile, even for children as young as three and a
half.

Certainly for children who show exceptional talent, the sooner that
instrumental lessons are begun the better, especially if there is any
possibility of their becoming professional musicians.

For most children, however hearing and singing songs would seem
to be the most natural approach to music before the age of five or six.
Martha Colby (1935) found that children between three and a half

and four and a half all made someprogress in learning to manipulate
a tin fife. After a month all but two could produce most of the melodic
patterns within a major third. But after that few of the children made
substantial progress. She thought that a minimal amount of auditory-
manipulative training mightfoster an interest in instrumental music and
probably deepen its aesthetic value later on. However, she concluded
that it would be better for children of this age to learn songs.
Brown (1936) investigated the optimum agefor starting to learn an

instrument such as the piano. He obtained a correlation of -60 between
age andrate of learning and concludedthatthe critical age for starting
piano lessons was about seven. However, Mary Cochran (1930) claimed
that childrenoffive are ready to begin the piano, but only from teachers
prepared to adopt a suitable approach for children so young. She
stressed the importanceofthe kinaesthetic sense and evolved games that
would makethe child conscious ofhis movements. Gesell and Ilg (1946)
found that the typical seven-year-olds among their sample of middle-
class children will often express a strong desire to take piano lessons.
They thoughtthat the craving should besatisfied, so long as the teacher
did not insist on practice between lessons. By eight, the child’s initial
interest may have died out, unless someoneplays with him, or sits with
him while he plays. He enjoys playing duets. It may be wiseto interrupt
lessons for a while till he is ready to return to them. If, at nine, his
interest in taking lessonsstill persists, he can be expected to apply him-
self in earnest.

For amateur performance, it is not too late to take up an instrument
in the teens or even later. In fact, William Cramer (1958) found that
successful achievement in instrumental performanceatthe fourto eight
grade levels is significantly influenced by the motor developmentofthe
child and concluded maturational conditions for the beginning of pur-
poseful study are optimum at grade seven (thirteen years old).
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His conclusions were based on the results achieved on the Watkins

Objective Measurement of Musical Performance Scale by 64 students,

aged 10-14, after a year of class instruction on an orchestral instrument

of their own choosing.

MUSIC IN SCHOOL

Pflederer concluded from her investigation that the overt interaction

of the child with the musical problem seemed to be of primary import-

ance in developing conservation. The child also needs models to

imitate. The musical experiences provided by the curriculum should

stimulate the maximum amount of growth at each stage. Musical

experiences designed to clarify incipient concepts must precede

attempts to intellectualise them. To sharpen the child’s ability to dis-

criminate between patterns and to follow thematic developmentof the

patterns, experience with a large repertoire of these patterns in many

and varied guises is needed.

Her recommendations are largely in agreement with those of Wing

and Bentley. In his Ph.D. thesis, Wing outlined a school music course

based on his own experiments. Arnold Bentley (1966) devotes thelast

chapter of his book to the practical application of the findings of his

investigation. |
For children between five and seven, Wing advocated a wide variety

ofsongs, including those with considerable change ofkey. He questioned

the value of placing too much emphasis on suchactivities as clapping to

music, playing in percussion bands, and ‘Music and Movement’. If

children are to march in time, he suggests that they should sing at the

sametime. Bentley too believes that pitch is the most important factor,

and that one good way for children to become acquainted with music

is to listen to it, and whereverpossible, to sing what they hear. However,

rote-singing may soon becomenotsufficiently challenging — and, there-

fore, possibly boring, especially to the more musical children. He con-

cluded from his research that the majority of children are ready for

work requiring analytical judgments by the age of eight. Children of

that age should be able to take in their stride the singing of diatonic

and chromatic semitones; any difficulty that is encountered seems to

come from namingthe sounds,rather than from inability to discriminate

between them. Being taught to name the soundsin their melodies helps

them to come to grips with the music. In Bentley’s view, by the age of

12, the optimum period for learning to name sounds may have passed.

Neglect of this activity may, he believes, be responsible for lack of
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success in much primary school music - resulting in loss of interest

among the older pupils. |

Wing points out the importance of using staff to write down music,

as well as to read it. It is, of course, all the more interesting if the

children can write down their own compositions. Doig held classes on

Saturday mornings in Cleveland, USA, where children were given the

opportunity of setting words to music and of, for example, composing

little valses. Some of their tunes were quite charming. The older

children tended to produce rather more stereotyped compositions.It is
perhapsa reflection on the difference in theplace given to music as

opposed to the vernacular in school work that this musical equivalent

ofroutine oral class composition merited a series ofthree journal articles.

Pflederer also recommendsthat the child should be encouraged to use

his own original rhythm patterns in varied tonal contexts and his own

tonal patterns in varied metre and rhythmic contexts, as an aid to the
clarification of tonal and rhythmic relationships.

Both Wing and Bentley agree that the average child is hardly ready
for two-part work before 11. Wing thought that a beginning might be

made with the singing of rounds before then. This could later be
followed by cadences and some discussion of the effects of discords.
Bentley suggests the use ofsuch instruments as dulcimers and chimebars
as mucheasier than part-singing, as an introduction to polyphonic work.
These help children to apprehend and analyse concurrent sounds, even
though playing such instrumentsis usually an exercise in manipulation,
rather than in tonal thinking.

In the years before 14, Wing thought it wise not to emphasise the
emotional appeal of music. Attention should be directed rather to
striking and unusualeffects, and to the fine shapes of tunes. Children
between 11 and 13 should find descriptive music easy to appreciate.
Wing suggested that a rather different approach to music was needed
when teaching boys than when teaching girls. Girls would gain a
considerable amount of musical benefit and pleasure from advanced
eurhythmics. Boysare likely to have a greater interest in the analytical
and constructive aspect of music — how certain effects are produced,
etc. Some discussion of chord construction, turning three or four notes
into a melody, even simple harmonisations could be included in their
curriculum. The making of instruments could lead to studying the
historical development of the instruments of the orchestra and of the
symphony, and to learning to identify instruments by ear. Playing the
percussion parts with a recording of a symphonywill give training
both in score reading and listening to good music. With boys, the
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construction or analysis of melodies provided a simple approach to

phrasing andto form.With girls, phrasing might be approached through

eurhythmics.

The musical powers of children of over 14 are not far below those of

adults. They can be expected to do a considerable amount of work as a

leisure occupation, e.g. in preparing for concerts. Both as listeners and

as performers they should be encouraged to form their own opinions,

on the value of works and their interpretation. Analysis of sonatas and

even acoustics (from the point of view of the playing and construction

of instruments) are likely to interest boys. With girls, the structure of

music might be better approached from the point of view ofhow it may

contribute to the building up to emotional climaxes. The history of

music is better studied through the history of composers, since girls are

more interested in people than in the technical aspects of music.

An example of what can be achieved in music with adolescents that

has received national publicity, is the playing and composing of the

pupils of Cirencester Grammar School under Peter Maxwell Davies.

Apart from any artistic worth that the music so produced mayhave,it

is valuable in stimulating the pupils’ interest in mastering the technical

requirements of writing down and performing music.
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Hereditary and Environmental
Factors



XI

Methods of Genetic Study

GENERAL PROBLEMS

Howfar anyability shown byan individualis acquired from the environ-
ment and howfarit is innate is notoriously difficult to assess. Even in
the case of general intelligence where the matter has been investigated
on a considerable scale over a long period, wide divergences of opinion
still exist, in spite of general agreement that intelligence is the product
of both heredity and environment.
The first systematic attempt to study heredity was made by Francis

Galton, the pioneer of scientific psychology in England. Himself
related both to the Darwin and the Huxley families, he concentrated his
interest, after some years as a doctor, biologist and geographer, on the
problems of heredity. He collected data on 997 eminent men in 300
families and demonstrated that the numberof eminentrelatives was far
greater than would be expected by chance. He concluded from this that
genius was inherited. When thefirst edition of his Hereditary Genius
(1869) was published, the idea of the hereditary transmission of human
powers was unfamiliar. As he wrote in the preface to the second edition
which appeared in 1892, ‘the human mind was popularly thought .. . to
be capable of almost any achievement if compelled to exert itself by a
will that had power of imitation.’ Failure to learn was liable to be
attributed to a lack of diligence on the part of the pupil or to incompe-
tence on the part of the teacher. Only 60-70 years ago the Board of
Education regarded backwardness in school subjects as the teacher’s
fault; for, if thechild was below the level considered normal for his age
the school did not receive its grant for that child. The practical effect
of such a policy was that the dull children were often overdriven and
the gifted neglected. |
But Galton’s belief that the fact that talent ran in families necessarily

proved that it was inherited, was also open to criticism. The abilities
shown by eminent men might, his critics argued, just as easily be
explained by the intellectually rich and stimulating environment which

III
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many had enjoyed. Unfortunately for the study of the inheritance of

human abilities, the closer the genetic relationship, the greater the

chance of the members of the family sharing the same homeandsocial

environment for long periods, and it is therefore impossible to deter-

mine how much of the family resemblance is the result of common

environment and how muchis the result of heredity. In fact, wide
differences between individuals in the same family may be a more

potent argument for heredity than the moderate degree of resemblance

which is usually found. The environments oftwo brothers, for example,

are never exactly the same. However, environmental differences can

hardly explain the professor’s son who is very dull, nor why one

brother should be conspicuously bright and another average or below

average.
A really scientific study of human heredity would require that either

the heredity or the environment was held constant while the other

varied. Nature has provided some help in holding heredity constant by

producing identical twins. Since these arise from a single fertilised

ovum, they have an identical set of genes, while fraternal twins spring

from separate ova which happen to be fertilised at the same time and

are genetically no morealike than ordinary siblings (brothersorsisters).

Since fraternal twins share the samepre-natal environment andare born

at the sametime, they tend to be moreclosely associated than siblings.

On the other hand, identical twins may acquire differences between

conception andbirth, e.g. the supply of maternal blood to each maynot

be equal. However, from a comparison of the average resemblance

between identical and fraternal twins, one canat least tell whether or not

heredity is of importance for a particular characteristic, and can some-

times estimate how importantit is compared with environmental con-

ditions.

Normally, identical twins are brought up in the same homeandare

particularly liable to be treated alike by their parents and friends; they

tend to go around together and may be thoughtto influence one another

in various ways. Occasionally identical twins are adopted into different

homes and localities. The most extensive study so far reported was the

investigation carried out by James Shields of the Medical Research

Council who, with the help of the BBC, succeeded in locating 44 pairs.

His research reported in a book published in 1962 convinced Shields of

the importance of heredity in both intellectual and personality factors.
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GENETIC STUDIES OF MUSICAL ABILITY

As in the case of intelligence, the heated arguments in the nature—
nurture controversy have tended to give way to an appreciation that
heredity and environmentinteract in the development and manifesta-
tion of musical ability.
Most psychologists of music would nowadays probably agree with

Farnsworth (1958, p. 184) when he says ‘It is now clear that neither
nature nor nurture can alone make a musician. Both must be present
before musical and other abilities can emerge.’ Nevertheless, opinions
differ as to which side should be stressed. Wing and Drake emphasise
the importance ofinnate factors (see Wing, 1963; 1948, p. 77; Drake,
1957, p. 13). On the other hand, Farnsworth himself and Lundin with
his ‘interbehaviourist’ theories (see p. 173 below), seem to lose no oppor-
tunity of pointing out the contribution of environmentalfactors. This
may be partly because they have in mind the need to qualify the
dogmatic statements of Seashore, Schoen, and Kwalwasser on the
hereditarian side. For example, according to Schoen (1940, pp. 161-3)
“Musicaltalentis first an inborn capacity. Artistic musical performance
rests ultimately on innate, inborn equipment’; while Seashore (1919,
p. 6) stated, “Not only is the gift of musicitself inborn, butit is inborn

efficient teaching. Policy decisions have to be made on how far music
lessons should be available to every child, however poor his ability.
Since music is not a ‘bread and butter’ subject like reading or arith-
metic, it could be argued that if musicaltalentis largely innate, it is not
worth while schools spending too much time on the ungifted. It would
be better to encourage the unmusical to pursue other more profitable
activities, allowing teachers to devote more time andeffort to discover-
ing and fostering the talent of the gifted. Again the teacher mayfeel
reassured if the failure of some of his pupils to progress can truthfully
be ascribed to innate lack of musical ability. The parent may wish to
know whetherit is worth spending time and money on private music
lessons for a child who has not showndefinite promiseofability.
The influence of the environment on a relatively specialised ability,

such as musical ability, might appear somewhat easier to determine
than on general intellectual ability. Indeed, before the days of the
record player and the radio, it might have been comparatively simple to
obtain an accurate estimate of the music a child heard at home and of
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the training he had received from school or individuallessons, though

interest in music wouldstill have been an important factor. The greatly

increased opportunities of hearing good music professionally played

in the home which nowadays exist, have enriched the environment to

an extent that is difficult to assess.

Two approaches to the study of the heritability of musical ability

have been made: (1) genetic studies of family resemblances, and (2)

attempts to assess how far environmental influences affect the perfor-

mance of tests or other musicaltasks.

In the next chapter investigations of family resemblances will be

summarised. Chapters XIII and XIV review attempts to study the

biological mechanisms by which musical capacity could be passed on

from parent to child and racial differences. Chapters XV to XVII deal

with various types of environmentalfactors.
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Genetic Studies of Musical Ability

The earlier attempts to investigate how far musical ability is inherited
were mostly pedigree or questionnaire studies. Since the development
of musical ability tests some research has been carried out in which
parents and children or siblings or twins have been tested and their
scores compared.

PEDIGREE STUDIES

Among the eminentandillustrious men studied by Galton (1869) were
120 musicians. By an ‘eminent’ man, he meant ‘one who had achieved
a position that is attained by only one person in 4,000’. By‘illustrious’
he meant ‘men whom the wholeintelligent part of the nation mourns
whenthey die; who have, or deserve to have, a public funeral; and who
rank in future ages as historical characters. Such men occur only once
in a million or once in many millions.’ Galton considered only seven
of his musicians were‘illustrious’: Bach, Beethoven, Haydn, Handel,
Mendelssohn, Mozart and Spohr. Few people today would give Spohr
a place on sucha restrictedlist. The claims of Mendelssohn over those
of Schubert, for example, might also be disputed. Galton used

a

list
drawn up by ‘aliterary andartistic friend’ as being the most original
and eminent musicians upon record, having found it impossible to
obtain a list of first-class musicians that commanded general approval,
of a length sufficient to show the influence of heredity.

26 out ofthe 120 or about1 in 5, had had eminent kinsmen. As Galton
included nine members of the Bach family and two members of four
other families, the 26 belonged to only 14 families. In the case of
Mendelssohn and Meyerbeer the eminent relatives had achieved their
success in careers other than that of music.
A more extensive genealogical study confined to musicians was car-

ried out by Feis (1910). He attemptedto collect information about the
parents and children of 285 famous musicians, but found the data on
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the maternal lines very hard to obtain, so that the material he could

assemble was seriously incomplete. Moreover, many of the musicians

did not produce children.

An investigation of contemporary musicians and students at the

Juilliard Graduate School of Music, was carried out by Amram Schein-

feld for the first edition of You and Heredity. His virtuosi group in the

following table included such outstanding performers as Yehudi

Menuhin and Artur Rubinstein.

TABLE XII.1 Approximate percentage of relatives with some degree of talent

 

Percentage for

No.in

 

Group Fathers Mothers Siblings
group

Virtuosi 37 75 50 50

Opera singers 36 67 40

Students of music 50 58 74 70

An analysis of the incidenceoftalent in the three groups showed that

where both parents had musical talent, more than 70% of the brothers

and sisters (in addition to the individual reporting) also had talent.

Where only one parent was talented, there was talent in 60% of the

siblings. Where neither parent was talented, only 15% of the brothers

and sisters had talent.

Among the virtuosi instrumentalists, the majority had talented

parents one or both. Yet quite a number reported no talent in either

parent. Nor did the differences in the family backgrounds, or in there

being both parents, one parent, or neither parent talented, seem to have

anything to do with the calibre or quality of musicianship shown by the

individual. |

Sergeant (1967) has also collected some data on the percentages ofhis

professional music groups and of his control group (see p. 72) who

had parents that could play an instrument:

  

Music General

groups students

At least one parent able to play Approx. 80% 62%

Both parents able to play 30-42% 24%

At least one parent a professional

musician 20-45% 6%
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QUESTIONNAIRE STUDIES

In the 1920s several genealogical studies were carried out on the
Continent in which musical ability was assessed entirely or partly by
questionnaires.
Haecker and Ziehen (see Revesz, 1953) found that the chance that a

child will be very musical is 86% where both parents are talented,
about 60% when one parent is musical, and about 25° when both
parents are unmusical. Remarkably similar percentages were obtained
by Heymans and Wiersma (see Revesz, 1953). That no less than 25%
of the children of unmusical parents are described as being very
musical might be partly due to the parents making more generous
estimates of their offsprings’ ability than of their own. Also, the ability
may havebeen inherited from grandparents.

In order to give some degree of objectivity to the assessment of his
subjects’ musical ability, Jan Mjoen of Oslo (1926; 1934) used a musical
index graded from o to 10. In the following table those described as
(P) ‘Poor’ were rated between o and 2. Their ability was limited to being
able to recognise a tune (2). The (M) ‘Musical’ (3-7) ranged from those
who knew when they sang or played out of tune (3), through (5),
holding a second part, to (7) being able to improvise a second part.
The (S) ‘Superior’ group (8-10) were, at the least, able to play by ear,
while the most talented of all could compose and play several instru-
ments.

TABLE XII.2

  

Parents Number of |Number of %age of children

parents children S M P

SxS 7 23 72-28 O
Sx M 40 175 60 34 6

Ss xP 9 34 26 37 37

MxM 30 113 39 49°—=«I2
M x P 2I 75 7 40 53

P xP 7 22 O IO 90

Total 114 442

It is apparent from this table that the higher the average talent of the
parents, the higher the average talent of the children is likely to be.
Mjoen believed that this could be regarded as a demonstration of the
inheritance of musical ability. The environmentalist might object that
the musical environment provided by the parents is likely to vary
roughly with their own talent or lack of talent. Mjoen, however, also
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presented evidence that where both parents are musical (grade § or

above), the proportion of children who are musical corresponds to the

number of grandparents with talent. Thus, where three of the grand-

parents are musical, 90% of the children are likely to have musical

aptitude, if only one grandparenthastalent, only 50% of the children

may bemusical. Mjoen,therefore, concludedthat it is the quality ofthe

stock rather than the quality ofthe parents which determinedtheability

ofthe children. He quoted the following case as an illustration. The four

children of a grade 4 parent married to a grade 5 were rated as grade5.

One married a woman withlittle musical aptitude (grade 2); their chil-

dren averaged grade 3 in musical ability. One daughter’s spouse was

very unmusical. Oneof their children was rated grade 2 and a second,

grade 4. On theother hand, a daughter who married a man with grade 6

talent and siblings whose ability averaged 7 produced seven children

whosecapacities ranged from 5 to 10. Hersister also married a manwhose

aptitude was rated as 6. However, his siblings wereless musical (aver-

age 3). The ratings of their three children were only 3, 4 and 5.

Amongthefamily trees studied by Mjoen was that of the Norwegian

composer, Halfdan Cleve. His father, who was very musical and came

from a musical family, married twice. His first wife was unmusical and

came from unmusical stock. Noneoftheir five children showed musical

aptitude. His second wife, however, was musical. All their five children

were above average musically, and one, Halfdan Cleve himself, very

gifted. Halfdan Cleve married a well-known pianist, who came from a

musical family, one ofher siblings being highly talented. The four child-

ren resulting from their marriage showed promise of exceptional talent.

One performer of international repute conspicuously failed to con-

form to Mjoen’s hereditarian theories. Her family was evidently quite

without talent. However, Mjoen later discovered that she was the

illegitimate daughter of an eminent musician and had been adopted by

unmusical parents. |

Questionnaire surveys however carefully carried out, depend on the

accuracy of the replies. Where instrumental playing is taken into

account, less than justice may be doneto individuals who have lacked

the opportunity to learn to play.

STUDIES BASED ON TESTING

Parent-Child and Sibling Studies

As might be expected thefirst tests to be applied in genetic studies of

musical ability were Seashore’s.
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In fact, during the years of experimentation which preceded publi-
cation of the original Measures, one of Seashore’s students, Felix O.
Smith (1914), applied an early form of the pitch tests using tuning
forks to groups of schoolchildren. The results were disconcerting to
Seashore, who was a strong believer in the inheritance of musical
capacities. The correlation obtained from the scores of siblings was :43
for those without practice and -48 for those who had been given some
practice. This figure was indicative of a moderate degree of connection
between siblings on pitch discrimination. However, when he com-
pared the younger children with unrelated children of the same age and
sex as the elder of his pairs of siblings, he obtained a correlation of-53.
Near zero correlations are to be expected from unrelated children, and
this was found in the Syracusesibling studies (see p. 121).

Shortly after the publication of the Seashore measures, Stanton
undertook a pioneer genetic study to explore the possibilities of using
standardised tests for such a purpose. It seemed to her advisable to
begin with the families of six well-known American musicians, as they
were morelikely to be co-operative than unselected persons. Thebasis
of her sampling was thus rather narrow, though some membersof the
families were in fact unmusical. She interviewed and tested 85 persons,
ranging in age from 8 to 8o.In five of the families she was able to study
three generations. She used the Seashore records to assess intensity and
time discrimination and tonal memory and, by way of variety, tuning
forks to test pitch.

Stanton published her results in a monograph (1922). She did not
attempt to correlate the parents’ and children’s scores or those of the
siblings. Instead, talent profiles were drawn up for each family. She
herself raised the question of how far the percentile ranks of her older
and younger subjects were strictly comparable, and thoughtthat further
research might show a need for different normsfor subjects, aged 45 to
65, and for those over 65. Stanton’s graph plotting pitch scores against
age showsa fall in the 40s, a recovery around 50 and a markeddecline
after 60. Tonal memory showedlittle effect of change with ageing.
It would have beeninteresting to have hadcorrelationsatleast for this
test (the one most likely to be valid in the sense ofrelevant to musical
progress) and for the total Seashore scores with the effect of age elimi-
nated bystatistical means.

Stanton presented someinteresting supplementary data in which the
overall Seashore talent profiles are tabulated against various environ-
mental factors. These will be considered in Chapters XV and XVII. She
also examined the percentile ranks on each of the Seashore subtests of
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the children produced by the mating of parents of various levels of

talent. Most of the parents were above average, but their children

tended to be superior to the average of the parents. For example, on

tonal memory,ofseven parents one ofwhom hadsuperiortalent and one

average, fourteen of the children were superior, two average and one

poor. This may have been partly due to the children being more

adaptable to the test situation. With a more heterogeneous sample,

more interesting results might have been obtained. Stanton contented

herself with the cautious conclusion that it was ‘not impossible’ that the

inheritance of the capacities measured by the Seashore tests followed

Mendelian principles.

Ruth Friend (1939) made an interesting, if optimistic, attempt to

apply the Seashoretests of pitch, intensity and consonance as adapted

by McGinnis (1928) individually to 20 boys and 22 girls at a kinder-

garten school. Their average chronological age was 5:3 and their

mental age averaged 5:11. The tests were simplified by shortening the

amount played and by increasing the interval between judgments. The

children were given the tests twice within a week. The coefficients of

reliability on retest were: pitch -57, intensity -61, consonance 51 and

combinedtests -78. However, correlations between the test scores and

ratings by three teachers of the children’s musical ability was low

(-15). All three teachers had good opportunities ofknowing the children

and their ratings agreed quite closely. The sum of the parents’ ratings

of their children’s ability also showed a low correlation (-26) with the

children’s Seashore scores. The parents were tested with the three

Seashore tests, applied once. The following correlations were obtained

between the mean of the parents’ scores and the child’s mean for two

trials: pitch -14, intensity -46, consonance ‘11. The correlations with

the 25 fathers were: pitch -02, intensity -16 and consonance ‘04, while

the 35 mothers’ scores correlated with the child’s -o9 for pitch, -28 for

intensity and -o8 for consonance. The highest correlations were thus

obtained for intensity, the mostreliable of the single tests as used in

Friend’s study. This might be due to the children having a clearer

conception of ‘loud’ and‘soft’ than of ‘high’ and ‘low’. Seashore him-

self (Hattwick and Williams, 1935) came to the conclusion that even

children of between 6 and 9 had not adequate concepts of ‘high’ and

‘low’, even after practice and exploration, to undertake the Seashore

pitch test. Friend herself doubted if the answers to the consonancetest

(a test no longer part of the Seashore measures) were based on any real

aesthetic judgments. Low negative correlations were obtained between

the parent’s estimate of the child’s musical environment and his Sea-
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shore scores. Given satisfactory tests ofmusical aptitude ofyoungchild-
ren, an investigation such as Friend’s would be of considerableinterest,
A morerecent investigation using a modified version of the Seashore

tests was carried out by Professor Luigi Gedda (1961) of the Mendel
Institute in Rome. He andhis colleagues tested a group of choirboys
chosen from the Sistine Chapel and as many oftheir relatives as pos-
sible. The boys were between 11 and 15 years of age. A group of boys
of the same age, but not musically selected, acted as controls. The
choirboys were found to be clearly superior in their discrimination of
pitch, intensity and timeto the control group. Their relatives were also
superior. With the tonal memorytest, Gedda asked his subjects merely
whether the second playing was the same or different from thefirst.
80% to 90% of the choirboys’ answers were correct. But both their
relatives and the controls had definitely fewer correct answers.

UNIVERSITY OF SYRACUSE STUDIES

Kwalwasser (1955) summarised the results of three student researches
based on the use of his tests. The correlation of the scores of 255 pairs
ofsiblings was -48. The 71 pairs ofbrothers’ scores correlated-56, while
the 65 pairs of sisters’ scores correlated only -46. With 151 Negro
siblings, a correlation of +53was obtained. In both cases, when random
pairings ignoring the blood relationship were made, only zero or insig-
nificant correlations were found.

Kwalwasser also mentions three attempts to compare parents and
children which were made by experienced andwell-liked music teachers.
Unfortunately, all three found the mothers, though interested, had
difficulty in arranging time to be tested, while many of the fathers
seemed disinterested and uncooperative. Kwalwasser does not give the
correlation coefficients, but they were ‘lower’ than with the siblings.
This may have been due, he suggested, to the unfavourable attitude of
the parents, to the considerable difference in age, or to a deterioration
of hearing on the part of the parents.

SHUTER’S STUDY

Thetests used in previous investigations were not the most satisfactory
from the point of viewof validity and reliability. Shuter, therefore,
used the well-validated Wing tests for a Study of parents and children,
and of twins, carried out at the University of London Institute of
Education.
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The aim of the first part of her investigation was to compare the

musical ability of parents and children, to see what connections existed

which might be related to hereditary and/or environmental factors.

Information on the latter was obtained by questionnaires (Shuter, 19645

1966).

The main group tested consisted of 54 pupils of a mixed grammar

school and 63 of their parents. Thirteen pupils of a grammar school

for girls and 15 of their parents were also tested. Both schools were

situated in the Home Counties. The children’s ages ranged from 11:1

to 18:1 (one elder sister, aged 21, was also included). To enable the

children’s Wing scores to be compared with those of their parents, the

raw scores were converted into Musical Quotients (MQs) by the formula

given in the Wing Test Manual. As Shuter also wished to consider the

first three tests separately from the four appreciation tests, corrections

for age were made in accordance with the differences which appeared

when the raw scores were plotted against age.

The desirability of including parents and children at all levels of

musical ability was stressed to the schools beforehand. Unfortunately, a

volunteer group tends to become a self-selective one, since adults are

more likely to attend if they themselves are musical, or have some in-

terest in music or feel that their children may show talent. In fact the

average MQofthe parents was 112 and that of the children, 132.

As is well known,any group so ‘selected’ from the top end of a scale

is very likely to give depressed correlations. However, when the MQs

of both parents were averaged and compared with their children’s, a

correlation of -475 was obtained. With the 14 pairs of siblings, the

correlation was °496. These figures were close to the -5 ‘typically’

reported between parents and child and between siblings on intelli-

gence. However, comparing each child with each parent (number of

cases = 100) yielded a correlation of only -290. But this rose to -364

when the results from the girls’ school, where the self-selective effects

were particularly marked, were omitted. Shuter therefore considered

that with a more representative sample of parents and children the level

of correlation would rise rather than fall. Wing tests 1-3 correlated

-1§7 — even lower than appreciation tests considered separately (-260).

Shuter also compared the MQsofthefathers with those oftheir wives

in the 25 cases where she had been able to test both parents. The figure

obtained was quite low: -331 compared with the range of correlations,

from -3 to 7, mentioned by Cattell (1950) as found with married

couples for a variety of traits such as height, intelligence and interests.

One might have supposed that amateur musicians who devote a high
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proportion oftheir spare time to music would stand quite a good chance

of meeting and marrying women with similarinterests.

TWIN STUDIES

Kwalwasser (1955) mentions a twin study carried out in which a corre-

lation of -77 was obtained on the K-D tests and of -84 on the Kwal-

wasser—-Ruch Test of Music Accomplishment. Achievementtests often.

do correlate more closely than for example intelligence tests, especially

among fraternal twins. Kwalwasser does not say how manyof the 25

pairs of twins were considered identical.

The validity of studies comparing identical with fraternal twins

obviously depends on the accuracy with which the two types of twin

can be distinguished. Investigators who have been able to supplement

their own observations of the appearance of the twins by such objec-

tive measures as blood grouping and examination of finger prints claim

to be able to identify as fraternal or identical over 97% of twins. One

such extensive investigation was the Michigan Twin Study (Vanden-

berg, 1962) for which batteries of cognitive and perceptual tests were

administered to some 33 pairs of identical and 43 pairs of fraternal

twins. Vandenberg included Seashore’s pitch, loudness and rhythm

tests and Wing’s pitch and memorytests. Only in the case of the rhythm

and memorytests were there significant differences between the scores

of the two types of twin. The ‘heritability indices’ intended to show the

percentage by which heredity contributed to each variable were as

follows:

Seashore Pitch 00%
Loudness 44%
Rhythm 52%

Wing ‘Pitch 12%
Memory 42%

It is surprising that the two pitch tests should apparently be solittle
subject to hereditary control. Acuity of hearing, which is, however, not
closely related to pitch discrimination (see p. 197) proved highly
heritable, but only in the case of the right ear. Vandenberg himself
suggested that it might only be the exceptional talent of the great com-
posers that has an hereditary factor.

Stafford (1965) has re-analysed some twin data collected by Thur-
stone based on testing 48 pairs of identical twins and 54 pairs of fra-
ternal twins. In his re-analysis the contrast between the types of twin
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was foundto besignificant for the Seashorepitch tests. In this case the
memory test was found to be less hereditable. Both Thurstone and
Stafford foundsignificant degrees of contrast in the case of the Seashore
Rhythm Test.

In the secondpart of Shuter’s investigation, 50 pairs of twins ranging
in age from 9 to 16 were tested. They were classified as identical or
fraternal by general impression and careful inspection. In addition,
Shuter obtained Wing scores for 11 pairs ofyoung adult twins who were
being studied by the Medical Research Council Psychiatric Genetics
Research Unit for another purpose.
Many of the twins were well below average in musical ability and

found the appreciation tests particularly difficult. Shuter therefore con-
sidered that MQs based onthefirst three Wing tests to be morereliable.
As would be expected if heredity is a factor in musical aptitude, the
average difference in MQ between each individual and his co-twin was
lower amongthe identicals and a higher proportion of the identicals
had lower intra-pair differences. In the following tables each class of

TABLE xi1.3 Distribution of intra-pair differences

 

Musical quotients
MQ Identical Fraternal

points Children Adults Children Adults
differ- Boys Girls Men Women Boys Girls Mixed Men Women
ence

 

0-4 4 2 2 I 3 I I

5-9 I 2 I 2 I

10-14 2 2 2 3 2 2

15-19 I I I 2 I 4 I

20-24 3 2 I I

25-29 2 2 I I

30-34 I I

35-39

40-44
Over 45 I

Totals IO 10 5 3 9 12 9 2 I

twin is subdivided by sex and by age, though the numberin each cate-

gory is quite small.

Shuter in her thesis (1964) compared the extent of intra-pair dif-

ferences with the twins’ attitude to music, amountof training and of

listening. No consistent relationships emerged. The majority of the
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subjects had never had music lessons and only very few ever attended
concerts or listened to classical music in their homes. Amongthe iden-
tical twins, if one had received music lessons, so had the other. A dif-
ference of22 MQ points was found among

a

highly talented pair of boy
twins, judged to be identical. They had both been studying the piano
for 4 or 5 years and did a good deal of practice. On the other hand, the
two pairs ofidentical girl twins with the most discordant scores (differ-
ences of 23 and 33) hadnever had music lessons. Amongthefraternal
twins, the larger differences were found among those who were having
lessons and whoplayed for about equal periods, as opposed to those who
were similar in not playing at all. But the numbers were too small to be
conclusive as to whether or not the training might have caused, or
increased the differences.

TABLE X11.4 Means and mediansof intra-pair differences

 

Musical quotients
Identical Fraternal

MQ Children Adults Children
points Boys Girls Men Women Boys Girls Mixed Adults

$$

$$$
Means I0‘90 13°10 9:20 15°67 16°33 20-04* 13°67 15°67
Medians 9:00 12:00 II‘00 15:00 I5°00 I2°50 15:00 18-00

* Would fall to 13°86 if the pair with the difference of 88 points were excluded.

When the MQofeach identicaltwin was comparedwith his co-twin’s,
the correlation was -84 for the 20 child pairs and -79 when the 8 adult
pairs were included. With the 20 pairs offraternal twins ofthe same sex
the correlation was :72. Little difference was madeto this figure by
adding the results from the 9 pairs of boy-girl twins and the 3 adult
pairs. The heritability indices showed that in the case of the children
heredity contributed 42% to their musical ability and in the case ofall
the subjects, 26%. The contrast between the two types of twins was
considerably less than has been reported on intelligence tests, where
correlationsof over -9 have been obtained foridentical, and of «5 or 6 for
fraternal, pairs. But factors such as thelevel ofdifficulty ofthe tests ma
have affected Shuter’s results.

In spite of misgivings aboutthereliability of the Wing subtests with
such unmusical children, Shuter correlated the pitch and memory tests
separately to see whether or not the results would confirm Vanden-
berg’s. On thepitch test, the intra-pair correlation ofthe fraternals was
higher than that of the identicals. But on the memory test the identical
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twins correlated -77 and the fraternals -50. The heritability index

showed a contribution by heredity of 53%. (This rose by 64%, appre-

ciably higher than Vandenberg’s figure, when it was calculated by the

formula used by him.)

Since the Wing pitch test has been found to correlate quite highly

(see p. 198) with the memory test, it is surprising that the two tests

apparently differ appreciably in the extent to which they are under

hereditary control. As some measure of pitch discrimination would

appear to be a pre-condition of melodic memory, one might have

expected that, if any difference was found,the pitch test would show

the higher degree of heritability.

IDENTICAL TWINS BROUGHT UP APART

Only one of the earlier studies of identical twins brought up apart

included results of testing musical ability. This was concerned with a

male pair brought up in Glasgow to whom Vernon administered the

K-D tests. One twin apparently showed a definite aptitude for music.

At the age of nine he had chosen to study the violin and had made

satisfactory progress. After five years however, he had to give up his

music lessons due to his father losing his job. The other twin’s only

special talent was playing the trumpet, which he took up at 14. He

played in small amateur dance bands. His K-D scores were much

inferior to his brother’s, which was considered ‘not surprising’ in view

of the latter’s superior musical education. ‘However, there wasno

general resemblance between the patterns of their scores on the indi-

vidual tests, such as would indicate a genetic basis to their musical

talents’ (Yates and Brash, 1941).

Shuter was able to test 5 of the pairs brought up apart who had

earlier taken part in the study carried out by the MRC Genetics

Research Unit. In describing her results, she adopted the pseudonyms

used by Shields in his book (1962) describing the MRCinvestigation.

Shuter foundthe following differences in Wing scores between each

twin and his co-twin: 2, 2, 12, 15 and 20.

One of the pairs whose total Wing scores differed by only 2 points

had a rather similar musical background. Aged 42 whentested, Jenny

had been brought up in a London suburb and Kathleen in a small

seaside town, where she was regularly visited by Jenny. Both claimed

to be interested in music; both had had one or two years of pianoles-

sons during childhood, though Kathleen claimedto listen to as much as

six hours of classical music a week.
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Both of the other pair of twins with a difference of only 2 points in
their Wing scores had grown up in families where other members of
the family played in brass bands. They had been broughtupin a large
town in the North of England and were aged 38 when tested. But while
Francis had actually played the cornet and other brass instruments in a
band for 24 years, Foster had not had the opportunity of learning to
play till only two months before he was tested. When his 9-year-old son
had begun to learn the cornet, he had taken up the E-flat bass, so that
they could help each other in their lessons. He seemedto be thoroughly
enjoying playing. The twins’ subtest results were very similar.

Test I 2 3 4 § 6 7 Total

Foster II 18 16 7 § 8 8 73
Francis I2 17 16 9 8 6 7 7§

The difference of 12 was found with an older pair of twins (age at
testing = 57) who had been brought up apart in mining villages in the
North of England. Jim whose score was only 56, had moved South as a
young man. He was moreinterested in music than his co-twin and his
tastes were more sophisticated than Robert’s. He attended concerts at
the Royal Albert Hall and listened to classical music. He liked ballet
music and Tchaikovsky, while Robert preferred Strauss.

Jacqueline, whose Wing score was 79 compared with hersister’s 64,
had enjoyed a much superior musical backgroundas a child. Her adop-
tive father conducted a church choirtill the age of 80. There was much
music-making at home. Jacqueline herself had piano lessons for seven
years from the age of 14 and later conducted a Townswomen’s Guild
choir. Beryl, on the other hand, had never had music lessons, though
she belonged to a choir. No onein her homeplayed.
The largest difference in Wing scores, 20 points, was found among

two female twins tested when 43. Separatedat birth, they did not meet
from the ageof 3 till they were 39. Their father played the piano and
had gained RCM diplomas when young. Olive, who was brought up
by her own parents, had pianolessonsfor two years from the age of Io.
From the age of 14, she listened to music, mostly light classical or
organ music, every evening. Madge was brought up by an uncle and
aunt who encouraged her to become a piano teacher. She gained the
ALCM and ATCL diplomas,but at time oftesting had given up music
teaching and had become,like her twin sister, an assistant nurse. It is
possible that some ofthe higher Wing score made by Madgewas dueto
her feeling more confident at being able to do the tests than was her
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sister. Both scored well above the average and some of Olive’s scores

on the subtests were very close to Madge’s:

Test 12 3 4 § 6 7 Total

Olive IO 27 17 8 14 5 9 go

Madge 17 26 25 9 13 10 10 II0

They had similar tastes in music, as in clothes and books, as Shields

(1962) noted: ‘One mentions Tchaikovsky’s first, the other Rachmani-

nov’s second piano concerto as among her favourite compositions.

Olive likes the Messiah best of all. On top of a pile of music in Madge’s

room was a copy of the Messiah. Although she plays only a very little
29 3

herself, Olive says ‘‘music is a big influence in mylife”.

These studies do provide some evidence of genetic factors in musical

ability, but so far they do not emerge as clearly as in the case of

intelligence.
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How is Musical Capacity Transmitted?

The studies reviewed in the last chapter were primarily concerned with
the question ‘How far is musical ability innate?’ But we can also ask
‘By what biological mechanisms is musical capacity transmitted?’ The
latter question assumes, of course, that musical ability is to some extent
under genetic control.
While Galton was engaged on his study ofthe genealogies ofeminent

men, an Austrian monk was patiently and systematically investigating
the effects of crossing different strains of garden peas. Pure strain peas
with a pair of genes for tallness were, he found, always tall. When
crossed with pure short peas, the hybrids were alwaystall, thetall gene
being the effective or ‘dominant’ one. More excitingly, when two
hybrids were crossed, he obtained one puretall, two hybrids (tall in
appearance, with one tall and one short gene) and one pure short
one.
The genetic laws of dominant and recessive genes which Gregor

Mendeldiscovered were, however, published only in an obscure journal
and their true significance was not recognisedtill 1900.

It was very natural that when the work of Mendel became known,
geneticists should have been eager to find out whether the genes
governing the transmission of human characteristics could be iden-
tified. This was relatively easy in the case of the kinkiness of hair
wherethe effects were clear cut. But the numberofpsychological traits
traceable to single genes was, as Cattell complained in his book on
Personality (1950), ‘regrettably small’,

In most cases, complications of three sorts are found:

I. There may be two or more different genes which produceidentical
or seemingly identical effects.

2. ‘he same gene may havedifferenteffects in different individuals
or under different environmental conditions. This may be dueto vari-
ations in the ‘penetrance’ and‘expressiveness’ ofa gene. Every gene has

PMA—E I29
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a certain degree of penetrance, and for a given degree of penetrance,

may or may not be expressive in the individual.

3. Moderator genes may determine when theactivity of a particu-

lar chain of genes will begin or end.

Characteristics dependent on dominant genes will run in families
recurring generation after generation, since only one parent is needed

to pass them on. Although the degree to which they are shown in any
given individual may vary, an examination of family trees over several

generations is likely to reveal inheritance of a dominant gene. Traits

determined by recessive genes cannot be identified by following them
through several generations since they usually occur suddenly in a
ineage as the result of the mating of parents of similar genes. The

parents and the children of the individual affected rarely show the re-

cessive trait but it also appears in about one in four of the affected
person’s siblings.

Special patterns of sex-linked inheritance are sometimes found due

to the two ‘sex’ chromosomes. Besides 22 pairs of matching autosomes,
human females have two smaller X chromosomes and males one X and
one very small Y chromosome. Because the X chromosome is much

larger than the Y chromosome, for many genes on the X there are no
corresponding genes on the Y. A woman with a recessive gene on one

X chromosomeonly will not be affected by it, but a man with such a
gene on his X chromosomewill have no normal alternative gene on his

Y chromosomeand will be affected by it.

The man will not transmit the trait to his sons, but his daughters

will all be carriers since they have received an X chromosomefrom their

father. When they come to have children, half their sons will inherit

the trait and half their daughters will be carriers.

If a gene were linked with the Y chromosome,all a man’s male

descendants would be affected, but none of the female line. No certain

cases of Y-linked inheritance are yet known, though some will almost

certainly be found (Carter, 1962).
In sex-limited inheritance, men only show thetrait (e.g. a certain

form of premature baldness). Women can inherit it from their fathers

and transmit to their sons, but do not show it themselves, perhaps

because the glandular makeup of the two sexes may govern the way in

which the gene expresses itself. The distinction from sex-linkage is

readily made by the fact that in sex-limitation men can transmit the

condition to their sons.
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THE BIOLOGICAL MECHANISMS OF THE INHERITANCE OF

MUSICAL CAPACITY

The first attempt to apply Mendel’s principles to musical capacity
seems to have been made by C. C. Hurst (1912). He observed the
population of an industrial village in Leicestershire over a number of
years, noting how many of the children took after their parents in
‘musical temperament’ as well as a number of physical characteristics
such as hair colour, eye colour and left-handedness.
By musical temperament he meantability to be able to pick up a

tune after only a few hearings, spontaneoussingingearly in life and a
‘natural feeling for harmony’. According to Hurst, when both parents
are musical,all the children are musical. Whenneither parentis musical,
signs ofaptitude will be shown by noneor by only a few ofthe children.
Whenonly one parentis musical, either none ofthe children has ability
or 50% are musical and 50% unmusical. Hurst concluded that musical
ability was a recessive trait, lack of aptitude might be due to an in-
hibitory factor preventing the expression of the musical talent which is
hypostatically present in everyone. Do the tone deaf, he wondered,
suffer from a double dose of the inhibitory factor?

Drinkwater (1916) tried to apply Hurst’s conclusions to the pedigree
of a family that had produced several distinguished organists. When
both parents were musical, all the children —no less than 10 in one
case — were found to be talented. When one parent was unmusical but
of musical stock, one half of the children were musical. But in the case
of this family and of others mentioned by Drinkwater, when only one
parent was unmusical, the proportion of children showing talent often
exceeded theoretical expectation. Drinkwater supposed that the mothers
(the parents classified as unmusical) might, in fact, have had some
ability, but that it had been eclipsed by their husbands’ high degree of
professional talent. The lack of a graded method of assessing musical
ability leaves such questions unanswered. But the children of pro-
fessional musicians would have excellent opportunities of learning, and
some with only moderate gifts might have become competent musicians.
Two pedigree studies relating to musical ability were included in a

series published in the United States.
Northrup (1931) studied three generations of one family. In the first

generation the father was highly talented and the mother unmusical.
The second generation consisted of five musical children and one who
was ‘musically inclined’. A musical son married an unmusical woman
and produced three definitely musical children and one moderately
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musical one. The other musical son married a fairly musical woman;
their child was musical. A musical daughter married a man without
talent; their four daughters showed ability but their two sons did not.

Reser (1935) endeavoured to follow musical ability through five
generations of one family. Unfortunately her main criterion of musical
ability seemed to be the possession ofa fine singing voice. It may have
been the voice and not the ability to use the voice which was being
handed down. For the first two generations of the family she was
dependent on descriptions by living members of generations III to V.
These may not have been accurate. The musical trait appeared to be
passed on through the generations without a break; it was thus appar-
ently inherited as a Mendelian dominanttrait, but the progeny of the
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(Adapted from Ashman, 1952)

non-musical membersofthe family were not given and data about them

would have been equally valuable.
An interesting attempt was made by Ashman (1952) to trace the

biological mechanism of ability to carry a tune, through four genera-
tions involving members of three families. Though Ashman quotes

Seashore scores for III 6 (PR = 51), III 5 (PR = 15 to 20) and for
III 3 (PR = 76) (see pedigree chart above) most of his information

appears to be based on his personal knowledge of the families. His

report includes some comment onthe individuals concerned.

The brothers, § and 6 from generation III, lived up to the ages of 8

and 10 respectively in the mountains of Virginia. ‘They had no school-

ing and no contact with music. As soon as they were sent to school, 6

rapidly learned to reproduce simple melodies from memory, while 5
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never learned to sing more than an occasional two or three bars in
tune.

In generation IV, male 7 enjoyed music at school andlistening to
gramophonerecords at home. He wentto a college where behaviourist
ideas prevailed and where musical ability was regarded ‘as an out-
standing example’ of an acquired ability. He practised hard, but wholly
Without success.

IV 10 was encouragedby his mother, though she was apparently
not herself musical, to take lessons. Though he maderapid technical
progress, he had no ear for music and no musical memory. His brother,
IV 9, received no encouragementto learn and no musicaltraining, yet
he could recall simple melodies.
Ashman put forward the following biological explanation of the

pedigree.
Individuals known to have had superior musical ability, e.g. II 1 and

2 and III 3 and 4 havereceived from both parents an incompletely
dominant gene.
Those in whom musical memory is apparently either absent or very

deficient have a pair of recessive genes (as Hurst had envisaged). He
concluded that ‘simple’ memory for melody is possibly determined by
a multi-factor gene, having other effects which are of survival value.
(This is reminiscent of Darwin’s idea that music originated as a means
of attracting a desirable mate.) Melodic memoryis, however, probably
not such a simple factor as Ashman supposed, butat least the evidence
cited elsewhere in this book showsthatit is likely to be closely related
to musicalability.
Ashman was, ofcourse, right in thinking that it is likely to be easier

to trace the genetic mechanism ofa distinctive characteristic that can
be isolated and identified as present or not present. Tone deafness
seemed a promising condition for a genetic investigation. Since an in-
ability to perceive or reproduce pitch patterns in a normal fashion is of
concern to teachers of speech as well as to music teachers, a joint
investigation of tone deafness was carried out by Dr H. Kalmusofthe
Eugenics Department and Professor Dennis Fry of the Phonetics
DepartmentofUniversity College, London. A test was developed which
appeared to discriminate efficiently between the tone deaf and the
normal, at least among intelligent adults and adolescents. This was a
distorted tune test consisting of the first two or more phrases of 25
well-known tunes. In one version the tune was played correctly and in
the second the melody was distorted by the insertion ofseveral blatantly
wrong notes, the rhythm and tempo remaining unchanged. The
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subjects were asked to decide whether the tunes were played rightly

or wrongly. Seashore’s memorytest, a number memorytest and a pitch

discrimination test were also used. Musical subjects occasionally

marked a right tune as wrong because of someslight distortion in the

recording or irregularity in the playing. This was an ‘A’ type oferror.

Consistent marking of wrong tunes as right seemed indicative of some

deficiency in the subject. This ‘B’ type of error was given three times

the weight ofA and the scores were calculated as 3B—A (whereB is the

numberofwrong tunes judged right and A the numberofright marked

wrong). The results showed a clear-cut division into two groups. 95%

of some 1,200 subjects with marks of less than 14 were considered

normal, and the other 5°% tone deaf (Fry, 1948). Performance of the

Seashore memory test was invariably found to be bad amongthe tone

deaf. A significant but weakercorrelation with pitch discrimination was

found. No very strong degree of association was found with a number

memory test. Thatthe results ofthe distorted tune test were not unduly

influenced by opportunity to learn the specific songs chosen was indi-

cated by the fact that Continental students who did not know them

made hardly more type B errors than the English.

The tone deafness (or tune deafness as Kalmuscalled it) appeared

frequently to segregate in families and siblings in ratios indicating that

it might possibly be caused by a single gene, possibly a dominant

(Kalmus, 1949). However, in an article in Scientific American in 1952

he stated ‘We do not know for certain whether tune deafness is caused

by a single gene difference or controlled by many genetic factors.’ He

thought that there might be several types of tune deafness and that it

was by no means independent of upbringing.

As a result of his enquiry into the musical aptitude of the relatives of

professional musicians (see p. 116), Scheinfeld put forward a theory on

the inheritance of conspicuous talent. He agreed with Seashore that

musical aptitude has specific components such as the sense of pitch,

or rhythm,etc., and that these have a constitutional basis. But while a

foundation of such aptitudes is required before any talent can develop,

something more is needed for real talent and virtuosity. Scheinfeld,

therefore, supposed that the highly talented must have in addition

‘certain rarer ‘“‘special” genes which act either to intensify the effects

of the more ordinary “‘aptitude” genes or to produce some unusual

supplementary effects’.

In each ofthe three groups hestudied the incidence oftalent followed

the pattern quoted on page 116 above. It is clear, stated Scheinfeld,

that no single dominant gene, or no two recessive genes, could account
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for these ratios. A multiple-gene mechanism would be needed, and the
simplest one which might fit the requirements would be, at the very
least, two different dominant genes, passed on by only a single parent
to a given child, or each parent could give the child one of the required
genes.

Scheinfeld then applied this theory to Toscanini’s family. The lack
oftalent reported in Toscanini’s ancestry could be due to the paternal
side of the family handing down only oneofthe required special‘talent’
genes, while on the maternal side the other had been carried — neither
being effective by itself. Both genes were brought together through the
mating of Toscanini’s parents, when the chance of the combination
appearing in one of their children was one in four or less. To explain
whysolittle of Toscanini’s talent had been passed onto his children or
grandchildren, Scheinfeld pointed out that even if his wife (described
as “mildly musical’) carried one or both of the required ‘talent’ genes,
the odds mightstill be only aboutfifty—fifty ofany given child receiving
the required double combination. In fact, only one of Toscanini’sthree
children appeared to have any talent at all and only the child ofthis
daughter, out of the three Toscanini grandchildren, showed any talent
for music.

Scheinfeld’s assumption that the great musicians differ from those of
lesser talent in possessing a special kind of talent for music for which a
special type of geneis required, is open to question. Atleast up to the
level ofhigh professionaltalent, there would seem to be no fundamental
difference in kind (Shuter, 1964). Scheinfeld admits that other types of
qualities - tenacity of purpose, performing ability, etc., are necessary
for success. A combination of high all-round abilities with specifically
musical talent might account for genius without postulating a special
kindoftalent. If, however, such a special kind ofendowment does exist,
Scheinfeld’s assumption of a double dominant gene might conceivably
be correct. In any case he puts it forward merely as a possible theory.

It would seem unlikely that any sex-linked mechanism could be in-
volved in the transmission of musical aptitude when boys and girls
make approximately equal scores on the Wing and other musical
ability tests (see Chapter VIII). Sex-linked inheritance involves a much
higher proportion of males showing the inherited characteristic than
females. Thus in the case of colour-blindness some 4% of males are
afflicted but only -4°% of females. However, Haecker and Ziehen’s data
seem to suggest that musicality may be inherited to a greater degree
from the father than from the mother. 22% ofthe 74 cases of “musically
productive’ individuals seem to have inherited their ability from both
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parents. In 25% of the cases the talent appeared to have been trans-

mitted by the father alone, and in only 12% by the mother alone

(Haecker and Ziehen, 1922, cited Revesz, 1953, p. 191). As we saw on

page 118 it is, however, difficult to assess how far experience of music

affected their results. It is possible that the child’s opportunity of

learning music and becoming musically productive may have depended

on whether or not his father, rather than his mother was musical, in

these Continental families of half a century ago. Swift found that the

K-D scores of brothers were more closely associated than those of

sisters (see Kwalwasser, 1955).

Shuter, however, found a clear difference between the agreement of

the Wing scores between father and child as compared with mother

and child, and between male, as opposed to female, twins. The correla-

tion of the children’s MQs was quite high (-627) with those of their

fathers, but quite low (-258) with those of their mothers. Shuter

scrutinised the data from the parents’ questionnaires on the amount

they played,on their musiclessons,andtheir listening habits. However,

even for these children of grammar school age, it seemed to be the

mother, rather than the father, who set the musical environment. With

the 10 pairs of identical boy twins, a correlation of -90 was obtained.

When compared with the correlation of -73 for the nine pairs of boy

fraternals, a hereditability index of 62% was found. Here again, the

environmental data did not provide any explanation ofthe sex difference.

As far as is known, sex-linked characteristics can be passed on only

from father to son or from father to daughter, but not to both. Some

selection effect might be involved in Shuter’s results, for example men

may be more inclined to volunteer to be tested if their children resemble

them in being musical and unmusical. The number of male twins was

quite small. However, Shuter thought that there might be some con-

nection between her findings and the higher proportion of boysclassi-

fied as tone-deaf. Bentley (1954 and 1957) carried out an extensive

enquiry amongteachersto find out how many children were considered

‘monotones’. The percentage of boys was muchhigher at the age of 7

and failed to decrease with age as much as amonggirls. At 12, 7% of

boys, but only 1% or 2% of girls, were categorised as ‘monotones’.

Bentley himself thought that the 4% of individuals whoare still mono-

tones at 12 may be the same 5% of the adult population of both sexes

whoare tune deaf according to Fry. Fry, however, did not give separate

percentages for the two sexes. But, why some ‘monotones’ outgrow

their deficiency before the age of 12 would require investigation.
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Racial Differences

It has sometimes been suggested that certain races, such as the Negroes,
the Jews or the Germans, have special endowments in music. Thus

Moss (see Klineberg, 1935) expressed the view: ‘With the Negro,
rhythm seems to be an innate quality, and he can extract music from
any sort of instrument.’ As Klineberg himself points out, however,
Negroes themselves often question statements of this sort. For many
Negro communities music plays an important part in life, but this is
by no means universal. In rural West Virginia where Klineberg lived
for some time he foundverylittle interest in music among the Negroes;
such interest as existed was directed towards modern American songs.
In the larger cities it seemed that music meant no moreor noless to the
Negro than to his white fellow citizen.

In the 1920s and 1930s various efforts were made to use the Seashore
and other music tests to investigate these popular notions aboutracial
differences. The most easily available comparison was between Negroes
and white Americans. Since Negro children were usually behind white
children of similar age in school grades, the problem arose ‘Should the
two populations be compared by age or by grade?’ To obviate this
difficulty, Dorothy van Alstyne and Emily Osborne (1937) tested child-
ren aged from two anda half years to six and a half. Their 264 Negro
and 307 white subjects were selected to be as nearly comparable as
possible. The children were asked to clap blocks togethereither in time
to patterns produced by Williams’ rhythm meter or to reproduce them
after listening to each. The Negro children were markedly superior at
clapping in time to the apparatus. They werebetter at simple patterns,
and at a slower tempo. Their superiority was less marked at reproducing
the patterns and decreased somewhat with age. When schoolchildren
and college students are tested, Negro subjects tend to maketheir best
showing on the Seashore rhythm test, and to excel the normsfor white
populations. However, the differences are usually small (see Kwal-
wasser, 1955, for a list of various studies and his interpretation of the

137
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findings). With the other Seashore tests, white students sometimes

make slightly superior scores, but whether this is due to genetic differ-

ences, greater test sophistication or to cultural differences, it is hard to

say.

Further afield, with the financial support of a benefactor interested

in the problem of race crossings in a country with a mixed population,

Davenport and Steggerda (1929) undertook a comparative study of full

Negro, mulatto and white populations in Jamaica. The Seashoretests

were included amongthetests they applied. As they decided to discard

all results that did not reach the chance level, the numbers remaining

in their groups were not very high. On the whole, the Negroes tended

to make slightly higher scores than the whites, with the mulattoes

coming in between. But the results of the subtests were not very con-

sistent among the age groups and the white people tested were said to

be rather inferior and an unrepresentative sample.

It is even more difficult to interpret results obtained by testing non-

European peoples wholive in very different cultural backgrounds. If

lower scores are made by Eskimoes or African villagers, it is difficult to

estimate how much should be allowed for ‘cognitive’ difficulties, i.e.

unfamiliarity with English or with the testing situation. Walter Eells

(1933) travelled 8,000 miles through the Alaskan winter to remote

schools and settlements to test Alaskan Indians, Aleuts and Eskimoes.

Their Seashore scores were definitely inferior to the US normsonpitch

and memory, though the Eskimoes and Indians were not inferior on

intensity. Eell’s study was one of the most extensive investigations of

primitive cultures with objective tests at the time. Owing todifficulties

of travel, he was only partly successful in securing representative

samples of the three peoples. Commenting on Eell’s study, Cecil Mann

of Denver University (1940), pointed out that the difficulty of ad-

ministering the Seashore tests to primitive people could be appreciated

only by one whohastried. He himself had attempted to apply them to

over 800 children of Fiji and Indian races. The children experienced

such obvious difficulties in understanding and carrying out the direc-

tions, that the results had to be discarded as worthless.

Richard Oliver (1932) made a determined effort to test 90 Kikuyu

schoolboys with the Seashore test. Their ages ranged from 12 to 24,

averaging 198. All were learning to sing at school and ten played the

harmonium. Before attempting the tests they practised listening to

examples and calling out the answers. The average scores they made

for Time, Intensity and Rhythm, were well above the American 7th

Grade norms. But their average percentile rank for the pitch test was
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only 40 and for the tonal memorytest only 22. Oliver wondered why
the scores on these tests were so low, since they had considerable ex-
perience of antiphonal singing in their African music where the chorus
repeated the part just sung by thesoloist.
The poor results may have been due to difficulty in understanding

the test instructions. In spite of all his efforts the Kikuyus found the
instructions for the tonal memory and consonancetests difficult. Even
with a relatively sophisticated student group in India, Parthasarathy
(1957) found that Seashore’s scores did not follow the pattern set in the
American norms, and concluded that local norms would have to be
developed before the test could be used in India.
Drake has madeparticularly careful efforts to test primitive and rural

subjects whose exposure to Western music would be minimal. This
must have been particularly difficult in the case of his rhythm test,
since any music with a steady beat would be relevant. But certainly,
the opportunity for training in music and for casually hearing good
quality Western music was much less than with most white people.
Drake (private communication) collected data on Seminole Indians in
Florida, Indians on Guam, natives of the Dutch Antilles, rural Mexi-
cans and a small group of Japanese. He claims that the results he
obtained were remarkable in that no real differences appeared. Such
variability as was found seemed to be mostly due to error of measure-
ment rather than to any deficiency in any of the ethnic groups. On the
other hand, Farnsworth (1931) tested Chinese and Japanese groups
whohad beenliving in contact with Western music for varying periods,
with the Seashore Pitch and Consonance, and the Kwalwasser Melody
and Harmony Tests. Their scores, especially on pitch and harmony,
decreased from American standards in inverse relation to the length of
time they had been in contact with Western music. White students
scored higher on all but the melodytest.
Wing (1936, 1948) foundlittle difference between the average scores

made by English subjects and those of Jewish, Welsh and German
groups. One exception was that 41 German children, aged 12-13,
seemed better able to do his appreciation tests than English children.
Hebelieved this might be due to the greater amountoffirst-rate music
which the Berlin child could hear, and perhapsto the fact that since so
many of the great composers were German, it made some appeal to
their national pride. .
Both Sanderson (1933) and Witherson (1935) found that Jewish

children did on average make rather higher scores on the K-D Test
than did some othernational andracial groups. Sward (1933), employing
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the more valid Drake Memory Test, as well as some of the Seashore

and K-D Tests, came to the conclusion that 200 Jewish children were

only slightly superior to non-Jewish subjects. He contrasted this very

small difference in talent with the very much greater achievement of

Jews as professional musicians. About 50% of violinists in American

symphonyorchestras were at that time of Jewish origin. 10% of Ameri-

can composers were ofJewish extraction. Ifthe proportion ofthe highly

talented is in fact no higher among Jews, there must be muchtalent

among Gentiles which does not find expression in music. The pro-

fessional eminenceattained by the Jews may sometimes have only been

achieved at the cost of a moreintense effort than many Gentiles would

be willing to expend.

While the current tendency seems to be to interpret such racial

differences as are found in terms of differences in educational and

cultural background, we cannot be sure that there are not also genetic

variations. Negroes may be better at the rhythmic aspects of music

because less sophisticated instruments were developed in Africa than

in Europe, or because as children they are not discouraged from clap-

ping their hands to music and beating on drums. But there might also

be someinherited difference, just as there is in the case of blood groups

among the populations of different parts of the world.

With the spread of Western music to all parts of the world, it might

be useful to develop local norms for British and American musical

ability tests. Comparable types of tests could also be produced, based

on Oriental or African music.



XV

The Effects of the Home and Social Environment

The influence on musical ability of a child’s home environment (which
will be taken to include any substitute home in which the child grows
up) is almostliterally ‘incalculable’. Some estimate can, however, be
made by comparing children from homes where both parents are per-
formers and where good musicis listened to frequently with those who
come from homes where neither parent plays and where the only music
to be heard is ‘pop’.
There seems to be some association between musical environment

and the Seashore results, though there are just as many with superior
talent from ‘C’ as from ‘A’ homes.It is quite possible that any increase
in stimulation beyond a certain point may makenofurther difference to
the child’s ability. Stanton herself interpreted the higher proportion of
individuals with superior profiles who had enjoyed good musical back-
groundsas children in terms of their having inherited their talent from
parents who, because they were musical themselves, provided a con-
siderable amount of music in the home. Because of their remoteness
from music, the Seashoretests are probably notparticularly susceptible
to the direct effects of general exposure to music in the environment.
Wing (1948) who wishedto establish that ability to perform his tests

‘was not unduly influenced by opportunity to hear music’ collected
someinteresting data on theeffects on a child’s test scores of the music
played by other people in his home. He foundthat there was a signifi-
cant difference between the scores made by 333 boys who had music at
home whentheir parents played but mot when persons other than their
parents played. He also showed that there was only a very moderate
association between interest in music and ability to perform his tests
(an approximate correlation was about -30). In any case, as far as
awakeningthe child’s interest was concerned,parental playing was very
little different from the playing of others. He concluded, therefore, that
the mostlikely explanation of the association between the child’s ability
and parental playing was that the child’s ability had been inherited.

I4I
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This may be the true reason, but it is not the only possible one. Parental

playing may be a morepotent influence on the child merely becauseit

has gone on for much longer or because the parents have moreprestige

in the eyes of the child. Wing rejects the latter interpretation, though

it could be argued that adolescent boys might have been moreinfluenced

by the playing of their parents than by the practising oftheir sisters.

Wing does not state how the group of ‘non-parents’ was made up, but

it may have included a numberof lodgers (Wing —- private communica-

tion) as well as other blood relatives, siblings with perhaps some grand-

parents or uncles and aunts. (In so far as the observed significant

difference was between the parents’ playing and the playing ofless close

relatives, as opposedto unrelated strangers, that would tend to strengthen

the hereditarian argument.) Wing’s percentages for adolescents who

give up playing and for adults who have received music lessons (see

p. 34 above) do confirm that parental playing is a rough indication of

musical ability. However, almost 25% even ofTraining College students

with above average ability had never received lessons nortried to play

on their own. Moreover, many of the parents who played may have had

little real ability.

Wing excluded separate consideration of the influence of radio

music. Broadcast music is now, however, likely to be a much more

potent influence than in the late 1930s when Wing wascollecting his

data. Thereis little real evidence of the effects of broadcast music on

musical ability. The more valid tests were perhaps standardised a little

too late to show whether there has been any rise in musical ability

analogousto the increase in IQ which tends to occur when children are

removed to a more highly stimulating intellectual environment. It 1s

reasonable to suppose that broadcasting has tended to make the musical

environment more uniform since nowadays even the child from a very

poor homecan see and hear orchestral instruments at a very early age

if he so wishes. No doubt the greatest effect will be on children with a

high degree of talent and interest since they will learn more readily

through their ears. As stated in Teaching Music in the Schools (Min. of

Education, 1960)

‘When a child comes to school he normally brings with him a con-

siderable variety of musical experience. Much of this will doubtless

have come from sound radio and television programmes ranging in

suitability from such series as Listen with Mother to material of a more

sophisticated character preferred by the older membersofthe family.’

However, much broadcast music doubtlessly falls on inattentive ears.
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Even in 1934 Constant Lambert complained ‘Never has there been so

much music-making and so little musical experience of a vital order.’

The child trying to complete his homework against a background of

music may seem to be receiving training in not attending to music. A

broadcast concert may often become something narrowly sandwiched

between finishing homework and getting ready for bed. The danger of

broadcast music is that much-played pieces may become overfamiliar,

or heard superficially so often as to dull the appetite for any real appre-

ciation. ‘The objection to a constant broadcast stream of light musicis

not that the music is light’ (if music is to serve merely as a background,

then ‘serious’ music is too good for that purpose), “but that it is hyp-

notic and its associations maintain a constant pattern of mild titilla-

tion’ (Grey Walter, 1953, p. 47).
The child whose parents set an example of good listeningis likely to

value music. However, if the child’s interest in music can be awakened

at school or by private music lessons, the radio and the record player

provide great opportunities for its development. So long as therest of

the family is willing to have even such programmes as Your Hundred

Best Tunes switched on and are not makinga noise or talking, the child

can still listen, even if his father isfilling in his football pools coupon,

his mother knitting, and his sister reading.

William Kirkpatrick (1965) of the University of South California,

found a strong relationship between the singing ability of over 100

five-year-old children and their home environment. From recordings

of their repertoire of songs, he classified as ‘singers’ children who could

sing 90% of the notes correctly without change of Key, as ‘partial

singers’those who could sing 75-89% of the notes with only a few

changesof key.
He regarded as ‘non-singers’ the children who could sing less than

75% ofthe notes correctly or who sang withoutany established tonality.

Few non-singers came from homesclassified as excellent or good from

the point of view of the musical environment. No singers came from
musically poor homes. A few children, possibly because of genetic en-

dowment, seemed unaffected by their musical environment. The in-
fluence oftelevision and record-players on singing ability was negligible.

A significant relationship existed between singing ability and the follow-

ing environmental factors: mothers who sang to and with their children,
aid from other adults other than parents, family singing and playing,
and parents with a musical background. Older brothers andsisters and

attendance at a nursery school had a lesser influence on children’s

singing ability.
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An interesting study of parental attitudes to their children having
music lessons wascarried out by Winifred Graves (1947). An American
clinical psychologist who had herself at one time taught the piano, she
lived in a community wherethe giving of music lessons was a flourish-
ing industry. Shetried to find the answer to questions such as whether
the child who was having lessons might gain satisfaction in playing
because of native ability and a real pleasure in music, or whether he
tried to excel in music to offset feelings of insecurity in other areas; and
whether parental attitudes towards studying music might reflect
genuine interest in the child, or a desire for social prestige due to the
child’s success, or unfulfilled parental ambitions projected upon the
child. She compared two groups of children aged between nine and
seventeen, matched in age, intelligence, sex and school grades and
differing only in that one group was taking music lessons. She found
that the children taking lessons were not victims of parental over-
direction. On the contrary, having music lessons was associated with
being in harmony with one’s family, not having lessons with being in
conflict with one’s parents’ ideals and actions, one’s own ideals and one’s
friends’ behaviour, as measured by the Spencer Conflict Score. There
was no significant difference between the two groups of children in
their attitude to music, except when the child’s belief concerning
whether his parents wanted him to havelessons was taken into account.
The parents whose children were learning to play estimated children’s
joy in playing as much greater than did the control group’s parents. Of
the 25 children of the experimental group where data were collected
from both parents, only 3 fathers had not had music lessons themselves,
whereas 17 of the control group’s fathers had not learned music. The
control group’s parents had not liked playing, but the experimental
group’s parents had enjoyed playing. Graves later carried out a more
extensive study, using 71 pairs of adolescent children, but a full report
has not been published. The findings, as summarised in Dissertation
Abstracts, indicated that children whose parents provide them with
lessons are rather better adjusted emotionally than those who do not
receive lessons.
As part of her investigation of parents and children (see p. 121),

Shuter tried to determine the effect of various environmental factors
on the children’s musical ability.

She compared the children’s MQs with a listening score. This was
derived from questionnaire data on the amount of concert-going and
listening to music on the record-player and to broadcast music. She

considered it best to accept her subjects’ answers as given, though it
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was difficult to judge how literally they had taken the instruction to
includelistening to the radio only when not doing something else. When
computing the scores, a weighting of 3 for classical, 2 for ballet and
opera, and 1 for other types of music was applied. Thelistening scores
correlated only -177 with MQ.Inspection of her results showed that
the lower listening scores were generally associated with lower MQ
levels. This seemed particularly to be expected with grammar school
children, as the pressure of school work and the wide variety of other
interests available to them, could easily lead to theless talented neglect-
ing music. On the other hand, there was less agreement at the higher
levels of music. This may have been dueto talentnot necessarily being
accompanied by interest in music or because many musical individuals
may prefer to devote the time they haveavailable for music to perform-
ing rather than to listening. (Shuter’s results comparing the children’s
musical activity with MQare discussed on p. 170.)

Shuter also made a detailed analysis of the parents’ questionnaire
answers, tabulated against their children’s musical level. An index ofthe
child’s musical level was produced by adding the marks for musical
knowledge, listening and activity to their Wing scores. On the basis of
this total index of musicalness, they were dividedinto three groups.
The parents of the bottom group were, on the whole, considerably

less active musically than those of the other two groups. Within the
listening groups of factors homelistening seemed more important than
concert-going, perhaps because the subjects lived a fair distance from
London,at least from the point of view of parents many of whom may
have had children younger than those whotook part in the experiment.
But only in the case of listening to classical records did the association
between parental listening and child’s musical level reach a statistically
significant level. On the other hand, presentparental playing and music
lessons were related to the children’s musicallevel to a highly significant
degree. The hereditarian would argue that the parents who had had
music lessons and kept up their playing were those who hadtalent and
that their children had inherited their gifts. But equally the environ-
mentalist could hold that the parents’ playing had contributed to raising
the children’s musical level and that parents who have themselves had
music lessons are more likely to encourage their children to learn.

Similar arguments could be applied to Holmstrom’sfindings (Holm-
strom, 1963). He compared the scores made on his version of Wing
tests I to 3 by children from musically good homes with those from
musically poor environments. The differences in their scores remained
statistically significant in favour of the children from the musical



146 Hereditary and Envtronmental Factors

homes even whentheeffects of interest in music and intelligence had

been removedbystatistical procedures.

In Holmstrom’s study the ‘good’ home wascharacterised by having

a radio and oneor more‘noble’ musical instruments. At least one mem-

ber of the family played every day and listened frequently to music on

the wireless. The musically ‘poor’ home had no musical instruments

and no memberof the family played and seldom or never sang.

Edward Rainbow’s (1965) researches threw little more light on this

question. Using a more detailed questionnaire than Shuter, he obtained

a separate index of ‘home enrichment’ and‘participation in music by

relatives’. His subjects were pupils at the Laboratory School of the

State University of Iowa. Their IQs averaged about 116 — roughly

similar to the intellectual level of Shuter’s grammar school children.

91 of Rainbow’s subjects were at the elementary school stage (average

age 103), 112 at junior high school (aged about 134) and 88 at high

school with an average age of 16}. In arriving at a score for home en-

richment, Rainbow gave one-half point if there was a television set in

the home, one point for a radio or record-player, two points if the

parents had encouragedthe child to belong to a music group,orif his

brothers or sisters played a musical instrument or if the family, as a

group,listened to music. Three points were awardedif the family per-

formed music together. In the case ofparticipation in musicby relatives,

Rainbow awarded twopoints if either parent played (or had played) a

musical instrument or sang, and six points if both parents played or

sang. One point was given for each grandparent and a half-point for

any uncle or aunt who wasreported to be musically active.

Evidently many of the parents who did not play themselves en-

couraged their children to take part in music — judging by the quite low

correlations between home enrichment and participation in music by

relatives (highest r = -45). The effect of home enrichment on the

scores of Seashore’s pitch, memory and rhythm tests and of Drake’s

memory test was quite small, the test most affected being the Seashore

memorytest (highest r = -34). The correlation with the teachers’ esti-

mates of their pupils’ potential capacity for music was also low. Within

the three age groups, home enrichment did differentiate between the

20% of the children judged by their teachers to be the most musical

and the 60°% rated average in musical potential, and also between the

lowest 20% and the average group. Home enrichment seemed to have

a positive effect (r = -415) on the youngest children’s interest in music

and, as we might expect, less influence on the interest taken by the

oldest group in music.
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In Rainbow’s results, performance of the music tests, and music
potential as estimated by the teachers, appeared to be wholly inde-
pendentofparticipation in music by relatives among both the youngest
and eldest children. The lowest 20°, among the junior high school
children received a very low average mark for relatives’ participation.
This led to only a small positive correlation with the musical ability
tests. The difference between this finding and Shuter’s may bepartly
accounted for by Rainbow taking into account any playing or singing
by the relatives. However, Wing, too, did not assess the amount of

parental playing and found, like Shuter, an appreciable association
between their musical activity and their Wing scores.

THE SOCIO-ECONOMIC STATUS OF THE HOME

How far, we mayask, does the socio-economic status of the homeaffect
the children’s musical ability? Is any superior performance of a music
test to be attributed to the generally more stimulating environmentofa
“better class’ home? In considering this question we must bear in mind
the positive relationship between socio-economic status and intelli-
gence. The correlation offather’s occupational level with child’s IQ has
been consistently found to be about -35 (Vernon, 1960). If the higher
class child does better at a musical test, it may be partly because heis
more intelligent. Intelligenceis likely to have beena factor in the early
studies of Burt (1909) and Valentine (1962) where children from pre-
paratory schools were compared with elementary school children. How-
ever, English children attending preparatory schools in the first two
decades of this century were very likely to have come from homes of
superior socio-economicstatus.

Burt found that 13 preparatory school boys (aged 12:6 to 13:6) were
better at the discrimination of pitch than 30 elementary school boys.
Half of the latter were choristers and many were learning some musical
instrument, while § out of the 13 preparatory school boys neither sang
nor played and the whole group had received much less training in
music. —

At a preparatory girls’ school in which nearly every girl over seven
learned some musical instrument and all of whom heard good music
fairly often, Valentine found that the girls developed the powerof dis-
criminating between concords and discords as much as three years
earlier than did elementary school children. By the age of nine they
gave an order of preference for musical intervals almost identical with
that given by adults. Writing in 1962, Valentine himself expressed the
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view ‘it is just possible that superiority in general intelligence may have
helped these preparatory schoolgirls of only 6, 7 or 8 in understanding

what was required of them’. He wondered that ‘whether far different
results from mine would be found nowadays with children in our

Junior or even Infant schools in view of the much morefrequent hear-
ing by children of music owing to the radio and the greater place given

to music in the Primary schools than was the case when I did my ex-

periments over 40 years ago’.
The children from better class homes have more opportunities for

music lessons. Gilbert (1942) suggested that this may improve their

music test scores. When he re-analysed his data (see p. 88), classifying

by socio-economic status instead of by sex, he found that the highest

college scored 209-8 points on the K-Dtests, the middle one 203-7 and

the lowest 200:6. However, the higher the socio-economic status of the

college, the greater the percentage of students who had received music

lessons. When only untrained students were considered, the mean

score (197°0) was about the sameat each level. Gilbert, therefore, was

inclined to conclude that the better results of the trained group were

due to their having enjoyed opportunities for music lessons. He rather

oversimplified the picture, however, by neglecting to consider the

probability that many of the students who had learned music had

musical parents from whom they may well have inherited their talent.

In his earlier thesis, Wing (1936) reported that the average scores of

elementary and secondary school boys were almost identical except on

tests requiring aesthetic choice. He thought the superiority of the

secondary school boys might be due to their having heard more good

music at home;less time was spent on music at their school compared

with the elementary school.

Type ofschool attendedis obviously only a rough indication of socio-

economic status. In the following studies the classifications were based

on fathers’ occupationallevel.

Parker (1961) tested over 1,000 Kansas high school children with the

Gaston test of musicality and with the Wing appreciation tests. With

intelligence and the Gaston score held constant, the correlation between

the Wing appreciation tests and socio-economicstatus was zero. Shuter

(1964) investigated how far the Wing scores of 189 junior musicians of

the Royal Marines School of Music were related to their fathers’

occupational level as stated on the entry forms filled in by the boys.

When the two top grades ofWing scores were taken together, more than

twice as many came from the highest social categories than from the

lowest. However, 8 boys out of 18 boys whose fathers were unskilled
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manual workers had above average talent. The differences were not
statistically significant partly perhaps because of the absence of repre-
sentatives from the highest socio-economic categories. Moreover, no
information was available about the early home background or occupa-
tion of the boys’ mothers. This mightbe particularly important with a
subjectlike music.
Rainbow (1965) assessed socio-economic status on the basis of the

education as well as the occupation of the head of the household. He
found that the correlation between socio-economic status and home en-
richment was about -3. This would confirm the everyday observation
that there is a tendency for musical activity in the home tobe related to
socio-economic status but that higher social status and a regard for
music do not always go together — the children of a Welsh miner may
be in a more musically stimulating environment than the offspring of
a Midland industrialist.
The correlations between socio-economic status and the musictests

were low. But when Rainbow analysed his results by a multiple re-
gression technique, socio-economic status was shownto be contributing
to a statistically significant extent to the children’s musical aptitude as
estimated by their teachers, both in the case of the elementary school
and of the total group. We may wonder, however, whether the teachers
were in some way influenced in their assessments by factors connected
with the socio-economicstatus of the pupils.
As we might expect, children from a good socio-economic back-

ground seem to know more songs andbeable to recognise more tunes
than children from less favoured homes. At least this was the con-
clusion reached by the writer from an investigation carried outin four
Glasgow schools (Jamieson, 1951). She also found, however, that
adverse home conditions could be partly counteracted by really en-
thusiastic efforts to foster music on the partofthe school. Comparatively
high scores were madeby the children, especially the girls, who attended
a school in a working class district where the headmaster was particu-
larly keen on music.

Again, both Rogers (1956) and Baumann (1960) found a tendency
for higher class children to like classical music more frequently than
did children from homes in the lowersocial categories. However, at
least with their (American) subjects, in all social classes popular music
was the type most enjoyed.
What can we conclude from the research reviewed in this chapter ?

A musically stimulating homeis certainly likely to help children to
make the best use of whatever potential talent they may happen to
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possess. It would be over-optimistic, however, to hope that parents

could substantially improve the ability, as opposed to the taste, with

which their children have been endowed.



XVI

Effects of Specific Practice and Instruction

Can pitch discrimination, performance on musical ability tests or such
activities as clapping in time to music or singing intervals and phrases
be improved by coaching and practice?

PITCH DISCRIMINATION

Mostof the research relating to the possibilities of improving sensory
capacities has been devoted to pitch discrimination. Seashore believed
that each individual has a maximum potential power for sensory dis-
crimination, which, being determined by the inherited efficiency of the
car, was reached early in childhood and could not be improved by en-
vironmental influences. In his book (1938) he wrote:

It seems probablethat just as the physical eye ofthe child at the age of
three is as keen asit will ever be, so the pitch sensitiveness in the ear
reaches its maximum very early.... The physiological limit for
hearing pitch does not improve withtraining. Training, like matura-
tion, results in the conscious recognition of the nature of the pitch,
its meaning, and the development of habits of use in musical
operations.

Seashore repeatedly cautioned the user ofhis tests that, although the
aim was to determine the individual’s maximum Capacity, the result
might actually fall short of this ideal, indicating a cognitive limit.
Failure to reach the physiological limit was ascribed to such factors as
lack of concentration or motivation, or a failure to understand thein-
structions. Any improvementin scores on later testing was explained
by the elimination of such factors or perhaps to the choice of a better
work method.

Seashore’s position was challenged by Ruth Wyatt of Northwestern
University, Illinois. In her monograph (1945) she presents a detailed
and critical review of the literature and describes an experimentof her

I5I
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own, where considerable improvements in pitch discrimination were

achieved by her subjects.

A wide variety of procedures has been used in the study of the im-

provability of pitch discrimination, ranging from merely repeating the

tests with little or no change of method to intensive remedialtraining.

Techniques of remedial training have included the following:

Telling the subjects whether or not their replies are correct;

demonstrating with foreknowledge the correct answer;

drill in discrimination or recognition of intervals on the piano;

vocal matching of tones, phrasesor scales;

other techniquesofillustration or explanation.Y
P
W
N

EFFECTS OF REPETITION

Seashore (1919) quoted an experiment by H.S. Buffum which he

interpreted as showing that pitch discrimination is unaffected by train-

ing. Twenty-eight fourteen-year-old pupils were given 40 minutes of

‘specific and intensive practice’ for 20 successive days. Only two were

found to have improved. However,the children were not given any help

or real remedial training, during what must have seemed to them a very

boring task.

Frances Wright (1928) tested 24 adult music college students with

the Seashore pitch test every day for a week. The mean scores for the

group improved only slightly. However, Wyatt pointed out that, while

the six highest subjects had madeslightly lower scores on the last day,

the six lowest students had improved by small but steady daily increases

(except on the fourth day), from a score of 81 to 87. There was of course

more headroom for improvement among the lower scores; the more

talented students may have becomebored.

OneofTeplov’s subjects improved considerably during the course of

four testings without any special training. As she had never learned

music, the task ofcomparing two tones was new to her and what Seashore

would have called cognitively difficult. But two subjects with long

musical experience also improved just by hearing others being tested.

It would thus seem that pitch discrimination can to some extent be

improved by practice alone.

EFFECTS OF REMEDIAL TRAINING

As long ago as 1903, Whipple reported on the pitch discrimination of a

woman who had never been able to sing in tune and who could not
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detect a change of a semitone in a familiar melody. By ‘systematic drill
and coaching’, Whipple succeeded in reducing herpitch discrimination
threshold from 12 cpsat a standard of250 cps to 2:8 cps. This improve-
ment did not, however, transfer very effectively to piano tones.

Smith (1914) gave the lowest 106 of 476 child subjects ‘special
assistance’ to help them to ‘distinguish different tone qualities and to
form theright habits ofattention’. For the 71 boys, the average threshold
was reduced from 17:3 to 9°8 cps while that for the 35 girls dropped
from 17-7 to 7:8 cps. Smith also gave two pitch discriminationtests to
200 adults. The poorest 54 subjects then received ‘personal instruction’.
They were given explanation based on the diagnosis of individual diffi-
culties. Forty-seven improved rapidly. After instruction 28 had
thresholds between 3 and 0-5 cps. Those with high thresholds (12 cps
or more) had been reduced from 51% to 6%.

Following Seashore, Smith interpreted the improvements as being
due to the removalof ‘cognitive’ factors. Wyatt, however, thought that
improvements in work methods hadalso taken place, since analysis of
the subject’s introspections showed that factors such as producing the
tones vocally or subvocally and learning the optimal adjustment of
attention were of importance.
More definite remedial methods were used by Robert Seashore

(1935). He selected 12 adults whose PR on the Seashore pitch test was
12 orless. A beat frequency oscillator was used during the training. His
procedure included: (1) giving demonstrations of easily noticeable
differences in pitch, having told the subjects beforehand what was to
come each time, and(2) telling the subjects whether each judgment was
right or wrong. After the first period, most ofthe time was spent practis-
ing slightly below the most recently determined threshold — thought to
be the most efficientlevel for the student to concentrate on at any given
time. The total time devotedto the training ranged from 3 to 8 hours,
averaging 5-6 hours, given in weekly periods of 45 minutes. This
relatively short amount of training resulted in 10 subjects iimproving,
7 achieving thresholds of 3 cps or less. Three of them improvedtheir
PRs on the Seashore to 91, 81 and 70.
Worthwhile improvements were reported by Connette (1941) after

giving 23 adults only five days ofindividual practice. Like R. Seashore’S

jects in the upperhalf on initial scores improved by 29%.
Teplov and Borissova (1957) also succeeded in improving the

pitch discrimination of some of their subjects by giving knowledge of
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results. If the subject made a mistake he was told the correct answer

and askedto listen to the two tones again. The improvement occurred

very rapidly, sometimes in one training session. Teplov concluded that

in only a few hours of work, thresholds could be reduced by half or

more.

Capurso (1934) experimented to see whether training in interval

recognition, in addition to practice in discriminating the higher of two

tones sounded on tuning forks, would improve Seashore pitch scores.

After testing 58 adult music students, he chose four with the highest

and three with the lowest scores as an experimental group. The control

group consisted of three from the highest and three from the lowest

scorers. Capurso’s methodofinstruction in recognition of intervals was

to try to get his subjects to associate piano intervals with a ‘mood word’,

such as ‘tumult’, ‘comfort’ and with other auditory stimuli. For in-

stance, the fifth was to be associated with the ringing of chimes. This

part of the training was very different from the discrimination of the

small intervals used in the Seashore test. After half an hour’s practice

on alternate days for seven weeks, only the lowest three in the experi-

mental group had improvedtheir scores significantly. One increase was

spectacular — from a score of 50 (equal to PR 3) to 90 (PR 96). Capurso

also carried out a similar experiment over six months with two very

pitch deficient subjects. One improved only from a score of 53 (PR 3)

to 71 (PR 17). The other student improved her PR from 6 to 94 and

learned to sing scales without the piano. Most of the improvement

occurred by the time she had formed associationsfor all the intervals

and before training with the tuning fork was begun. As can be seen from

a verbal report which Capurso reproduces, her violin playing also

improved.

When I practised (violin) I would become discouraged and would

give up in utter despair. If, for instance, I played a tone on the

violin and tried to compareit on the piano, I could not tell whether

they were the sameor not. . . . When I cameto the University I was

ashamed to say I had been taking lessons for so long a time and

accomplishedsolittle... . Now, having had sometraining in pitch,

I am beginning to hear the tones and am being[sic] able to discrimi-

nate especially well in the low register which was originally the

harder for meto hear.

Of special relevance to the problem oftone-deaf children is the study

carried out by Wolner and Pyle (1933). They sought out the most pitch

deficient children in fifth to seventh gradesin all the schools of Detroit.
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The seven children they selected for training were extremecases: they
could not sing and could not discriminate pitch differences as large as
30 cps at a standard of 423. Daily individual training sessions of 20
minutes were given for 81 days. At the beginning the child practised
singing back one note played on the piano. When one note had been
mastered, intervals and short phrases were given, later progressing to
scales. Drill at discriminating intervals was given; whenever a mis-
judgmentoccurred the child had to go back andsing the interval. The
child also sang the larger differences (30, 23 and 17 cycles) with the
tuning forks.
The children were repeatedly told to listen to the notes first, to try

to get a mental picture of them, and then to reproduce them as accur-
ately as possible. All seven learnedto discriminate perfectly the intervals
of octaves, fifths, thirds, whole tones and semitones over a range offour
octaves. Each pupil improved noticeably in ability to sing. At the end
of the experiment, one could sing several songs without any trace of
pitch deficiency, and major and minor scales. Another could sing scales,
intervals and the music of a song without the words. Two could sing
scales and intervals. The other three had not learned to sing perfectly,
but had improved tremendously. Considerable patience and effort were
needed to keep the children highly motivated. The patterns of learning
which occurred were similar to those found in experiments on the
learning of skills. The greatest difficulty was found with differences of
30 cps and 23 cps. Once these were mastered, a spurt of improvement
followed for several more difficult increments, only to be followed by
another period of seemingly arrested progress at an increment which
required another delay before it could be mastered and progress con-
tinued. It took one boy four weeks to conquer the 30 cps fork. After
this he passed the 23, 17, 12 and 8 forks with comparative ease. The 5
cycle fork took a week to master. The 3 cps fork took two weeks. From
this he went onto the 2 fork and remained atit for a whole week, Here
he had

a

little trouble. At both the 2 and 3 cycle levels the influence of
intensity was apparent to a marked degree. Upon completing the 2
cycle fork successfully, he had no difficulty with the 1 and 0-5 cycle
forks.

For her own research Wyatt chose as subjects eight adult music
students who were fairly proficient in singing, and eight students in
Liberal Arts, most of whom had experienced difficulties with pitch.
Even the most able could not sing a melody if the person next to him
was singing a different part. To establish their initial level of perform-
ance, they were tested at least twice, with the B form of Seashore’s
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pitch test (see p. 280) and a test of Wyatt’s own. Both measured down

to pitch differences of 0°5 cps at 500 cps.

The subjects were given twelve periods of 50 minutes individual

training. Totrain pitch intonation each student was asked to listen to

a tone on an oscillator and to try to sing it into the microphone im-

mediately after the tone had ceased. If he was unsuccessful, he was

asked to try to match his voice to a piano note or to a note sung by the

experimenter herself. Once the single tone could be reproduced cor-

rectly, the student learned whole and half-tones above and below the

standard. The semitones were associated with d't and td'. A chromatic

stroboscope was used so that the subjects could see as well as hear how

well the notes they sang matched the standard. The pattern produced

on the stroboscope remained stationary if the tone was exactly in tune

but moved to the right if it was sharp andleft if it was flat.

The training in pitch discrimination was begun at an increment

slightly smaller than one at which the subject had achieved 40 correct

answers. If the subject gave a wrong answer, he wastold about it 1m-

mediately. The interval was demonstrated to him. If he could not

discriminate whole and half tones, he sang with the tones. If he claimed

both tones soundedalike, he was asked to verify the difference by look-

ing at the stroboscope. He was told to try to form a clear auditory

image of the standard. Forty perfect answers had to be given at each

increment before going on to the next most difficult. One subject, a

professional piano teacher, commentedthat ‘a difference of4 or 5 cycles

which formerly gave me uncertain moments and sounded like one tone,

now seemsvery far apart, andit is no effort to distinguish the direction

of the pitch difference’.

The postural attitudes adopted by the subjects seemed to be signifi-

cant, but there were individual differences and none was optimalforall

the subjects. Two subjects had a larger percentage of correct judgments

when they seemed most relaxed, when they were looking around the

room, or toying with their hair. Others did better when they con-

centrated. The most helpful procedures were those that encouraged the

use of auditory imagery and motorparticipation.

Atthe end oftraining,statistically significant improvements had been

made both by the music and non-music groups. The Seashore score of

the music students had increased by an average of 7-75 points and their

Wyatt score by 12:25. Of the six who were initially ‘poor’ according to

Seashore’s grades, two had become ‘good’, one ‘excellent? and two

‘superior’. The non-music group improved their Seashore scores by

4°50, on average, and their Wyatt scores by 14°95 points. The music
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students greatly improved their pitch discrimination of oscillator tones
at eachlevel ofdifficulty, the non-music students at every level down to
8 and 5 cps.
Wyatt certainly showed that pitch discrimination can be improved

by really efficient and enthusiastic remedial training adapted to the
needs of the individual. However, there do seem to be some cases of
tone deafness which can be improved to only a very limited extent.
Though Stumpf (1883) succeeded in improving the judgment of piano
intervals in mostofhis subjects, he failed with a woman who seemed to
hold a record for tone deafness. She could hear a difference between
notes two octaves apart but could not say which wasthe higher. Teplov
was able to reduce one woman’s threshold from 226 cents (over onetone) to 94 cents (less than a semitone) but further progress proved
impossible. When the second note was higher, her discrimination wasbetter than when it was lower. Teplov concluded that such people haddifficulty in distinguishing between the pitch and the timbre of sounds.
Tomatis seems to have found a means ofimproving tone deafness by

controlling the harmonics of sounds during training. While he was
studying on behalf of the French Air Force the effects on hearing of
working close to jet engines, he observed that people who hadlost the
ability to hear high notes did not use them in their speech. Not only did
he find that the way in which people speak is affected by the way in
which they hear themselves, but he discovered that one ear must be
‘dominant’ to provide correct feedback to the brain. In right-handed
people, the right ear is the directive one, in the left-handed, the left.
Trouble arises in people who have no clearly dominant ear. In 1961,
Tomatis demonstrated in London and Edinburgh how people can be
trained to sing in tune by correcting electronically the faulty response
of their directive ear. Among his patients was a Benedictine monk who
‘sangterribly’. After a course of listening through earphones to his own
voice distorted electronically to compensate for the shortcomingsofhis
ear, the monklearnedto sing in tune,

people has also been developed in Russia and the United States. A. N.
Leontiev (1957) trained tone-deaf children to attune their voices to the
pitch of sounds fed as continuous notes into earphones. As soon as the
child began to sing, the sound was switchedoffand he continued to sing
independently. Later, intervals of up to six seconds were introduced
between the soundsandthechild’s response. Al] the children improved.
Leontiev also attempted to train them to reproduce very simple melo-
dies, but did not give details of the results.
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Because of the value of individual coaching in the training of pitch

discrimination, the American psychologist, B. F. Skinner, has used a

‘teaching machine’ for this purpose (see Chapter XXVI). Beginning

with coarse discriminations, his tone-deaf child subjects were gradually

brought to the point where they could discriminate tones and semi-

tones.
The implications of the studies reviewed above for the education of

the tone deaf will be further discussed in Chapter XXV.

Singing Ability. Granted that gross pitch deficiency can be improved

by remedial training, the question then arises ‘What has been achieved

that is musically useful?’ The findings of Kalmus(see p. 134) and of

Fieldhouse (see p. 197) suggest that tonal memory is an even more

important factor in tone deafness than pitch discrimination. In a study

at Durham, Pollock (1950) found 45 ‘monotones’ were significantly

inferior to 45 normal children in both Wing’s memory test and the

whole Wing battery. Unfortunately, no information seems to be avail-

able about the subsequent history of any ofthe pitch deficient subjects

in the studies discussed above. It would be of great interest to know

whether any all-round improvementin their musical ability eventually

took place. It seems reasonable to suppose that those wholearned to

sing one or two songs with perfect intonation would be able to increase

their repertoire. How far they could progress to other activities (such as

holding a part against an upper voice or learning a pitch-variable

instrument) is less certain.

But at least the subjects who learned to sing a scale and musical

intervals in tune, without the piano, would seem to have acquired the

absolute essential basic skill required for further progress with aural

training. They would now beable to undertake a course of ear-training

such as described by Annie Lawton (1933) with some hope of being

able to master the first few exercises in pitch. Lawton, a teacher of

considerable experience at what is now the Royal Scottish Academy of

Music, intended hercourse primarily for adult piano students who were

weak at aural work. But it could be used with a teacher. Herfirst pitch

exercise requires the student to sing up and downthe scale, sounding

each note on the piano beforesinging it. Even this would prove difficult

to manypitch deficient subjects before remedial training. In the second

exercise the student has to sound the key-note on the piano, then sing

up thescale, testing the accuracy by playing each note after it is sung.

This cannot be done without a clear memoryfor the relative pitch of

the second, third, fourth, etc., notes. But if this exercise and succeeding
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ones on the tonic chord can be mastered - and Wolner and Pyle’s sub-
jects should have been able to perform them successfully after their
course of training -then the way would seem to be open to sight
reading three or four notes (given the tonic) in major Keys, then in
minor keys, two-part melodies and for exercises in recognition of
cadences andin simple dictation. Lawton,like Wyatt, stressed the im-
portance of careful listening to establish a clear mental concept that
will remain in the memory and can later be reproduced vocally and
eventually by ‘silent mental repetition’ (probably accompanied by

The importance of being able to Sing in tune is here emphasised
because, from the point of view of improving pitch defects, it makes
practice away from the piano very much easier (and provides overt
evidenceofthe effects oftraining). How far such exercises would lead to
an overall improvement in musical ability has never to the writer’s
knowledge been systematically studied. There is, however, evidence
from carefully carried out experiments in the USAthat the singing of
single notes, intervals and phrases by young children can be improved
by training and that the effects of the training persist.
Thus, Arthur Jersild and Sylvia Bienstock (1931) trained 18 children

(average age 3:2) in the singing ofsingle notes and ofintervals during 40
ten-minutesessions spread over six months, A significant difference was
found betweenthe final scores ofthe experimental subjects and those of
18 other children paired with them. When the same children were
retested two yearslater (Jersild and Bienstock, 1934) the trained group
had retained a reliable superiority over the control group.

Theinitial scores made by the three-, four- andfive-year-old children
who took part in Updegraff, Heileger and Learned’s investigation
(1938) have been quoted in ChapterVI. After 15 days, after 30 days, and
in the case of the five-year-olds, after 40 days, the children were re-
tested. Definite, consistent improvement was found amongthe children
given training. The control group improvedslightly, if at all. In the
case of the three-year-olds, the curve of improvement wasslightly
steeper between the fifteenth and thirtieth periods than earlier. The
Same wastrue of the four-year-olds in the phrase test, but not in the
easier single tones andintervaltests. The five-year-olds improved more
rapidly during thefirst 15 days. The improvementat all ages continued
throughout the period. One of the five-year-old boys in the experi-
mental group was at the beginning ‘practically a monotone’. He im-
proved during the course of training, though his record materially
affected the mean scores of the group.
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The interest of the experimental group in the actual training pro-

cedure remained high throughout Jersild and Bienstock’s experiment,

though no systematic method of estimating interest was used. During

the Updegraff, Heiliger and Learned investigation, both the experi-

mental and control children were carefully observed during periods of

musical activities at the school. The degree of interest and voluntary

participation shown by the children was carefully recorded on an

observation blank and independentratings made by the experimenters

and teachers. At every age the children of the experimental groups

showed increasing interest in the musical activities of the school. The

interest scores of the control group reflected little or no change in

attitude. By the end of the training period the difference between the

two groups wasstatistically significant. T’he normal music training at

the nursery school attended by these children, though not inferior to

average, may have been below their capacity to respond,thus allowing

considerable scope for the trained group to show improvements. It is

also possible that the gains made were in the nature of accelerated

development.If they lasted, or were boosted by further training, the

final result might be that the children would reach musical maturity at

an earlier age than normal, with their ultimate maximum of develop-

ment remaining unchanged.

Improvements in singing can also be produced without recourse to

individual training. Leon Culpepper (1961) at the George Peabody

College for Teachers gave half an hour daily practice in singing with

records for four and a half months. Most of the children improved.

Certain stages of development in learning to sing in tune were dis-

cernible and Culpepper claimed that the level of development could be

determined by finding interval between the tonic and the note substi-

tuted for the tonic. Children whose singing was 96-100% defective

sang a note a sixth below the tonic, those whose singing was 80-90%

defective sang a note one-fourth below and those whose singing was

60-70%, defective sang a second below thetonic. Those children who

sang less than 50% of the notes out of tune could sing the tonic cor-

rectly most of the time.

Robert Smith (1963) gave group training to 20 three-year-old and 21

four-year-old children at the University ofIllinois Child Development

Laboratory. Each day for two 16-week terms they received 15- to 20-

minute periods of practice in singing. All improved, especially on the

lower register, C to A.

Although such training does seem to lead to improvements in singing,

individual differences remain. Williams (Williams et al., 1933) found a



Effects of Specific Practice and Instruction 161
considerable range of ability to sing songs which had been learnt
during a whole session among children who had received a similar
amountof intensive training.

EFFECTS ON MUSICAL ABILITY TESTS

If the experimental groups mentioned above could have been given
further training, for example in recognising which note in a short phrase
had been changed on a second playing, it does seem likely that such
long-term practice would tend to improve performanceoftests such as
Drake’s and Wing’s Memory Test.
Some empirical evidence is available on the effects of rather short-

term specific coaching andofaural training on tests of musical ability
based on musical material.
Drake (1945) gave both forms of his Musical Memory test to 14

college students (presumablyspecialising in music) and to 58 psycho-
logystudents. After the experimental group had attended an ear-training
class for a term, both groups were retested. The trained group had
improved their mean score from 27-72 (number of mistakes) giving a
PR of about 50, to 19°43, which is equivalent to a PR of 80 from the
norms for ‘Music Students’. The 58 control students had reducedtheir
average number of mistakes from 46-24 to 42:02, representing an in-
crease of PR of 10 points, from 50 to 60, on the normsfor ‘non-music
students’. The increased improvement dueto training, as opposed to
mere retesting, was not significantstatistically. It is a pity that the two
groups were not more comparable in past experience. As the control
group had evidently much less previous training (though equal in
initial percentile rank on the different set of norms) it is possible that if
the experimental subjects had been chosen from them, the scope for
improvementbyear-training might have been muchgreater.
Edwin Gordon (1961) investigated theeffects of specific coaching on

the performance by 14- to 15-year-old children of the two Draketests.
Hechose Io children whoseinitial PR ranged from between 50 and 75
and 10 whose PR ranged from 1 to 36, on the Memorytest. Five from
each Io were selected to serve as the experimental group. Seventeen
half-hourly instruction periods were devoted to the practice of musical
phrases similar to those used in Drake’s Memory Test. The subjects
were taught how to listen for the different types of changes in the
phrases. Neither the control nor the experimental group wasreceiving
outside musical instruction. Both groups wereretested at the end of the
experiment which had lasted one month. Theresults ofthe first musical

PMA—F
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memory testing were used as a control measure to equalise high or low

initial scores. The difference between the two groups when their ad-

justed post-test means were compared was 4:32, a result which was

found to be statistically insignificant. Gordon had tried during the

training periodsto offer instruction that would help both the high and

low scorers (the children were unawareofthe results of thefirst testing).

His results did not confirm the hypothesis that training might be more

effective with the more musical subjects. Three of the high scorers and

four of the low scorers in the experimental group madesizeable gains

on the memory test, but two of the low scoring controls also gained 19

and 29 points respectively. At the end of each weekofthe training after

the second week, Gordon administered a memory test of his own

modelled on Drake’s. These informal tests gave some indication of

growth in progress. Gordon commented that larger groups might have

yielded significant differences. We might also wonder whether the

training would have been moreeffective if the low and high scorers

could have been taken separately. Longer term instruction might lead

to greater improvements. Interest could perhaps be sustained by in-

cluding the study of themes and variations from published music.

Wing (1948) reported that 25 boys, aged 15-18, improved their

initial score by 4:1% when a second testing was preceded by a 20-

minute lesson and discussion on the material of one of the subtests. A

control group gained only 3:4. This very small amount of improve-

ment with practice compares quite favourably with research on intelli-

gence tests. Practice on identical tests generally produces a rise of

about 5 IQ points, on parallel tests nearly 5 IQ points. Coaching with

practice at taking complete tests can produce quite large gains. The

total average gain from two practice tests plus a few hours coaching is

estimated by Vernon (1960) to be about 9 IQ points for the majority

of British town children.

Familiarity with the music of the test items appeared to havelittle

difference on Wing scores (Wing, 1948) even when the proportion of

known items was quite large. Most boys from a group of 100 who had

considerable experience of music knew only between 5 to 15 out of 80

items, but a few knew upto 45. Yet the percentage of correct answers

for known and unknown items was almost exactly the same.

ABSOLUTE PITCH

In Chapter VI we noted that absolute pitch usually develops in early

childhood. Is it possible to acquire this ability later in life?
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Seashore was convinced the absolute pitch was innate, but several

experimenters have succeeded in greatly improving their subjects’
ability to name notes correctly. Helen Mull (1925) trained her subjects
on the 12 sounds in the sameoctave. They practised attentive listening,
followed bytesting, three times a week for four months. At the begin-
ning only 7% of the answers were correct, at the end 62%.

Maltzeva(see Teplov, 1966, p. 178) experimented with five subjects.
Three of these were fairly musical; one improved after 12 training
sessions from 11% to 25% correct replies, another after 22 sessions
from 18% to 36%, and the third after 24 sessions madecorrect judg-
ments about one-third of the time. The fourth subject, a singer, im-
proved in 25 sessions from 19% to 44%. The fifth subject, a student
at the Moscow Conservatoire, improved from 26% to 67% in nine
sessions.
Lundin (1963) used a programmedlearning technique to teach his

subjects to identify a random series of musical tones. Twenty-four
chromatic notes from middle C to B! were recorded on tape. Each
subject worked in a booth. During training he was told immediately
when he nameda pitch correctly. When he was wrong he was told how
far he had erred in number of semitones and in direction from the
correct note. He was then required to correct his error by pressing a
button corresponding to the right note. Duringthefirst part of Lun-
din’s research he trained five male students. Two claimed to have
absolute pitch, but this was found to be unjustified by the pre-training
test, two of the others had some musical training, the other had had
none. After 36 sessions all showed marked improvements. Two of the
subjects had gained absolutepitch.
During the second part of the research the notes found to be easiest

were presentedfirst. Five subjects worked through at their ownrate 14
graded tapes. After ten trials one subject had improved by 700%,
another by 600% and a third by 300°. Two subjects who had made
only one correct response at the beginning also showed considerable
improvement.
Teplov agrees that it is possible to teach with some success a subject

without absolute pitch to name the notes of the piano. However, he
believes that this artificial ear for absolutepitch is fundamentally differ-
ent from true absolute pitch in being less precise and more unstable.
Far from it being improved by contact with music as is the case with
true absolutepitch, it tended to be lost in taking part in music. It seemed
to depend largely on timbre whereas true ability to name notes does
not. However, unlike Maltzeva’s singer, at least one of Lundin’s
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subjects improved his singing on pitch and even complained of in-

creased sensitivity to the faulty intonation of others.

TIME AND RHYTHMIC DISCRIMINATION

As weshall see in the next chapter, rhythmic tests seem to be somewhat

moreresistant to the effects of music lessons than someothertests. But

can performance be improved by specific training?

The evidenceis less substantial than that found with pitch, but the

answer seems to be ‘Yes’. Ross in 1914 experimented with a time test

similar to Seashore’s repeated seven times on successive days. Fifty

trials were given each day at the two timeintervals closest to the sub-

ject’s threshold of the day before. This practice resulted in ‘marked

improvement’, the average gains ranging from 11% to 50%. Klauer of

the University of Iowa (see Farnsworth, 1928) gave intermediate grade

children two monthspractice in marching, clapping and beating time.

His experimental group showed nosignificant improvement over the

controls, who, however, were retested after a shorter time.

Ashley Coffman (1951) of Northwestern University gave special

training to 18 children aged 13 and 14 and to 12 College students. They

were selected on a basis of low scores on the Seashore rhythm test and

on a rhythm discrimination test of Coffman’s own,in which the rhyth-

mic patterns were presented in musical contexts. The 12 training

periods, each lasting 50 minutes, were spread over three months. Coff-

man tried to adapt the training methods to suit the particular needs of

the individual. Methods used included clapping and marching to music,

drumming and beating time and practice in discrimination. At the end

of the training the younger group had improvedsignificantly on both

the discrimination tests over a control group who hadreceived notrain-

ing; the College students had improvedsignificantly on the Seashore

test. The experimental group had also taken a motor rhythm test which

required them to tap back 60 rhythmic patterns. Both showed marked

gains on this task. Five of the College students who played the piano

were asked to perform pieces described as ‘rhythmic in character’ before

and after training. On average they were judged to have improved

‘slightly’ by five trained musicians.

M. T. Henderson (1931) used Seashore’s rhythm meteras a training

device. After only five days of practice at matching rhythmic patterns

on the meter, his nine piano student subjects had made definite progress.

Skinner’s teaching machine technique (see p. 158) can also be used

for rhythmic training. The subjects’ task was to tap in unison with a
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improved from very approximate agreementto the skilled performance
of difficult rhythms. Some of the more difficult patterns taxed even
experienced musicians.
Gordon devoted threeofhis training sessions (see p. 161) to Drake’s

rhythm test. The control group gained on average slightly more than
those who received training. However, individual scores within both
groups showed extreme gains and retrogressions. Amongthe experi-
mental group, seven subjects gained from 1 to 93 points (median 20)
and three lost 5, 74 and 89 points respectively. Two of the control
group improved their scores and eight showed losses of from 4 to 70
points. Several children made more than the 91 mistakes allowed for
in Drake’s norms.

It will be noticed that all the above studies refer to activities that
would be more properly described under ‘time’ rather than rhythm in
the senseoffeeling the onward flow ofmusic. How far thelatter can be
increased by training has not been investigated.

CONCLUSIONS

Someof the improvements discussed in this chapter are doubtlessly of
a purely ‘cognitive’ nature in the sense that explanation of what is in-
volved in the concept of, say, pitch may help unsophisticated subjects
to make somewhat higher scores on Seashore’stest.

In addition, there is substantial evidence that specific coaching, if
efficiently carried out, can improve specific skills. How far such changes
could lead to overall improvement in musical ability is not yet clear
from the available evidence.
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The Effects of Music Lessons on Test Performance

As noted in the previous chapter, programmesof special coaching and

remedial training usually have to be discontinued after relatively short

periods. The only readily available measure of long-term musical

training is provided by instrumental lessons. However, only the fact of

whether or not the individual has had lessons or the numberof years

these have continued has usually been taken into account when com-

paring the amount oftraining with test results. Qualitative estimates

of the instruction have not usually been possible.

In addition to any light which a study of the effects of music lessons

on test scores can throw on the theoretical problem of how modifi-

able is musical ability, it is of some practical importance to the music

teacher to know whether or not any allowance need be made for the

child who has had music lessons when evaluatingtest results.

THE SEASHORE MEASURES

Reporting on their experiments during the development of the Sea-

shore tests, Seashore and Mount (1918) reported low correlations (up

to 31) between musical training, as carefully estimated from ques-

tionnaires, and pitch discrimination for large groups of students. Only

low correlations were found by De Graff (1924, cited Farnsworth,

1928) between the amount of music lessons and rhythm discrimination

among several hundred adults and children. With 20 music students,

however, Brennan (1926) found significant correlations between the

number of half-hour lessons her subjects had had and the pitch test

(r = -42) and the memorytest (r = -55). Graves’s results confirmed

the last two of these studies. The experimental group made signifi-

cantly higher scores than did the children not receiving lessons on the

Seashore pitch and memorytests, but not on Seashore’s rhythm test

(Graves, 1947). She commented that it was difficult to believe that the

families sorted themselves so definitely in terms of inborn musical

166
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aptitude that only children from such families» who also ranked high
in musical aptitude, were given lessons,

Stanton (1922) comparedthetalent profiles of the subjects who took
part in her genetic study (see p. 119) with the amountoftheir previous
musical training. On the following table those classified as grade A
had majored in music at college; had spent one or more years of study
abroad; had had extensive private study; those in grade C had taken
music courses and had several years’ experience as players; those in
grade E had had no more than three or four years of instrumental
lessons early in life, or no musical education atall.
————————_—_—_——

 

Musical Seashore talent profiles
training Superior Excellent Average Poor Total

A 9 3 O oO 12
Cc 8 6 5 oO 19
E 8 8 9 5 30

25 17 14 5 61

While there would appear to be somerelationship between musical
training and the Seashore profiles, Stanton noted the relatively high
proportion of talented persons who had notreceived musical training.
With her colleague Wilhelmina Koerth, Stanton later (1930, 1933)

reported much more extensive data collected at the Eastman School of
Music. Four groups of students were tested on entrance to the School
and retested three years later. The table below shows the average
scores made on the twotestings:

 

Seashore raw scores

 

Group Test 1 Test 2

I 285 pre-adolescent students
in the preparatory dept 765 81:2

II 208 adolescent students 81-2 83°3
ITI 152 special students 80-6 81-9
IV I57 music degree majors 84:0 84°1

According to Stanton and Koerth, the amount and quality of training
were similar for the three younger groups and much moreextensive
and intensive for the adults, yet the mean increases in score were less
as development advanced. The improvement among the younger
groups was said to be dueto the progressive lessening with maturation
of ‘cognitive’ obstacles, and the lack of improvement among the adults
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was attributed to their having already reachedtheir physiological limit

at the time ofthefirst testing. Wyatt (1945), however, pointed out that

if students wholeft the course before the second testing(i.e. the less

successful ones had been included) a greater increase might have been

found. She pointed out further that 35% of Group I and 20% ofGroups

II and III had gained 7 points or more, thereby increasing their PR

from for example 50 to 90. It is, nevertheless, true that the scores of

57% of the youngest group(i.e. those most likely to improve) had not

varied by more than 4 to 6 points. In the case of the third group the

small average increase was partly due to the lower retest scores for the

highest quartile. The third quartile - where there was more room for

improvement— increased their scores by 5:6.

THE K-D TESTS

The average total score of some 4,200 children aged Io to 19 was I1:25

points higher (out of 275) in the case of those who had received six

months or more training (Kwalwasser, 1955). This was particularly

true of the Tonal Memory, Tonal Movement, Rhythm Imagery and

Pitch Discrimination tests. It is curious that Rhythm Imagery should

be more affected than Pitch Imagery. Both tests are likely to be sus-

ceptible to training influences since they require a knowledge ofnota-

tion. When a longer period of instruction was taken as the criterion of

the ‘trained’ group, the mean score increased still further, but Kwal-

wasser does not mention how the longer period oftraining affected the

subtests.

THE DRAKE MUSICAL APTITUDE TESTS

Drake (1957) claimed that his tests are measures of ‘pure aptitude’. The

correlation between number of years of music lessons and the rhythm

test is certainly very low (-o1 with 228 American children and adults and

-26 with 131 Belgians). But the correlations he gives for the memory test

 

Score (numberof errors)

 

Non-musical . Non-musical |

PR @ II to I2 Musics @ II @ 15 to 16 Musical @ 14

years oO 13 years years to 16 years

50 70 54 61 44

75 58 44 48 34
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and numberof years the pupils had had musiclessons, though rather
low, are by no meansnegligible: -37 (with 190 American children); -35
(with 50 English child music students) and ‘43, (with 160 English
schoolchildren). In fact, Drake provides separate norms for use with
students who have hadfive or more years musical training.
These differences appear to be quite considerable. They may be

partly due to the self-selection of good students tending to continue
with their music lessons, while the untalented give up. However, since
five yearsis an arbitrary division, many of the non-musical group must
have had music lessonsfor less than five years andthe differences are,
therefore, all the more significant. It is, of course, desirable that, where
a test is knownto beaffected by training, definite information should
be available, so that the user can make due allowance for previous
tuition.
An investigation of the effects of systematic musical training on the

development of musical memory was recently completed in Poland by
Jan Horbulewicz (1963). The need for such a study arose from thevery
high percentage — 62% to 89% — of pupils in music schools whofailed
to complete their courses. This seemed to be due to the adoption after
the war, of the equalitarian principle that any individual had unlimited
possibilities for the developmentof any ability.

Horbulewicz used the Drake Memory Test on pupils in music and
general schools, aged between 10 and 17, and on groups of professional
musicians. As the Drake test was too difficult for a group of seven-
year-old children who were applying for admission to an elementary
music school, he devised a test of his own. Inall, his subjects numbered
473. He concluded that music training was not the determining factor
in the development ofmusical memory. The tempo of development was
not quickenedby training. Even after more than ten years of a uniform
programmeofinstruction,great differences remained amongindividuals.
The groups that had undergone training did reach a higher level,
making about 23% fewer errors on the Drake test, but this was partly
due to the wastage among theless talented. The different abilities
involved in the Drake test - memory for time, for pitch - seemed to be
subject to the influence of training in varying degrees.

THE INDIANA-OREGON MUSIC DISCRIMINATION TESTS

Although Hevner tried to select music which was not likely to be
familiar to the ordinary person a correlation as high as -64 with musical
training was found with 126 college students. With advanced musical



170 Hereditary and Environmental Factors

students, however, scores were not related to training (Hevner, 1931).

Long in his revision also endeavoured to use unfamiliar music. In

practice however he is finding that some of his selections from the

piano repertoire are well Known to piano students. Before his revision

of the test is published, he hopes to substituteless familiar music.

THE WING TESTS

To find out whether instrumental training made any difference to the

performance of his tests, Wing (1948) divided 271 children into three

categories; above average, average and below average. Just as many

children having instrumental lessons were in the bottom group as in

the top group. The children, however, were only 12 years old; some

may have been learning an instrument for too short a time for training

to haveits full effect. Wing claims that with older children results would

be affected by self selection - the weaker pupils giving up lessons and

those who are gifted becoming self-taught if no lessons were available.

Shuter (1964), in fact, found a correlation of -65 between Wing scores

and a combined measureoftheir lessons and playing among her sample

of grammar school children (see p. 121). She attributed this relatively

high correlation largely to the less talented giving up music lessons as

grammar school children would be especially liable to have to do be-

cause of pressure of school work.

Wing also found that the correlations of the scores of several groups

retested after one to five years were high and unaffected by the fact

that many had continued studying an instrument, a few had started to

learn while others had given up playing. Evenin boys’ grammarschools

where it was usual for all school music lessons to cease when the pupils

were 14, ability to do the tests continued to improvetill the age of 17.

Wingclassified his subjects merely into those who hadlessons and

those whodidnot, irrespective ofthe length oftraining. Newton (1959),

however, classified the RMSM junior musicians into three categories:

those who had hadthreeorless, four to six, or seven to fifteen terms of

instruction. As they were undergoing a formal system of organised

tuition, it was thought that the amount of their musical experience

could bedirectly related to length oftime undertraining. (Data on their

musical experience prior to entry were excluded from statistical assess-

ment as being too unreliable.) No significant difference was found

between the mean Wingscores ofthe boys in the three categories.

Holmstrom (1963), however, cast doubt on the value of Newton’s

evidence. He supposed that the group of junior musicians ‘is most
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likely sampled from the better — from the point of view of environ-
ment— half of the population, and has probably a considerable amount
ofmusical training before entering the RMSM”. He argues that on entry
to the School, they had already passed the Stage where training could
affect their scores. However, the proportions of talented, average and
unmusical, as reported by Newton, were, in fact, very close to Wing’s
norms for the general population. As for training, more than half the
boys had had less than two years instruction in music, including their
terms at the RMSM,and only 24 had morethanfive years musical
experience. No doubt, Holmstrom wasright to think that the boys were
likely to have received some positive encouragement from home or
school to join the RMSM and that the proportion who played or
listened to music before entry is probably higher than in the general
population of adolescent boys. Yet, when Shuter(1964) analysed the
Admiralty questionnaires (see p. 149), she found that only 36% gave
music as their main spare-time interest and 25° did not play at all in
their spare time. (They may, however, have taken part in music-
making at school.) 15% did not includelistening to music among their
spare-time activities. Even if the junior musicians were less sophisti-
cated musically than Holmstrom believed, it might still be true that
they had passed the stage where intensive study could improvetheir
performance of the Wingtests.

Whittington (1957) in his original report wasinclined toattribute the
difference between the musical and non-musical groups to the greater
experience of the former. ‘Results seemed to indicate that the musical
group was superior to the non-musical group because of musical
experience, an experience which accounted for some 44% of the per-
formance.’ The subjects he tested and later excluded from the non-
musical group because they had learned an instrument or had some
form of music in their homes madescores

a

little higher than his com-
pletely non-musical group. Later, however, Whittington somewhat
modified his views and agreed in 1961 with Wing‘that the relation
between musical experience andtest results is not that the experience
caused the high results but that both spring from high musical intel-
ligence’,

Jack Heller (1962) at the State University of Iowa studied the effect
of fifteen weeks offormal music training, where emphasis wasplaced on
the developmentoflistening skills, on the Wing scores of 164 American
College freshmen. Thetraining periods lasted 50 minutes andweretaken
three times a week. The gain, though statistically significant, was small
when the experimental group and 41 controls were retested. There
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were no differences in the improvementonthefirst three tests compared

with the appreciation part of the battery, and none between the group

when subdivided into high, average and low scorers.

Holmstrom (1963) compared the grade 2 and grade 4 results of 47

children who had been playing some instrument between grades 2 and 4

with those of 75 children who had not been receiving private lessons.

Markedtraining effects were found for all the subtests used by Holm-

strom, especially for pitch. He consideredthat the improvement might

have been greaterstill if some of the 47 children had not already had

lessons before the initial test (Holmstrom stated that he had other

evidence which seemed to suggest that training effects on such tests soon

reach a maximum). The average improvement was actually not very

great: roughly 10 marks, compared with 8 marks made by the control

group, out of a possible 104. Theeffect ofthe training might, of course,

be much greater with some individuals.

SUMMARY

It seems to be true (a) that many students with no formal musical

training make higher scores on musicalability tests than do some sub-

jects with considerable training, but, (0) subjects who have had music

lessons do tend to make superior scores.

The question ‘Are the superior scores of those who have had music

lessons dueto their training orto selective factors?’ is difficult to answer.

Kwalwasser (1955) considers that‘it is much more rational andrealistic

to maintain that training is a by-productoftalent (than thattalentis the

product of training), for those possessed of talent seek and receive

instruction’. Wing explained the higher proportion of musical adults

having received lessonsin termsof their being free to follow their own

interests and to develop their own talents. He suspects that nowadays

selective factors would tend to improve the scores even with younger

children who are learning music, since parents and teachers are now

more consciousof the needto ‘spot’ and develop talent at an early age.

When usingtests for prognostic purposes, it seems reasonableto bearin

mind that the scores of candidates who have been learning to play may

have been somewhat raised by the lessons. But as far as can be judged

on present evidence the increase is not likely to be large enough to

invalidate the test result.
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Discussion and Conclusions

It would seem from the previous chapters that musical ability tends to
run in families and to appear early in life and in individually varying
degrees which do not seem to be consistently related to the amountor
quality ofenvironmental stimuli. Such data will be interpreted by many
people as supporting the view that musical aptitudeis largely innate.

DISCUSSION OF HEREDITARY STUDIES

The data summarised above might be interpreted as supporting the
view that musical aptitudeis largely innate because:

(a) it tends to run in families,
(6) it tends to appear early in life and in individually varying degrees
which do not seem to berelated to the amountor quality of environ-
mental stimuli.

On the other hand, Wallace (1914) contended that musical families
like the Bachs and Couperins were merely remarkable instances of the
continuity of vocation. Since the child of a professional instrumen-
talist cannot be brought up in a sound-proofroom he hears music from
his cradle and later may benefit from tuition fromhis parent and an
easier entrée into the music profession. The child of the composer,
painter or poet is less likely to follow in his father’s footsteps because
the latter works in silence. Lundin (1967), too, considers that studies
of family histories can support a view preferring the acquisition of
musical behaviour just as well as they can support the inheritance theory.
Hepoints to the musical surroundings in which Bach and Mozart grew
up and quotes Pronko and Bowles (1951): |

both on his mother’s and his father’s side for two generations
back there was not a single musician in Haydn’s ancestry... The
argument that the musical ability of the Bachs was hereditary be-
cause it ‘ran in the family’ should hold just as consistently for
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their German-speaking activity! ... Their (Haydn’s and Bach’s)

genius behaviour was the culmination of a series of events. . . involv-

ing long hours of practice and other labor.

The effectiveness of a mererepetition of stimuli is, however, doubt-

ful. Again, although many composers had good opportunities for the

development of their musical powers and were encouraged and well

trained in youth, others were either forbidden by their parents to take

up music professionally or hadlittle opportunity to do so. Though most

composers had to struggle extremely hard before they were able to

express themselves effectively, yet, from the consideration of Mozart,

Schubert and Berlioz, it appears that the technical as well as the emo-

tional aspects of the creative faculty can, in some way, be partly inborn.

Scheinfeld, too, found that some of the greatest virtuosi that he inves-

tigated came from ‘the humblestand least musical homes; .. . some of

the lesser ones from highly musical backgrounds, with both parents

professional musicians’. Such a lack of consistent correlation between

musical achievement and background would suggest strongly, Schein-

feld concluded that musical talent does not arise from any unusual

home environment, per se. That a highly musical environment also (or

alone) cannot produce talent was shown by the children of virtuosi,

most of whom showed no unusualtalent.

It is not quite true that ‘for two generations back there was not a

single musician in Haydn’s ancestry’. His father had learned to play a

harp and, although he could not read music, he delighted in singing

alone or with Haydn’s mother. Also, Michael Haydn, Joseph’s brother,

was a church musician of distinction and a third memberof their

generation had sometalentas a singer. Haydn had no children — or none

that can be proved his - who might have showntalent.

The forbears of certain musicians who apparently came from un-

musical families may have lacked the opportunities to learn music. Had

Gluck not been sent to schoolat the age of 12 his talent might never have

developed. The first 12 years of his life were spent in a completely

unmusical background, but as soon as he had the opportunity his

ability showeditselfvery quickly. Whether someofhis ancestors would

have displayed talent given the opportunity is not known. It would

appear to be somewhat more convincing to attribute Gluck’s ability to

an untraceable hereditary factor than to an environment knownto be

unstimulating musically.

1A more accurate analogy would be between speaking German and writing

contrapuntal music.



Discussion and Conclusions 175
Mjoen (1926) acknowledged a category of individuals whosetalent

could not be explained by the ability displayed by their parents or
collateral relatives. To explain the biological appearance of eminent
ability, Mjoen considered it was not sufficient to work with average
values and quantitative investigations, because the nature of a quality
might change underthe influence of other qualities. Genius might be
explicable in terms of combinations of congenitaltalents.
Lundin (1967, p. 205) states that he has ‘no objection to the concept

of inheritance, per se, providing we try to discover what it is that we
inherit’, and further (p. 222) that what he is arguing against is ‘the
inheritance of mental powers for musical reception and performance’.
In his view musical ‘capacity includes, among other things, a sound
nervous system, two hands, normalhearing structures, and other struc-
tures necessary for musical behaviour’ (p. 206).
The writer would prefer to formulate some tentative answer to the

question “What is inherited?’ in rather different terms. One answer
might be ‘such genes (or more likely combination of genes) which pre-
dispose the individual to perceive, remember and judge music more
(or less) efficiently than others not so endowed’. In Chapter XX the
importance of the higher mental processes in musical perception will be
argued. However, it seems possible that the ‘higher mental processes’
complex though they are, may be ultimately explicable in neurological
and biochemical terms. If Lundin’s ‘sound nervous system’ is meant to
extend to the higher brain centres involved in musical perception and
judgment, it might be tentatively acceptedas adequate on this account.
More important is the question how adequately does Lundin’s defini-
tion deal with the wide range ofindividual differences which are evident
from the norms of music ability tests and other studies of the musical
activities of young children. Does Lundin mean anychild with a sound
nervous system and normal hearing structures can develop a high
degree of musical capacity if brought up in a musical background?
Lundin agrees that deficient structureswill obviously be limiting factors
for musical behaviour and that the man born deafis deprived of part
of his biological equipment with which he may acquire musical re-
sponses. Butit is not clear whether, for example, tone deafness would be
considered dueto a ‘structural deficiency’. Lundin does recognise that
‘all people with similar training do not achieve the same degree ofpro-
ficiency in musical tasks’ and that ‘these limitations are a function of
both biological capacity and previous musical experiences’. Lundin
thus seems to have moved away from the extreme behaviourism of
J. B. Watson, who claimed that he could ‘guarantee’, given a free hand
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in controlling a child’s environment and training, to take any normal

infant ‘and train him to become any type of specialist I mightselect -

doctor, lawyer, artist, merchant-chief and, yes, even beggar-man and

thief, regardless of his talents, penchants, tendencies, abilities, voca-

tions and race of his ancestors’. Lundin is willing to consider that the

rate of maturation, a function of heredity, is important. It is easy to

agree that musically precocious children often have a head start because

of early development, so long as he does not mean to imply that the

average child could ‘catch up’. The more outstanding at least of the

musical prodigies continue to develop far beyond the heights of achieve-

ment attainable by the ordinary person even with considerable training.

Mererate of maturation does not provide an adequate explanation of

their exceptional degree of talent.

The Soviet psychologist, Leontiev, took the view that individual

differences in special abilities like the power to reproduce soundsof a

given pitch correctly only seem to be inherited. This is because “the

reflex systems of which they are a function are formed only under

certain definite conditions they do not, therefore, always develop and,

in the case of different individuals, they may have a different structure’.

Buthe does not seem to provide a real explanation ofwhy some children

fail to form the‘links’ and connections essential to the building up ofthe

mechanisms involved in for example the correct vocalisation of musical

sounds. If this depended mainly on the environment, it would be rea-

sonable to expect a clear relationship between the individual’s ability

and the amount and quality of his musical experience. Admittedly, the

environment evenfor siblings is never identical. However, the available

evidence on within-family differences, and on differences between

individual families and the population in general, support the impor-

tance of innate factors in setting an upper limit to achievement and

speed of learning.

There is ample evidence thatefficient programmesof aural training

can improve the performanceof certain prerequisite skills such as pitch

discrimination and singing. How far-reaching the effects of such gains

could become under optimum conditions is not known. In somecases

perhaps all that would be achieved would be the attainment of the ceil-

ing of developmentat a ratherearlier age.
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Theories of Musical Ability



XIX

The Nature of Musical Abilities

In the preceding parts of this book we have seen how psychologists have
tried to devise measures ofmusicalability, how it seems to develop from
the earliest years oflife to adulthood, and how far heredity and environ-
mentplay a part.
But what zs musical ability? Is there in fact a unitary ability, or

should we rather be speaking ofmusicalabilities? Is it more realistic and
useful to consider musical ability as one broad factor, different aspects
of which may be sampled by different tests, or as composed of separate
abilities which, however, may overlap and seem to work together? Is
there some distinction between sensory and ‘higher’ levels of musical
ability? Ifo, howare these related ? Howimportantis musical memory?
Can someabilities be regarded as ‘basic’ in the sense of being precon-
ditions of the developmentof others?
In trying to answer such questions, the psychologist considers how far

the various tests intercorrelate- and may go a stage further and by
Statistical analysis seek to discover whether performance of different
types of test depends on a few underlying factors. A summaryoffac-
torial studies can be found in Appendix II.

THEORIES OF MUSICAL ABILITY

While the nature of musicalability is generally admitted to be complex,
opinions differ on the extent to which its various aspects intercorrelate
consistently.
At one extreme, Seashore believed that musical capacity may be

divided into a number of sharply defined talents which are unrelated
and can be present or absent in varying degrees. His tests correspond
to the physical properties of sound: pitch, time, intensity and timbre.
Heclaimed that such capacities are as basic to musical aptitude as they
are to sound itself. Moreover, ‘each one of these capacities runs as an
independent branch, not only in sensation, but through memory,
imagination, thought, feeling and action’ (Seashore, 1938). Thus, a
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‘sense of rhythm’ depends on the basic capacities of time and intensity

discrimination, and memory upon pitch. Mainwaring and Arnold

Bentley agree with Seashore in believing that musical ability 1s com-

posed of separate elements. Bentley, for example, states that all the

functions measured by his tests, though they may overlap and usually

seem to be working together are in fact separate (Bentley, 1966). If this

view is correct we should expect to find that intercorrelations among

music tests are very low and that the search for underlying factors

would yield only highly specific ones.

On the other hand, Wing believes that there is a general ability to

perceive and appreciate music. Strong intercorrelations exist between

tests designed to measurethe different aspects of musical ability and an

important general factor underlying all such tests will be found. In

addition to the main factor, he recognises other minor factors: one

sorting the tests and the persons tested into two main types — analytic

and synthetic respectively, and one dividing ability to judge or perceive

harmony from ability with melody or rhythm. Wing did not deny the

possibility that a separate factor of rhythm might exist, though he

obtained no evidence of it with his own test material. Both McLeish

(1950) and Shuter (1964) support Wing’s view on theessential oneness

of musical ability.

An in-between position has been adopted by others such as Holm-

strom (1963) who argues for a number of group factors. From his

Uppsala study, Holmstrom claimed to have obtained three musical

ability factors: an Alpha factor, based mainly on pitch, a Beta factor

dependentchiefly on factors of experience and memory, and a Gamma

test performancefactor related to intellectual level.

Another theory of some importance is the Integrative theory of

musical ability, associated with Drake (1933). While adhering closely

to the Seashore theory of specific talents, he thought that they mightall

dependon,or be knit together by, musical memory.

Let us look at each of these theories in the light of empirical evidence,

bearing in mind thatthe results of correlation studies and the factorial

analyses derived from them depend on thetests chosen and the sub-

jects tested. Thereliability and validity of the tests are also important in

assessing the meaningfulness of the results.

THE THEORY OF SPECIFIC CAPACITIES

Correlation studies of the Seashore measures do suggest that they test

relatively distinct abilities. Yet zero correlationsare rare. The following
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table shows the range of intercorrelations which Teplov (p. 63) tabu-
lated from 14 studies, and the average correlations which he computed:

TABLE XIx.I

Range Average

Pitch—intensity 09 to -82 33

Pitch-time ‘II “54 "32

Intensity—time 708 95 33

Pitch-memory 30 ‘77 52

Pitch—consonance 13 78 "34

Intensity-rhythm ‘O07 46 22

Time-rhythm "00 55 "32

Eight of the correlations of pitch with memory exceeded -5, but the
connection between rhythm andtime or intensity was no greater than
the intercorrelations of the supposedly ‘unrelated’ capacities.
Some of agreement between the correlations is probably attribu-

table to intelligence. But, even with intelligence held constant, Drake
found a commonfactor and two group factors, and McLeish a general
factor. In one of Drake’s group factors, intensity was linked with pitch,
and in another, with time. He concluded that even when a special
attempt 1s made to measure isolated and independentabilities, it is
seldom absolutely successful. However, he agreed that there was more
that was specific than common in what the tests were measuring. In
McLeish’s study, this view was confirmed — factors specific to each
test accounted for 38% of the variance compared with the 24°% of the
general factor. In Holmstrom’s re-analyses of studies including the
Seashore tests, most of the test variables proved to be loaded in more
than onefactor, and several factors had significant loadings in more than
one of the Seashore subtests (Holmstrom, 1963, p. 88). The theoretical
division of auditory functions according to the physical features of the
sound wave (frequency, intensity, complexity and duration) did not
correspond to the factors found in Karlin’s 1942study, nor to Holm-
strom’s re-analysis confined to Seashore tests. Pitch was closely con-
nected with quality (timbre) and intensity with time.

Mainwaring, like Seashore, took as the basis for his tests the four
physical attributes of sound, though he confined his tests to pitch and
time, andto recall. The correlations he obtained were indeed low (range
‘14 to -36). This is hardly surprising considering the nature ofthe tests
(see p. 279). Fieldhouse (1937) even found negative correlations between
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the Mainwaring pitch and rhythm tests, though, before rotation, the

rhythm test did have a small loading on a general music factor.

With Arnold Bentley’s tests, all his intercorrelations were in the 40s,

except between pitch and rhythmic memory and between tonal and
rhythmic memory.In a factorial study carried out by a Polish student,

Kinga Donat, the Bentley tests, applied to §9 secondary modern Eng-

lish schoolchildren, did form part of a general music factor (after

rotation). But, we may agree that at the level of these tests intended for

younger children and wherefor the sake of simplicity time and pitch

elements have been separated, memory for pitch does seem to befairly

distinct from memory for time patterns.

If pitch and time constitute ‘independent branches’ throughout

music, we might expect Lundin’s melodic tests to be butlittle related

to his test of rhythmic sequences and the sameto occur in the case of

the Gordon tonal and rhythmic subtests. The relationship between the

Lundin melodic transposition and sequences tests, and the rhythmic

sequences test is indeed quite small (range of correlations -31 to -39).

As mentioned in Chapter II, the validity of the Lundin rhythmic test

also seems to be quite low. It is perhaps not without significance that

the music teachers whose assessments were used as the validation

criteria were not willing to try to rate rhythmic behaviour separately.

A muchcloser connection between the tonal and rhythmic parts of

Gordon tests was found both by Gordon himself (1965) and by Tarrell

(1965). His own figures were based on theresults from all the pupils in

grades 5, 8 and 11 whose scores were used in the standardisation of his

tests and range from -45 to -65 for the subtests and from -59 to -71 for

the combined tonal score compared with the composite rhythmic score.

With nearly 1,500 children in every grade from 4 to 12, Tarrell’s inter-

correlations ranged from :35 to -70 for the subtests, and from -55 to -73

for the composite scores. In spite of these substantial correlations,

Gordon points out that the values are lower than thereliabilities of the

subtests and claims that this ‘constitutes evidence although somewhat

indirect, of the multi-dimensional nature of musical aptitude’. In an

earlier section of his test manual, however, he shows that heis well

aware that as they exist in music, ‘rhythm and melody interact in an

inseparable way’. Gordon tried to obtain from music teachers evalua-

tions of specific musical abilities which would correspond to his seven

subtests. In most cases the specific ability, e.g. for singing, in parts did

correlate rather more highly with the subtest in question, in this case

the harmonypart of the tonal tests, than with any of the other six tests.

Butall the correlations were low.
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THE THEORY OF A GENERAL MUSICAL ABILITY

Whenconsidering Wing’s claim that there is a general factor commonto
all musical activities, or at any rate commonto theactivities involved in
the music tests, we must bear in mind that, in order to produce an
economical battery of tests, he eliminated from his final seven certain
tests which had high correlations with someof these, and which were
therefore regarded as redundant.
The range of correlations obtained with his tests vary considerably

with the group studied. With the unselected schoolboys whose scores
were used for his main 1941 factorial study, more than one quarter
of the correlations were in the 50s. McLeish, too, found quite high
correlations among the chord analysis, pitch, memory and harmony
tests. On the other hand, Shuter’s homogeneous groups yielded many
low, zero or even negative correlations. These studies, however, invari-
ably provided evidence ofa strong and important generalfactor, account-
ing for up to 40% of the variance. (All factor analyses of music ability
tests do, before rotation, show a general factor, but some authors
do not publish the amountofthe variance.) Whichtests contribute most
to the general factor seems to depend partly on the composition of the
group. The phrasing test appeared to be the mostefficient with Wing’s
group. With College students of average musicalability, both McLeish
and Shuter found that memory and pitch were the most importanttests.
The chord analysis test assumed greater weight in the case of Shuter’s
two highly musical groups.
How far any commonfactor found by factorization is evidence of the

unitariness of musical ability depends, of course, on how successfully
the tests used coveredall aspects of the ability. The comprehensiveness
of the Wing battery depends on how wide was his original choice of
tests and how valid is his claim that ‘novital test is missing from the
short series’ (Wing, 1948, p. 49). The 7 tests of the short series corre-
lated very highly with 13 wider ones. These in turn gave very high
correlations with the original 24 —- as comprehensive a battery of music
tests as has ever been used.
Mainwaring (1947), however, expressed some doubt as to how well

the short series covered the rhythmic aspect of music. He agreed that,
if we could regard a general factor of music as having been established,
then the most valuable tests would be those mostsaturated with it. But,
on the other hand, if; as Mainwaring himself believed, musical ability
consisted of a group ofindependentvariables, then the weak association
betweena test andthe total of a battery would be all the greater reason
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to include, rather than to exclude it. Wing had, however, found that a

test of time-pattern dictation from his longer series and rhythm appre-

ciation (as included in the short series) were the two tests which were

among those with the 12 highest intercorrelations (out of 171 inter-

correlations of 18 tests). It therefore seemed reasonable to consider one

redundant. The rhythm appreciation test was chosen for inclusion as the

rhythm test of the short series becausefirstly ‘the tasks set can be made

extremely difficult without needing, or being noticeably influenced by,

any acquired knowledge of musical technicalities. Secondly, it is closer

to the appreciation requiredin listening to normal music. Finally, it can

be applied repeatedly to the same people without deterioration in

efficiency’ (Wing, 1941a, p. 143). In his review of the Wing tests,

Mainwaring (1948) did concedethatas ‘a preferential judgment implies

a preliminary perception of difference and, in this kind of judgment,

the ability to differentiate between pattern and distortion, it seems

reasonable to assumethat the inclusion of one rhythmtest . . . is in this

instance quite adequate’.

With the possible exception of the recently published Gordontests

of tempo and metre, other types of time and rhythm tests do not seem

to have been proved particularly useful or valid. The two Gordontests

appear to bereliable and of promising validity, but each takes 18 min-

utes to administer. Certainly, if only one test could be included, Wing’s

would seem the mostlikely to be valuable, as the Rhythm is presented

in a musical context. It would, ofcourse, be interesting to study whether

giving the Gordontests in addition to the Wing battery would increase

its predictive value.

A test which Wing himself was forced to omit ‘with regret’, owing to

the length oftime it took to play was appreciation oftempo. A reviewer

of Wing’s tests (Buros, 1953) suggested that this item might have been

shortened rather than discarded. However, even with only two choices

of tempo instead of three, or with the number of items reduced from

20 to 14, it would havestill required nearly 30 minutes to administer.

(What Gordon calls his test of ‘sensitivity-style’, must be rather

similar, since the only difference between the two renditionsis a change

oftempo. In anycase, the person who can makea high score onall four

of the Wing appreciation tests, would probably be perfectly capable of

choosing a suitable tempo for performance (within his technical capa-

bilities, but that is another matter).)

It might be argued that the Wing battery lacks a test of pitch dis-

crimination for finer intervals than the semitone. The Wing pitch

change test, however, has been found to correlate quite highly with
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Seashore’s measure of pitch (r ranges from -48 in Franklin’s smaller
study to -74 in McLeish’s results), The Wing had a greater weight on
McLeish’s general music factor when both batteries were considered
together. The Wing test was more discriminating than a 35-itemed
version of the Seashore in differentiating between Faulds’ specialist
music group andthe Princeton students. In practice, there is of course
no reason for not giving the Seashore pitch test as well as the Wing in
situations where a fine degree of pitch discrimination is important.

GROUP FACTOR THEORIES

While some psychologists have been content to interpret their results
in terms ofone major factor of general musical ability and several minor
ones, others have preferred to try to identify a numberof‘group factors’
of more nearly equal status. The results of trying to carve up musical
ability have not always been too satisfactory, since clear and consistent
divisions are rarely found. Thestatistical procedure usedis the rotation
ofaxes (see Appendix IT). But, as Wing pointed out (19414, p. 279), ‘with
the present tests this rotation is an extremely hazy business, for we
cannot .. . assume that any one of the given tests is a pure test of a
particular function in music’.
As mentioned above, Karlin found that the physical properties of the

sound wave could not be relied upon to suggest divisions that were psy-
chologically meaningful. In his earlier studies where several tests of
musical relevance were used, he claimed to have found evidence for a
pitch factor and for two different types of memory factor. As noless
than three memorytests out of eight or nine auditory or musical tests
were included, it is not surprising that some distinction between
‘memoryfor form’(i.e. the ability involved in Drake’s musical memory
test) and ‘memory for elements’ (as in Drake’s retentivity test) emerged.
If a sufficient number of tests concerned with one particular aspect of
musicalability is given, unless the tests are very similar, some differen-
tiation is likely to be found. This is analogous to inspecting a leaf under
a microscopein order to distinguish the different type ofcells.

Franklin was the first to present a group factor solution in studies
including the Wingtests, the Seashore pitch and memorytests, as well
as his own TMT test and two rhythm tests adapted from Revesz.
Franklin, however, did not make an issue of whether there was one
musical ability or several. His main interest was arguing for a distinc-
tion between ‘mechanical-acoustic’ pitch discrimination and ‘judicious-
musical’ pitch discrimination. By mechanical-acoustic discrimination.
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Franklin meant the ability to discriminate between very minute pitch
differences as in the Seashore test. Judicious pitch, as required by the

Wing pitch test, was the ability to deal with pitch changes in a musical

context. He claimed that there was a good measure ofagreement between

his own results and those of Wing and of McLeish. The common

ground between his views and Wing’s is the belief in the inadequacy of

sensory discrimination tests. It is McLeish’s remark that the Seashore

tests measure the samekind of ability as Wing’s, but at a different level

that causes Franklin to feel that there is a measure ofagreement between

his own and McLeish’s results. Franklin, however, argues that judi-

cious pitch is the most important aspect of any general music factor

that may be found.

Holmstrom, the most sophisticated of the factor analysts who have

been concerned with musical ability, pointed out that the individual

with fine pitch discrimination is likely to be helped rather than hin-

dered when he attempts the more musicaltests. Byre-analysing Karlin’s,

McLeish’s, and Franklin’s figures, using a more objective rotation

procedure. Holmstrom believed that he had uncovered two group fac-

tors ‘in which the loaded variables in both cases are concerned with

pitch discrimination’. In addition in one of these factors elements of

intensity discrimination occurred, in the other, elements of tonal

memory. Thefirst factor he called ‘Alpha’. This was a primary pitch

perception factor, which had possibly a physiological basis and might

be only slightly influenced by experience of music. It differed from

Franklin’s mechanical-acoustic pitch factor in not being restricted to

the perception of minute differences. He believed that on the psycho-

physical level of the Seashore tests, an intimate connection exists

between variations in frequency and intensity, making the intensity

loadings on the Alpha factor plausible. The second factor, Beta, was the

one in which the more musical tonal memory tests had their greatest

loadings. This distinction between pitch-intensity and memory-pitch

factors does not always seem valid — a fair loading on memory appeared

in the Alphafactor in his re-analysis of Franklin’s earlier study. Pitch

and intensity did not appear together in one of the Karlin re-analyses.

But, Holmstrom holds, we must not interpret our factors only in terms

of test content, but also with reference to differences in the amount of

experience of music to which the people we are studying have been

exposed. Pitch, he believes, can be affected by experience, thus with

older subjects with varied experience ofmusic, pitch enters increasingly

into the Beta factor, relatively little remaining in the Alpha factor.

In his own studies, Holmstrom found further evidence of Alpha and
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Beta factors, and also of a third factor, which he called Gamma. This
Gamma factor appeared among the Uppsala children at grade two.It
was a broad musical factor, loaded particularly on rhythm, pitch and
memory, with strong connections with intelligence. It was no longer
present in the results from grade four. He interprets it as a general test
performancefactor, representing ability and ambition to do well in a
testing situation. With the ‘B’ group from unmusical homes, knowledge
of music was related to this factor and not to the general scholastic
factor, as was the case with children from normal or musical homes.
A higher generalintelligence was thus, Holmstrom concludes, oflittle
help in answering questions about music in the groups whoseenviron-
ment had been musically poor. That such a Gammafactor can be demon-
strated among children of eight or nine does seem quite plausible (cf.
p. 227 below).

In grade two an Alpha factor appeared which persisted into grade
four, though its loading on memory virtually disappeared and its
loading on pitch became much lighter. By grade four a Beta factor
emerged due, according to Holmstrom,to the greater experience of the
older children with music. With the group from unmusical homes, the
Alpha factor at grade two was associated with attitude to music and to
perception of pitch, as well as marks for music. A Beta factor again
appears at grade four, after school music has with time had its effect
of making up for this group’s poor home background.
Holmstrom’s factorial solutions are undeniably elegant and legiti-

mate, but how trueare they to reality? Are there alternative interpre-
tations? It is certainly possible that musical ability may be usefully
divided into those functions particularly dependent on perception of
pitch and another concerned with memory,i.e. with the laying down of
engrams in the cerebral cortex. The factors thus delineated are not
clean cut; we should not expect them to be. What is open to doubt is
whether the latter may not be just as ‘physiologically’ or genetically
based as the former. Alpha functions may require a genetic basis and
less experience than Beta functions, but the evidence reviewed in Part
Three seems to make clear that both are partly dependent on genetic
control. Again, perception of a melody as a whole seemsto be present
from a very early age.
Whatalternative solutions might be proposed to Holmstrom’s data?

If we look for a general musicfactor, there will be no difficulty with his
Enk6ping study, as there is only one musical ability factor. With the
Uppsala grade two analyses there are two. If we consider the Gamma
factor as being the one representing general musical ability, we should
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have to say that chord analysis has not yet developed sufficiently in

these younger children (cf. Chapter VI) to be part oftheir musicalability.

The Alpha factor would seem to be especially concerned with pitch,

although memoryhas, with the ‘B’ group, actually the higher loading.

The Beta factor is probably closest to Wing’s general music factor (as

indeed Holmstrom himself remarks). In his re-analysis of Franklin’s

larger study, leaving out the repetition of the Seashore pitch test, the

first factor could be considered a general one. It is in fact quite similar

to that of McLeish and that of Shuter with comparable subjects.

THE INTEGRATIVE THEORY

The importance of memory in musical ability is undeniable. An appre-

ciation ofform can hardly exist unless the listener can recognise themes

when they return at a later point in the composition. Through memory

the performer can store up models of excellence of tone quality, of

phrasing or of dynamic expression. Again, in Drake’s words, ‘Memory

functions primarily to make it possible for the rendition of a piece to

have unity, meaning, variety and individuality. To interpret a compo-

sition intelligibly it is necessary to perceive the piece as a whole, as well

as the relationship of all the parts to each other’ (1939).

Some examples of empirical evidence on the importance of memory

may be quoted:

1. Of all the tests used by Bentley (1955) the Wing memory test

gave the highestcorrelation with the total score. This is not surprising

since many of the other tests depended on memory — the number of

tests involving memoryin thefield of musical ability is in itself some

indication of the importance attached to memory bytest authors.

2. The high discriminatory power of the Gaston melodic memory

test in Bentley’s study; and the good validity of Drake’s memory test

and of Seashore’s tonal memory test.

3. Fieldhouse’s finding that a defective auditory memory was a more

importantcauseofsinging out of tune than faulty pitch discrimination.

Fry (1948) reported results which tentatively suggested a similar

conclusion. However, a group of monotones tested by Arnold Bentley

were significantly below normal in both tonal memory and pitch.

Gordon (1965) seems to underestimate the value of musical memory

as a function to be tested. At least when discussing therationale of his

own tests he lays down the principle that a high degree of musical

memory would not be necessary for satisfactory performance of his
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tests since the use ofrepeated melodies and rhythms reduces the amount
of new material that the students can listen to during a given span of
time. However, memorycertainly enters into the performanceofall his
tests. In fact, the instructions explicitly ask ‘remember the song...’

Important though memory maybe, doesit in fact function, as Drake
has suggested, to knit together discrimination of pitch, time and
rhythm, etc.? One way to study this question is to see whether the
intercorrelations between such tests drop substantially when memory
is held constant. Bugg and Herpel (1946) investigated this point. The
following table shows the original correlations between the various
Seashore tests when they were given to 181 subjects and the correlation
that remained when memory had been partialled out statistically.

TABLE XIX .2
eee
Variables Original r Partial r Diff.

Pitch-Timbre “45 “31 14
Pitch-Rhythm "34 21 "13
Pitch—Loudness -32 20 "I2
Rhythm—-Timbre 22 “12 ‘IO
Pitch~Time "22 ‘13 “09
Rhythm—Loudness °37 31 06
Rhythm-Time 35 “31 ‘O4
Loudness—Time "43 “40 03
Loudness—Timbre ‘OO — ‘II IT
Timbre-Time 03 —'05 08

Holding memoryconstant does, in fact, reduce the intercorrelations but
except in the cases of pitch-timbre, pitch-rhythm and pitch-loudness,
not very greatly. Bugg and Herpelpoint out that memory correlated -60
with pitch and -30 with rhythm and that we might, therefore, expect
that a considerable amountofthe overlapping between these tests would
be due to memory. They neglect the possibility that what is common to
these tests might, for example, be the willingness to concentrate on
auditory material and need not necessarily be memory. A more general
discussion on the place of memory in musical ability will be found in
the next chapter.

RHYTHM AND MUSICAL ABILITY

A separate factor of rhythm seems to lurk in the shadows of several
studies wheretests of pitch and memory have been highlighted. Both
Karlin and Wing acknowledge the possibility of its existence.
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Inspection of many of the correlation studies shows that tests of
rhythm seem to be the odd man out (McLeish (1950); Bentley (1955)
Rainbow (1965)). In both McLeish’s and Wing’s factor analyses, the
rhythm tests had the lowest loading in the general musicalability factor.
In Franklin’s study, the two tests that he adapted from Revesz form a
separate factor of their own, unrelated to the Wing rhythm test. From
some evidence, it would appear to have strong connections outside
music (see Chapter XXIV).

Oneofthe difficulties of studying rhythm is that subsumed under the
heading of time or rhythm are a motley collection of tests whoserelia-
bilities in many cases are poor and whose relevance to music is, to say
the least, dubious. Intercorrelations between such tests as the Seashore

measures of time and rhythm, and Drake’s rhythm test, and Lundin’s
are very low, as are those between Wing’s and Revesz—Franklin’s, and
the other rhythm tests included by Bentley in his study. Yet, given a test

like Wing’s where a musical context is used, rhythm has an appreciable
(if relatively lower) loading on the general music factor. As already

mentioned, the Gordon.tests of Tempo and Metre have moderate
connections with his tonaltests.

An interesting study ofrhythmic aptitudes has recently been reported
by Hiriartborde (1964). His subjects were 65 young women who were

training to be teachers of physical education —a rather select group.
Besides the Wing and Seashore test batteries he gave patterns of short
and long notes, and of soft and loud stimuli to be reproduced and

written down, and a variety of motor rhythm tests. He extracted five
factors. Before rotation there was a general factor with loadings onall
the tests included in his analysis. After rotation he obtained two

‘musical’ factors, one had high loadings on the Wing Intensity and

Phrasing tests and on the Wing and Seashore Memorytests as well as

a loading on a test of synchronisation. The second seemed largely con-

cerned with pitch and time and showedlittle connection with his non-

musical tests. The factor which showedthe highest variance, 28%, was

a complex one involving motor co-ordination and control of movement,

besides tonal memory and pitch. The second most importantfactor with

23% of the variance was interpreted as perceptual ability to structure

rhythmic groups. The only music test to have an appreciable loading

was Seashore’s rhythm test. His last factor was concerned with ability

to synchronise responses with rhythmic stimuli. Emotionalstability as

measured by Cattell’s PF. test had appreciable loading on this factor.

This seemed understandable as nervousness on the part of the subject

would handicap him in synchronising his movements with the stimuli.



The Nature of Musical Abilities 191
Although Hiriartborde administered the whole Cattell battery, only
factor ‘C’ showedanyrelationship to his music and rhythmictests.
Thackray (1966) reported some preliminary results that he had

obtained by factorizing his aural and visual perception tests. Although
all the tests proved to be highly specific, in both cases he found small
general factors. The tests ofrhythmic patterns, counting, and compari-
son of rhythms had the highest loadings on both the visual and the
aural generalfactors.

Interesting though these findings are, how Closely Thackray’s and
Hiriartborde’s tests are related to functional and musical ability hasstill
to be established. Olin Smith (1957) showed that the Seashore rhythm
test is quite closely connected to following a pattern on a rhythm meter
and also continuing to tap after the clicks had stopped.
The connection between rhythm asit is involved in music and asit

exists outside music is, of course, an interesting area for intensive study.
Such investigation might throw light on many problems within thefield
of musical ability. However, as Teplov points out, rhythm in music is
qualitatively different from rhythm in general. Musical children found

music is not only connected with motor movements, but with the
emotions expressed by the music. An appreciation ofrhythm should be
connected with dynamic changes, with harmonic progression and with
phrasing, as well as with perception of time and pitch differences.

ABSOLUTE PITCH AND MUSICAL ABILITY

Howis absolute pitch related to musical ability? Stumpf went as far as
to say that absolute pitch was necessary in order to understand and fully
enjoy the great masterpieces ofmusic. Others have pointed outthat it can
be a nuisance, becauseit interferes with activities such as transposing.

Absolute pitch is sometimes found in unmusical persons, but this
seems to be rather exceptional. Many of the great composers possessed
this ability. In a series of experiments carried out on 18 very talented
children at the Moscow National Conservatoire, Blagonadejina, found
that 13 certainly had absolute pitch (Teplov, 1966, p. 195). Sergeant
(1967) found a similar proportion among the mosttalented of his four
groups. |
The advantages seem to outweigh the disadvantages. Absolute pitch

is an aid in developing an ear for harmonyas well as allowing modula-
tions to be followed with ease. Individuals with absolute pitch are not,



192 Theories of Musical Ability

however, necessarily] conscious of the modulations when listening or

performing music, according to Weinert (1929). Weinert questioned

IO experienced musicians on this point; he also asked whether being

constantly aware ofthe modulations wasa decisive factor in the pleasure

they obtained from music. Only two agreed that it was. Sergeant (1967)

asked 46 musicians, 23 possessing absolute pitch and 23 without, to

listen to the opening 15-20 bars from 20 familiar compositions. Ten

had been transposed, ten were played in the original key. Care was taken

toselect music in which the opening theme did not occur in any other

key elsewhere in the work. The musicians were asked whether each

excerpt was played at the pitch at which they were accustomed to hear

it. The mean score of the absolute pitch group wasslightly lower than

that for the non-absolute pitch group. Sergeant concluded that the

pitch level at which a piece of music is performed does not play a more

important part for an absolute pitch subject, and that the attention of

the mature musician is centred on other aspects of the music.

This does not mean, however, that absolute pitch is not helpful in

the development of musical ability. Since it facilitates a more analytical

perception, it may be used as a means to the end of understanding of

the music.
Teplov would seem to sum up the consensus of opinion when he

concludes that absolute pitch is very favourable to the development of

an ear for music, but that it is by no means indispensable.

INTEREST IN MUSIC

To be talented is not necessarily to be interested, nor to be interested,

talented. Every music teacher has pupils of very considerable ability

who‘could not care less’ and others of moderate aptitude who show a

keen interest and desire to learn. Yet, on the whole, interest in music

and musical ability are likely to be associated.

Wing (1948, p. 78) compared the grades of333 adolescent boys onhis

test with their own assessment of their degree of interest in music.

The coefficient he obtained was approximately -30. More recently, Leon

Crickmore has compared the Wing scores of two groups of students

attending a Liberal Studies course at a technical college with their

liking or disliking of 30 gramophone records. The pieces ranged from

popular to classical music. The longest record lasted about seven

minutes, the shortest about two. The seven point scale on which the

students rated each piece ranged from ‘disliked very much’ (1 point) to

‘liked very much’ (7 points). The total score probably gave a reasonable
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measure of their attitude to music in general. The correlation co-
efficients between the liking-scale and Wing were -27 and -31. Similar
figures were obtained by Lundin betweenhis tests and liking for clas-
sical music.
Both Shuter (1964) and Rainbow (1965) worked on the basis that

children who were interested in music would spend timelistening to
‘good’ music. Shuter compared concert-going and homelistening with
the Wing scores of the grammar school children shetested (see p. 121).
A very low correlation resulted (-1). She believed that this was partly due
to pressure of schoolwork on the children, competing interests, and to
the more gifted preferring to spend their leisure time making music
rather than listening. In assessing the interest in music of his three
groups of schoolchildren (see p. 146), Rainbow awarded points for
reading about music and musicians, and for the probable purchase of
records (given the money). To check the type or types of music the
child claimed to like he was asked to name a composer, performer or
work associated with each type. Rainbow counted jazz as equal to
serious music for the purpose of evaluating musiclistening habits. The
correlations he obtained between interest in music and the Seashore
pitch, memory and rhythm tests, and Drake’s memory test were rea-
sonably close to Wing’s figure of -30. The highest correlations were
with the two memory tests and ranged from -28 to -42. The lowest were
with the rhythm test: -17 to :27. A significant correlation ofaround -40
was found between interest in music and the teachers’ ratings which he
used as a criterion of musicalability.
Holmstrom(see Appendix IT) assessed separately his subjects’ attitude

to music as a school subject, and the attitude to music that they had
acquired at home. Forthe latter they were asked to compare a hypo-
thetical programme of music with five non-musical programmes.
Holmstrom gives no details of the non-musical programmes. If one or
two were veryattractive, many children who enjoyed music might have
selected them in preference to music. On the other hand,if unattractive
programmes were included, children who did not particularly care for
music might have chosen music rather than a programme they liked
evenless.

Both measures of attitude showedlittle relationship to the music
ability tests except with his group from unmusical homes. In his
smaller investigation both were related to school music marks and to
some degree to knowledge of music. This was less apparent in his
Uppsala study where he obtained a greater numberoffactors. However,
the attitude to school music in grade 2 did seem to bear somerelation to

PMA—G
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music marks in grade 6 and might be of prognostic value. This result
agreed with the experience of music teachers that attitude to music
becomes increasingly important for success in school music as the child
grows older. Lack of interest is a very frequently mentioned reason for
giving up music lessons (Casey, 1964; Martignetti, 1965). With the
children from musically poor homes, attitude to music was strongly
linked with music marks and with an Alpha musicalability factor.
We mayconclude that, at any given level ofmusicaltalent, interest in

music1s likely to be an important determining factor in whether or not
the child’s potential capacity is fully realised. Speaking from his
experience of having trained over 3,000 young pianists, Cortot (1935)
concluded that an unshakable devotion to the art was even more
necessary than a natural flair. Whether or not the youngartist has this
devotion to music cannot be proved till he has encountered the tre-
mendous obstacles that beset his path. We may comparethis conclusion
with Terman’s finding that at the highest level of talent (as shown by
his gifted group) interest and personality factors are crucial to success
in life.



XX

Perceiving, Remembering and Judging Music

The purpose of this chapter is to examine more closely what we mean
by the ability to perceive, remember and judge music.

In order to perceive clearly, we must first be prepared to attend.
Secondly, we must be able to hear the music; so that we may enquire
therefore whether or not auditory acuity has any effect on musical
ability. Not only must we be able to hear, we must beable to discrimi-
nate differences of pitch, loudness, timbre and time. Even more, we
must be able to grasp the music as a whole and doso, not at our own
speed, but at the tempo dictated by the composer. Ability to relate
tones so that they have meaning and represent a musical idea would
hardly be possible without memory for music. Beyond memorya judg-
ment level may be reached where we can, for example, compare two
renderings of a composition and decide which has the moreartistic
worth. Finally, we must not overlook the contribution which our muscu-
lar system makes not only to performance butalso to perception.

ATTENTION

A primary requirement for musical perception is that we should be
attending to the music.

Perhaps the first point to be made about attention is to note how
limited are our powers to attend to the world aroundus and within us.
Indeed oneofthe great difficulties for the inexperiencedlistener is that
so muchis going on at once. No soonerhas he grasped the subject of a
Bach fugue, when a secondvoice starts up; heis just beginning to cope
with the two melodies, when a third voice enters, followed by a fourth
or even a fifth. All evidently have something important to say, the
original subject is recognised from time to time, but while heis attend-
ing to that, he is missing something else. Perhaps, he decides, it would
be better to give up and just enjoy the flow of the music. This leaves
out of account extraneousstimuli — our neighbour’s cough, her low-cut

195
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dress, or the hardness of the seats. Listening to music with sympathetic
companions and watching an instrumentalist or orchestra may often
be a considerable aid to the apprehension of the music (Vernon, 1934).
Sight and sound stimuli seem to travel by separate channels up to the
level of the brain where they have to be sorted out and co-ordinated;
again, listening to music in a not too dimly lit concert hall may help to
keep us from feeling sleepy as the evening draws on. However,it is all
too easy to be distracted from the music, especially when, as with a
televised concert, our visual stimuli are chosen for us.

Because our powers of attention are limited, we tend to select from
our environmentthosestimuli which seem most worth perceiving. Some
of the research onselective listening carried out by psychologists and
others interested in communications would seem relevant to problems
of listening to music. Cherry (1953), presented his subject with two
speakers, one to each ear on headphones, and asked him to listen to
only one of them. To make sure that he kept his attention fixed, Cherry
asked him to repeat back the wordsto himselfas he heard them,keeping
two or three words behind, but talking continuously. The subject was
later asked what if anything he had noticed about the speech to which
he was not attending. The answerwasverylittle indeed; he would be
aware, for example, that it was a woman speaking on hisleft side, but
he wouldfail to notice that she switched from English to German. That
it was possible to notice some general properties of the unattended
speech without being aware of its verbal content showed that the per-
ception of speech occurs in at least two successive stages and the limit
to our capacity for attention arises chiefly at the second stage, at which
we identify what is being said. How efficient may be the screening
mechanism which enables usto beselective in our attention was neatly
demonstrated by R. Hernandez-Peonat the University ofCalifornia. He
implanted electrodes low in the sensory pathway of a cat’s ear. This
enabled him to record the nerve impulses produced by the sound of a
metronome. Just as soon as a moreinteresting stimulus, such as a mouse
or a goldfish was introduced into the situation, the responseto theclicks
was greatly reduced (Morgan, 1965). Again, we may not notice the
clock ticking till it stops.

_ As we saw in the last chapter, interest and ability do not always go
handin hand. Mere willingness to attend is no guarantee of effective
perception. No doubt a habitual tendency to learn throughlistening or
what Drake (1940) called ‘earmindedness’ (a possible explanation of his
common factor of musical ability) may be connected with musical
aptitude. The musical person is likely to find more to interest him in
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music, because he can perceive details that sustain interest and is more
sensitive to the emotional expressiveness of the musical progression.
But it seems best to distinguish interest from ability.

ACUITY OF HEARING AND MUSICAL ABILITY

Acuityofhearing does notseemtoberelatedto performance ofmusictests.
The possibility that defective hearing might be one cause of singing

out of tune wasinvestigated by Fieldhouse (1937). His 50 subjects were
schoolchildren aged 9 to 11. They had been selected by their class
teachers as being unable to sing in tune, had scoredfive or less at some
simple ear tests and had sung two songsoftheir own choosing off pitch.
Fieldhouse tested them with the Seashore battery and with Main-
waring’s tests of pitch and rhythm, as well as with an audiometer, and
comparedthe results with the performance of96 ‘normal’ children. The
greatest difference in average score between the tune deaf and the
normal children occurred on tonal memory, but the differences on the
pitch tests were also significant. The auditory acuity test gave zero or
even slightly negative correlations with the pitch and memory tests for
both groups.

Wing (1948,p. 67) tried out his tests on 22 boys who were considered
sufficiently deaf to need medical treatment. He concluded that deafness
up to a loss of 15 decibels, the limit of the figures used, did not affect
ability to do histests.

Tomatis (1953), however, claimed that the musicalear is characterised
by a progressive rise in acuity between 500 and 2,000 cps. While in-
vestigating the hearing of some 1,300 aircraft workers, he found that a
certain proportion, 4°, appeared to have suffered no hearing loss even
after being exposed to levels up to 130-140 db for over 20 years. Their
right ears, on the contrary, showed improved hearing in the crucial
500-2,000 cps region. On the other hand, two of his patients, pro-
fessional singers who complained of having lost the powerofsinging in
tune had audiograms similar to workers whose hearing had been
damaged by noise. Tomatis concluded that the singers had been
deafened by the poweroftheir own voices. In so far as he succeeded in
improving the acuity of their hearing in the region of 2,000 cps their
capacity to sing in tunewas restored. Tomatis then enquired into the
musical ability of the 50 workers who seemed invulnerable to noise.
Without exception, all were musicians or at least could sing back a
phrase in tune. Thus, he claimed, the audiogram could provide a quick
estimate of whether or not a person was musical.
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It is reasonable to argue that what a person can’t hear he won’t be
able to reproduce. However, granted that all the 50 workers were

musical, 4° sounds a very small percentage of musical ability even in

a select population. We are left wondering whether some ofthe workers

whose hearing had been damaged by exposure to noise might notalso

have been musical.

Farnsworth (1941) obtained evidence that the more musical of a

group of college students had better acuities especially between 510 and

2,000 cps but he did not give separate values for the right andleft ears.

He used twocriteria of musical ability: self ratings on a five point scale

and Seashoretest scores. In an earlier investigation with two groups of

over 1,000 schoolchildren, the only significant difference between the

musical and unmusical was for the right ear at 1,900 cps. In this case

the unmusical group had the better auditory acuity (Farnsworth, 1938).

SENSORY DISCRIMINATION

How important for musical perception is the ability to distinguish fine

differences of pitch, time, intensity and timbre is a question that has

been argued ever since Seashore claimed that his tests were fundamental

to musical ability. Leaving out of consideration tonal memory which

he believed was less basic than the sensory capacities, only his pitch

test seems to have muchproven validity, as we saw in ChapterIT.

Precisely how keen pitch discrimination needs to be for practical

musicmaking has not yet been established (Bentley, 1966). One dif-

ficulty is that persons with equally fine powers of sensory discrimination

do not necessarily apply them in musical situations to the same degree.

It certainly seems reasonable to agree with Holmstrom that ability to

differentiate small pitch intervals is more likely to help than to hinder

the perception of musical tasks. The correlation between the Wing and

Seashore tests of pitch is usually found to be relatively high (average

correlation from three studies exceeds -5). The Wing test is related to

functional musical perception in requiring detection of a change of

pitch against the masking effect of the other notes of the two chords.

It differs from melodic tests in involving only very short-term memory.

A more useful division than between micro intervals and larger than

semitone ones, might be betweentests involving intervals oftwo chords

and those concerned with melodic pattern. In R. R. Bentley’s study, the

Gaston test where the subject is asked to find a given note in a chord

was only slightly related to his test of phrases moving up or down;

Whistler and Thorpe’stest ofmelodic recognition wasnot closely related
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to their test of pitch discrimination, though fairly highly to their pitch
recognition test. The relationship ofthe Wing pitch test to Whistler and
Thorpe’s melodic recognition test as well as to their pitch tests was
moderately close. But Lundin found that his interval test did not cor-
relate highly with his tests of melodic transposition and sequences.
Petzold found that the ability to learn a musical phrase is not strongly
influenced by the accuracy with which children can sing back short
melodic items. High scores on his 45-item test (see p. 82) did not insure
that phrases incorporating these same items would be learned. Effects
of memory are introduced with increasing length, as well as clearness
of perception.

Franklin refers to physiological evidence for a distinction between
simple pitch discrimination and the perception of a succession of tones.
This was an early experiment reported by Pavlov. Threeyears after the
removalof certain higher brain centres concerned with hearing, a dog
could be trained to discriminate between sounds, but was unable to
distinguish an upward moving scale from a downward moving one (a
task well within the powers of a normal dog). More recent research with
animals has shown that the highest part of the brain (the cerebral
cortex) is not needed for discrimination between soundsdiffering in
pitch or intensity. Removalof the relevant parts of the cortex produces
complete destruction of ability to perceive the difference between two
patterns, e.g. ABA as contrasted with BAB (Neff, 1964).
How this finding applies to humansis, however, uncertain. In the

case of sight, destruction by disease or accident of the parts of the
cortex concerned with visual perception results in a complete loss of
sight and not just perception of pattern. The physiological mechanism
for the perception of pitch is not fully known, but the orderly pro-
jection of the sensitive area ofthe inner ear on to the higherbrain levels
is probably connected with the resolution of pitch; for we find that
stimulation of specific spots on the membraneofthe inner ear seems to
be projected to corresponding spots in the auditory area of thecortex.
The inner ear (cochlea) itself can analyse sounds and separate one tone
from another, if the frequencies are not too close together (von Bekesy,
1957). In the higher nerve centres the rough analysis is made sharper.
The ‘sharpening’ of the differential effects of acoustic frequency seems
to depend on a particular frequency being not only able to excite certain
nerve cells of the auditory system more than others but also to inhibit
certain cell units. Thus whatstarts out in the inner ear as the excitation
of a relatively large group of receptor cells can be narrowed down to a
smaller group higher up by the inhibition of units that also respond
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otherwise to other frequencies (Morgan, 1965). The relative efficiency

of such an inhibitory mechanism in different people could produce

individual differences in keenness of pitch discrimination.

From the evidence discussed in Chapter XVII, it would seem that

practice can often improve pitch discrimination. However, Seashoreis

right that there must be an ultimate physiological limit to fineness of

pitch discrimination. The breaking ofthe ‘mile-in-four-minutes’ barrier

in running should lead us to be cautious in postulating what might be a

limit to human pitch discrimination.It is interesting to note that athletes

compete for their medals after periods of very stringent training.

But would an Olympic feat of pitch discrimination in itself make a

musician? Wing (1948, p. 12) cites the case of a boy whose percentile

rank on the Seashore pitch test was 100, but who could not sing the

simplest song in tune, although the quality of his voice was good. He

had hadlessons on the violin for a considerable period, but had given

up in despair as he could notlearn to play in tune. Why should this be

so? The answerlies in the importance ofbeing able to relate the separate

pitches into a melody, to perceive them at speed and to remember

them, in any actual musical (as opposed to laboratory) situation.

PERCEPTION

Mursell, Vernon, Wing and Revesz, to name but a few, have all stressed

the importance of being able to perceive a tune as a whole rather than

as a succession of notes. Revesz (1953), for example, says ‘The melody

consists of single notes, just as a figure is made up oflines. However,

the final product that is directly perceptible is a functioning whole, as

individuality that cannot be apprehended from the parts . . . The

melodic-rhythmic impression of a musical motive remains the same’

even when the tune is transposed, while, conversely, the change of a

single note may change the entire character of the melody. He goes on

to state that the totally unmusical person views a melody as a mere sum

total of notes and fails to perceive it as a whole pattern. It would, how-

ever, seem more likely that most unmusical persons hear a tune as a

whole, though they fail to perceive the relations of the notes to each

other and to the tonic. In fact many naive listeners react to musical

language as young babies react to words or as adults react to a foreign

language. They cannot identify words, nor reproduce them, nor appre-

hend the syntax or logical relations. They can only tell whether the

toneofvoiceis pleasant or unsympathetic, andtheir reactions are largely

emotional. But as the infant grows older or the adult becomes ac-
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customedto the strange tongue, they gradually differentiate the verbal

noises, and learn to recognise simple sentences and later more complex

speech (Vernon, 1934). Sensory discrimination enters into the percep-
tion of the melody since we haveto be able to distinguish differences of
pitch, intensity, time and so forth. But in music these differences are
not isolated as in a laboratory but exist together. We must also be able
to generalize, for instance, when we recognise the function of cadences
in musical phrases.

Not surprisingly Spohn (1965) with his programmedlearning experi-
ments (see p. 261) found that whereas a time-pattern was easy to learn
and an interval moderately easy, when the two were combined to form
a tone group, the task became much moredifficult.

It seems, however, that it is not the sheer numberof notes that may
make perception difficult. At least from her experiments at the Medical
Research Council Psycholinguistics Research Unit at Oxford, Anne
Triesmann (1966) has concluded that the limiting factor is not the
numberofsensory stimuli but the rate at which the brain has to resolve
uncertainties abouttheir nature oridentity. Ifan analogywith speech can
be drawn, this would mean thatit is not the total numberof notes that
is important in musical perception but the complexity of the ways in
which they are classified and analysed. With practice, we learn to
interpret stimuli more quickly.
An important factor governing the rate at which the brain can perceive

is expectation. The more unexpected the stimulus, the more questions
the brain must ask to determineits identity. As we might expect, strings
of unpredictable words, are much moredifficult to repeat back than
passages of coherent prose (cf. Kate Gordon’s experiment on p. 203).
The development of a system of expectations (of a return to the key-
note, of which chord is likely to follow, etc.) is of considerable im-
portance in the perception of music. The development of an ear for
melody seems to depend largely on the establishment of a sense of
tonality. The skilful composer to keep thelisteneralert will, of course,
often deliberately introduce the unexpected. Unless the listener knows
what the expected would have been, he will not fully appreciate that
what he is hearing is unusual. Much of the fundamental emotional
expressiveness of music is derived from the arousing of expectations
which are — ultimately — fulfilled.
Another aspect of being able to perceive a whole from reduced cues

is the ability of the advanced musicianto ‘fill in’ in imagination a suit-
able harmonisation when he hears a melody.
Tom Ritchie (1960) at the University ofIndiana tested the hypothesis
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that an accompaniment of simple diatonic chords would aid the per-

ception offour-note melodic fragments. Given the first note, the subject

had to write the other three notes ofthe melody. His subjects found that

an unharmonised version was easier than the harmonised one. When

secondary triads were used, perception of the melody became more

difficult still.

MEMORY

Unless we have the memory for music of an infant prodigy, or idiot

savant, we are not likely to be able to remember an unknown tuneafter

only one hearing. The sensory impression fades rapidly and must in

some way be consolidated in order to be retained. Problems of memory

have been extensively studied by psychologists using verbal material;

memory for music would seem to be analogous.

Oneobvious factor that contributes to the difficulty of memorising is

length. Three words or three notes are much moreeasily reproducible

than ten or twenty. As the numberofnotes is increased the proportion

remembered drops, although the absolute number will increase. The

span of immediate memory, the numberof digits or letters that can be

repeated perfectly after one hearing, is limited. Aboutsix or sevenis the

usual span for digits, for letters ofthe alphabetit is about five. However,

ifthe letters are combined into words, then the span becomesfive words.

Experiment has shown that it is not the amount of information that

determines the span of memory but the numberof units or ‘chunks’.

Since the memory span is a fixed numberof ‘chunks’, we can increase

the amountof information that it can contain by building larger and

larger ‘chunks’. Seventeen unrelated letters would be almost impossible

to remember. Butif the letters happen to be ‘THECATSATONTHEMAT’ as

soon as we recognise how the unit is organised, memorising it becomes

easy.

Even musicians may have difficulty in identifying isolated intervals,

especially the tritone, minor sixth and seventh. Teplov found that music

teachers would argue aboutan interval, an argument that wouldonly be

settled when one of them quoted a passage of music in which the

interval occurred. Again, James Marquis (1963) at Iowa University

found that ability to perceive the basic quality of intervals in melodic

sight-singing is considerably less important than ability to perceive the

scale, harmonic and tonal changes surrounding theintervals.

Ifwe haveto try to identify objects that differ from one another with

respect to a single aspect, our capacity to do sois surprisingly limited
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(Miller, 1964). For example, a subject can reliably distinguish among
about four different loudnesses when the intensity is varied, or among
aboutfive different pitches, when the frequencyis varied. Ifboth aspects
are varied at once, we might expect to find that the four loudnesses
couldstill be distinguished at each of the five pitches. In fact, however,
only Io or 12 tones can be recognised with both aspects varied. Persons
with absolute pitch who can identify accurately any one of 50 or 60
different pitches are what Miller elsewhere (1956) called ‘remarkable
exceptions’ to the general rule of limited capacity for making absolute
judgments of auditory stimuli.

In the jargon of communication theory the process of building larger
and larger ‘chunks’ is known as recoding. The most usual type ofre-
coding in everydaylife is a verbal one. If we want to remembera story,
we re-phrase it in our own words and remember the words. Verbal
recoding may be useful in trying to remember music. We might recode
the opening of the Leonora Overture and rememberit as a descending
scale. Recoding becomeseasier ifwe can make use ofredundancy,i.e. if
we know which letters or notes are likely to follow which. In English
for example,‘c’ is much morelikely to be followed by ‘a’ than by ‘b’ or
‘d’. Miller and Selfridge (1950) re-arranged words in different orders
accordingto the chancesoftheir being found together in English syntax.
The closer the sequences of letters (or words) were to real words (or
sentences), the easier they were to remember.
Some musical sequences are easier to remember than others — those

that conform to our expectations are easier to identify andto recall.
‘Nonsense’ musicis difficult to learn because it does not conform to our
expectations.

Kate Gordon (1917) played five melodies backwardsto 20 adults who
had been classified as musical or unmusical on the basis of their per-
formance of reproducing the melodies in their original form. As we
might expect, the musical group were moreaffected by the change.
Nonethe less, they were much moreefficient at singing the melodies
played backwards than were the unmusical group at reproducing the
tunes when played forwards. In time, the ‘nonsense’ music came to
soundlike tunes and performance of both groups improved.
The primary auditory image seemsto retain the characteristics of the

particular perception. Whipple (1901) experimented with single tones.
He foundthat the primary auditory images weakened after two seconds,
though, with practice, they could becomeclearer andlast longer. With
melodies, Blagonadejina (see Teplov, p. 288) found that immediate
auditory images could be evoked without consciouseffort and that they
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retained the characteristics of the perception, including the timbre and

absolute pitch of the notes. Even a subject who denied having auditory

imagery could evoke a primary image duringthefirst few seconds after

hearing the melody. He could also sing back the tune perfectly, if it

was not too long. This could hardly be due to muscular memory, be-

cause he never sang. Blagonadejina believed that this subject retained

the auditory image ofthe first note and that whenhesang thefirst note,

its sound evoked the second and so on.

But prolonging the image of a melody immediately after it has been

heard is far easier than being able to imagineit or sing it later without

the aid of theexternal stimulus, and is only a stage in the development

of the true ‘inner ear’. The low correlation between tests of auditory

digit span and musicalability tests is indicative of the primary auditory

image not being highly important in music. Faulds’ grouptest of audi-

tory digit span produced zero correlations with his other music and

auditory tests. Fry’s Number Memorytest showed little connection

with memory for music. Thetest consisted of a series of numbers pre-

sented in pairs through a loudspeaker. The subject had to write down

the number that had been changed the second time, e.g. 18749632 as

compared with 18759632.

For the development of long-term memory some generalisation

has to occur, so that we recognise the Londonderry Air whetherit

is sung by a sopranoor a baritone, or played by a violin or the chimes

of an ice-cream van (cf. Pflederer’s distinction between memory and

conservation, p. 206). In the intermediate stages of developing an

‘inner ear’, recognising a tune is easier than singing it or playing it

by ear. Again, we may be able to recognise when someoneelse is sing-

ing or playing out of tune without being able to sing or play in tune

ourselves.

Though we may remember a tune in an ‘abstract’ form, the memory

traces produced by each hearing may also be stored in the brain. Atleast

that seems to be the conclusion suggested by Wilder Penfield’s demon-

stration that weak electrical stimulation ofthe surface ofthe brain, in the

temporallobes, can sometimes cause a previous experience ofthe person

to intrude intohis field of awareness. These vivid flashbacks ofprevious

experiences occurred during the course of operating on patients with

temporal lobe epilepsy at the Montreal Neurological Institute. In order

to distinguish healthy from unhealthy brain tissue, electrical stimulation

was applied to different areas, the patient being fully conscious and

able to report his experiences. One woman heard an orchestra playing a

tune while the electrode was held in place. The music stopped when the
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electrode was removed and returned whenit was reapplied. She could
hum the tune, which always seemed to begin at the same place and to
progress at normal tempo. So vivid was the experience that the patient
was convinced that a gramophone wasbeing turned onin the operating
theatre on each occasion. The patients seemed to hear a single playing
of the music by a particular pianist on a particular occasion and might
be aware of themselves as being present in the room and feeling what-
ever emotions they had felt at the time.
The storage in the brain ofmemorytraces will be further discussed in

the next chapter. It is not clear from Penfield’s report whetherthe patient
would have been able to sing the tune on request under normalcir-
cumstances. Presumably these detailed, vivid memories are not ordi-
narily accessible to recall. The real problem of memory may beone of
retrieval rather than of storage. One of the differences between the
auditory imagery of the musician and that of the unmusical person is
not that the individual without talent lacks auditory imagery. On the
contrary, he may quite often find tunes ‘running through his head’,
However, unlike the musician, he cannotrecall at will any particular
tune. Musicians themselvesdiffer in the clarity oftheir auditory images.
Even some composersfind it helpful to work at a piano.
‘The connection between perception and memory mustbe very close —

the more definite and ‘meaningful’ what is perceived, the morelikely
it is to be remembered;the better past musical experiences have been
remembered, the more readily familiar elements in a new pattern of
notes can be fitted into existing schemata. If perception is faulty,
immediate and subsequent attempts to reproduce a tune maybefaulty.
Thus, some of Burroughs and Morris’s (1962) subjects madeerrors in
their first attempt to sing back a 12-note tune. In later trials, these
errors tended to be perpetuated. It was not what the child heard but

is soundedafter an interval of even six seconds (Faulds, 1959). The
effect of the delay, however, can be rediiced, if rehearsal of the toneis
allowed to keep alive the image,or ifthe subject can make some response
that identifies the tone (Bergan, 1966).
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JUDGMENT

Some musical tasks require us not only to be able to discriminate be-

tween two items, or to remember them long enough to compare them,

but also to reach some kind of judgment about them,e.g. on which has

the moreartistic merit.

An example of a musical function that seems to require somethingin

addition to memory is the ability to recognise a melody when itis

played on a different instrumentorat a different tempo. Pflederer (1966)

is seeking in her currentresearch to separate this ‘conservation’ function

from memory.If weplay a tonal pattern to a child followed by versions

in which the pattern is ‘disguised’ and ask him whether the tonal

pattern itself has been changed, incorrect responses may be due to

failure of either conservation or memory. But, if we include some items

that are exact repetitions of the pattern, the errors on these would be

indicative of failure to remember. If these items were all answered

correctly, we might conclude that memory wasplayinglittle part. The

extent to which introducing altered stimuli produced more errors would

indicate the degree to which the pattern could be conserved.

Drake (1931) concluded from his factorial study that ‘judgment, an

entirely different operation from memory,is yet impossible without the

latter’. Only exceptionally was success on the K-D tonal movementtest

not accompanied by a good score on tonal memory. However, many did

well on tonal memory but not on tonal movement. Bugg and Herpel

(1946) found that Seashore’s tonal memory test correlated quite highly

with the Oregon test (-65) and with the K-D tonal movementtest(-61).

Again, subjects who scored highly on the Oregon and tonal movement

tests did well on tonal memory. But the converse was nottrue.

Having to decide which oftwo versions is the better one is a much

more discriminating task than merely havingto state whether the second

version is the same or different from thefirst. Kyme (1956) found that

when he scored his Esthetic Judgment test as a simple discrimination

task the scores bore no relation to teachers’ estimates of the students’

ability. But whenhescored it as a test requiring the organisation of the

elements into meaningful wholes, the mean correlation between thetest

scores and the teachers’ ratings rose to 74. His subjects were students

taking part in the University of California Demonstration School. With

less experienced subjects, the results might have been different.

As mentioned in Chapter VII, the ability necessary to obtain better

than chance scores on the Wing ‘appreciation’ tests seems to develop

later than that required for the ear acuity tests. With groups of average
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ability, memory and pitch tend to be the most important components
of a general musical ability factor. At the level of the professional
students ofthe Eastman School ofMusic, however, Shuter (1964) found
that the appreciation tests had gained in prominence. Even when the
factors are rotated, these tests do not seem to form a separate “‘apprecia-
tion’ factor. Only in a minor factor did Wing find thetests of rhythm,
intensity and phrasing contrasted with the first three tests. From
questioning persons who had performed the tests, Wing found that
many tended to perform these three appreciation tests by ‘intuition’
rather than by adopting an analytical approach.
The writer has not yet seen any factorial studies of the Gordontests.

However, correlations betweenhis ‘Sensitivity’ tests and the rest of the
battery seem to increase between grade five and grade eleven from an
average of -32 to one of -46.
We may conclude that so-called appreciation tests seem largely to

measure how well the more primitive perceptual and memoryabilities
have been used. Probably withouta basis ofgood aural ability, this type
of judgment would never develop however much music was heard.

MOTOR PERFORMANCE AND FEEDBACK

From the motorareas ofthe cortex, neurons descend down through the
spinal cord, and connect with motor neurons which extend to the
muscles. There are many descending pathways from the cortex, but
the area making the largest single contribution is the so-called motor
area which occupies part of the frontal lobe. Electrical stimulation of
the motor cortex in humans and animals can evoke movements in:
various muscles of the body, thus enabling the motor cortex to be
‘mapped’. It is interesting to note that the amount of motor cortex
which controls a certain part of the bodyis related notto the actualsize
of that part of the body, but to the complexity of movements of which
that part is capable. Thus the areas controlling the hands, and the lips
and the tonguearerelatively great.
From the muscles sensory messages stream back to the brain, provid-

ing continuous feedback. A dramatic demonstration of the importance
offeedback in the control of speaking and singingis to introduce a time
delay by means of a microphone, and receivers over the speaker’s ears.
If the delay is sufficiently long, even the most loquacious speaker can
be madeto falter and to stop speaking. As we noted on p. 157, Tomatis
was able to correct singing faults by introducing corrective feedback.
Edwin Foot (1965) at Kansas has shown that reduced or enhanced
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loudness feedback can cause changes in the intensity of singing. He

madethe point that damage may be doneto the voices of young singers

by prolonged practice in the acoustically treated rooms so often pro-

vided as practice rooms in music schools.

Not all impulses to the muscles result in an audible sound or in a

visible movement. Singing to ourselves or feeling the music in our

fingers help to keep alive the fugitive memory tracestill they can be

consolidated. Vernon (1931, p. 126) emphasised the importance ofthis

kinaesthetic aspect in making our perception of music definite. ‘Thus,

he states ‘as soon as the listener becomes consciously aware of temporal

(or pitch) motions in the music itself, external to himself, the response

seems to becomeprimarily (though by no means wholly) a kinaesthetic

or muscular one’. He quoted a study by Bingham, who concluded from

measurements of certain muscular contractions in listening, that atten-

tion to simple melodies always involves minute adjustments in the body.

Mainwaring (1933) also carried out a demonstration of the importance

of kinaesthetic factors in the recall of musical experience. He asked an

experienced singer to avoid singing a hymn tuneto herself while it was

being played to her. After hearing it played seven times, she couldsing

only the first, second and last bars. Two days later her performance

from memory was similar. When allowed to sing to herself during the

playing of a second hymn tune, she learned it quickly and was able to

recall it with accuracy. More recently in Russia Il’ina (1959) hastried

to investigate to what degree motor vocal reactions participate in the

formation of auditory concepts in the young child. At least in the case

of her 30 musically backward pre-school children, she concluded that

they were of considerable importance.

Vernon believed that there were probably considerable individual

differences betweenlisteners in the extent to which they depend onthis

muscular form of perception. Some highly trained musicians may be

able to listen actively in purely auditory and intellectual terms. Vernon

tried a simple experiment in which he asked two people to imagine to

themselves a familiar tune. At the same time heeither played a record

of some other music, or else asked them to repeat subvocally ‘ah, ay,

ee, ay, ah...’ The first subject was relatively unmusical; when his vocal

cords were simultaneously engaged he was quite unable to continue

imagining the tune. But he was notat all disturbed by the external

music. The other was a good musician with well-developed auditory

imagery. His imagining of the tune was unimpaired by the activity of

his vocal cords, but was completely obstructed by the music from the

gramophonerecord.
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Motorfactors are most likely to be important when the memorising
or recall requires some definite effort (see further Teplov, p. 318).
To sum up, though‘stages’ or‘levels’ in the perception and integra-

tion of music in the brain can be distinguished, each part seems to be
intimately interconnected with the others; any divisions are thus
arbitrary.



XXI

Physiological Correlates of Musical Ability

Neuropsychologists believe that a valuable contribution to our under-

standing of psychological functions may be obtained by seeking physio-

logical correlates in the brain. A. R. Luria, Head ofthe Moscow Institute

of Neuropsychology, quotes the example of a famous Russian composer

whosuffered injury in the temporal lobe of his brain. He lost the ability

to discriminate ‘p’ from ‘b’ and ‘s’ from ‘z’. Yet during the three years

that his aphasia lasted, he wrote his best symphonies. This suggests that

speech and music are separate functions. Orientation in space, ability

to count and ability to understand complicated grammatical sentences

appear to be unconnected; yet, if damage occurs to a certain region of

the brain, all three abilities may be lost. Luria believes that there may

thus be some one factor underlying these seemingly unconnected

functions.

Eventually the neuropsychologists may provide the equivalent of a

factor analysis of human abilities. Results obtained with brain injured

persons should be compared with findings from experiments with

normal people. Doreen Kimura did this in her bilaterality experiment

described below.

AMUSIA

When we learn something, our nervous system is somehow changed.

This change is called the “engram’ or memory trace. The question

‘Where in the brain are the memory traces stored?’ has long been

debated. After exhaustive researches with animals, Lashley (1950) con-

cluded that it was not possible to demonstrate specific localisation ofthe

memory trace anywhere in the nervous system. Penfield’s results men-

tioned in the last chapter seem to contradict this view. However, the

memories evoked mightnotnecessarily have been stored in the temporal

lobe, since exciting the temporal lobe may excite circuits of neurons

extending into many different parts of the brain.

210
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Someevidence for

a

strict localisation has been put by Karl Kleist
(1962). A neurosurgeon during the First World War, he later tried to
apply his knowledge oftheeffects oflocalised brain injuries to establish-
ing an anatomical basis for sensory aphasia and amusia. After fracturing
his skull, one patient, whose case he describes, wasstill able to tune his
zither very accurately and play a few isolated chords. But he could not
play melodies, even with the music in front of him. The part of his
brain required for comprehension of tones (the first transverse gyrus)
was intact, while the subdivisions required for the comprehension and
performance of melody and for the comprehension of the text and
appreciation of melody had been damaged. A woman whocould no
longer recognise melodies and had difficulty in copying someoneelse
singing was nevertheless able to sing a song when shownthetitle in
writing, thus proving that the memory traces wereintact. Her impaired
perception of pitch seemed to be due to subcortical damageinvolving
the transverse gyri.
Trying to connect the loss of specific musical functions with localised

brain injuries is potentially a means of understanding the physiological
correlates of musical ability. Onedifficulty is that the damage may have
widespread effects. Another is that in the past accurate records ofthe
loss in terms ofmusicalcapacities have not always been made. Therefore,
Botez and Wertheim (1959) of the I. P. Pavlov Neurological Institute
in Bucharest have sought to devise a series of 45 tests which would be
systematic enough to be useful and at the sametime adaptable to dif-
ferences in the musical and mentallevel of the patient. They describe
the results ofapplying thetests to two patients. Thefirst was a farmhand
with no musical training, but who had madea living playing the accordion
in a band. A year after an operation to remove a frontal tumour, he
complained that he could no longer earn his living by his music. He
could discriminate semitones, sing back a tune andstate the numberof
notes in a chord. He reproduced piano notes a fourth higher or lower.
Though he knew what was wrong, he was unable to correct it. When
asked to sing an unknowntune, he could get the general shape of the
melody, but his time values were completely wrong. He could tap back
a time pattern if played on a piano, butnot if sounded with a hammer.
He could not play his accordion with both hands together. He seemed
to have lost the ability to abstract sounds. He seemed to find more
difficulty with intonation on an ascending than on a descendingscale,
just as children do. |

Their second patient (Wertheim and Botez, 1961) had been a
symphonyorchestra violinist before suffering a sudden stroke at the
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age of 40. When examined by them a few monthslater, his amusia was

predominantly receptive (i.e. on the perceptual side). He could re-

produce single notes and hum a Brahmswaltz, but made frequent pitch

errors in Boccherini’s Menuet célébre. Singing an unknown melody was

impossible, as was the minorscale. Major scales could be sung correctly

only if he was given the first note. Though he had previously had

absolute pitch, he could nameonly twooutofseven notescorrectly. The

note he named was a fourth above (cf. the accordionist). The main

theme from thefirst part of the Eroica, which he hadsooften played,

was now rememberedonly if played on the piano. In trying to recognise

tunes, he would attempt to play them with his left hand (his right being

paralysed) on theviolin, like the aphasic patient who had to movehis

lips to understand what he was saying. The rhythm of a melody

dictated to him was well perceived, but not the pitch. He could tap

back a simple time pattern, but made mistakes at naming duple or

triple time. He couldstill read the treble clef, but had difficulty with the

bass clef and found thealto clef impossible.

This accords with the usual finding that earlier learning is better

preserved in cases of brain injury than later acquisitions.

MUSICOGENIC EPILEPSY

Some 40 cases in which epileptic seizures have been precipitated by

various kinds of music or auditory stimuli have been reported in the

literature (see Poskanzer, Brown and Miller, 1962).

In most cases the emotional response of the patient to memories

stimulated by the music seems to have been an important factor. The

seizures of a man of 24 originated from the undulating note of air-raid

sirens. Later he suffered seizures caused by vibrating noises and by

long notes on the trumpet or saxophone. A 54-year-old man sought

relieffrom loneliness and emotional disturbancesby listeningto classical

music. He immersed himself so completely that within a few months

he knew in detail all of Beethoven’s symphonies. Before long he found

that while listening to these symphonies his consciousness would be

clouded and he would feel an immense joy. Two years later such a

feeling was followed by a convulsion and for the next 17 years he

suffered grand malattacks precipitated by music (see Daly and Barry,

1957).
In the case reported by Poskanzer, Brown and Miller themselves,

there seemed to be no emotional response associated with the sound.

Their patient was a Civil Servant of 62 who otherwise enjoyed excellent
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health and was an emotionally well-adjusted personality. Six years
previously this man had lost consciousness on three occasions when
listening to the radio at 8.59 p.m. Helaterrealised that on each occasion
a peal of church bells was being played as an interval signal. He had
one attack in his car during a programmeof church bells on theradio.
Eightyears prior to the onset ofthe attacks he hadstruck his head above
the left ear and lost consciousness for a brief period. Poskanzer, Brown
and Miller were able to carry out experimental studies with the co-
operation of the patient in which they used a variety ofsounds oneafter
anotherat intervals until a seizure occurred. Church bells playing be-
tween the frequencies of 290 and 1,120 cps and often in a much smaller
part of the band couldelicit attacks. The bell-like impact of the sound
was essential to produce a seizure; no seizures occurred without the
stimulus of church bells. The patient himselffelt quite certain that no
emotional association was being evoked.
At the momentthe studying of cases of amusia and of music-induced

epilepsy may not seem to be contributing much thatis useful to our
knowledge of musical ability. But, with the accumulation of accurate
reports, information of importance may some day emerge.

BILATERALITY AND MUSIC

The primary projection areas for auditory messages reaching the brain
seem to be located in the temporal (side) lobes of the cortex, which is
divided into two symmetrical hemispheres. |
The division into hemispheres raises the questions: Do we need

both sides or only one? Do we normallyuse both sides? If we lose the
use of one as in cases of a tumourorofan epileptic focus,can the other
take over its job? The right hemisphere is concerned with impulses
coming from or going to the left side of the body, theleft hemisphere
with those affecting the right side ofthe body. Most ofus have a ‘major’
side and a ‘minor’ one - weareright (or left) handed. Manyfunctions,
e.g. speech, are, however, bilateral—we have only one set of vocal
organs. Again, in looking or listening we use both eyes or both ears.
But even these psychological functions tend to depend more on one
side than the other. Theleft side of the brain seems to be commonly
dominantin speech, the right in non-verbal intellectualfunctions such
as music.
Brenda Milner (1962) of the Montreal Neurological Institute of

McGill University obtained evidence of the greater importance of the
right side of the brain for music by studying 38 patients who were
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undergoing an operation in which one temporallobe had to be removed

for the relief of focal epilepsy. Twenty-two patients were having the

left lobe removed, and 16 the right. Milner gave the Seashore tests

to 27 patients before the operation and then two weeks later; 11 other

subjects could be tested after the operation only. ‘The groups were well

matched with respect both to age and intelligence. Removal of the left

lobe hadlittle effect on the tests. The tests mostaffected by removal of

the right lobe were the timbre and memory tests, though all except the

rhythm test showed someincrease in errorsafter operation. Milner did

not obtain any follow-up evidence as to whether the remaining left lobe

was able in time to take over the musical functions of the right.

A further demonstration using actual music and normal healthy

subjects was carried out by Doreen Kimura (1964) also at the Montreal

Neurological Institute. Twenty female nurses, all right-handed, served

as her subjects. She selected 80 excerpts from solo passages in concertos

by Mozart, Telemann, Bach,etc. These were classified into four sets of

20 so that within each set the same instrument was used and the pitch

range and tempo werevery similar, so that the main clue was melodic

pattern. Theoriginal passages were then re-recorded to make melodies

lasting four seconds. For each set two of the four melodies were first

played to the subject on two separate channels, so that one melody was

heard in each ear. After four seconds silence, the four melodies were

played oneafter the other in normal binaural fashion. The nurses had

to identify which two of the melodies hadfirst been heard dichotically.

Performance with theleft ear (right side of the brain) was again found

to be significantly better than with the right ear. A similar, but much

smaller, difference was found when clicks were used instead of melo-

dies. The asymmetries were found to occur only under conditions

oftrying to hear two melodies at once. In an unpublished study Kimura

gave the Seashore timbre test to normal subjects, one ear at a time, and

found no difference. One reason may be that dichotic listening makes

more demand on the system than does monaural.

The research mentioned above seems to contradict Tomatis’s claim

(see p. 157) that in right-handed people it is the right ear that has the

‘musical’ audiogram and that lack of a dominant right ear mayresult

in tone deafness and speech defects such as stuttering. However,

Tomatis’s work in the field of music seems to have been mostly with

singers. Perhaps sung words like spoken words depend on the dominant

hemisphere.

Since speech andverbalability seem to depend more ontheleft than

on the right side of the brain, Delacato, the director of a reading clinic
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in Philadelphia, argues that reading disabilities are due to the failure
ofthe left side ofthe brain to become dominant. Toestablish dominance,
he advocates that during remedialtraining all singing andlistening to
music should be cut out. Amongthecases he describes was an I1-year-
old girl who displayed a considerable gift for music, was ambidextrous
in her piano playing, but poor at reading and writing. On Delacato’s
advice, she was forbidden all music for six weeks and only allowed to
practise with her right hand on

a

silent keyboard. At the end ofthis
time, her left-hand playing had deteriorated and her absolute pitch
judgments had become uncertain. After two months ofremedial reading
her languageabilities had greatly improved and she had become very
happy and successful at her school work. Her parents, however, were
unhappy aboutthe (apparently permanent) deterioration in her musical
abilities. We may wonder whether the girl herself had been unduly
forced to concentrate on her piano playing and was glad of the excuse
to devote less time to music. While music teachers might not object to
music being cut out of a child’s timetable for a short period, they could
hardly be expected to accept Delacato’s recommendation that musical
activities should be reduced to a minimum between the ages of 5 and 6
as a preventive measure without convincing proof that such activities
really did endanger the developmentof verbal abilities. After all, many
individuals are about equally good (or bad) at music and language.
Those interested in music education might wonder whether Delacato’s
prescription could be reversed in the case of children who were verbally
adequate but musically deficient!



XXII

Creating, Performing and Listening to Music

CREATIVE ABILITY

As Moya Tyson (1966) remarked, there seems to be a growing interest

in the study ofcreativity. While much current research stresses innova-

tion, there is also considerable interest in the act of creation itself, the

processes underlying it, the characteristics of creative people and in

how to elicit creative activity, more so because it has been suggested

that there may be a commonbasisto creativity in both science and the

arts.

Irving Taylor (1959) has analysed over a hundred definitions of

creativity and found evidence for five levels. He suggests that it varies

in depth and scope rather than type, and that it is misleading to dis-

tinguish between scientific and artistic creativity since it involves an

approach to problems more basic than the accident of professional

training. The first level is the expressive creativity found in the spon-

taneous drawings and musical compositions of children. It involves

‘independent expression where skills, originality and quality of the

product are unimportant’. At the next level of productive creativity

there is a tendency to control free play and improve technique.

At the third inventive level discovery is an important characteristic,

and involves flexibility in perceiving ‘new and unusual relationships

between previously separated parts’. The fourth level of innovative

creativity is reached by few people;it involves significantly modifying

the basic principles underlying a whole field of art and science.

The highest form of creative power is emergentive creativity, where

an entirely new principle or assumption emerges at a fundamental and

abstractlevel.

The composing of music and poetry does indeed seem to be psycho-

logically akin to solving a difficult mechanical or mathematical problem

or to formulating a new hypothesis in science.

Four stages seem to be commonly experienced in problem solving:

216
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1. The initial appreciation of the existence of the problem, the
taking stock of the situation and the trying out of unsuccessful ideas.

2. The incubation period when the problem has apparently been put
into the “back of the mind’, the person concerned being asleep or even
engaged on someotheractivity.

3. The inspiration stage when the solution is suddenly seen.

4. The elaboration stage where the solutionis criticised or experi~
mentally tested or the details of the idea worked out. Such stages are
often interwoven and may appear to merge in the continuing dynamic
processes which occur during creation.

Helen Durkin carried out someinteresting experiments at Columbia
University before the war. She gave her subjects various problems to
solve and asked them to think aloud while so doing. The period just
before the solution was reached seemed to be marked by a short pause
of quiet intentness which sometimes involved an appearance of great
tension and at others seemedto be merely a cessation ofall visual
activity. The tension seemed to be of suspense rather than ofeffort.
This pause ended in ‘an explosively expressed elation or in relieved
relaxation’. Even whenhersubjects werenotatall sure ofthe details, they
seemedto feel convinced atthis stage that a solution had been reached.

Ofcoursenotall problem solving ends with an intense sudden ‘Aha!?
of inspiration. Insights can often be only partial. ‘Inspired’ solutions
may turn out to be wrong. As W. Gillies Whittaker, well-known par-
ticularly for his choral works andsetting of English folk songs,tells us:
‘In the warmth of inspiration one often has the impression that the
products are of outstanding merit and oneis delighted with them, but
on careful consideration after the enthusiasm has waned, they may
appear valueless and need to be put on the fire at once’ (see Whittaker,
Hutchison and Pickford, 1942). John Eccles, the neurologist, in his
article The Physiology of Imagination confesses that his one sudden
illumination was provedseveralyears later to be wrong.
To describe inspiration in terms of the Unconscious is, as Vernon

(1931) remarked, ‘no more enlightening than calling it ‘‘a gift from
God” ’. However, the term ‘unconscious’ need not imply Freudian
connotations. We may ask with Eccles (1958) ‘What activity in the
brain correspondsto the creative activity ofthe subconscious mind, and
how does it eventually flash into consciousness?’ Eccles suggests that
some failure in the synthesis of the engrams or someconflict in their
inter-relationshipis the neuronal counterpart ofa problem that clamours
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for solution. The subconscious operation of the mind involves intense

and unimaginably complex interplay of the engrams. New patterns can

be expected to arise from the progressive change in the patterns of the

engrams resulting particularly from interaction with other patterns.

Should an emergent pattern combine and transcend the existent pat-

terns it may, Eccles believes, produce some resonant-like intensifica-

tion of activity in the cortex, which will bring this pattern to conscious

attention, when it comesto light as a new idea.

Recognition of the part played by subconscious‘inspiration’ in com-

posing music does not mean that we underrate the importance of the

assimilation of the music of other composers. As McGeoch (1942) says

of problem solving:

Where the subject ‘sees into” the fundamentalrelations of a problem

or has insight, transfer seems to be a major contributing condition.

It is, likewise, a basic factor in originality, the original and creative

person having, among other things, unusualsensitivity to the applica-

bility of the already known to new problem situations.

This latter point, the originality of the composer, is one that Revesz

(1953) stresses as the ‘real problem of creative activity’. However im-

portant recollections and analogies are in the creative process ‘signifi-

cant inspirations are independent of already familiar forms to a very

great degree’ (Revesz, 1953, p. 203).

In physiological terms not only must the creative brain accumulate

an immense wealth of engrams of a highly specific character (i.e. the

creative musician must have absorbed the music of many other com-

posers), but it must also possess, in Eccles’s words,‘a particular potency

for unresting activity’ in order to produce original works.

Emotion is commonly thought to play an essential part in musical

composition. Indeed artistic creation may possibly be distinguished

from scientific insight by the greater amount of emotion it involves.

Bahle (1934), for example, gave 30 composers a numberofpoetic texts,

asking each to select one, to set it to music and then reporthis intro-

spections. He concluded that the poem must evoke an emotional

response which is followed by an attempt to express this in music.

Music, therefore, appeared to be an expression of emotion, even under

the somewhatartificial conditions of the experiment. It is usual to add

that the ‘emotion must be “‘recollected in tranquility” or psychologic-

ally “distanced” or in some way digested or assimilated’ (Howes, 1958).

Tchaikovsky’s ‘Pathetic’ Symphony is sometimesfelt to be too ‘close’

an expression of emotion, i.e. that its emotion is more ‘emozionalita
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non elaborata esteticamente’ (to use Croce’s words). The chanting of
children (see Chapter VII) or of savages would seem unsatisfactory
aesthetically for a similar reason. In Wagner’s words ‘When a musician
feels prompted to sketch the smallest composition, he owes it simply to
the stimulus of a feeling that usurps his whole being at the hour of
conception.” The passionate and lasting emotions which drive the
musician to write an Eroica Symphony ‘may date from outer causes. . .
but when they force the musician to produce, these greater moods have
already turned to music in him’ (Wagner, 1841, cited Howes, 1958). It
may also sometimes happen that ideas that have been “simmering” in
the composer’s brain are given overt expression as soon as some external
stimulation occurs — be it some emotional event or the commissioning
of a work by the BBC.
Hebb’s hypothesis on emotion might seem to provide a clue to how

emotion might possibly function in giving rise to new compositions:
‘Strong emotional disturbance tends to prevent the repetition of any
line of thought that leads up to it’ (Hebb, 1949). If some such account
of emotion is true, perhaps it might act by clearing the composer’s
mindofold solutions to musical problems, thus enabling new combina-
tions necessary for original compositions to occur. But the emotion
need not be a ‘disruptive’ one. One night on a voyage to Australia,
Whittaker was deeply moved by the beauty ofthesea and sky. The next
morning he came across William Habington’s poem The Coelestriall
Sphaere, read it three or four times, went to his cabin for paper and
started writing immediately. Whittaker considered his setting of the
poem for chorus and orchestra to be one of his most successful com-
positions.

After the ‘storm’or crisis of the emotion has passed, the ideas may
be producedsofreely that, as Elgar says, composition seems merely a
matter of taking as much of the ‘music in the air’ as the composerre-
quires. During the actual process of composition, emotion may enter
again, now apparently more as a concomitant than asa causative agent,
perhaps as

a

feeling of joy at having found an expression for the pre-
vious emotion or in working out ideas and constructing a movement.
The composer is often described as being in some kind of state of
clairvoyance, What Mozart calls a ‘pleasing lively dream’ may resemble
hypnosis, rather than sleep. According to electro-encephalographic
evidence (Grey Walter, 1953) in hypnosis ‘awareness is not lost, but
heightened — restricted, it is true, to specific categories of stimuli,
usually the hypnotist’s voice’ (Beethoven’s ‘inner voice’ ?). The basic
properties of brain function remain undistorted, ‘so that all the
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pathways of association and stores of experience are intact’. Thediffi-

culty ofchecking such a supposition experimentally would be, of course,

finding a composer whoseinspiration did not desert him in laboratory

conditions. The most creative of Walter’s colleagues had brain-waves

characterised by a rich variety of patterns. One might at least check

this point amongcreative musicians.

Creative ability is very hard to test, even by individual methods

(Wing, 1948). Vater (1934) and Vidor (1931) gave their subjects a

tapped time pattern on which to build a tune. Such tunes could be

sorted out, Wing suggests, into typical shapes, on similar lines to the

drawings of a man at various ages.

Someofthe methodsusedtotest‘creativity’ in generalabilities might

be adapted to music. In recent years, psychologists such as Torrance

and Taylor in America, have given considerable thought to means of

identifying individuals who possess high ability for original thought.

The traditional type of intelligence test where there is only one right

answer seemsto doless than justice to such individuals. Creativity tests

are designed to encourage inventiveness and originality. Typical ques-

tions are: ‘How many uses can you think of for a brick?’, ‘What would

be the consequences if the world became 10 degrees warmer?’ Children

who do well on intelligence tests are thought to be more willing to

conform to ideas of their classmates and teachers, in contrast to ‘crea-

tive’ children whose ideas tend to ‘diverge’. However, Liam Hudson

(1966) has used both typesoftest on boys at a school where they were

encouraged to produce original solutions to technological problems.

Some of the most inventive boys did not score particularly well on

either test. Hudson believed that this may have been because the tests

did not really evoke their interest. He refers to results of American

research which suggests that the ability to channel one’s interests even

to an obsessive degree may be a condition for producing original work.

Thatis certainly likely to be true of composers ofmusic. It is also prob-

able that difficulties mightarise’ in interesting potentially highly creative

musicians in ‘creative’ tests. Revesz’s approach of attempting to study

spontaneous compositions of individuals with marked creative talent

from the point of view of originality and development of individual

style might be more promising than setting tests.

The composercertainly requires a high degree of musical ability to

build up the rich deposits of engrams as raw material with which his

own mind can work. According to the American composer, Henry

Cowell (1926), in order to compose seriously the composer must have

a type of mind thatis capable of thinking as correctly in terms of sound
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as a literary author might think in terms of words. Since he was unable
to attend as many concerts as he would haveliked as a child he formed
the habit of deliberately rehearsing afterwards the compositions that
pleased him. He soon began to experience ‘glorious sounds leaping
unexpectedly into his mind’, With great efforthe succeeded in keeping
some kind of control over these musical ideas until he becameable ‘to
produce more and morereadily whatever melodies and harmonies and
tone-qualities’ he desired.

Strong auditory imagery seems to be required for effective composi-
tion. Agnew (1922) examined accounts of the auditory imagery of
Schumann, Mozart, Berlioz, Tchaikovsky and Wagner. Schumann
possessed powersof vivid, accurate and profuse tonal imagery. Berlioz
could hear his compositions mentally. He even dreamed of themes and
wrote them down when he awoke. Musical sounds seemed to followTchaikovsky wherever he went and whatever he wa doing. Melodies
came to him fully harmonised. —

EXECUTIVE TALENT

Many composers have shown,as did,for example, Chopin and Liszt,
considerable talent as instrumentalists. How far this is a matter of two
distinct abilities being combined in one individual or of one ability
being shown in more than one direction is difficult to judge. Revesz

Personality factors may also partly determine whether an individual
turns to performance or composition. Wing (19414) believed composers
tend to be introverts, and performers, extroverts. It is noteworthy that
extroverts (classified as such on the basisof a personality inventory)
have been found to have quicker reaction times than introverts (see
Broadbent, 1958).

It seemslikely that creative talent would be closely connected with
the interpretative side ofperformance,ifnot with the technical side. Like
the composer,the interpretative artist seemsto draw upon subconscious
sources for the solution of his problems. Thus Bruno Walter (1961)
refers to the ‘psychological phenomenonthat mustbe familiar to everygifted re-creative musician. Whenever I had been in doubt for some
time aboutthe right speed for a musical phrase or episode,it happened
that I was suddenly faced with a decision coming, as it were, from a
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deep region of my mind; as in a momentofrevelation the right speed

had dawned on me, giving me a feeling of complete certainty.’

As we noted in ChapterII, tests of aptitude for the executive side of

performance havereceived muchless attention than those for the aural

side. Seashore (1919) did include tests of strength of grip, precision of

movement and timed action, among those he thought necessary for a

complete talent chart of the prospective music student. But like his

measures of sensory capacities they were probably on too elementary a

level to be useful. Whittington (1957) found only very low correlation

between musical age (as measured by the Wing tests) and manual

dexterity tests. Kwalwasser (1955), however, cited a numberofstudies

where sizeable correlations had been found between his tests and

various measures of motorabilities and muscular control. How far this

was due to those whoscored high on both tests having better muscular

co-ordination due to training on a musical instrument is not clear.

Whittington’s subject who played the piano often fumbled whenfitting

blocks together in the manual dexterity task. But this whole question

requires further research. Wing (1948) was probablyright to call the

aural ability required for his test a pre-requisite, but no guarantee, of

performingability. In any case, as suggested in Chapters VII and XX,

the auditory and kinaesthetic sides of musical ability appear to be inti-

mately connected from a very early age. Provisionalfigures suggest that

Thackray’s performancetests are quite closely related to his perceptual

tests.

‘MUSICALITY’ (AESTHETIC APPRECIATION OF MUSIC)

‘Musicality, primarily, denotes the ability to enjoy music aesthetically’

(Revesz, 1953). In his view, musicality is to be distinguished from

(a) creative or interpretative talent, (b) aural abilities (such as capacity

to discriminate rhythmical and tonal relationships) and (c) affective re-

sponse to music, or love of, or interest in, music. While recognising that

there are various degrees of musicality from the very pronouncedly

musical downwards, Revesz states that ‘to be considered musical a

person mustpossess several’ of these characteristics:

Ability to contemplate a piece of music as a work ofart, to assimilate

it and to co-ordinate what he has heard, following the parts without

separating them from the whole; to be sensitive to the artistic quality of

composition and performance; to understand the structure ofthe work;

to follow, even to anticipate, the composer’s intentions; and to become
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so absorbed in the emotions expressed that he feels as if he were
creatingit.

For Hevner and Mueller, too, the aesthetic response to music is
highly attentional, with every detail being followed and ‘making the
experience of it a forceful and vivid awareness’ (Hevner, 1937). It in-
volves a keen perception of the music’s qualities, of rhythm, harmony,
melodyorall these elements combined, without which its beauties may
be completely lost. The affective accompaniment gives the response
importance andsignificance. The feeling reaction is not so intense that
it completely absorbsthe listener’s attention, but maybe sustained over
a long period. According to Hevner and Mueller, it is the background
of widespread and unlocalised bodily sensations, especially from the
involuntary muscles and viscera which give the experience affective and
emotional qualities.
Vernon (1931) emphasises that there is

no one standard experience which can be called the aesthetic but
that it is a synthesis of all the various tendencies, different for every
individual. It should include as many diverse elements as possible
and it is the presence of overmuchattention to any one aspect (beit
intellectual, emotional, gregarious, or anything else) to the detri-
ment of the whole that really constitutes the non-aesthetic factor in
musical appreciation.

In the highest moments ‘which occur but seldom’the various elements
‘integrate into a total cognitive-affective experience’, Support for this
view was shownbythe rankingsfor aesthetic appeal of items played at
two experimental concerts. These did not run parallel either with the
marks for intellectual interest, nor with those for emotion, but were
rather closely parallel to the sum of both.

the appreciation of form would seem to imply ability to recognise a
theme when transposed or rhythmically or melodically changed(i.e.
the ability tested by Drake’s Memorytest). Sensitivity to the finer
points of style would seem to require the sort of ability tested by the
Oregon or by Wing’s last four tests. The last tend to be distinguished
from the aural acuity tests of Wing’s battery in only a relatively minor
factor (see p. 207). Crickmore (private communication) seems to be the
only person whohastried to obtain a quantitative measure of aesthetic
listening and to compare it with musical ability. In his experiments he
assumed that if a musical composition has been assimilated aesthetically
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it will leave the listener feeling interested; happier; more relaxed; and

with a desire to remain quiet; satisfied; and without any particular

mental pictures. He asked two groups of engineering students attending

his music appreciation class as a Liberal Study to rate themselves on

each of these points immediately after listening to records (cf. p. 192).

The number of syndromes (complete sets of ‘correct’ scores) for each

individual was compared with his Wing score and with his (self-rated)

liking for music. In each case the correlations obtained were low.It is

of course highly probable that any testing situation evokes an analytical,

rather than an aesthetic, attitude on the part of the listener.

It would certainly seem wrong to deny the genuineness of aesthetic

experience of persons with only a modest amount of musical ability.
Grillparzer’s character of the violinist in Der Arme Spielmann who

delighted in sustaining a single note, then alternating it with the fourth,

the fifth and the third above (Bruno Walter, 1961) was possibly as
highly attentive, as keenly perceptive and as emotionally responsive

to this very simple musical activity as a trained musician to a Bach

fugue.

Myers (1922) believed that the experience of beauty was probably

rooted in man’s remote past when it could be evoked by such simple

material as one or two tones or splashes of colour, by the most primitive

forms conceivable of art material, just as today it is evoked by more
complex forms.

A high degree of musical ability is conversely no guarantee of a high

degree of aesthetic appreciation on any particular occasion. Aesthetic

appreciation has something of the elusive quality of the composer’s

‘inspiration’. A concert-goer cannot say ‘When I hear Beethoven’s

Missa Solemnis performed tonight I will have a profound aesthetic ex-

perience’ any more than a composercan say ‘I will have an inspiration

for a new symphony after breakfast tomorrow morning’. Just as the

composer may owe his inspiration for a composition to the effect of

some strong emotion, so some emotionalcrisis in the life of the listener

may result in a deeper degree of aesthetic appreciation. At a time of

great sorrow, the mundanecares of our everyday pursuits may pale into

insignificance, leaving our eyes and ears free to behold the beauties of

nature andart.

Various attempts have been made to study the emotions experienced

while listening to music. For example, verbal reports by the listeners

have been compared with physiological records of heart beat, of pulse

rate and of the galvanic skin response. (This last is a change in the

electrical resistance of the skin which may be associated with an emo-
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tional state.) Usually some positive indications of emotional responses,
especially among subjects who are interested in music, are obtained.
(See Lundin, 1967, and Farnsworth, 1958, for a more detailed dis-
cussion.) Whether manylisteners experienced any deep aesthetic feel-
ings under the conditions of such experiments is open to question.
The possibility ofinducing aesthetic experiences by taking such drugs

as mescalin and LSD hasreceived considerable publicity of late. In an
experiment with mescalin Aldous Huxley found that his response to
music was in no way comparable with the remarkable visual perceptions
which he experienced. But, he asked, ‘Would a naturally gifted musician
hear the revelations which, for me, have been exclusively visual?’
Ronald Cleak, an able and experienced musician, determined to try.
Having taken a quarter-grain ofmescalin, he sat downto listen to music
in a room with a view ofthe sea. He foundthat his perception ofcolours
was raised to a higher power andthat subtle differences of shade and
colour, which would normally pass unnoticed, became very clear. His
perception of music, however, became grossly distorted. The first
movement from the ‘New World’? Symphony sounded hopelessly over-
dramatic and at times even crude. The main subject in Bach’s Fugue
in C sharp minor from BookI of the 48 stood out unduly,the effect of
the modulations was often lost, resulting in an over-romanticised and
distorted version. In Schumann’s D minor symphony perception was
so distorted that listening became unbearable. Cleak concluded the
emotional response resulting from drugs was no more conducive to a
balanced aesthetic response than is a response in a person whohaslittle
natural emotional response to music. Composers of the stature of
Beethoven, Mozart and Brahms mightpossess a superior ability to react
emotionally to musical patterns, compared with the average musician.
Such a capacity might have a biochemical basis, but must be of a much
more subtle nature than can be induced bythetaking of a drug.

In so far as the listener may enter into the music so completely that
he feels he is creating it, it might seem that the creativity of the com-
poser differs in degree rather than in kind from that of the ‘musical?
listener. At least some of the distinction between musicality and crea-
tive or interpretative talent might be attributable to lack of opportunity
to learn to compose. Thereis certainly an enormousdifference in oppor-
tunity for the child to learn to express himself in music as opposed to
words. However,in spite of all the attention given to composition in the
vernacular, the number of persons becoming great writers or poets
remains small. The great variety of literary productions may fit into a
continuum from the lowest to highest, with, as Burt (1943) suggests, a

PM A—H
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few individuals at the top showingreally outstanding achievement. The

comparative lack of opportunity to compose music mayresult in fewer

compositions of lesser merit being produced, rather than affecting the

higher levels of creative achievement.



XXIII

Ability in Music and Other Abilities

How far is musical ability related to general intellectual ability and to
academic attainment? The ‘A’ stream of a schoolis usually better at
music than the ‘C’ stream. Yet many highlyintelligent people do not
seem to be able to hear the difference between God Save the Queen and
The Star Spangled Banner, while some mental defectives can play by
ear. This question has important educational implications, which will
be discussed in Chapter XXV.

Other questions to be considered in the present chapter are: Is there
a broad ability which embracesall the arts? Is there any basis for the
persistent notion that musical and mathematicalabilities go together?

MUSICAL ABILITY AND INTELLIGENCE

The results various investigators obtained by comparing intelligence
tests scores with scores of musical ability tests have been tabulated in
Appendix ITI.

Mostof the correlations are positive, but low. Both Kwalwasser and
Wing refer to -30 as being about the correlation to be expected with
ordinary unselected objects.
When calculating his coefficients, Wing (1948) observed that there

was good agreement between low intelligence and low scores on his
tests, but that disagreement occurred where a high TQ was accom-
panied by a low musical ability score. Edmunds (1960), also, found that
low intelligence and low musical ability appear to be closely related.
Whena certain level of general ability is reached, approximately IQ 90
for children of secondary school age, intelligence no longer plays a
Significant part, i.e. children may be musical or unmusical. Under-
standably, Coulthard’s investigation with grammar school children
produced zero correlations, and many of the studies based on testing
College Students result in low correlations. With the RMSM boys in
Shuter’s results, correlations higher than -2 might have been expected,
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since some 80% of the boys came from secondary modern schools.

Twoselection effects may have been involved. Firstly, only successful

recruits were included and secondly, the least musical ofthe group were

those most likely to owe their acceptance for training to other com-

pensatory qualities of general ability or character. Edmunds believed

that his results verified Burt’s (1958) observation that the ability of

backward children at music appears unusually high only when com-

pared with their performance in more academic subjects and that

rarely are they as good as the normal child of the same age. However,

some intellectually dull children do seem to have average or superior

musical aptitude. As Wing (1955) points out,it is important that such

children receive suitable opportunities for developing their musical

gifts. Striking, and if we are honest, puzzling instances of unexpectedly

high musicalaptitude occurring in individuals of extremely low general

ability are the idiot savants. As we noted in Chapter IX, many idiot

savants exhibit an outstanding memory for tunes, no doubt partly

due to a concentration of interest, sometimes obsessionally, on music.

Manyalso show superior powersofrecalling events anddates.

At thelowerlevels ofintelligence, the connection betweenintelligence

and musical ability is probably at least partly due to adaptation to the

testing situation, willingness or capacity to concentrate and so forth, but

is there a connectionat a higher level? Wing’s view ofthe matteris that

‘musical intuition’ (i.e. the rapid mental understanding of the music or

musical tasks) may be regarded as a form ofintelligence ‘although it

may not be adequately measured in the normalintelligence tests which

deal with logical reasoning’. McLeish (1950) found that ‘speed at the

higher levels measured by Cattell’s timed intelligence test has an

appreciable influence on the Seashore memoryandpitch tests’. Speed

might be expected to be even more important to music than, for ex-

ample, to mental arithmetic; for while many other tasks can be prac-

tised at the learner’s own speed or with erratic variations, too slow or

irregular a tempo quickly destroys the character of the music. Musical

ability must certainly involve what Hearnshaw calls ‘temporal integra-

tion’. Hearnshaw (1951) proposed that ‘perhaps the most basic in-

tellectual skill is that of transcending time, involving the temporal

integration of the stream of experience’. Hearnshaw later described

several experimental tests involving generalisation over a series of suc-

cessively presented data. Whether these would show a higher correla-

tion with musical aptitude than present intelligence tests would have

to be a matter for further research. As we noted in Chapter IV, some

connection may exist between a deficiency in dealing with certain tests
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of timeand retarded development of speech. There seems to be but

little connection between Seashore’s time test and intelligence, but this

would not preclude there being a minimum level of “temporal integra-

tion’ required for normal speech development.

Franklin believed that in his second study he had found‘an indication

that the higher the nature ofthe musical functions, the further we passed

away from the sensory level and the more we approached a level where

general intelligence and special intelligence join forces mutually sup-

porting each other. In the case of the great creative artists, the great

composers, conductors, musical theoreticians and writers on music this

must undoubtedly bethe case.’ Indeed, have we notall at times won-

dered with Valentine (1962) whether the ability to follow and enjoy a

Bach Fugue is quite unconnected with general intellectual ability?

Franklin’s own evidence is in fact quite weak, i.e. the strong loading

on his TMT group test in a factor slightly loaded on intelligence.
Franklin claimed that his TMT group tests required ‘an evaluating

judgement with regard to a synthesised collection of sensory im-

pressions of different kinds’.
He argues further that ‘investigations concerning the connection be-

tween musical and generalintelligence must be madeat the samelevel’

and not, for example, by comparing exclusively sensory tests with in-
telligence tests. Verbal talent, he suggested, should be correlated with
phrasing ability or something similartoit.
That the musically great men of history did possess far better than

average intelligence is well established. In her meticulous study of the
biographies of great men, Cox (1926) included 11 musicians. Their
intelligence was estimated from evidence of the activities of which they
were capable at various ages. Bach’s IQ was thoughtto lie between 125
and 140; Beethoven’s between 135 and 140, and Mozart’s between 150
and 155. Taken as a group, however, the musicians were among the
lowest in IQ ofall the eminent men whosebiographies she studied. A
later investigation of their versatility also showed that they were among
the least versatile (White, 1931).
An interesting attempt was made by James Roderick (1965) of

Illinois University to find out whether the Minnesota Tests of Creative
Thinking would show any particular connection with musical ability.
He tested two groups whose main subject was music, one whose speci-
ality was art, and one randomly selected college group. Therelationship
between the Wing andthe Aliferis tests, and the creative ability tests
was no greater than on intelligence (range of correlation -20 to 35).
There was no connection at all between the Drake Memorytest. and
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creative ability and no significant difference between the music students

and those studying other subjects. After attending a musical course,

both music groups improved in fluency of response to a hypothetical

music education problem, but not in flexibility of response.

Considering the abstract nature of music we might expect non-

verbal intelligence tests to be more closely related to music tests than

are verbal ones. However, only to a minor and inconsistent extent is

any such tendency apparent in Lundin’s or in Gordon’s results.

We mayalso ask ‘Are some aspects of musical ability more closely

related to general intelligence than others?’ Again our table does not

show many consistent trends. This may be partly because many of the

subtests are muchless reliable when taken separately. Memory tests

sometimes give, as might be expected,relatively high correlations, but

pitch tests are often slightly higher still. In an early research, Burt

(1909) found sizeable correlations between intelligence and pitch dis-

crimination, as tested with tuning forks. He thought a possible explana-

tion might be that the developmentof intelligence in man depended

upon the power of speech which in turn partly depended on auditory

discrimination.

Sometests of rhythmic aspects of music, for example, Holmstrom’s

and Gordon’s, show a moderate connection with intelligence. This

agrees with the opinion expressed by Botez and Wertheim (1959) that

rhythm is a function of superior integration the limits of which are

much wider than musical functions(cf. p. 191).

MUSICAL ABILITY AND EDUCATIONAL ACHIEVEMENT

In 1937 Mursell concluded from the data then available that when

functional criteria of musicality are involved, such as teachers’ esti-

mates or marks for school music, musical ability may show quite a close

association with educational attainment. He quotes examples of Con-

tinental investigations which did seem to suggest that all-round ability

usually included musical talent. Some similar evidence was quoted by

Doron Antrim (1945). During a period of 30 years at Magdalen College,

Oxford, while only 10°/ of the students studied music, the music

students won 75% of all the prizes and scholarships offered by the

College. Antrim also stated that the IQs for music students at the New

York City High School of Music and Arts averaged 11% higher than

the general level for students in other New York High Schools.

It is difficult, however, to assess how far personality factors like

willingness to work hard influence such results. Moreover, teachers’
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marks are liable to be highly saturated with what is known as the ‘halo

effect’ of the pupils’ other school work. The halo effect is a term used

for the tendency to generalise from achievement in one sphere.

Ifwe judgeby the type ofsecondary school attended (cf. Chapter XV), |

grammar school children tend to make higher scores on the Wing and

Bentley tests. This may be partly due to greater powers of concentra-

tion on such a task as taking an examination or a musical ability test.

Again, as Cleak (1958) pointed out, a grammar school class are likely

to achieve much better results at singing than secondary modern child-

ren, partly because of a fuller appreciation of the meaning of the words

and of the need to sing expressively, as well as a surer knowledge of

musical notation.

When Drake (1940) studied the relationship between scores on his

memorytest and the college grades of women students, he found cor-

relations ranging from —-13 for Social Science to :24 for Chemistry. In

another study a correlation between his music memorytest and a score

representing the total credits earned by each of 230 students was only

‘16. A zero correlation was found between his rhythm test and cumula-

tive grade points (Drake, 1957). Wing (1954), too, reported low correla-

tions of a similar order to those with intelligence tests between School

Certificate marks and a numberof subjects and his owntests.
Holmstrom (see Appendix IV) found that the factor associated with

success in the three R’s was almost wholly independent of the musical
ability tests. As might be expected, knowledge of music wasrelated to it

in all groups, except for those children who came from homes where
there waslittle interest in music or music-making.
However, Holmes (1954a) found that 19% of the variations from the

mean on spelling test scores seemed to be associated with some of the
musical abilities tested by the K-D tests. Pelletier (1963) investigated
whether instruction on a musical instrument would facilitate the
development of reading abilities among nine-year-old children. He
constructed a preparatory fiddle which, like Fred’s (see p. 249), could
be taught by a teacher without experience of stringed instruments.
After about six months of instruction on this instrument, the reading
comprehension, but not the reading vocabulary northe spelling, of his
experimental group had improved significantly over a control group.
The poorest readers had benefited most. Reading andspelling were re-
lated to tests of pitch and of time, but not to melodic memory.
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MUSICAL ABILITY AND OTHER ABILITIES

The table in Appendix IV showscorrelation coefficients obtained by

comparing tests of musical ability with tests of various other abilities.

Only oral French shows any marked correlation with musical ability.

Although Coulthard’s subjects numbered only 32, his test of oral

French was quite an extensive one, including subtests of pronunciation,

accent, intonation, phrasing and fluency;it lasted altogether over two

and a half hours. His results confirm the popular view that musical

children have an advantage whenit comesto learning to speak a foreign

language.

In his larger study, Franklin found that a factor which had strong

loadings in the tests of visual form perception also had small, hardly

significant, loadings in the two tests of melodic rhythm (Wing’s and

Franklin’s own). Franklin suggests that since rhythm is very ‘important

for musical form, these small loadings might indicate something in

commonfor the perception of visual and musical form’. Theresults of

Karlin’s study, which included visual as well as auditory tests (see

Appendix II), suggested that certain speed and memoryspanfactors

may be common to both modalities. The aural form of Thackray’s

rhythmic tests correlated -46 with the visual form (total scores). ‘T'wo

subtests showed moderate correlations between the equivalent forms in

the two modalities: Accents (-45) and Rhythmic Patterns (-51) (Thack-

ray, 1966).

Musical ability might seem to be especially connected with ability in

the other arts; traditionally a connection with mathematical aptitudeis

said to exist. Findings in these two areas are discussed below.

MUSICAL ABILITY AND OTHER ARTS

One of the conclusions which Feis (1910) drew from his data on the

genealogy of great musiciansis that their parents have often been dis-

tinguishedin the otherarts or literature. This suggested to Mursell and

Glenn (1931) that distinctive musical talent is a manifestation of a high

level of all-round ability and particularly of a high level of artistic and

literary ability.

The actual correlations of tests are, however, low. Both Carroll

(1932) and Rigg (1937) used the Oregon music discrimination test with

which to compareliterary tests of their own devising. In Carroll’s prose

test each item contained four short passages which the subjects had to

rank in order of merit. The passages were drawn from four sharply



Ability in Music and Other Abilities 233

differentiated sources: classical literature, poor quality prose, pulp
magazines and a deliberately distorted version of a passage of similar
content. Rigg’s subjects had to compare each of 35 short selections from
works of standard poets with an inferior parody. Williams, Winter and
Wood (1938) conducted their investigation under the supervision of
Burt. They used three group tests of musical appreciation. In thefirst,
the children were given a list of ten familiar tunes and asked to rank
them in order of choice. Secondly, ten pairs of gramophonerecords
were played, the tunes in each pair being similar in character but of
very different merit. The children were asked which of the two extracts
they liked better. In the third test, three versions of the same brief
piece were played on the piano, the childrenbeing asked which was the
best and which was the worst. With general intelligence held constant,
the correlation remaining between theliterary tests and the musictests
was barely significant. However, Williams, Winter and Wood con-
cluded that their results largely confirmed

Burt’s inference from his earlier test results that in criticism, if not
in creation, in the vast majority of persons, if not in the specialist,
and in the youngifnot in the old, aesthetic appreciation is dependent
upon a group factor commonto all the various media as well as upon
general intelligence and special capacities peculiar to the different
forms.

Burt himself claimed that hehad obtained evidence of a ‘moderately
large’ general factor for the appreciation of music, painting andlitera-
ture. Unfortunately details have not been published (see Valentine,
1962, for a brief account).
Burt suggested that the common factor between the three arts might

depend on the appreciation of significant form involving the appre-
hension of the relations between various elements. In the writer’s
opinion a musical composition may certainly evoke a similar aesthetic
experience as a poem or as a painting. On the cognitive side of musical
abilities the writer is inclined to agree with Guilford, the American
psychologist, who hascarried outextensive investigations of the higher
intellectual abilities. In an article published in 1957 onartistic abilities,
Guilford pointed out that evidence existed that auditory memory was
distinct from visual memory. He postulated that similar distinctions
might be found between the abilities to produce and express ideas in
the graphic arts and the parallel abilities in music. Though he con-
siders these may be distinct, they may not necessarily be independent
or uncorrelated. In fact, he suspects that there is something in common
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among the parallel factors in the different arts (apart from the coinci-

dence of some individuals having talents for more than one). He pro-

poses, however, first to measure the factors for the different media

separately, then to investigate any inter-correlations.
It is possible that there may be a correlation amongartists of different

types arising from personality rather than cognitive factors. Charlotte

Biihler (1935) concluded from her extensive studies in Vienna of young

children that they will take up any art that happensto be readily avail-

able in the environment as a means of expressing themselves. It does

not follow, however, that individuals would be equally good at anyart.

MUSICAL ABILITY AND MATHEMATICAL/SCIENTIFIC ABILITIES

In the words of Frank Howes (1958)

The analogy between mathematics and music has been recognised

from antiquity, and thoughall attempts to press the analogy, or even

to define it, soon break down,itis still recognised by musicians and

mathematicians and the rest of us who are neither ... as a way of

thinking in relationships, abstractions -there is an obvious simi-

larity...

Thinking-cum-feeling in formal patterns of measurable units and rela-

tions, he goes on to say, appears to be a good description of a sonata

movement as of mathematicizing.

One difficulty which arises in trying to investigate the connection

between the two abilities by testing is due to the very different treat-

ment mathematics receives as a school subject. Considerable attention

is given to arithmetic and other branches of mathematics andits utili-

tarian value as an examination subject is made apparent. Music, except

for the very talented, may seem to have much less importance, except

as a hobby. Forthe very talented, music requires a considerable amount

of time - sometimes at the expense of other studies. Even if they had

much aptitude for mathematics, many musicians may have hadlittle

time or opportunity to develop it. Revesz (1953) found only 9% ofpro-

fessional musicians had mathematical talent or interest in mathematics.

Some of the apparent lack of aptitude may have been dueto lack of

opportunity, or even to theattitude of being ‘above’ practical, everyday

affairs affected or genuinely felt by some musicians, and the lack of

interest due to mathematics not entering very largely into the popular

hobbies. One wonders what percentage of the population of comparable
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socio-economic status to the musicians would express an interest in

mathematics.

Theresults ofcorrelating music and mathematicstests certainly do not

reveal any close connection apart from the correlation of -41 between

the Seashore Memory test and a NumberSeries test.1 Wing (1954,

p. 167) correlated performance on his tests with School Certificate

results and came to the conclusion there appeared to belittle relation-

ship that could not be attributed to another common factor, e.g.

memory, attention or general ability. Ofall the correlations between the

Wing tests and the Admiralty entrance tests calculated by Shuter, those

for the mathematical tests were the lowest. Success in the latter could,

however, have been partly due to good teaching rather than mathe-

matical aptitude. Though such tests do, of course, measure number

ability, computational efficiency is not always synonymous with a true

understanding of number (see, for example, Williams, 1958). College

grades in Chemistry and Mathematics showedhighercorrelations with

Drake’s Memory test (24 and -22 respectively) than did any other of 16

subjects, but the coefficients did not attain a statistically significant

level (see also p. 231 above).

In order to find out if mathematicians were more musically gifted

than membersofother professions, Revesz (1946, 1953) sent a detailed

questionnaire to over 500 Dutch mathematicians, physicists, physicians

and writers. Among the questions on playing, singing, composing and

concert-going, there were only six concerned with aural ability, and two

of these related to absolute pitch. It is not clear how much weight

Revesz gave the aural questions in assessing his results, which are

shown in the table below:

n. Musical Unmusical

Mathematicians 135 56% 44%
Physicists 172 67% 33%
Physicians 165 59% 41%
Writers IIO 711% 29%

We should not perhaps consider Revesz’s results entirely conclusive;
it is questionable how far trying to assess musical ability by question-
naire is a valid procedure. The writers might have been inclined to

answer less objectively than the scientists, though they might in fact

1A Number Series test involves seeing relationships between a series of
numbers, e.g. ‘Complete the following: 124711...’ Perhapsthis kind of
numberability has some connection with musical aptitude.



236 Theories of Musical Ability

be expected to be sensitive to nuances of sound. While the mathe-
maticians no doubtall possessed a high degree of mathematical talent,
the sameis likely to be true of most of the physicists and some of the
physicians.

Vernon quotes the following evidence of a positive relationship
between music and mathematics: ‘Of the 200 odd members of the
Oxford University Music Club and Union during the year 1927-8,
more than 60% were scientists (including mathematicians and medical
students), while in the Universityas a whole the proportion wasscarcely
15%’ (Vernon, 1931, p. 117).
At first sight this might appear to mean no morethan that scientists

feel the need for a spare-time interest among the fine arts and chose
music as offering the most contrast to their normal occupation. How-
ever, there might, in fact, be somereal correlation of abilities to deal
with abstract configurations which are involved in both mathematics
and music. This might beparticularly true ofindividuals whoare highly
integrated intellectually. A senior University might be expected to
attract scientists of higher intellectual calibre and of more highly cul-
tured backgrounds than a technical college. It would be interesting to
know if technologists of lesser institutes also show a marked tendency
to choose music as a spare-time pursuit.

CONCLUSIONS

The evidence so far available suggests that musical ability is largely
specific. There is a fairly well established connection between general
intelligence and musicalability in the case ofyoungerandlessintelligent
children. It seems reasonable to interpret such a correlation in terms of
some common ability, such as powers of attending, concentrating or
following instructions. For the more intelligent the musical ability of
the child depends more on the special musical factors than it does on
his intelligence. Positive correlations are nearly always found between

measures of musical ability and other cognitive aptitudes. However,
except in the case of an oral test of French, the coefficients are low.
Further research is needed before any connection with aesthetic ability

in the other arts or with mathematical/scientific ability could be accepted
as established.
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Conclusions

In music the elements of melody, time, rhythm, tone colour, harmony,

variations of intensity and phrasing are combined to make an in-

tegrated whole. (In some modern music the ingredients seem to be

presented only partially mixed andthelistener left to do the integrating
for himself!) The ability to apprehend music would seem therefore
likely to be largely unitary.

Admittedly, it is possible to find compositions that can be considered
predominantly melodic or rhythmic. Thus Henkin (1955) studied the
preferences of college students for ten pieces of recorded music. A

melodic and a rhythmic factor emerged. He was unable to find any

recorded composition written in a ‘purely harmonic idiom’. Conse-
quently - and not surprisingly - he was unable to isolate a harmonic
factor.

Similarly, it is of course true that most individuals find some aspects
of music easier than others. For example, a violinist may have good

intonation but have difficulty in playing in time, or a pianist may play
rhythmically and with good phrasing and dynamics butfind his pitch
discrimination insensitive when he attempts to deal with stringed
instruments, for example in conducting an orchestra. Fry’s tune deaf
subjects were often able to recognise a tune by its rhythm. Bentley

reported no significant inferiority among ‘monotones’ at performing his
rhythmic memory test. Mursell (1937), too, notes rhythm as an example

of a capacity which alone might not make a musician, in the case of a
jazz drummer who mightbe rhythmically effective, but tonally inept.
Teplov (1966, pp. 378-99) believes that there are three basic musical

aptitudes:

1. A sense of tonality which enables us to sense the tonal relation-
ships of the notes of a melody and the emotions expressed by melodic
movement. This is closely connected with pitch discrimination.

2. The ability which enables us to reproduce a tune by singing and to
play by ear, and to develop an ‘inner ear’ for music.

237
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3. A sense of rhythm by which weare able to feel the rhythmic

movement of the music and to reproduceit.

Hethus divides the receptive and the reproductive side of music in the

case of melody, but not in the case of rhythm. He describes three

children whose varied talents between the ages of six and nine demon-

strate that these aptitudes can exist independently. Nelly B. loved to

listen to music, could complete unfinished melodies on the tonic and

sing back tunes. She was also an active composer of music and of words

for songs. However, her sense of rhythm wasrelatively poor. Her in-

ability to keep in time when singing in a choir spoiled the singing ofthe

class. Inna G., on the other hand, had a good sense of rhythm, and

could sing back tunes perfectly. She composed with great facility, but

showedlittle response to the expressive power of music. Adik G.loved

to listen to music, had an excellent sense of rhythm and could recognise

many tunes. Yet, he had greatdifficulty in singing in tune nor could he

manage to play a tune by ear on the piano.

Teplov, however, agrees that musical aptitudes cannot exist in-

dependently. The various aspects of music are so intimately connected

that a reasonable minimum level of all-round efficiency is required

both forlistening and playing. As Teplov says, without some sense of

tonality and affective response to music, Inna would not have developed

her ‘inner ear’. We might go farther and say that unless Nelly B. can

overcome herdifficulty in keeping in time, her progress with any kind

of performance, much less ensemble playing, is going to be severely

impeded. Mursell’s jazz drummer hardly deserves to be called a

musician. Needless to add that many drummers have a high degree of

musical ability.

Arguments similar to those of Vernon in connection with general

intelligence (see Appendix II) might also be put forward for preferring

solutions of factor analyses that produce a general musical ability factor.

A general factoris likely to be more stable than group factors. (However,

Holmstrom managedto find evidence for factors similar to his Alpha

and Beta factors in several other studies.) Many subtests of musical

ability are not very reliable when considered separately. In selection

situations, as with intelligence, the first point to establish is probably

the general level of the individual’s musical ability. More specific

abilities might be examined later. We do not deny that it is often of

value to the teacher to have a precise analysis of his pupil’s deficiencies.

The close connection between all stages of musical perception and

memory also seems to support the idea of a broad general factor of
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musical ability. It is, however, plausible that pitch discrimination might

form a separate narrow factor. The acceptance of an important general

factor does not preclude minorfactors.

It may be objected that such and such a child who has a poor score

on a musical aptitude test is ‘musical’, Further enquiry often reveals

that what is meant is that he enjoys music. That is why it seems neces~

sary to draw a clear distinction between being musical in the sense of

having musical ability and being able to enjoy music aesthetically. We

are also inclined to distinguish interest of a rather intellectual nature in

music both from aesthetic enjoyment of music and from musical

ability. The connection of aesthetic appreciation with creative and

interpretative talent has not been empirically demonstrated but we

suspect that it may beclose.

To sum up, we believe that even individuals without musicalability

may enjoy a deep and genuine aesthetic experience whenlistening to

music. Without even a moderate level of general musical ability, many

people may have someproficiency with one aspect of music, such as a

talent for rhythm. Such persons may or maynotbe interested in music.

The person with musical ability may havelittle interest in music, but

if he has, he is likely to become a discriminating listener. If in addition

he is proficient on the muscularside (or possesses a good voice), he has

the basic equipment for mastering the techniques of performance. But

to interpret music he also needs to be able to attune himself to the

emotions expressed by the music heis playing. The composer would

seem to require a particularly high talent for holding auditory images in

his mind, as well as being able to play some instrument, but his peculiar

gift is the ability to produce original ideas. In order to read music and

be able to write musical notation, both performer and composer need a

minimum amountofintelligence. Many performers and composers are

in fact highly intelligent, but above a certain level, cognitive ability does

not seem to be especially related to musical ability. Most of the em-

pirical evidence points to the conclusion that musical ability is a rather

highly specialised talent, though it may of course co-exist with other

cognitive abilities.

All the above points could profitably bear further investigation. As

techniques for studying personality improve, it would be interesting to

study the connection between musical ability and various personality

factors.
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From our discussions of tests in Part One, we concluded that it is
possible to arrive at a useful assessment of a child’s musical quotient
by the age of 11, or even earlier. Experience of using the moresatis-
factory types of test in prognostic situations has confirmed that they
are of considerable help in determining which children are mostlikely
to profit from instrumental lessons. Since, however, the muscular side
of performance has been explored muchless thoroughly than the per-
ceptual, many children with promising test scores may lack the muscu-
lar co-ordination necessary for progress with the more exacting instru-
ments. Again, many children with talent may havelittle interest in
learning a major instrument. Sometimes being told that he has achieved
a high score on a music test may be an incentive to a child to take an
interest in music (Wing, 1948). Even if he rejects the opportunity of
lessons at one stage, he may later on, perhaps through an interest in
popular music, cometo value his owngifts.
A most important question is— what can an individual with a

musical quotient of x points achieve? As Farnsworth (1958) suggested,
there is need to ‘study more intensively the minimum level necessary
for later success in several kinds of music skills’. The results of such
research should take into account the possibilities offered by new
teaching techniques. The programmedinstruction to be described in
the next chapter may be helpful especially to individuals whose pro-
gress is muchfaster or slower than that of the averageofa class. Again,
the Suzuki approach to the teaching of stringed instruments to very
young children may make us wonder how much morecould be achieved
by the wider use ofsuch methods, if they could be adaptedto thesocial
and educational systems of Western countries. Similar strategies might
also be tried in the teaching of other instruments.
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THE GIFTED CHILD

How far any individual should be advised to spend time on music

depends on his musical ability and interest in music compared with

whatever other interests and aptitudes he may have. Two classes of

pupil deserve special attention to their musical education: (@) children

with a high level of talent to whom the study of music could bring

great pleasure, even if they do not take it up as a career; and (0) those of

low generalability who have at least some aptitude for music.

Although musical ability appears to be largely specific, music might

nevertheless, particularly for children whose musical aptitude surpasses

their verbal ability, become a path into the wider avenue of Western,

or indeed of world, culture. There seems less need since the develop-

mentof radio and TV for quite so much emphasis to be placed on the

written word as in the past. A music-centred education could be as

valuable as one centred on language andliterature, or on the sciences.

For instance, the Elizabethan Age could be approached through the

music of Byrd and the madrigalists as well as through Shakespeare and

the dramatists. ‘Team spirit’, in so far as it can be taughtatall, could be

instilled just as well in the orchestra as on the playing field. The disci-

pline and accuracy and the quick co-ordination between brain and body

required for music also suggest an analogy with sport. The habits of

concentration, patience, hard work and determination required by

music are equalto those for any other subject. Intellectually the demands

made by music have been compared to those associated with learning a

new language in an unfamiliar alphabet (Martin Cooper, 1965).

Strong claims for the educational value of music among very young

children were put forward by Antrim (1945) writing about Alexander

Blackman’s Orchestra which was composed ofNew York children, aged

between two and six. During a period of 12 years over 800 children

played in the orchestra. When they entered school all of them were

found to be ahead oftheir classmates ofthe same age, the great majority

being double promoted. How much ofthis advancement can really be

attributed to their music training is, however, difficult to judge. Al-

though Blackman did not select the children the parents who wanted

their children to take advantage of this kind of experience probably

provided an environment that was intellectually stimulating in other

ways. While it may be true that music is an especially valuable activity

for children under six, we may wonder whetherother types of training

might not prove equally valuable.

Examples of school musicas a socialising influence are mentioned by
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A. W. Rowe(1959) in his book on the education of the average child.
When Headmaster of a secondary modern school, he allowed the chil-
dren to bring their favourite records to play during the lunch hour on
condition that they would also listen to records chosen by members of
the staff. As a result of helping to organise a gramophone club, of
joining a school harmonica group and of building guitars and a double
bass, two of Rowe’s pupils became considerably more co-operative
and interested in their school work.

Providing a suitable education for the child whose musical talents are
conspicuously higher than his other capacities is a relatively simple one.
Provided that he himself and his parents are willing, the problem is
basically one of finance. Thanksto the pioneerefforts of Ruth Railton,
Yehudi Menuhin and manyotherless well known people,an appreciation
of the importance of training gifted youngsters seems to be gaining
ground in Britain. An intrinsic problem, however, is the fact that the
person trained as a musician is qualified only for a musical career,
whereas the linguist or scientist has a wide choice of careers open to
him. One remedy is to combine music with a good general education,
as is the aim of the Central Tutorial School for Young Musicians.
The musician whether he is going to becomea performerora teacher

or both should have as good an education as can befitted in with his
musical studies. Among recommended qualifications for the College
music teacher, Lee Chrisman (1962) of the University of Southern
California included: ‘knowledge of the humanities and/or the inter-
relationship of the arts’. These should be a vital part of the teacher’s
background. But many musical children are also above average in other
subjects and could win university places which would lead to careers
more financially rewarding than music. Most ofthe best players trained
by Ruth Railton do not becomeprofessional musicians. One may hope
that with the increase in the hours ofleisure promised during the second
half of the twentieth century, music will become ever more highly
valued andthe status of musicians both as regards moneyand conditions
of work will improve.
The musical child with other talents is likely to be attending a

grammar school or to be found in the top streams of comprehensive
schools. These are the children most under pressure from the examina-
tion system. The problems of grammar school music were discussed at
the Colston Research Society Symposium on Music in Education
(Grant, 1963). Some grammar schools which are conspicuousin their
success with university entrance andin sportare also excellent in their
achievements in music. However, in many others music has a low place.
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Noel Long quoted figures based on a survey of English grammar

schools six years previously (but thought to be representative of the

position in 1962). In about a third of such schools music was either

absent from the curriculum,or else had little more than a token exist-

ence; nearly a halfhad no orchestra of any sort and as many as a quarter

had no real choral training. In such a situation, Long believed that the

paramount aim should be to discover the talented and to provide the

conditions in which they can develop their talents as fully as the other

school pressures will allow. By grading the pupils in such musicclasses

as can exist in grammar schools, standards can be considerably raised.

This in turn tends to improvethe prestige of music in the eyes ofstaff,

pupils and parents.

The musically talented children with good general ability are par-

ticularly important as providing a source of potential music teachers of

the future. Many of those wholack the talent, interest or training to

become specialist music teachers at the secondary school level, may

still be capable of doing good work in music as primary school teachers.

The use of musical ability tests by Colleges of Education would help to

identify students who should be encouraged to specialise in primary

school music and those who should be discouraged, because of a lack

of talent.

If the students have come from schools where music has been

neglected, they may well not be able to read music. The programmed

instruction courses on the rudiments of music to be described in the

next chapter could be of great help in teaching them to read music

efficiently in a short time without the constantattention of the college

staff.

Moredifficult may be helping students who are not ‘monotones’ in

the sense of not being able to sing in unison with others, but whose

intonation may stray when singing without a piano. HMSO Report

Music in Schools (1960) claims that

experience shows that there are few teachers of young children who

cannotlearn to sing simply, naturally and rhythmically, the traditional

songsthat are the children’s heritage and should form the basis ofall

their musical training at the primary stage. Even if the teacheris a

pianist she should cultivate the habit of unaccompanied singing,

which allows her to get closer, both physically and imaginatively, to

the children.

In many cases, practice and confidence may beall that is needed to

make the teacher a proficient singer. However, many student teachers
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reach college without being able to match a tone or hold the pitch
accurately when singing a familiar tune with an accompaniment. In
such cases, Brody (1953) believes that the student must begin at the
stage of the young infant by making his own pattern of sounds as he
moves his body andlearning to differentiate the sounds he is making.
Only then is he ready to be helped to match his own tone to that of
others and to find the patterns that he can sing on the piano. His pro-
gress, Brody warns, will be slower, not faster, than that of the infant.
Because of the importance of this problem, colleges of education would
seem to be particularly suitable places for research into how far pitch
and other musical deficiencies can be overcomebysuitabletraining.

THE ‘AVERAGE’ CHILD

If special provision is to be made for the talented what about the rest?
The ‘average’ children are surely important, if only because there are
So many more of them. The battle-cry of the Music Supervisors’
National Conference in America is ‘music for every child, every child
for music’. In their ‘Child’s Bill of Rights in Music’, they included the
following clauses:

I. Every child has the right to full and free opportunity to explore
and develop his capacity in the field of music in such ways as may
bring him happiness anda sense of well-being; stimulate his imagi-
nation andstir his creative activities and make him so responsive that
he will cherish and seek to renew the fine feelings induced by music;

3. Every child has the right to make music through being guided
and instructed in singing, in playing an instrument, and,as far as his
powers andinterests permit, in composing.

These are indeed fine ideals. But what about the child for whom
music, far from being a source of happiness, may be, as is physical
training to others, a form oftorture (see Grant, 1962, p. 20)? Obviously
music must not be forced on children, either by their parents or by
their teachers. But quite possibly if such a child had been exposed to
music in happy circumstances when he was younger, he would have
grown up enjoying it. What about the childwhose powers to make music
are but slight? In general the case for the schools providing remedial
training for ‘monotones’ would seem to beless strong than provision for
backwardreaders, or for children with speech defects.

This question largely depends on how mucheffort must be expended
on the non-singer to enable him to sing correctly. Because of the lack
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of real knowledge about the effectiveness of the various remedies

suggested for inability to carry a tune, an extensive investigation is

being carried out at the Western Illinois University by Oren Gould

(1965). Thefirst part of the project is a survey intendedto collect infor-

mation about the incidence of non-singing in the schools and on reme-

dial methods in current use and their effectiveness. This will be fol-

lowed by visits to the classrooms during which two diagnostic tests

will be given to non-singers, as selected by their teachers. One test

will check hearing with an audiometer. Then a ‘speech and song re-

sponse’ test will record on tape for later evaluation each subject’s

responses to items selected to diagnose non-singing difficulties in the

five categories of low speaking voice, lack of tonal memory, speech and

vocal difficulties, pitch difficulties and psychological inhibitions.

Remedial procedures will then be developed and tried out in a pilot

study. After that it is hoped to train twelve teachers, one music spec-

ialist and one classroom teacher from each of six schools, to use the

remedial procedures in their schools in experiments plannedto last 18

weeks. Eventually Gould hopes to produce a manual of recommended

classroom procedures for general use.

It is possible, then, that research on the overcoming of pitch defi-

ciencies, including the use of teaching machines, may result in the

developmentof effective means of dealing with the ‘droners’ which can

be a source of trouble in the primary school. Even where remedial

teaching is not feasible, the individual might be guided into musical

activities where his weaknesses will not be too handicapping. If he is

pitch deficient, he can try to play a percussion instrument, or one ofthe

Carl Orff melodic instruments, or the piano. In any case, he must not

be given the impression that because he has difficulty in singing in tune

he will never enjoy music.

How far should schools aim to provide every child who wishes to

learn an instrument the opportunity of doing so? The high percentage

who begin to learn only to give up before making much progress has

long been a matter of concern. Martignetti (1965) tried to find out why

elementary school children give up music lessons. He collected infor-

mation from 56 music teachers in New Jersey. The percentage of chil-

dren who had been playing the previous year and had given up averaged

34°%. The rate was higher, almost 50%, among beginners. According to

the music teachers, loss ofinterest, due to a lack ofsupport from parents,

accounted for more than onehalf of the wastage. Lack of ability was a

secondary factor. Martignetti interviewed 35 ofthe children and parents.

70%, of the children said they found difficulty with the instrument they
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hadtried to learn. 33° did not like the instrument and many believed
their parents did not like it either. The parents gave lack of time for
practice as a chief reason for their children giving up music.
Hal Bergan (1957) pursued a similar enquiry in five high schools in

Michigan State. He comparedthereplies of200 students who had given
up playing with 200 who had continued. 62% of the dropouts were
among the weaker players in their groups; the highest rate occurred
among string players. Bergan, like Martignetti, stressed the need for
co-operation between teacher and parents and for re-evaluation of
selection methods. Martignetti believed that more attention should be
given to matching pupil and instrument at the outset.

Being allowed to experiment with several instruments before lessons
begin may serve both to stimulate the child’s interest and suggest a
suitable choice. For example, Long (Grant, 1962) recruited several
promising brass players by setting aside one of each instrumentfor the
boys to try during the morning break. One ten-year-old became a
skilful and dedicated horn player. Previously he had been a poor
recorder player and an unenthusiastic pianist.
The recorder may often serve as a useful exploratory instrument.

In America the use of ‘pre-instruments’ seems to be very popular.
Bernhart Fred (1956) of the Northwestern University developed a
three-string instrument which could be taught by a class teacher who
had no experience of playing a stringed instrument. Twenty-eight ten-
year-old children enjoyed playing the instrument although such experi-
ence did not improve their performance on the Kotick and Torgerson
and the Knuth! achievementtests more than did the normal classroom
singing given to their classmates. But such experience might have been
valuable if they had gone onto learn the violin. |
A more extensive study of the results achieved from specific types of

musical experiences was carried out by Richard Colwell and Glenns
Rundell (1965). They matched three classes of 13-year-old children on
Wing scores, intelligence and scholastic attainment. The control group
continued to receive class instruction in singing. One experimental
group learned the ukelele for a term. The other was assigned to a piano
class where two students could use the piano at a time whilethe rest of
the class had paper keyboards. All three groups showed a marked
increase on the Knuth test and on a test Colwell had modelled on the
harmony part of the Aliferis test. The improvement may have been
largely due to the enthusiasm oftheir teacher for the experiment. A year
later the same tests were administered. In general, the scores showed a

1 A test requiring comparison of melodies heard with those seen in notation.
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loss of about one-half of the gain made during the experiment. The

piano students had retained most, and the ukelele group the least, with

those who continued regular class singing coming in between. All three

groups were superior to other classes of similar age in the school. The

experiment did not produce anylasting change in attitude to music.

C. B. Nelson (1956) founda time lag between the end of training and

an improvement in achievementtest scores. His experimental group of

ten-year-old pupils showed no significant improvement after a term

in which half of their music periods was spent on instrumental study.

A year after, their knowledge of musical notation had improved over

that of the control group who had had no instrumental instruction. The

experimental group at no time showed a significant difference in the

type of music they preferred.

It would be unfair to judge the benefits that accrue from long-term

study of a musical instrument from the above short experiments.

Writing about the teaching of music and art at a secondary school

level Ralph Smith (1965) of Illinois University insists that everyone has

the potential to benefit from instruction in music and art. However, any

civilising effects will not be noted until art and music are experienced in

sufficient depth over a prolonged period — by which he meanssix years.

THE MUSIC EDUCATION OF THE BLIND AND OF THE

HANDICAPPED

In the special case of the blind, even the most unpromising pupils

should be given all possible help to develop their musical potentialities.

The blind are sometimes supposed to develop superior powers in

their other senses to compensate for their lack of sight. It is probably

nearer the truth to say that the sighted do not use their auditory and

tactile senses to the full. Seashore and Ling (1918) concluded from

testing 15 blind students and 15 sighted high school students that “the

blind and the seeing are, on the whole, equally sensitive to the direction

andintensity of sound’. The same wastrue of pitch. Kwalwasser (1955)

tested 100 blind children with the eight K-D tests which do not require

the use of notation. Compared with the seeing, the blind were only

average in pitch discrimination, intensity and tonal movement. Their

scores for tonal memory, quality, time and rhythm discrimination were

somewhat better than average. Sakurabayashi, Sato and Uehara (1956)

in Japan administered the Seashore Measures to 282 non-music

students, to 148 music students and to 150 blind non-music students

and to 17 blind students of music. The music students scored better
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than the non-music students, but no clear difference between the sighted
and the blind was found.
Drake (private communication) tested the entire population of a

blind academy. The average score for Musical Memory was very
superior to his normsfor sighted subjects. It would seem understand-
able that the blind should be superior in musical memory,rather than
pitch discrimination considering their long experience of dealing with

(and remembering) meaningful stimuli perceived in succession. How-

ever Derek Pitman (1965) found that 76 blind children aged 8-11 made

significantly higher average scores on the Wing Chord Analysis and

Pitch tests (i.e. analysis of simultaneous sounds and pitch discrimina-

tion). Their average scores on the appreciation tests were inferior to

those of a group of sighted children, and their performance of the

memory test was only somewhat superior. Heim (1963) tested 155 blind
Americans, of whom 115 were aged over 17, with the Wing tests. The

results he obtained were quite similar to Wing’s English norms, except

that there were rather more at the higher and lower extremesoftalent.

Even if all blind students should receive some music education,it is

still important to assess their musical aptitude, since a suitable course

of instruction can moreeasily be provided if their ability is known.

The Wing test can now begiven to groups of blind persons. Wing

himself devised a piece of apparatus with which a blind child could

record his answers. Pitman adapted the Taylor Arithmetic Frame for

the same purpose. Thechildren were able to register any number from

one to ten, as required in the memory test. He found that one person

could cope with up to 15 blind children and that as many as 50 could be

tested at any one time if supervisory staff were available in the ratio of

one teacher to five children. Kenneth Heim was himself a blind musi-

cian with 20 years’ experience of teaching in secondary residential

schools for the blind in the USA. He found that older blind children

could write their answers to the Wingtests in Braille. For a minority

of blind children, music may be an especially important study, since

they may later be able to earn their living as performers, teachers, or

piano tuners. But Heim also stresses the great value of music in the

social and emotional development of the blind. For example, he men-

tions a boy who was very withdrawn on entering a residential school but

who became much happier when,as a result of singing lessons, he gave

a creditable performance at the school concert. Juliette Alvin (1965) in

her excellent book gives many moving examples of music bringing joy

to handicapped persons and suggests how best to present music to suit

the needs of the various types of disability. The criterion ofachievement
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in performance and appreciation ofmusic in such instances is in terms

of its therapeutic, rather than its musical, value.

‘AESTHETIC’ EDUCATION

Perhaps the most fundamental aim ofall music teaching is developing

the love ofthe beautiful in music. It would seem a basic requirementfor

a music teacher to feel confidence in the power of music to attract and

in the child’s capacity to respond. Nowthe nature of art and of beauty

have long been the subject of philosophical controversy. Some may

believe that there is something eternal and absolute about beauty; others

may point to the influenceofa particular culture on whatis accepted as

beautiful at any given date. Which side the individual teacher favours

is not important. What does matter is that he should respect the indi-

vidual pupil’s vision of what is beautiful and lead him from there to

deeper and wider views. The stimulus which evokes the cry “How beau-

tiful that is,’ may, as Hevner (1937) remarks, be a landscape, a cathedral,

a sonnet, a forward pass in sport, a lullaby - something as worn and

trite as The Road to Mandalay or something crude andtentative that

never before has touched a responsive cord. No matter; so long as the

object has moved the child to awareness ofits beauty, it can become the

starting point on a journey to a wider appreciation of music.

What the teacher, or the music critic, or the ‘expert’ considers to be

worthy of aesthetic contemplation, must not of course be presented as a

set of standards to which the child is expected to conform. Rather, the

teacheris like a mountain guide, who has seen the beauty of the heights

and who has come downto the pupil’s level in order to lead him up-

wards. Many will not wish to make the journey, being well contented

with the limited view from the valley. If the teacher stands at the top

and merely beckons, few will heed him. Often he will show them pic-

tures ofviews from the heights and play them fine music which they will

increasingly be able to perceive more clearly. Naturally he will try to

take them up by the most economical route. As far as possible he will

choose a path which is attractive in itself. As Mursell (1948) remarks

about developing musical responsiveness in playing the violin, the

phrase per aspera ad astra no doubt applies. But if the pupil has hardly

caught so much as a glimpseof the astra, the aspera are verylikely to

defeat him. If we start the pupil climbing an interminable range of arid

hills, encourage him with tales of vast views and flowing streams far

ahead andrefuse on principle to give him so muchas a drink of water,

he is exceedingly apt to leave his bones bythetrail.
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Commenting on the Newsom Report(1966), the Standing Confer-
ence for Amateur Music (1966) stated ‘Somehow,excellence is recog-
nised by the most untutored of men and not even the cynical young-
ster fails to appreciate the quality of music when it is made by a
superlative artist. No child should be allowed to go through his school
life without coming into contact with the greatest musical works in our
heritage.’ A young teacher in a new school was once sent to a class
which she found in uproar. By someinspiration she sat down at the
piano and playedJesu,Foy ofman’s desiring. Gradually silencefell on the
class till all were quietly listening.

Oneisolated experience of true aesthetic appreciation may not mean
much to children who are obsessed with the more animal response to
‘pop’ and beat music. But it is important that they should fee/ the
difference, They do not have to give up their ‘pop’, in order to enjoy
more valuable types of music. The main point is to make them feel
that the more worthwhile music offers much enjoyment, even if it
requires someeffort to understand. They must feel that the teacher is
leading them notto ‘his’ land, still less to some alien land which the
establishment decrees they ought to like, but to a land that will be
‘theirs’.

If we adopt the service of the aesthetic and the beautiful as the pri-
mary aim of music teaching, it can be used as a criterion by which to
judge our musical activities. Technical exercises are valuable only in so
far as they ultimately enable the player to produce a fine performance.
“Creative’ music is worthwhileif it is inspiring the children to produce
something of aesthetic merit on however modesta scale.

Beauty, like happiness, cannot be pursued too directly. In everyday
teaching one often has to be conscious ofways and means, rather than of
fundamental aims. But it is important that the underlying aims should
not be lost sightof.
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Aids to Learning

PROGRAMMED LEARNING AND TEACHING MACHINES

ReferencewasmadeinChapterXVIto Skinner’s use ofteaching machines

for training in rhythm and pitch discrimination.

According to Skinner’s basic principle, what is rewarded (reinforced)

will be learned, while other random actions will drop out. What the

student needs in orderto learn is a reward after each step. Long-term

goals, such as the desire to become a doctor or a concert pianist, are

all too often feeble motivation for current learning. To try to maintain

the student’s motivation school marks, blame or praise by the teacher

are commonly used to bridge the gap between the distant goal and the

present learning situation. But there is often some time lag between

completing an exercise and finding out whether or not it is correct.

Moreover, to increase the effect of this form of incentive, competition

between pupils is often fostered. This means that the weaker pupil must

inevitably suffer competitive failure.

Skinner (1961) believes, however, that human behaviour can be

remarkably influenced by small results, such as come from a gain in

competence, learning to manipulate the environment, or even simply

moving forward after completing one stage of an activity. In his teach-

ing machine programmes he aims at ensuring that a correct response

will be made about 95% ofthe time. This meansthat the material must

be divided into small steps and cues to the correct response incorporated.

The amount of cueing information is usually reduced as learning pro-

ceedstill it is no longer necessary.

Programmedlearning, whether presented by some type of ‘machine’

or in the form ofa book, has three identifying characteristics:

1. The material is presented in a logical sequence and in step sizes

appropriate to the task and the needsofthe learner.

2. A response is elicited from the student to each of the steps (or

frames, as they are usually called).

254
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3. The student is given immediate knowledge of the results of his
response.

The need to break down the material into small sequential steps in
itself leads —- or should lead - to considerable improvement in presen-
tation, and is a salutary exercise for most teachers. While the good
teacher is constantly reviewing in his own mindhis aims and his means
of achieving them,the discipline of trying to write a programme may
make the teacher realise that he has been in the habit of leaving too
much to the pupil.
Not everyone would agree that programmed materials should reflect

Skinner’s concept of using very small steps in order to avoid any error.
Crowder (1960) believes that error can provide a means of diagnosing
individual problems and thus become an importantfactorin the learn-
ing process. He developed a type of programming knownas branching,
in which the student’s response controls the material he sees next. If he
passes the test question he is automatically given the next unit of infor-
mation and the next question. If he fails, the nature of his error is
explained to him and heis provided with additional practice. In this
branching technique the response to be madeis not necessarily a con-
structed one. He may select his answer from a given set of possible
answers ; for in Crowder’s view it is the choice he makes thatis impor-
tant. Both branching andlinear(the Skinnerian) types ofprogrammehad
their partisans in the earliest experiments. Current research seems to be
showing that each hasits uses.

Research with programmedlearning has confirmed on the whole that
it has a veryvaluable contributionto make to manyeducational problems.

Goodresults, however, do not always seem to depend on following the
principles laid down by Skinner and Crowdertoorigidly. For example,
responding by thinking the answer without writing it down has some-
times been foundto bejust as effective as well as quicker than writing
the answers (Leith and Burke, 1966). Again, though oneofthe great
advantages claimed for programmedlearningis that the individual can
workat his own pace, better results are sometimes obtained when pupils
work in pairs or in small groups (Amaria, Biran and Leith, 1966). It
seems that the brighter pupil can help his duller classmate to attain a
satisfactory standard without holding up his own progress.
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PROGRAMMING IN MUSIC EDUCATION

So far only a few programmes have been developed in the field of
music education although there is undoubtedly considerable scope for
useful programmes. As Ihrke (1963) pointed out, the problem of pro-

viding adequate individual instruction in music is very great. Under

present teaching conditions the most a student can expect is four-—six

hours a week of individual instruction. For the rest of the time he may
listen to lectures and to music performed by himself or by others, but

the feedback he gets is delayed and imprecise. The wide range ofmusical

discriminations that competence requires just cannot be provided by

conventional teaching methods. The use of programme learning in

music could free the teacher from muchofthe tedium ofindividualdrill

and enable him to turn his attention to means whereby students with a

repertoire of precise skills and concepts could employ these ideas in

listening, performing and composing.

THEORY OF MUSIC

Thefirst programmes to be published have been concerned with the

rudiments, or what the Americanscall the fundamentals, of music. This

is understandable since a knowledge of notation is relatively easy to

present in a series of logical steps.

Robert Barnes: Fundamentals of Music (1964). This was developed at

the Ohio State University with the needs of prospective elementary

school teachers in mind. In Barnes’s early experiments he used a pro-

grammed text in conjunction with classroom instruction. His subjects

were 42 undergraduates, enrolled in two classes. Both classes were

taught the fundamentals of music by the same teacher. One class was

given the programmedtext as an auxiliary learning aid. At the begin-

ning of the experiment a pre-test of 100 items was used to obtain infor-

mation on the students’ existing knowledge of rudiments. After five

weeks of instruction, a post-test composed of the same questions pre-

sented in a different order was administered. A final test with the same

items, presented in a different random order, was given five weeksafter

the post-test to see how muchof the learning had been remembered.

The experimental group did significantly better at both the post-tests

than those who had not taken the programme. |

The programmeseeks to teach time signatures, note and rest values

from the semibreve to the semiquaver, dotted notes, notation in both
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treble and bass clefs, and major and minorkey signatures. Included are

a chapter on the piano keyboard and one on solfa syllables. Most of

Chapter8 and Chapter 10 are review chapters. Each chapter, except 8 and

10, is preceded bycriterion questions. If the student’s answers to these

are right, he is told that he may skip the chapter and go on to the next.

The programmeis presented in book form, with the answers printed in

a shadedarea on theleft ofthe page. He works down the page and then

on to the next page as in normal reading. The correct answeris to be

written under the answer given if a mistake is made. If as many as 10%

of the answers in any one chapter are wrong, Barnes advises the student

to repeat the chapter. The normal time to complete the courseis said to

be 4 to 6 hours.

The programmeseemsto be enjoying some use by American teachers

in their general music classes in secondary schools, as well as in

colleges offering fundamentals of music courses. Barnes does not sug-

gest that the student should try to play what he hears on the piano, but

clearly envisages that the students using the programmewill be receiv-

ing experiences of actual music from the class teacher or other sources.

Austin Andrews and Jeanne Wardian: Introduction to Music Funda-

mentals (1963). This programmeis also aimed at providing a course for

elementary school teachers, but includes 36 popular school songs, which

the student learns to play with simple accompanying chords on the

piano.

During the development of the programme, Wardian (1963) experi-

mented with 56 subjects, half of whom used the programme, while the

other half had lessons from a teacher. After an eight-day period of

instruction, both groups were given a test covering the material. The

group who had used the programme did as well as the control group

even though they had spent a significantly smaller amount of time

learning the materials. In later experiments, the programmed materials

were used in conjunction with classroom teaching. Once again, the

experimental subjects did significantly better than the control group at

an examination after the training period.

The 480 frames are arranged three to the page. The studentstarts

with frame 1 at the top of page 1, then turns to the top of page 3 to

find the answer, whichis printed on the left offrame 2. Having checked

his answer and attempted frame 2, he turns to page 5 for the answer.

After working to the end of the book he returns to page I to do the

frames printed in the middle of the page. This device ensures that the

student does not inadvertently see the answer before trying the question

PMA—I
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butit does entail a considerable amountofpage turning. Besides the 36
songs, the studentis from time to time urged to try on the piano what
he is learning. For example,he is told to play the interval of the major
third and listen to its distinctive sound. Andrews and Wardian quote
results achieved with the programmein thesort ofteaching situation for
which it was intended. For example, a group of graduate students
worked through the programme in two weeks; the average number of
correct points out of 100 rose from 14 before thetrainingto 97 afterit.

John Clough: Scales, Intervals, Keys and Triads: A Self-Instruction
Program (1964). Clough assumes that the student knows already the
namesofthe notes in treble and bass clefs, and the names ofthe notes on
the piano keyboard. His programmeis therefore confined to four more
advanced topics. Each of the four parts comprises several sets, each of
which contains some 20-50 frames. The whole programmeis likely to
take the student § to 12 hours to complete. Clough suggests it might
either be completed in two or three weeks, or else the sections might be
studied separately. He recommendsthatsets found particularly difficult
should be revised. He states that all sections have been tested by at
least 150 students and some by more than 400 in the course of the
development of the programme.

Paul Harder: Basic Materials in Music Theory (1965). This programme
is organised under 11 different chapters, which include, besides the
usual rudiments materials, information on church modes and the basic
principles of acoustics.
The programme was developed at Michigan State University for use

by college students. Like the three programmes mentioned above, it
could also be used by secondary school pupils. Harder recommendsthe
studentto play or sing each item as it is presented in orderto relate the
symbol to the sound. This would ofcourse mean that the student would
have to workat a pianoorat least in a room ofhis own.

Gary Martin: Basic Concepts in Music (1966). Developed at the Uni-
versity of Oregon, this programme uses a branching technique. The
student’s understanding of each concept is tested before he is asked to
read an explanation of it. According to his answerto a criterion ques-
tion, he is directed either to pass on to the next question, or is given a
short résumé or a long explanation. Self-evaluation tests are given at
the end of each chapter. Martin has included a wider range of topics
than were dealt with in some ofthe earlier programmes. Heincludes
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notation of rhythm and melody; intervals and chords; major and minor

scales and chords; and the basic structure of music. The programme

would be particularly valuable to students who already have some

knowledge of rudiments. They can review quickly the concepts with

which they are familiar and concentrate on their weak points.

OTHER PROGRAMMES

For children younger than those catered for by the programmes men-

tioned above, two of the United States companies which publish teach-

ing machine programmes have produced junior courses. ‘A Self-

Tutoring Course in the Fundamentals of Music’ was published in 1960

by T. M. I. Grolier for children of 10 years upwards. “Elementary

Music Reading’ was produced in 1962 by the General Program Teach-

ing Corporation for pupils, aged nine to twelve. These programmes

could be used in Britain, though there are some minor differences in

terminology, for example, the Americanscall the crotchet ‘quarter note’.

Whenever possible, the learning of such musical symbols should go

hand in hand with learning the sounds they represent, if only because

the rudiments of music are not intrinsically very interesting. Though

in somesituations ‘crash’ courses may be needed, it would probably be

better to spread a programmeover a few weeks.

Experimental programmes covering more than a knowledge ofrudi-

ments have been devised at the Northwestern University and at West

Virginia University. Theodore Ashford (1966) programmedthe material

inthe first seven lessons ofthe Music Theorycourse offered to first-year

students at the Northwestern University. His programme included the

characteristics of tone and the basic principles of composition, as well

as scales and intervals. During the three-week instruction period, 23

students took the programmewhile the same numberattendeda regular

course. The amountoftime the latter spent on homework wasrecorded,

as wasthe numberofhours spent onthe programmebythe experimental

group. A significantly greater improvementover the pre-test scores was

achieved by the experimental group. Moreover, the average numberof

hours they spent on the programme was 7°8, while the class time plus

homework averaged 13-7 hours for the control group. Whena thirdtest

was administered some eight weeks later there was no difference

between the groups with regard to retention, nor was there any dif-

ference between their performance on the college examination. Ashford

concluded that a combination of programmed instruction with class

teaching might help to solve the problems caused by an increase in the
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amount of subject matter, which often has to be taught within an
unchanged amount of teaching time.
At the West Virginia University School of Music, Leo Horacek

(1963) produced an experimental programme which covered the entire
content of the first-year music theory course, except for keyboard
harmony. The programmeconsisted of a numberofwritten lessons, but
most of the students’ time was spent with a tape through which they
listened to recordings usually in conjunction with written materials.
The course included discrimination and identification of intervals and
chords; melodic and rhythmic dictation; sight-singing of melodies and
intervals; and lessons involving short chorale-type harmonisations to
which the student had to make varied types of response.

AURAL TRAINING

As long ago as 1949 Frank Cookson at Northwestern University ob-
tained promising results from experiments with tape-recorded musical
material for self-tutoring. |

‘Ten years later Charles Spohn at the Ohio State University completed
an investigation of the possibilities of using tape-recorded material to
develop ability to discriminate intervals. His procedure resembled
programmed instruction in that the material was presented in a series
of small steps, but immediate feedback of results was not given. After
training, the errors of his experimental group had decreased by 80%
compared with the 58% achieved by a group taught bytraditional
methods.
With two colleagues, William Poland and Caroline Arnold, Spohn

(1963) then programmedthe task of learning to identify the ascending
melodic intervals of the major scale. Each interval was soundedfor four
counts. After a pause for the student to write down his answer, the
correct response was announced onthetape. Finally the interval was
played again. The student checked whether his answer was right or
wrong. Set 1 ofthe series consisted ofthe four intervals found from pre-
vious research to be the easiest (octave, minor second, major second
and minorthird). If46 out of48 responses werecorrect, the student was
allowed to proceed to the next category. If the first performance was
below the criterion, however, he had to repeat the four intervals till
criterion level was achieved. He then had to work through anotherdrill
with the sameintervalstill 46 out of 48 responses were correct, before
proceeding to the nextlevel of difficulty. The training period lasted six
weeks. 47 out of 77 first-year music students completed the whole



Aids to Learning 261

series. The other 30 also improved just as much on the post-test in

judgmentof melodic intervals. But, whereas the more successful group

showed equal improvement when the intervals were played harmonic-

ally, those who did not finish the course had gainedless significantly.

Spohn hassince extended his research to the investigation ofrhythm,

tone groups and melodies (Spohn and Poland, 1964; Spohn, 1965). In

one experiment four groups were matched on the basis of a variety of

music tests. Group 1 then worked through a programme in which they

listened to the tape, and wrote down their answers. Group 2 were given

notation andhadto sing their responses which were recorded. Group 3

listened and then sang. With group 4, the material was presented

visually only and the answers were written down. Each student worked

on each of three programmes - intervals, rhythms and tone groups —

for 10 weeks.

All four groups were tested after the training with the four methods

of presenting the rhythmic groups, intervals and tone groups. As one

would expect, in general the groups had gained most, compared with

the pre-test, on the tasks for which they had been trained. However,

there were three interesting exceptions. The group who hadpractised

listening to intervals and then writing them did better at looking at the

notes and then singing them. With rhythm, the group that had been

given the names of the notes and asked to write them in rhythmic

notation did better at hearing the rhythm and writing it down. Those

whose training on tone groups had consisted of looking at the notes and

singing them (i.e. sight-singing) did better on the tone group test which

required them to listen and then sing the notes. This was presumably

because when doing the task which they had practised, they had tried

to sing the notes to themselves — which had been harder than when the

notes were actually played. The most effective method for training in

intervals seemed to be the one that required the student to listen and

then to sing and namethe interval. The best method of presenting

rhythmic patterns wasby aural stimuli requiring written response. This

might be used as a preliminary activity before dictation and sight-

singing. With tone groups singingafter listening and giving a written

response to the notation were easier than dictation and sight-

singing.

Spohn, however, suspected that individual students differed in the

method of training which they found most effective. In a later study

(1965), Spohn experimented with two different methods, visual and

aural, of presenting the correct answers. Group results showed that

there waslittle significant difference between the two. Again, however,
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Spohn believed that individuals might differ in the method found most
congenial.
Though undertaken to provide evidence on specific learning ques-

tions, Spohn’s later research has also shown the effectiveness of pro-
grammed learning as a training instrument with aural materials. A
programmeonintervals is being published (Spohn, 1967).

Betty Kanable’s (1965) main interest was in investigating the ques-
tion - could sight-singing be improved by students working on their
own with a programmed tape? From her own teaching experience she
had observed that many students lacked an adequate background of
theoretical knowledge andofaural training to enable them to take a full
part in choral music. She developed a programmeof283 frames cover-
ing major and minor keys up to four sharps and flats. The majority of
her melodies were four bars long. Four-track tape was used so that the
student could hear the master tape record his answer and thenplay back
the answer, followed by the correct version on the master tape. Because
the student had to be able to match his own response with the master,
Kanable confined the experiment to those whoscored at least 7 out of
I5 on an error detection test and who could match 4 out of 5 pitches.

Fifteen high school students at a Summerschool course worked with
a programme on I2 consecutive days with training sessions of 50
minutes each. Fifteen control students had similar training but with a
class teacher. The majority of students were 15- or 16-year-olds and
were typical of the students who wouldlater attend college courses in
music.

At the beginning and end of the experimenta sight-singing test on
the material that had been studied was given. The students who had
worked with the programme had improved slightly more than those
whohadattendedthe class. A few of the students commented that they
had foundtheearlier items rather too easy and thatthedifficulty of the
later items increased rather too steeply. But it sounds as if, with some
further development, Kanable’s programmecould be very useful.

James C. Carlsen: A Program for Self-Instruction (1965). Carlsen’s
programmewas the culmination of four years of research at the North-
western University and at the University of Connecticut.

In his early experiments, Carlsen (1964) investigated whether melodic
dictation could be learnedas effectively from material programmed and
presented on tape, as from class instruction. His subjects were students
enrolled in a first-year ear-training class. Each memberof the experi-
mental group worked by himself with the programmed material. The
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control group was trained on similar melodies by traditional class

methods. Results showed that the programmed technique wasdefinitely

more effective. This was particularly true with the more complex con-

cepts. These were learned almost as well as the basic ones by pro-

grammedinstruction, but the classroom teaching was muchlesseffec-

tive with this more difficult material. Carlsen suggested, however, that

the effects of carefully sequencing such complex aural concepts in a

classroom situation ought to be further investigated. It certainly seems

likely that a programmethat permits the individual to control his own

rate of progress, and to repeat items as often as necessary, would be

especially useful with difficult material. One interesting point which

emerged from Carlsen’s experiment was that students in the experi-

mental group whohad high mathematical aptitude did better than those

with loweraptitude. This suggested that individuals with mathematical

talent are penalised when taught melodic dictation in a classroom

situation.

Carlsen also compared a branching with a linear form ofprogramme.

The linear programme group used every frame of the material. The

branching group used only selected frames, unless they made an error,

in which case they branched for additional practice. Nosignificant

difference in achievement was found between the two groups. AAs the

branching programme required more expensive two-track machines,

the published version was presented in linear form. The student who

requires additionalpracticeis recommendedto repeat any frames which

cause him difficulty.

The published version consists of 570 frames. Thestudentlistens to

each frame, records his answer and checksit against the answer printed

at the right side ofthe page. Care is needed to mask the answers quickly

50 as not to see them inadvertently. The programme begins with per-

ception of simple time and pitch elements, and progresses to eight-bar

melodies in simple and compound time and in major and minor modes.

Many items require the student to detect where the printed notation

differs from the tune that he hears on the tape, and to write the correct

version. To add variety and to provide experience of hearing the

melodies played on different instruments, eight string and wind instru-

ments are used besides the piano. The programme includes a self-

analysis chart so that the student has a record of his weak points and

can see which concepts need revision. Twelve tests are included as

measures of how well each section has been learnt. They can also be

used as criterion tests before the beginning of each section. Students

scoring high can omit that section. In his Instructor’s Manual, Carlsen
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quotes results obtained with two small groups which showedthattheir
errors on a melodic dictation test decreased by about 40% after using
the programmefor five to nine weeks. A third group who worked with
the programmeovera period of six months and also had class practice
in sight-singing and harmonic oral perception decreased their errors
by 65%. Carlsen suggests that work periods of about 30 to 40 minutes
are optimal, since the programmerequires considerable concentration.

Carlsen’s experimental results were obtained with students who
worked completely without the help of a teacher. He believed that pro-
grammed learning in general might be moreeffective if incorporated as
part of a course of instruction in which the teacher played an essential
part.

Thelater frames reach the standard ofthe professional music student.
A junior version for pupils with some knowledge of notation who are
beginning to learn an instrument would also be very valuable. Mean-
while, students who are unableto progressasfar as the later frames will
find working through the earlier ones useful. The tapes are expensive.
But for educational purposes, the cost is muchless than a week’s salary
for even the most junior music teacher. With careful timetabling,
Carlsen claims that oneset of tapes is sufficient to enable 200 students
to complete the course in a term.
Programmes on Harmonic Perception, Contrapuntal Perception,

Detection in Ensemble Performance and Aural Perception of Structure
and Style are promised for the future and should prove extremely useful.

PERFORMING SKILLS

Skinner’s device required the child to tap in unison with or to echo a
pattern of beats. The device both generated patterns and monitored
the responses. An attempt to use actual musical examples is being
developed by Walter Ihrke at the University of Connecticut. Thetrain-
ing equipment consists of a printed manual read by the student, an
electric organ, an electric rhythm-monitor and a stereo tape recorder
capable of providing automatic tape stop. The student works at the
organ keyboard tapping the items from the manual. An audible tape
provides background music and metronomebeats whichset the tempo.
The student’s response is monitored by a second inaudible tape channel,
which contains the magnetic signals which the student is trying to
match. The signals from this tape and from the keyboard are trans-
mitted to the rhythm-monitor, which electronically compares them. If
his response is too early or too late, the student receives immediate
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feedback of the error by flashing lights. The tape recorder stops auto-

matically at the end of each item. By means of a control panel, the

student can repeat the previous item if he wishes -a feature which

Ihrke’s students found very reassuring.

Ihrke (1966) experimented with seven students selected at random

from a class of 24, enrolled in a college course called ‘Music for the

Classroom Teacher’. The students were definitely not music oriented,

though some had received sporadic training. Each of the seven spent

two hours a week in the training lab until the full programme of 190

items had been completed, eight to ten hours in all. The musically un-

tutored had verylittle more difficulty in the programme than those with

some experience. All 24 students took a pre-test and a post-test which

contained identical rhythmic material. The post-test was, however,

much more difficult, being twice as long and played twice instead of

three times. The numberof errors was, therefore, likely to be con-

siderably greater. The average percentage of errors made bythe experi-

mental group increased by only 12%, while that of the control group

increased by no less than 235%. Proficiency in playing a rhythm had

thustransferred to rhythmic dictation. It would beverylikely to transfer

to performance on other instruments. But in any case, as Carlsen

(1965a) pointed out, with today’s technology there is no reason why

similar feedback devices could not be made in the form of instruments

other than the keyboard.

All Ihrke’s students enjoyed the automated training; five felt that

they were definitely participating in the background music. One student

was heard repeating an item several times, though she could play it

correctly. ‘I am repeating it because I am enjoying it so much,’ she said

when questioned. The value of this training as a preparation for en-

semble playingis likely to be great. Ihrke has concentrated on rhythm

as offering elements which are clear-cut and readily programmed, but

foresees his methods being extended to other aspects of music.

Another possibility of providing feedback and reinforcing correct

responses would be to use a keyboard that produced sound only when

the correct key was depressed. Maltzmann (1964) has experimented

with such an instrument. The task which heset his subjects required

the matching of tones. He used a variety of procedures:

1. If the subject responded correctly to the sound he heard, the key

he depressed produced the sound anda redlight lit up. If he pressed

the wrong key, no sound was produced and nolight appeared. |

2. Similar to (1) without the light.
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3. A sound was produced, whether the key depressed was correct or
not.

Procedures (1) and (2) where the subject heard only correct tones,
proved to be more effective than method (3). Method (1) gave better
results than method (2). Maltzmann (1965) has continued his experi-
ments, studying for example the task of learning to discriminate differ-
ent intervals. He found that once the third, the fifth, the seventh and
the octave had been learnt in one key, the student could identify the
same intervals in other keys. However, even after he had becomenearly
perfect in two keys practised separately, presenting intervals from two
keys alternately greatly disturbed the performance.

OTHER AIDS TO LEARNING

There is a considerable need for an experimental approach to the
evaluation ofthe uses ofsuch equipmentas the tape recorderin schools.
It would seem, for example, to have considerable usefulness in allowing
detailed analysis of performance whether by pupil, teacher or research
worker to take place at leisure. But really carefully controlled studies
are few.

One well-planned and executed study was carried out by Robert
Biggs (1960) at the University of Iowa. Ten students who had volun-
teered to take part in the experiment followed a similar course of in-
struction in brass instruments as a controlled group, except that they
used 70 minutes of a six-hour preparation period to listening to a tape-
recorded lesson. The experiment continued for eight weeks. At the end
Biggs was forced to conclude that there was nostatistically significant
difference in improvement in either performance, technique, or inter-
pretation between the two groups. But we may wonder whether a
longer project and larger numbers of students might not have shown
some significant result.

Margaret Sears (1965) compared theeffect of tape-recorded singing
lessons with lessons from a class teacher. The recordings were pre-
pared by a specialist music teacher and given to two classes of children
aged six and seven over a period of nine weeks. Thetraining consisted
of tone matching andthe singing of songs. Twootherclasses of similar
age received lessons from the class teacher, who followed the tape-
recorded lessons as closely as possible. The children attended well to
the taped lessons and their singing improved more than those taught
by the class teacher. Sears believed that tape-recorded lessons could
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have a useful place in schools, for example, in enabling more children

to have the benefit of specialist teaching.

Another piece of apparatus that has enjoyed some experimental use

with music materials is the tachistoscope. The tachistoscope is an

apparatus for exposing visual stimuli for a fifth of a secondorless. An

early investigator, Charles Stokes (1944), tried to improve his subjects’

visual span for musical notes by using the tachistoscope in 21 ten-

minute lessons. Each lesson consisted of 40 slides of melodic material

which was flashed on the screen before the students for 345 second. As

the training proceeded, the programme became increasingly more

difficult, the horizontal span being increased from two notes to seven,

and the vertical span from examples using a unison to those using a

ninth. For thefirst five lessons students who had had musical training

were asked to identify the example from a numberofprinted examples.

After the sixth lesson the student had to judge whether an example

played on the piano was the sameor different from the example he had

seen. Stokes believed that the students were showing improvement

since the mean scores were staying constant in spite of the material

becoming moredifficult. However, on thecriterion of performance on

the Knuth achievement test, no significant difference between the

experimental group and a controlled group was found.

More recently Harry Hammer (1963) has investigated whether the

tachistoscope could be used as an aid to training in sight-singing. With

twoclasses of ten-year-old children in Colorado whosetraining differed

only in that the experimental group received 12 minutes of intensive

drill where the material was presented by a tachistoscope as compared

with the conventional method, the experimental groups improved more

than the others. The tachistoscope training seemed to be moreeffective

with less intelligent children than with the more musically talented

children.

Believing that the principal cause of difficulty in reading music is

inability to grasp rhythmic patterns, William Christ (1953) experi-

mented with presenting rhythmic patterns by tachistoscope. Each

pattern was first projected at speeds varying from >>> second upwards,

to a group of 11 music students at Indiana University. The students

tried to tap the pattern, all tapping together. After each attempt the

pattern was re-projected on time exposure so that faults could be cor-

rected through immediate practice. This training yielded significant

gains in improvement in ability to receive and reproduce rhythmic

patterns, but Christ did nottry to relate this drill to the reading ofactual

music. In all, the students spent ten hours on this practice. We may
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wonder what would have been the effect of spending a similar length of
time on training in rhythmic patterns by some other method.

Heller (private communication) is engaged in experiments with a
more sophisticated piece of electronic equipment. This apparatus ‘will
write out’ on graph papera readable picture of frequency and intensity
changes of a musical melody while it is actually being performed by an
instrumentalist or a singer. A pre-recorded graph of a musical phrase
can be made by the teacher and used as a model for the student to
emulate. Heller is finding that students do seem to be able to match the
models with reasonable accuracy after severaltrials.

Experiments are currently proceeding at Stanford University to
evaluate a computer-assisted teaching system which provides accurate
information on the pitch of series of intervals sung by the student. The
computer prints out whether each note has been sung correctly, or
sharp, or flat; or if a different note from what was required has been
sung, it names the pitch of the wrong note. It can also be programmed
to add comments such as ‘Congratulations’ to encourage the successful
student (see Kuhn and Allvin, 1967).

It seems reasonable to look forward to a time when students will be
able to acquire basic skills more rapidly and when teachers will not
have to supervise routine practice. However, much moreresearch needs
to be carried out to investigate under what conditions new equipment
can best be used. Meanwhileit is perhaps comfortingtofind that tradi-
tional methodsofinstruction sometimes produceas good,if not better,
results than methods requiring equipment.

William Graves (1963) compared the effectiveness of aural, visual,
and ‘conventional’ methods of improving the intonation of 54 students
aged 16 to 18. Each subject received one 30-minute private lesson every
week for a term. Ten minutes of each lesson was devoted to work on
intonation. The aural grouptried to adjust their intonation by matching
the pitch ofreference tones sounded on an organ. Thevisual group used
a Stroboconn. The ‘conventional’ method required pitch inaccuracies
to be detected by the teacher and the pupils. The music used consisted
of a major scale, a chromatic scale and tonic and dominant seventh
chords. None of the methods was consistently better than the others,
but the conventional method was generally the most effective method.
The results did not depend on which instrument was being studied.
Graves concluded that the development of good intonation seemed to
depend on the quality of teaching, rather than on specific techniques
or equipment. ©
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CONCLUSIONS

Although only a few useful programmes have so far been developed,

the possibilities for the future are immense. As Carlsen (19652) suggests,

aural and visual materials might be combined with a performance read-

ing device in the teaching of the rudiments of music, of harmony and

counterpoint, the history of music and form and analysis. (Carl Nelson

(1967) is currently experimenting with programmes to teach form at

Cortland College, N.Y.) Orchestration might be taught much more

effectively with a programmeillustrating the ranges and timbre of the

instruments, and the possibilities and problems of combining them.

Again, the training of conductors might be improved, if it included

instruction in the analysis oferrors made in ensemble performance. The

material which Mueller (1956) envisaged as a means oftesting the

appreciation of compositions should lend itself to programming for

training in the intellectual processes required to perceive the formal

structure of music. Could we use programmed techniques to promote

the aesthetic experience of music (which we have taken to be a funda-

mental aim of music education)? Maybethis is an area that would be

better left to the teacher. Yet, why should there not be moments in the

programmewhenthestudentis invited just to listen to how Beethoven

has used the dotted quaver and semiquaver time pattern in his Minuet

in G?
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Conclusions

So long as resources of specialist music teachers and of musical instru-
ments for loan remain insufficient it seems sensible to give priority to
the talented, but this should not mean rigidly dividing the gifted from
the ungifted. The highly musical will find more scope for their talents
as performers for there is a musical well-educated population of
listeners. As we said in Part Four, every individual with only a modest
share of musical ability can enjoy the greatest aesthetic experience of
music. It is perhaps in fostering a love of beauty that music has special
significance in the education of the average child.
The development of new teaching techniques may eventually enable

the benefits of a musical education to be extended more widely. How-
ever exciting the possibilities opened up by new gadgets and pro-
gramming techniques, whatis important is how they are used. It would
seem vital that all who are interested in teaching and education prob-
lems should be alert to the possibilities that such devices offer. But
prompt evaluation of new techniques is required to see whether they
are in fact better than older methods, or under what conditions they
can best be used. This should help to ensure that they are not adopted
as gimmicks for brief spells, only to be dropped because expectations
that were unrealistic in the first place have not been valid.

RESEARCH POSSIBILITIES

The most sophisticated investigations are likely to be carried out by
professional research workers. Yet much valuable research could be
done by school or college teachers of music, who have the advantage of
being in close touch with everyday problems. The spare time of musi-
cians is usually well filled by conducting, ensemble playing or choir

practice. However, those who feel an inclination to undertake research
270
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should not feel put off by the mystique with which it is sometimes

surrounded.

Guidance on the design and planning of the project is vital to ensure

that it is scientifically sound and feasible in practice. The actual carry-

ing outofan intelligently planned investigation of limited scope is well

within the reach of any teacher with patience and a genuine interest.

Most standardised tests of musical ability can be administered by any-

one who can work a tape recorder or record-player. The scoring is no

moredifficult than marking a rudiments of music exercise.

Guidance with the design of the experiment should include advice

on appropriatestatistical treatmentofthe results. The more elementary

statistics are easy to understand (see, for example, Whybrew, 1962,

Chapter 3). The actual calculations can be carried out by anyone who

can add, multiply and use a table of square roots. The increasing avail-

ability of computers will take away the tediousness of lengthy calcula-

tions. The interpretation of experimental results requires insight,

objectivity and fine judgment — qualities that are exercised every day

by teachers in the course of their profession. Again, age is no bar to

research. In fact many teachers in their 40s or 50s might find research

a rewarding and rejuvenating experience.

For research to be of practical benefit in education, it is vitally im-

portant that music advisers, head teachers and music teachers should

take an interest in the results and consider how they might be applied.

An interest in research is, of course, only one ofthe qualities one might

desire to find in a teacher. Many teachers produce excellent results

without beingat all interested in the findings ofpsychological investiga-

tions. But even they mightprofit from knowing on whatsort ofproblem

the expert is likely to be able to offer help.

THE ROLE OF THE TEACHER IN THE FUTURE

There does seem to be some foundation for hoping that the intelligent

use of modern technological aids might banish some of the drearier

tasks of the teacher. This does not mean that teachers could be super-

seded, but that they should have more time for the more interesting

part of their profession.

According to Dr Murray Tondow of Stanford University, the role

of the teacher in the future may be divided between two kinds of

specialist. The curriculum specialist will devise the programmes and

select those most suited to the current needs of the individual pupil.
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The other type of teacher will work with students in small groups. He
will discuss with them what the facts they have been learning mean,
and howtheyare inter-related. He will thus assumetherole that Plato
envisaged for his philosophers.
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Summary and Conclusions

‘The search continues’... is perhaps the phrase most apt to sum up

this book. It has been at best a progress report, drawing attention to

what has been achieved, and even more important, suggesting lines of

enquiry which might be followed up in thefuture.

Firstly, satisfactory means of assessing musical ability both for

educational and research purposes have been evolved. Current tests

cover a reasonably wide range of the various aspects of musicalability,

from discrimination of fine differences of pitch to melodic memory and

to the appreciation of subtle changes in style of playing or of music

content. This last is a most difficult aspect to test by objective (or any

other) method and present tests leave much to be desired. The age

range for which useful tests exist now extends from eight to adult level.

Such tests as the Wing can be used with confidence —- so long as the

confidence is tempered with good sense. High scores are indicative of a

promising level of talent; low ones may often be partly due to mis-

understanding of instructions or to some distracting or upsetting cir-

cumstances and should be treated with caution. In any case, as Whybrew

(1962) remarked, results of tests should be regarded as tentative and

supplemented by information from other sources.

Where teaching resources are limited, tests may provide a ready

means of picking out those children mostlikely to profit from special

opportunities to learn an instrument. But as far as practicable, tests

should be used to suggest the type of training most likely to meet the

child’s individual requirements, thus helping him to express such gifts

as he may have. The arousing and sustaining of interest is of funda-

mental importancefor the full developmentofmusical talent. A constant

responsibility for both parent and teacher, indeedfor usall, is the pro-

vision of a healthy social climate in which mus:c is highly valued.
How far the full growth and flowering of musical talent depends on

nature and how much on nurture is not known. Theearliest years of

life can be regarded as vitally important; whether they are ‘critically’
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so is not yet clear. If parents can provide their children with oppor-

tunities to hear music and, if possible, to make music, but aboveall to

enjoy music they can feel confident that they are nurturing whatever

talent their children mayhave. If one or both of the parents can sing or

play so muchthe better. Echoing back the child’s own attemptto use

his voice and later singing with him or encouraging him to sing with the

radio or a record are valuable, andhardly require the vocal powers of

a Joan Sutherland. With the child of school age the parentsstill have a

vital role, besides paying for lessons and providing an instrumentand a

place to practice. Encouraging the child to play alone and in groups

while not forcing him, taking an interest yet not intruding whenhefeels

self-conscious, these are all familiar, but necessary, parental responsi-

bilities.
Howeverfavourable the environment, genetic factors maystill set a

limit to the speed with which the individual learns to perform musical

tasks and to the ultimate level of his achievement in music. Many,

possibly most, people never develop their powers to the full. It is diffi-

cult to judge how near a person has cometo reaching the limit of his

capacity. But if a child from a musical home has been competently

taught over a period of years and has studied diligently, he may reason-

ably be said to have enjoyed good opportunities of developing his

potentialities. If his achievements remain modest compared with those

of children with similar or lesser opportunities, we may suspect the

operation of genetic factors.

As we have seen in Part Four, opinions differ about the best way of

describing the complex structure of musical ability. Some psycholo-

gists and musicians believe that one important general factor underlies

the performance of a comprehensive set of musical ability tests. Others

stress the distinctions between the various aspects of musical ability,

while admitting that they often overlap. Statistical studies of this

question have so far been limited either because comprehensive tests

have been applied to rather few subjects or because when a large num-

ber ofsubjects has been used, the numberoftests has been small. There

is still much that might be learned, for example, from comparing

persons differing in age or in experience of music. On present evidence,

it seems likely that a broad factor of ability to master music will be

found as well as narrower and morespecific ones.

Thougha reasonably good level of general intellectual ability is re-

quired for successful achievement in music, most of the empirical

evidence suggested that musical aptitude may be classed as a special

ability.
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Music can make a valuable contribution to the intellectual and emo-

tional developmentofthe child. Every child should be given the oppor-

tunity of feeling its power as a source of aesthetic experience, though

some will eventually decide that other arts are more congenial and

rewarding.

The development of new techniques in education hold promise of

freeing the teacher from some of his more routine tasks. But how such

techniques can best be assimilated into the music education programme

requires careful appraisal.

Many questions, then, remain to be answered by research in the

future.

Onething, at least, is certain. There are vast resources of musical

talent which await development. The discovery and fostering of this

talent at the earliest stage depends perhaps most of all on the co-

operation of parents and teachers, calling on the technical advice which

experts are always only too ready to give.
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Description of Tests

MAINWARING TESTS OF MUSICAL ABILITY

Three Tests Pitch, Rhythm and Recall.

Details Published in Brit.. Educ. Psych. (1931), 1.

Pitch a. 16 items. Two notes are played. Are they the same or different ?

20 items. Which two of three or four notes are the same?

b. Concept of ‘high’ or ‘low’.

9 items. Do three notes go up or down?

5 items. Which of two notes is the higher ?
20 items. In which pair of intervals are the two notes farther apart?

Rhythm 25 items presented with a metronome, or pencil tapping, or

buzzer, or with rhythmic word groups. In each case the subject has to

decide whether the metre is in two’s, three’s or four’s.

Immediate Recall 5 tunes, 4-11 notes long, are played. 10 seconds after

the playing of each, various questions are asked, e.g. did the last two

notes go up or down or were they the same? Wasit in two, three or

four beats? The ten items are repeated.

Deferred Recall The subjects are asked three questions about God Save

the King and three on While Shepherds Watched.

Reliability
Pitch -81 (Mainwaring); :77 (Fieldhouse, 1937).
Rhythm :74 (Mainwaring); ‘62 (Fieldhouse, 1937).

MADISON MUSIC TESTS

Two Tests Interval Discrimination, Tonal Imagery. Interval Test
described in Arch. Psychol. (1942), 206, I-99.

Interval Discrim. Items.

Tonal Imagery 36 items. Four harmonic intervals are played at different
pitch levels. One of the four is always different. Which?

Reliability

Intervals -74; -763 -84.

Tonal Imagery ‘76; -84.
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Validity

Intervals -46--72 (with music students); -39--71 (secondary school
pupils).

Tonal Imagery :24--51; median -41 (Christy, 1956).

SEASHORE MEASURES OF MUSICAL TALENTS

I9I9 VERSION
Six Tests Pitch, Intensity, Consonance, Tonal Memory, Time, Rhythm

(added five yearslater).

Reliability

(1) (2)
Range Median Range Median

Pitch *SI-—-84 ‘71 -58—-90 “779

Intensity -50-—88 ‘72 "55-94 "75

Time ‘41-81 58 "45-62 56

Consonance "30-62 ‘49 °35-68 ‘46

Tonal Memory "59-94 83 -66--90 "77

Rhythm "29-68 “45 "30-"50 “45

(1) From Lundin (1967).

(2) From Farnsworth (1931), studies not included by Lundin.

Validity compared with music grades and teachers’ ratings

Range Median

Pitch ‘OI-—"60 23

Intensity ‘02—"49 13

Time —-+I4-"36 ‘17

Consonance —+27—4I OS

Tonal Memory 05-65 *30

Rhythm —'I§—47 "19

Total —-15-°73 27

1960 EDITION(similar to the 1939 revision)

Six Tests Pitch, Loudness, Rhythm, Time, Timbre, Tonal Memory.

Ages 10 to Adult.

Time to Administer About one hour.

Published by The Psychological Corporation.

A more difficult form of the test, ‘B’ form, for use with music students

was published in 1939, but has since been withdrawn.

Pitch 50 pairs of tones. Frequency differences from 17 to 2 cps. Is second

tone higher or lower than thefirst?

Loudness §0 pairs of tones. Intensity difference from 4:0 to 0:5 decibels,
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Is second tone stronger or weaker than thefirst ?

Rhythm 30 pairs of rhythmic patterns. Are they the same or different ?

Time 50 pairs of tones. Duration differences from -30 to -o§ seconds. Is

second tone longer or shorter than thefirst?

Timbre 50 pairs of tones. Each tone made up of fundamental and first

five harmonies, the intensities of third and fourth being varied. Are the

two tones same or different ?

Tonal Memory 30 pairs of tonal sequences, 10 items each of three-, four-

and five-tones. Which note is different?

Norms Percentile for each test separately, none for total score. Grades

4 to 5, 6 to 8, and Adult. Based on approx. 3,500 for Pitch, Rhythm and

Tonal Memory(grades 4 to 5), on 2,500 for Pitch, Rhythm and Tonal

Memory (grades 6 to 8), much smaller numbers for the other tests for

these grades (over 4,000 for all tests at Adult level).

Rehability

(From test manual)

Pitch 82-84
Loudness "74-85

Rhythm *64-"69
‘Time -63—-72

Timbre 55-68

Tonal Memory -81-—-84

Validity Questionable, except for Pitch, Rhythm and Tonal Memory.

Subjects: Pitch Rhythm Tonal Total

Memory

10-year-olds

Success at violin 33 33 “AI (Manor, 1950)
Success at clarinet -09 “00 "06

Success at trom-

bone 14 14 TS

Music students

‘Musicality’ ‘46 (Kyme, 1956)
Performance I3—°15 1831-14-27 -34-42 (Christy, 1956)
Theory and com-

position ‘I2—19 "19-46 ‘27-41 -34-"49 |

Theory grades 30 15 12 (White, 1961)
Theory grades Zero correlations with all tests and (Roby, 1962)

total

291 children (10 to 16 yrs)

‘Musicality’ ‘II—-45 ‘19-27 +36-'50 (Rainbow, 1965),
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KWALWASSER — DYKEMA MUSIC TESTS

Ten Tests Pitch, Quality, Intensity, Tonal Movement, Time, Rhythm,

Tonal Memory, Melodic Taste, Pitch Imagery and Rhythm Imagery.

Ages 10-Adult.

Time to Administer One hour.

Published by Carl Fischer Inc.

Pitch 40 items. Does pitch of each tone remain the same (S) or does it

rise or fall (D)?

Quality 30 items. Two notes are played twice. Is second on same(S) or

different (D) instrument?

Intensity 30 pairs of tones or chords. Is second louder or softer than first ?

Tonal Movement 30 four-note Tonal Patterns requiring completion.

Should a fifth tone be above or below fourth?

Time 25 items of three tones each,first and third are of equal lengths. Is

second samelength asfirst or third or different?

Rhythm 25 pairs of Rhythmic Patterns that differ in intensity or duration,

or in both. Is second (S) or (D)?

Tonal Memory 25 pairs of Tonal Patterns from four to nine tones long.

Is second (S) or (D)?

Melodic Taste 10 pairs of two phrased melodies. First phrases are the

same, the second different. Which second phrase makes the more

appropriate ending?

Pitch Imagery 25 tonal patterns in notation. Are these (S) or (D) from

those played on a record?

Rhythm Imagery 25 rhythmic patterns in notation. (S) or (D) from those

heard on the record?

Norms Percentile norms for each test and for total scores for grades

4-6, 7-9, and senior high school. Based on ‘thousands of scores’.

Reliability No information given in the test manual. According to inde-

pendent studies much lower than comparable tests of the Seashore

battery.

  

Range Median

Pitch —-05-"63 34

Quality "10-66 36

Intensity —-I0--60 15

Tonal Movement -37-"85 68

Time ‘00-63 "33

Rhythm 04-°48 29

Tonal Memory ‘43-73 55

Melodic ‘Taste "06-61 35

Pitch Imagery "I4-—"45 33 Whybrew (1962)

Rhythm Imagery -20--40 “31 after Lundin
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Holmesversion (based on 237 students, aged 15-18)

Pitch “72 Tonal Memory "73

Rhythm -7I Tonal Movement ‘88

Time “50 Melodic Taste “43

Intensity -79 Total ‘OI

Quality "70

Validity Doubtful except for discriminating most musical from least

musical of a group.

The comparisons with teachers’ ratings and grades.

Range Median

Pitch — ‘18-23 “00

Quality —-IO—'21 14

Intensity —‘II—29 ‘13

Tonal Movement "00-31 ‘18

Time —*13-—"27 OI

Rhythm —-04-—"31 “16

Tonal Memory ‘02-45 26

Melodic Taste — ‘19-31 OI

Pitch Imagery ‘00-59 ‘31 Whybrew (1962)

Rhythm Imagery ‘OI-"46 29 after Lundin

KWALWASSER MUSIC TALENT TEST

Iwo forms A for ages 13 and over; B for ages 10 to 12. Each form gives

scores on Pitch, Time, Rhythm and Loudness.

Time to Administer 10 minutes each form.

Published by Mills Music Co., New York.

Form A §0 pairs of short melodic patterns. Second differs from first in
Pitch, Time, Rhythm or Loudness. Choice of two answers given for

each item.

Form B Similar to A, but only 40 items, and easier.
Norms Form B, norms for grades 4 to 6; Form A, for junior, and for

senior, high schoollevels.

Reliability Not mentioned in manual.

‘48 (Farnsworth, 1959); -59 (Bentley, 1955).

Validity Not mentioned in manual.

‘46 with music grades (Bentley, 1955).

‘343 343; -39 with teachers’ rating (Petzold, 1960).
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THE DRAKE MUSICAL APTITUDE TESTS

Two Tests Musical Memory two equivalent forms (A) and (B), Rhythm

two forms (B) more difficult than (A).

Time to Administer About 20 minutes for each form ofeachtest.

Ages Eight years to superior musical adult.

Published by Science Research Assoc.

Memory 54 items —12 melodies each played from 2-7 times. Is each

repetition same as original or has key, time or notes been altered ?

Rhythm 50 items. Subject has to continue to count a beat established by a

metronome, during silence till told to stop. Number recorded is

compared with correct answer. In (B) form counting is done against

a distracting beat.

Norms Memory percentile norms for two-yearly intervals from 7-22 for

non-music students, i.e. with less than five years of musical training,

based on a total of over 4,300 cases; and for three-yearly intervals

between 11 and 23+ for music students based on 1,400 cases.

Rhythm Oneset for all ages, but separate for music students based on

approximately 1,300 non-music students and nearly 350 music students.

  

Reliability

(From test manual)

Range Median

Memory (A) + (B) forms 85-93
Rhythm, Form A "56-95 86

Form B 69-96 ‘775

Validity From manual compared with teachers’ ratings.

  

Range Median

Memory *32—9I 55

Rhythm

Form A *31--82 58

Form B "41-83 67

A+B "31-35 58

Memory "09-—"50 ‘42 (Lundin, 1949)

‘17-"32 ‘24 (Christy, 1959)

OREGON MUSIC DISCRIMINATION TEST

No longer commercially available.
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INDIANA—OREGON MUSIC TEST

Standardisation proceeding. See p. 34.

WING STANDARDISED TESTS OF MUSICAL INTELLIGENCE

Seven Tests Chord Analysis, Pitch Change, Memory, Rhythm, Harmony,
Intensity, Phrasing.

Ages Eight to Adult.

Time to Administer One hour.

Published by National Foundation for Educational Research.

Chord Analysis 20 items. How manynotes in the chord ?
Pitch Change 30 items. Have the two chords been repeated exactly, or has

note moved up, or down?

Memory 30 pairs of tunes from three to ten notes long. Which note has
been changed on the second playing?

Rhythm 14 pairs of tunes. Is second the sameas thefirst? If different,
whichis the better version?

Harmony; Intensity; Phrasing Similar to Rhythm, except that harmonisa-
tion, intensity or phrasing may have beenaltered.

Norms In five grades for total scores andtests I to 3, from 8 to 17 (Adult);
based on nearly 10,000 cases. Scores can also be converted into Musical
Quotients.

Reliability

‘91 (Wholetest)

‘89 (Tests I-3)
-84 (Tests 4-7)

‘90 (Wing, 1962)

‘86 (Whole test) (Bentley, 1955)
‘90 (Whole test) (subtests -65 to -85) (Buros, 1960)
‘803 -82 (Wholetest)
‘783 °86; ‘89 (Tests I-3)

283 °425 +50 (Tests 4-7) (Heller, 1962)

Validity Good

With teachers’ ratings: -64 to -90 (Wing, 1948)
83 (Cain, 1960)

Significant differences found between ‘above average’, ‘Average’ and
‘below average’ RMSM junior musicians for 127 out of the 136 test
items (Newton, 1959).
Significant differences between actively musical and unmusical groups
(Whittington, 1957).
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All members of National Youth Orchestra and all, except one, pro-

fessional music students at Eastman School of Music achieved grade ‘A’.

GASTON TEST OF MUSICALITY

17 Interest in Music Items

22 Tonal Items

Ages 10-18.

Time to Administer 40 minutes.

Published by Odells Instrumental Service, Kansas.

Tonal Items

§ Items Subject has to find a given note in a chord.

5 Items Melody of 4-8 bars answer sheet has to be compared with

melody played for possible difference in note or rhythm.

5 Items Should final note be higher or lower than last one played ?

7 Items Melodic Memory. Is second version same or different from first?

Separate percentile norms for interest and for aptitude. Separate norms

for girls and for boys at Grades 4 to 8 and 9 to 12 for Interest.

Separate normsfor boys and for girls at five levels (Grade 4 to Grade 12)

for Aptitude. Norms based on a total of nearly 6,000 cases.

Reliability

From manual Grades 4 to 6 and 7-9 88

Grades 10-12 “90

Grade 12 84 (Bentley, 1955)

Validity From manual — association between teachers’ ratings and scores

significant at :05% level only for Grades ro-12 and 4-12.

Items 19-33 Too easy for Bentley’s subjects but Melodic Memory items

most discriminating of all tests investigated in distinguishing instru-

ment from non-instrument playing groups.

WHISTLER & THORPE MUSICAL APTITUDE TEST

Five Tests Rhythm Recognition, Pitch Recognition, Melody Recognition,

Pitch Discrimination and advanced Rhythmic Recognition.

Age 10-16.

Time to Administer 40 minutes.

Piano Version published by California Bureau, 1950-no recording

available.
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Rhythm Recognition 10 pairs of items. Is second sameas or different from
first ?

Pitch Recognition 10 items. A single tone is played followed by a 4-bar
melody. How many timesdoes the tone appear in the melody?

Melody Recognition 25 pairs of melodic patterns. Is second same as or
different from first?

Pitch Discrimination 1§ pairs. Is second chord same as first? If not,is it
higher or lower ?

Advanced Rhythm Recognition 1§ pairs of items similar to first test with
slightly intricate rhythms.

Percentile norms for each grade from 4-8 and for Grades 9 and 10.
Separate norms for rhythm, pitch and melody and thetotal scores.

Reliability Range from -64 (rhythm)--87 total scores; From manual -745
(Bentley, 1955).

Validity compared with teachers’ ratings and participation in musical
groups range from -19--563 -I9 (Kyme, 1956).

THE GORDON MUSICAL APTITUDE PROFILE

Three parts ‘Tonal Imagery (Melody and Harmony).
Rhythm Imagery (Tempo and Metre).
Musical Sensitivity (Phrasing, Balance and Style).

Melody 40 items played on violin. Tune and answer. Is answer a melodic
variation of tuneoris it different?

Harmony 40 tune and answer items played on the cello, upper part
played by violin remains the same. Is answer a melodic variation of
tune oris it different?

Tempo 40 items. Is end of answer at same or different tempo than end of
tune?

Metre 40 items. Is there a change of metre e.g. from duple to triple at end
of answer?

Phrasing 30 pairs of items. Which is performed with the better musical
phrasing?

Balance 30 pairs of items. Which of the pair has better ending ?
Style 30 pairs of items. Which is played in the better style?
Percentile norms based on nearly 13,000 pupils from 18 of the American
States, for Grades 4-12, for each subtest, for each of the three parts, and
for total scores. Separate norms for musically select students at three
levels.
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Reliability

I 2

(From manual based on all (Over 1,000 pupils

students in the aged 10-18 (Tarrell,

standardisation sample.) 1965).)

Mel. "73-85 *67—80

Harm. 66-85 67-83

Ton. Imag.

(Mel. + Harm.) "80-92 *80—-89

Tempo "72-85 -60—-82

Metre 66-85 *60—"84

Rthm. Imag.

(Temp. + Metre) ‘82-91 *78—'86

Phrasing -67-—'78 -60—'72

Balance ‘66—-79 -60-—--89

Style ‘66-80 -60-°74

Sensitivity

(Phr. + Bal. + Stl.) ‘84--90 ‘70-84

Total ‘90-96 86-93

Validity

Teachers’ ratings

I 2

From manual based on Culver (1965)

400 students

Range Median

Mel. 37-88 ‘52

Harm. *52-"72 64

Ton. Imag. *§4-°83 67

Tempo ‘48-66 58

Metre ‘57-71 65

Ryth. Imag. ‘64-°74 66

Phrasing ‘19-66 -36

Balance ‘20-66 *48

Style ‘44-87 57

Sensitiv. “48-85 “60 ‘535 °72

Total ‘64-97 "79 ‘72

Ton. + Rth.

Imag. 69; -80
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NL

Compared with performanceof selected test pieces

3 4

Tarrell, 900 pupils (1965) Fosha (1964)

Range Median Range Median
ne

Ton. Imag. 25-43 *380

Rhyth. Imag. ‘13-41 285

Sensitiv. "17-28 235

Total ‘24-43 380 "I2-"55 290

See also page 38 and page 182.

BENTLEY MEASURES OF MUSICAL ABILITY

Four Tests Pitch Discrimination, Tonal Memory, Chord Analysis and

Rhythmic Memory.

Age 7 or 8-I4.

Time to Administer 20 minutes.

Published by Harrap. :

Pitch Discrimination 20 items ranging from 26 cps to 3 cps. Is second

higher, lower or sameasfirst?

Tonal Memory 10 pairs of 5 note tunes. Is second same as first? If dif- |

ferent, which note has been changed ?

Chord Analysis to items. How many notes in the chord ?

Rhythmic Memory 10 pairs of Time Patterns. Is second same as first or if

different which note has been changed ?

Norms divided into five grades, for ages 8-14. Based on testing some

2,000 children.

Reliability

Pitch "74
Ton. Mem. 53
Chord. Anal. "71
Rhyth. Mem. 57
Total 84

Validity Significant association between test scores and teachers’ esti-

mates of the musical ability of three groups of children. Four groups of

musicians or music students all made high scores.

LUNDIN MUSICAL ABILITY TESTS

Five Tests Interval Discrimination, Melodic Transposition, Mode Dis-

crimination, Melodic Sequences, Rhythmic Sequences.

Unpublished

Intervals 50 pairs of items. Is second interval same or different ?

PMA—K
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Melodic Transposition 30 pairs of melodies. Second playing always in a
different key but one or more notes may bealtered. If transposed back
to original key would it be the sameor different?

Mode Discrimination 30 pairs of chords. Are both either major or minor
(same) or is one major and the other minor (different) ?

Melodic Sequences 30 items each with four melodic patterns. Has fourth
pattern been changed?

Rhythmic Sequences Similar to Melodic.

 

Reliabihty

167 196
Music __Unselected

Students Students

Interval "79 “71
Mel. Trans. 65 “71
Mode Disc. 65 ‘IO
Mel. Seq. "70 ‘77
Rhythmic Seq. 60 "72
Total ‘89 85

Validity Compared with teachers’ ratings on Melodic and Harmonic
Dictation, written harmonisation performance and general ability in
music.

 

Range Total of

 

Ratings

Intervals 32-66 ‘48
Mel. Trans. "26-52 45
ModeDisc. °35-"51 ‘49
Mel. Seq. *38-—-56 ‘57
Rhythmic Seq. ‘IO—33 26
Total ‘43-°70 ‘69

‘Very significant difference found between mean scores of 60 music
students and 100 unselected students for each test and fortotal.

THACKRAY TESTS OF RHYTHMIC APTITUDE

Tests of Rhythmic Perception

Seven Tests Counting, Tempo, Duration of Sounds, Duration of Silence,
Accent, Comparison of Rhythms and RhythmicPatterns.

Unpublished
Counting 20 items. How many separate soundsin each item?
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Tempo to pairs of eight sounds. Is second same in tempo?If not, which

is quicker?

Duration of Sounds 10 pairs of sounds. Is second same length? If not,

which is longer?

Duration of Silence 10 pairs of two sounds. Is interval of time between

the two the same? If not, which is the longer ?

Accent to items of eight sounds in which one or more of the soundsis

stressed.

Comparison of Rhythms to pairs. Is second the same? If not, which has

the more notes?

Rhythmic Patterns 10 items each given 3 or 4 times without a break. How

many soundsare in each pattern ?

Rhythmic Performance

Five Tests Tapping different rhythmic groupings with correct numberof

taps. Maintaining a steady tempo of regular pulses given at different

speeds. Reproduction of different time patterns with correct values of

notes and rests. Reproduction of eight beats with accents in the correct

places. Reproduction of rhythm of short melodies, with correct tempo,

time pattern, accent and tone gradations.

ALIFERIS MUSIC ACHIEVEMENT TEST (1954) — COLLEGE

ENTRANT LEVEL

Three sections Melody, Harmony and Rhythm as described on page 43.

Time to Administer 40 minutes.

Published by University of Minnesota Press.

Reliability |
From manual Melodic section 84

Harmonic "72

Rhythmic 67

Total 88

Validity From manual compared with music grades

Test Manual White Roby

(1961) (1963)

Melodic "54°57 64

 

Harmonic ‘4I °53 -66

Rhythmic “46 +25 37

Total ‘61°53 63 73
Melodic + Harmonic ‘9977
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THE ALIFERIS MUSICAL ACHIEVEMENT TEST — COLLEGE
MIDPOINT LEVEL (1962)

Three sections Harmonic Elements, Melodic and Rhythmic Idioms.

Reliability

Harmonic “90

Melodic 84
Rhythmic "89

Total ‘92

Vahdity Compared with Music Grades Range from -40--51.

FARNUM MUSIC NOTATION TEST

40 Melodic phrases.
Oneof four bars of each Melodyas playedis different from the melody in

notation. Which?

Reliability Range, :78—-91 (from manual); -89 (Bentley, 1955).

Validity Compared with Watkins—Farnum performancescale, “40-61;
compared with Music Grades, :49 (Bentley, 1955).
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Factorial Studies of Music Tests

Introduction

In the early years of the century the eminent English psychologist,

Charles Spearman, observed that when different tests of ability are cor-

related the correlations are usually positive. They therefore seemed to be

measuring some commonfactor. He developed a methodoffactor analysis

to determine the existence of such general factors and to aid their identi-

fication. A commonorgeneralfactor has positive loadingsin all the tests.

Groupfactors are obtained whenonly certain tests have positive loadings,

the others being zero or negative.

The principal object of factor analysis is to simplify the description of

the data by reducing the number of necessary variables, or ‘dimensions’.

If 20 tests were given to 100 persons, each individual’s performance would

be described along 20 dimensions, corresponding to the scores on each of

the 20tests. If by factor analysis five factors were foundto be sufficient to

account for all the common variance covered by these 20tests, thesefive

new dimensions could be substituted for the original 20 in describing

eachindividual. It should then be possible to construct tests measuring

each of these dimensions, or alternatively, to choose from among the

original tests those that provide the best measures of the final factors.

All techniques of factor analysis begin with a complete table of inter-

correlations among a set of tests. This is known as a correlation matrix.

Every factor analysis ends with a factor matrix —a table showing the

weight or loading of each of the factors in eachtest.

An understanding of the results of factor analysis calls for psycho-

logical insight rather than statistical training. The nature of a particular

factor can be seen from examining the tests having high loadings on that

factor and trying to discover what psychological processes they have in

common. The moretests there are with high loadings on a given factor,

the moreclearly can the nature of the factor be defined. Factor loadings

are expressed on the same scale as correlation coefficients: from — I-00

through zero to +1-00. In fact, factor loadings can be regarded as cor-

relations of each test with each factor (or with what is commonto a group

of tests). Very low loadings can be ignored since they represent only

chance fluctuations from zero, and areoflittle help in identifying factors.

293
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It is customary to represent factors geometrically as reference axes in
terms of which each test can be plotted. The position of the reference
axes is not fixed by the data. The original correlation matrix determines
only the position of the tests 1m relation to each other. Factor analysts can
therefore rotate the axestill they obtain the most satisfactory and easily
interpretable patterns. Such a procedure is analogous to measuring
longitude from New York instead of from Greenwich. Thurstone, the
American psychologist, recommendedtwocriteria for rotation: ‘positive
manifold’ and ‘simple structure’. ‘Positive manifold’ requires the rotation
of axes to such a position as to eliminate all significant negative loadings.
Most psychologists regard negative loadings as inapplicable to aptitude
tests, since they imply that the higher the individual rates in the particular
factor the poorer will be his performance onthattest, e.g. the better he
is at arithmetic, the worse he will be at French. Thecriterion of simple
structure means that each test shall have loadings on as few factors as
possible. The aim ofthese criteria is to obtain factors that can be readily
and unambiguously interpreted. In practice, however, results are rarely
clear-cut and much roomis left for subjective interpretation — or mis-
interpretation.

The first analysis in the field of musical ability was carried out by
Drake who, when in London, had been a student of Spearman. He used a
method of analysis developed by Spearman which tended to produce a
general factor and specific factors, i.e. specific to each test. Wing, being
a student of Burt’s, used a method of factorisation developed by Burt
which gives similar results to the centroid method used by Thurstone in
America. The main difference between the method used by Wing and by
McLeish, and those by American and Swedish psychologists who have
tried to factorise musical ability tests is that the latter rotated their factors.
The effect of this is to minimise the importance of general factors in
favour of group factors.
The relative advantages and disadvantages of maximising the import-

ance of a general factor over group or multiple factors have been dis-
cussed by Vernon (1950) particularly in relation to general intelligence.
He points out that a group factor is almost infinitely subdivisible depend-
ing only on the degree of detail to which the analysis is carried. An
important point is how broad a group factor should be before it can be
accepted as a useful element in our picture of mental structure. The
advantage of a broad general factor is that it is more stable as among
different groups and dependsless on thereliability of small groups of
tests. Vernon, however, concludes that provided the form of factor
analysis chosen accounts equally well for the original correlations by the
meansofthe same limited numberoffactors, any oneis equally legitimate.
The most extensive factorial study in the field of music so far reported

was carried out by Holmstrom (1963). The Varimax method of rotation
he adopted was intended to makethe rotation of factors more objective.
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Below are outlined the main factor loadings reported in the literature.

Readers interested in inspecting the detailed tables for themselves will

find most of them reproduced in Holmstrom’s book both in their original

form and after his re-analysis.

FIELDHOUSE 1937

Aim Toinvestigate causes of singing out of tune.

Tests Seashore’s; Mainwaring’s Pitch and Rhythm; vocal range; auditory

acuity; intelligence.

Subjects Fifty schoolchildren, aged nine to eleven, selected by their

teachers as unable to sing in tune; with scores of five or less on eartests

and whosang two songs of their own choosing off pitch.

Control group of 96 ‘normal’ boys.

Unrotated factors

Special Group General factor: Seashore Pitch -68; Intensity -68; Main-

waring ‘High-Low’ -653 Mainwaring Pitch -59.

Normal Group General factor: Seashore Pitch +735 Mainwaring Pitch -68;

Mainwaring ‘High-Low’ -60; Auditory Acuity —°39.

Rotated factors:

Special Group:

I High-Low -:84; Mainwaring Pitch -67; Seashore Pitch -64; Memory

-57; vocal range °40.

II Intensity -93; Seashore Rhythm -44.

III Mental Age -42; Auditory Acuity — -48; vocal range —-49.

Normal Group:

I Mainwaring Pitch -80; High-Low -70; Seashore Pitch -62; Memory

-60; vocal range 42; Seashore Rhythm :41; Intensity -4o0.

II Seashore Rhythm -40; Consonance -40; Memory °31.

III Mental Age -52; Seashore Pitch -47; Time -43.

IV Mainwaring Rhythm -50; Intensity -41; Seashore Rhythm -32.

DRAKE 1939

Tests used Drake Musical Memory and Retentivity ; Seashore Pitch, Time,

Rhythm, Intensity and Tonal Memory; K-D Tonal Movement.

Subjects 163 English boys, average age 135 unselected musically.

Factorial Technique. Spearman’s Tetrad difference.
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Unrotatedfactors

Common factor with over 30% of the variance, five group factors:
tonal memory and tonal movement; pitch andintensity; pitch and tonal
memory; musical memory and tonal memory; intensity and time.

Rotatedfactors

(Re-analysed by Karlin (1941) by centroid method and oblique rotation.)
X ‘Memory’. Rhythm -531; Drake Memory ‘510; Retentivity -427.
Y ‘Tonal sensitivity’. Pitch -572; Intensity -513.
Z ‘Retentivity’. K-D Tonal Movement -580; Seashore Memory :5423

Retentivity -384.

Rotatedfactors

(As re-analysed by Holmstrom (1963) by J-method and Varimax rotation.)
I Intensity -70; Pitch -64; Drake Memory -39.

II K-D Tonal Movement -67; Seashore Memory -66.
IIT Rhythm -64; Drake Memory :38; Seashore Memory -30.
IV Retentivity -59; Drake Memory -52.

KARLIN I9Q4I STUDY

Tests used Drake Memory, Intervals and Retentivity; a simplified version
of Seashore Pitch, Consonance, Rhythm, Time and Intensity; Emotional
Sensitivity (which of eight adjectives best describes the emotional situa-
tion in a composition played).
Sulyects 120 South African undergraduates.
Method Centroid.

Unrotatedfactors

Three factors (one general, two bipolar).
I Drake Memory -732; Retentivity -625; Intervals -564; Pitch -448;
Rhythm -443.

IT Retentivity contrasted with Drake Memory.
III Retentivity and Rhythm v Interval Discrimination, Pitch and Time.

Rotatedfactors

I ‘Memory for Form’: Drake Memory -561; Time -414.
II ‘Memory for Elements’: Retentivity -497; Rhythm -398; Emotional

Sensitivity -318.

III “Tonal Sensitivity’: Intervals -537; Time -437; Pitch -431.
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Re-analysis by Holmstrom (1963)

By J-method and Varimax rotation

(Holmstrom included nine intellectual and literary tests which Karlin

had correlated with the musical tests, but had not factorised because their

correlations with the music variables were very low. Holmstrom reported

eight factors. On the whole the musical variables had little in common

with the intellectual and literary tests.)

I Intellectual and literary (Emotional Sensitivity -30; Rhythm -15).

II Drake Memory :77; Retentivity -58; Time ‘55.

III Classification -§7; Intensity -48.

IV Retentivity -54; Intervals -20.

V Synonyms -46; Vocabulary -31; Rhythm -ro.

VI Intervals -58; Pitch -54; Time °47.

VII Rhythm -36; Consonance -32; Emotional Sensitivity -32; Drake

Memory -29. |

VIII Inferences -48; Rhythm :37; Analogies :24.

KARLIN 1942 ANALYSIS

Tests used 31 auditory, auditory—verbal and visual tests, including Sea-

shore 1939 battery and unfilled time (1919); intelligence.

Subjects 200 high-schoolchildren, aged 15 to 19.

Unrotated factors (Modified Centroid)

1 general factor (15%) Pitch (pure tones of short impulse) -78; Pitch

(vocal sounds) -77; Seashore Pitch -71; Memory :58; Smallest Loading,

Loudness (complex tones).

Rotated factors (Oblique Method)

A. ‘Pitch—Quality’ High loadings (-60 to -70), all pitch except pitch dis-

crimination of complex tones; Seashore Timbre -44; and Memory -42.

B. ‘Loudness’ All loudness and memory for male voices and some

loading on time.

‘Auditory Integral’ (i.e. loudness and time).

. ‘Auditory Resistance’ (both to distortion and to maskingeffects).

‘Speed of Closure’ (rapidity of perception).

‘Auditory Span Formation’. ‘Actual mechanism by which auditory

memory span is performed, having time, loudness and pitch elements’.

. Memory (Seashore Memory -36).

. ‘Incidental Closure’, i.e. ‘ability to survey extensive array of possible

stimuli and attend to a selected few, so as to be able to reproduce

crucial stimuli later’.

Uninterpretable.

m
o

m
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Re-analysis by Holmstrom

Seven Seashoretests only.

Two factors

I Memory -64; Pitch -55; Rhythm -47; Timbre -47.
II Loudness -60; Sense of Time (unfilled) -58; Sense of Time(filled) -47.

WING 1936

Tests used Chords, Rhythm, Phrasing (as in present battery); discords,
note present or not in chords, notation reading, intervals, which notes
move and melody dictation.
Subjects 33 boys, aged 11 to 13.
Method Centroid.

Unrotatedfactors

Five factors.

I General factor: Intervals -779; Melody Dictation -735; Chords -645;
Rhythm -639.

II ‘Power to analyse explicitly or implicitly the relations between
musical stimuli’: Chords -473; Melody Dictation -457; Notation
—-5423; Discords —-528.

III ‘Power to retain auditory image’: Notation Reading -414; Discords
‘394; Phrasing —-408; Chords —-372; Rhythm —-359.

IV ‘Impression’ or ‘feeling’ versus cognitive choice: Discords "2993
Melody Dictation -219; Note in Chord —:319; Intervals —-282.

V ‘Notational’: Dictation -166; Rhythm —-26s5.
In Holmstrom’s re-analysis no fewer than seven factors were considered
significant, but residual values were still too high to allow meaningful
interpretation of the factors.

WING IQ4I

Mainstudy

Tests used The seven Wingtests.

Subjects 43 boys aged 14 to 16.
Method Burt’s weighted summation (re-analysis by Hotelling’s method of
principal components gave similar results).
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Unrotatedfactors

(I general 40:8%. 2 bipolar 13°4% and 3:1%).
I Highest loading: Phrasing «765; Lowest, Rhythm ‘A421.

IT Analytic v Synthetic. Chords, Pitch, Memory v Rhythm, Phrasing
Intensity. Harmonyzero.

III Harmony v Melody and Rhythm.Positive loadings: Harmony and
Chords. Negative loadings: rest of battery.

Rotatedfactors

(Rotated to simple structure by Faulds)
I “Melodic memory’: Highest loading -624; Memory, Pitch ‘4235
Rhythm and Harmonyzero loadings.

II ‘Qualitative judgments’ (similar to Wing’s Factor II).
Ill ‘Harmony’ (similar to Wing’s Factor IID).
Dueto the relatively small number of subjects, no significant factors
were found on Holmstrom’s re-analysis.

Subsidiary study

Tests used The seven Wing tests and six others with which Wing was
experimenting.
Subjects Not specified.
Method Burt’s simple summation.

Unrotatedfactors

(One general, one bipolar)
I Intervals -842, Rhythm -842, Notation ‘841; only test less than -50
was intensity -223.

II Intensity -544; Discords -380 v Pitch —°436 and Notation —-427.

VERNON 1950; brief report only

Tests used 17 tests including Oregon, Seashore Pitch, Rhythm, Memory
and a Musical Knowledgetest.
Suljects 70 students.

Unrotatedfactors

General Factor: Total Oregon °84; Musical Knowledge -84; Seashore
Memory -65; Seashore Pitch ‘28; Seashore Rhythm -35.
Group factor: ‘The three Seashoretests had a considerable group factor
of their own.’
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WHITTINGTON 1957

Tests Wing Battery and Raven’s Matrices (intelligence).

Subjects 24 musical New Zealand adolescents. 24 unmusical New Zealand

adolescents.

Method Burt’s summation.

Group I (musical)

Unrotated factors

1 general factor (44%).

1 General factor: Rhythm -81; Harmony °77; Chords -68; Memory -67;

Intensity -63; Phrasing -60; Pitch -54; Intelligence 58.

Group II (unmusical)

Unrotated factors

1 general factor (28%).

I General factor: Pitch -71; Phrasing -65; Intelligence ‘62; Memory °543

Rhythm -52; Chords -445 Intensity :34; Harmony °29.

MCLEISH 1950

Aim Totest the validity of the Seashore tests against tests using musical

material.

Tests Wing’s battery; 1919 Seashore and the Oregon Discrimination.

Subjects 100 Psychology students.

Method Burt’s simple summation.

Unrotated factors

Seashore (separately)

I General factor. Highest loading: Memory -76; Pitch -59; Rhythm :27.

II Bipolar. Rhythm -52 and Memory -3I v ‘the tests requiring immediate

discrimination between sensory stimuli’.

Wing (separately)

I General (37%). Highest loading: Pitch -76, Memory +76; lowest

Phrasing °39.

II Bipolar (10%) ‘<interest—attention’ factor Memory (-43); Harmony

(-36) v Phrasing (—-49) and Rhythm (—-31).

III Bipolar (8%) ‘Analytic-synthetic’ Intensity (-48) v Rhythm (—-43).
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Seashore, Wing and Oregon

I General (38-8%) Highest: Oregon ‘Nature of change’ -86 3 Seashore
Memory -82; Wing Memory -78; Wing Pitch ‘78; Oregon ‘preferred?
‘773 Seashore Pitch -66; lowest Seashore Time ‘30.

II Bipolar (7%) Seashore ‘33 and Wing -30; Memory, Harmony :28 v
Seashore Pitch (—-49); Intensity (—-44); Wing Phrasing (—-39).

Holmstrom’s re-analysis of Seashore analysis

Rotatedfactors

I Consonance -69; Memory “SI.
II Rhythm -71; Memory °55.

IIT Intensity -61; Pitch -56; Time 44.

FAULDS 1959

Aim To examinethesenseofpitch in a variety ofsituations, some musical,
some not, in order to investigate the relations between theseareas.
Tests Seashore Pitch and Memory, Lundin Intervals, Wing Pitch,
Franklin TMT group; 6 other auditory tests, e.g. octaves and scales
played flat, sharp or correctly; Pitch and timbre discrimination with
delay of 5-7 sec. between the two tones; auditory digit span.
Subjects 67 freshmen from Westminster Choir College (USA) (musical
group) and 35 freshmen from Princeton (unselected musically).
Method Principal Axes; rotated by Extended Vectors.

Unrotatedfactors

General factor: Wing Pitch -860; Seashore Memory 842; Octaves :778;
auditory digit span -o1s.

Rotatedfactors

I ‘Music Factor’ TMT -560; Flat or sharp tunes ‘518.
II ‘Pitch’: Lundin Intervals -884; Wing Pitch -700; Seashore Pitch 655.

III ‘Memory’: Timbre (time delayed) -788; Seashore Memory -652;
Pitch (time delayed) -602.

FRANKLIN 1956

Study 1

Tests used Seashore Pitch and Memory; Wing Battery; Revesz—Franklin
Rhythm; Franklin Individual TMT; Intelligence.
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Subjects 79 women training-college students.

Method Centroid.

Unrotated factors

(One general, three bipolar).

General factor: Highest loading: Seashore Memory -75; Wing Pitch -71;

Wing Memory ‘68; Rev.-Fr. rhythm without music -69; with music -685

Intelligence ‘14.

Rotated factors

(Successive Approximation method)

I Wing Memory ‘59; Pitch -54; Seashore Memory -48; Pitch -35.

Il TMT -68; Seashore Memory ‘57; Wing Memory :44; Harmony -41;

Pitch -40; Rev.-Fr. rhythm with music -35.

III Rev.-Fr. rhythm without music -68; rhythm with music -65; Intelli-

gence °53.

IV Loadings on all Wing tests except Memory.

Re-analysis by Holmstrom

(Varimax rotation)

I TMT -75; Wing Harmony -68; Seashore Memory -65; Wing Pitch

-57; Wing Memory °52; Rev.-Fr. rhythm with music -43.

II Rev.—Fr. rhythm without music -70; with music -625 Intelligence -55.

III All Wing except Memory.

IV Seashore Pitch -64; Wing Memory ‘53; Pitch -48; Seashore Memory

“40.

Study 2

Tests Seashore Pitch and Memory; Wing Battery; Franklin TMT

Individual and Group; Franklin Drummed and Melodic Rhythm; two

tests of visual perception, one of intelligence and one of vocabulary (a

second, retest score on Seashore Pitch included as a separate variable).

Subjects 157 training-college students.

Method Centroid.

Unrotatedfactors

General factor: Highest loading: Seashore Memory -799; Wing Memory

-778; Seashore Pitch -743 and -728; Intensity -2515 Wing Rhythm -244;

Phrasing 176; Intelligence -404, -406; Visual Perception -141 and ‘113.
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Rotatedfactors

(by Simple Structure Method)

A. ‘Pitch’: Seashore Pitch -§8 and -§3; Wing Pitch -25.

B. Visual Perception -65 and -40; Franklin Melodic Rhythm -18; Wing

Rhythm -17.

Tonal Memory: Wing Memory -32; Seashore Memory -27.

. Intelligence and vocabulary.

Franklin Drummed Rhythm -50; Melodic Rhythm -33.

Wing Intensity -43.

. Wing Memory -:52; Seashore Memory -45; Chords -41; Wing Pitch

-30.

. Wing Phrasing -43; Wing Memory -21.

TTMT group -55; Intelligence -20.“
m
t
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Holmstrom’s re-analysis

a. with the retest Seashore Pitch, 16 significant factors.

b. without retest Seashore Pitch, 7 fully significant, one on verge of

significance.

Both re-analyses produced substantially the same results as Franklin’s
original, except that factors F and H seemed to be combined into one

factor which had a loading of -45 on phrasing and -41 on intensity, and the
two tonal memory tests did not become a separate factor corresponding

to Franklin’s ‘C’ factor. Instead Wing’s rhythmemerged as a largely

specific factor.

HOLMSTROM 1963

Aim To investigate musical ability factors in a prognostic situation.
Tests Simplified version of Wing’s tests 1-3; Holmstrom rhythm test;
musical knowledge; attitude to school music; attitude to a programme of
music; intelligence test; marks for reading, writing and arithmetic in
grades 2 and 4. Criterion variable of school music marks in grades from
2 to 7.

Subjects ‘E’ study 184 children in Enképing schools.

“U’ study 845 children in Uppsala schools (grades 6-7 analysis 325).
‘UB’study 120 children selected from U group as coming from musically
poor homes.

Method J-method with Varimax rotation.

Unrotatedfactors

not published
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E study

Analysis 1. Marks for music in grade 2 compared with the other grade 2

variables. Analysis 2 marks for music grade 4 compared with the same

variables. Analysis 3 marks for music in grade 4 compared with other

grade 4 variables. Three very similar factors found in all 3 analyses.

E 1-2

I Intelligence and scholastic achievement. Moderate loading (-37 and

-39) on musical knowledge and on rhythm (:26). |
II ‘Musicality’: Pitch -§9; Memory ‘61 and -58; Rhythm -§4 and -53;

Music Marks -46; Chords -32 or -:28; Intelligence -27.

III ‘Attitude to music’: Musical Marks -54; Attitude (school music) -53;

Attitude (programme) -51.

E 3

I Intelligence and school marks.

II ‘Music’: Memory -70; Pitch -57; Rhythm -55; Chords -48; Intelli-

gence only -o8.

III ‘Attitude’: Attitude (school music) -55; Attitude (programme) -39;

Knowledge -30; Music Marks -24; Rhythm -20.

U study

In four separate analyses, grade 2 variables compared with music marks

in grades 2, 4, 6 and 7. In three more analyses, grade 4 variables were

compared with music marks in grades 4, 6 and 7.

U 1-4

Five factors

I Intelligence, school subjects : musical knowledge(-39 to -43); Rhythm

(-12 to :16); Pitch (-12 to -15).

II ‘Gamma’ Music: High loadings on Rhythm and Memory; on Pitch
(except U 4 -23); Intelligence (-485; -39 U 4).

III ‘Alpha’ Music: High loadings on Chords and Pitch; moderate on

Memory; low on Rhythm. Loading on music marks increases from

‘14 (U I) to -27 (U 3).
IV Attitude to music. High loadings on both attitude tests; increased

loading on music marks (-30) in U 4.

V Marks for Music. High loadings on marks for music, with sizeable

loadings (-43 to -53 U 1 to U 33 -32 U 4) on Memory.
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U 5-7

Eight or ten factors not all interpreted by Holmstrom

I Intelligence and school subjects: musical knowledge (-23); Rhythm

(-19 and :21); Pitch (-18 and -19).

II ‘Beta’ Music. High loadings on Memory and Pitch; moderate on

Rhythm and Chords. High loadings on Music marks.

III ‘Alpha’ Music. High loadings on Chords (-61 to -68); light loadings

on Pitch and Rhythm and Music marks. Zero or -1 on Memory.

IV High loadings only on programme; small loadings on Music marks

and Rhythm.

V Marks for Music. Largely specific factor.

UB study

In three separate studies, grade 2 variables compared with music marks

in grades 2, 4 and 6. In two analyses, grade 4 variables compared with

music marks in grades 4 and 6.

UB 1-3

Three factors

I Intelligence — scholastic. No loading on musical knowledge. Negative

loadings( — -33 to —-37) on attitude to schoo Imusic.

II Attitude to music (both tests), marks for Music and Memory (light

loadings on the other musictests).

III ‘Gamma’ Music. High loadings on all music tests, except Chords;

high loadings on Musical Knowledge and Intelligence.

UB 4-5
Five factors

I Intelligence — scholastic.

II ‘Beta’ Music. High loadings on Memory, Pitch and Chords; moder-

ate on Rhythm. Music marks -46.

III Attitude (both) and marks for Music and Memory :33.

IV Rhythm -50; Intelligence -43; Arithmetic -31. (U 5, U 4 similar.)

V KnowledgeofMusic -64; Memory -34; Rhythm -26.(U 5, U 4 similar).

SHUTER 1964

Aim To compare theresults obtained on the Wing battery with five differ-

ent groups. Groups I and 2 were similar in age and general educational

background, but differed in expertness in handling music. Group 3 were

similar to group I in being highly musical, but differed in age. Groups 4



306 Appendix IT

and 5 were comparable in all respects, including level of musical ability,
but differed in that group 4 were all men and group § entirely women.

Tests The Wing battery.

Subjects

Group I. 41 students of the Eastman School of Music, Rochester, USA.
Group 2. 100 training college students, 48 men and 52 women, whose

scores were close to the adult average on Wing’s norms.

Group 3. 100 members of the National Youth Orchestra (aged 12 to 18).

Group 4. I00 mentraining-college students with Wing scores ranging

from 78 to II0, i.e. of above average ability.

Group §. 100 womentraining-college students of similar musical level

to group 4.

Method Principal Components.

GROUP I

Unrotated factors

(General Factor 34°59%;34 bipolar factors, 15-55%, 14°55 %» 11°67%,

9°58%)
I Chords :753; Memory -569; Pitch -470; Intensity -466; Rhythm

‘449; Phrasing -388; Harmony -296.

II Phrasing -690; Intensity -635 v Memory —:533.

III Harmony -803; Rhythm -520 v Memory —-434.

IV Pitch -793; Harmony -:260 v Rhythm—-418.

-V Rhythm -480; Phrasing -358 v Chords —-407.

Rotatedfactors

(The three most significant factors rotated)

I Memory -:878; Chords -693; Pitch -478; Rhythm -246; Harmony,

Intensity and Phrasing zero.

II Phrasing -790; Intensity -787; Chords -319.

III Harmony -838; Rhythm -672; Chords -139.

GROUP 2

Unrotated factors

(1 broad factor 25:56%, 4 bipolars 17-58%, 13°75%, 12°26% and

11'28%)

I Memory ‘598; Pitch -§11; Harmony -500; Phrasing -364; Chords

-320; Rhythm and Phrasing zero.

II Intensity -7or; Phrasing -485; Rhythm -354; Harmony -258 v Pitch

—:609; Memory —-262.
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III Chords -692; Harmony :174 v Rhythm —-688; Pitch —-231.

IV Chords -552; Rhythm -419 v Memory —:530; Intensity —-415.

V Harmony -641; Rhythm -322 v Phrasing —-549.

GROUP 3

Unrotatedfactors

(x broad factor 32:28%, 4 bipolars 16-16%, 13:26%, 13:04%,

11-27%)
I Memory :778; Chords -728; Harmony -637; Rhythm -564; Pitch

‘543; Intensity -324; Phrasing —-o13.
(As the children were probably tired after a long day’s rehearsing,
whentested by Wing, it seemed likely that fatigue had affected their

performance of the last test. Shuter therefore believed that factor I

should be considered a general factor, the zero loading for phrasing
being due to thetest situation.)

II Phrasing -879; Rhythm -422 v Intensity —-394.

III Intensity -571; Pitch -§44 v Chords —-454.
IV Intensity -609; Harmony :363 v Pitch —-495.
V Rhythm -619 v Harmony —-503.

GROUP 4

Unrotatedfactors

(x broad factor 35-49%, 4 bipolars 15-47%, 13°35%» 12°43%s
8:99%)

I Highest loading: Harmony -749; Pitch -684; Chords -521; Phrasing
‘496; Memory -490; Rhythm -314; Intensity —-o17.

II Rhythm -653; Intensity -512; Phrasing -469 v Memory —-444.
III Intensity -798 v Rhythm —-4o1.
IV Chords -709 v Memory —-608.

V Phrasing -585 v Rhythm — -493.

GROUP 5
Unrotatedfactors

(1 broad factor 35-28%, 5 bipolars 31-81%, 12°65%, 11-87%,

10-05%» 8°56%)
I Highest loading: Pitch -653; all other loadings -5 except Phrasing

-343 and Rhythm -o2r.

II Rhythm -767; Harmony -403; Chords -280 v Phrasing —-394.
III Rhythm +545; Memory -498 v Harmony —-428 and Chords —-405.
IV Phrasing -737 v Memory —-439 and Pitch —-359.
V Intensity -661 v Harmony —-446 and Phrasing —-313.
VI Pitch -589 v Memory —-480.
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Correlations between Intelligence Tests

and Musical Ability Tests

(In almost every case the intelligence test has been a grouptest)

Abbreviations: P Pitch; I Intensity; T Time; C Consonance; M Memory; R Rhythm;

Ca Cadence; Ph Phrasing; Ch Chords; H Harmony; PR Pitch Recognition; MR

Melody Recognition.

SEASHORE MEASURES

Investigator Subjects P I T C M R

Weaver (1924) 94 college students 35 "24 ‘12 06 °26 —

Fracker & 230 college students -32 Or ‘13 09 ‘10 ‘I2

Howard (1928)
Highsmith 59 female music school 58 +35 +°*39 —'I4 +30 —

(1929) students
Salisbury & 131 training college students 31 "15 *30 (00 +24 ‘02

Smith (1929) 144 training college students +39 — “49 38° +330C:t«i«*2G

Farnsworth 150 University students ‘14 “II 10 —-°38 <II 17

(1931)
Drake (1940) 163 boys; age = 13 I2 ‘14 +08 703 07) 05

Franklin (1956) (a) 79 training college 13 “00

students
(b) 157 training college "15 "14

students

Hollingworth 49 children with IQs above Median

(1926) 135 PR
46:°7 50°00 58-0 §2°3

Manor (1950) 4th grade children ‘21 27 «rr?

Christy (1956) 103 college students ‘18 ‘18 +33?

1 1939 Revision, Form A. 2 1939 Revision, Form B.
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KWALWASSER-DYKEMA TESTS

Investigator Subjects Full battery

Newkirk? 1,000 "34
Robertson? Over 5,000 children aged 8 to 20 33
Lambert? 1,024 children aged 11 33
Lehman (1950) 450 musicians & college students ‘18
Chase? 82 feeble-minded children (IQ range Average PR = 35:0 (tests 1-8)

45-77)
Drake (1940) As above -06 (Melodic Taste)

‘13 (Tonal Movement)

KWALWASSER MUSIC TEST

Radley? 550 children “51
Bentley, R. (a) 87 instrument-playing music "34

(1955) students
(6) 95 non-instrument-playing music *46

students

3 Cited by Kwalwasser, 1955.

LOWERY TESTS

Investigator Subjects M Ca Ph

Lowery (1929) Groupof schoolgirls aged 12-14 “44 "44 “00
Drake (1940) As above "06

 

MAINWARING TESTS

  

Investigator Subjects P R M

Mainwaring 83 Elementary schoolchildren 53 46 "04
(1931) 34 grammar school boys 39 “32 —

 

DRAKE TESTS

 

Investigator Subjects M R

 

Drake (1957) 158 college students 28
Drake 163 music students (aged 7-16) 27
Drake 20 high school children 05 ‘IO
Drake 61 psych. students “00
Drake 130 students —-03
Drake 130 students 05
Karlin (1941) 120 students -06
Christy (1956) 103 students ‘21
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OREGON MUSIC DISCRIMINATION TEST

  

Investigator Subjects

Hevner (1931) 74 college students —°*I5 (2 version form)

74 college students —°1I7 (4 version form)

 

WING TESTS OF MUSICAL INTELLIGENCE

  

Investigator Subjects Full Ch P M R H I Ph
Battery

Wing (1948) 23 girls 30
42 boys *32

24 adults “40
24 adults "34
454 college students -20

Edmunds Sec. Mod. school-
(1960) children:

60 A & D stream —'07 °33  °39 *28 (tests I-3)

58 F stream & —"02 +36 °47 39 (tests I-3)

ESN
Coulthard $32 grammar school "O4

(1952) boys
Shuter 200 Royal Marine *180 (tests I~3) "154 (tests 4-7)

(1964) School of Music
boys

Whittington 24 musical °36 «6°18: +42 *40 *47)*5§2*20

(1957) adolescents |
24 unmusical e21 *63 "32°20: *17 ‘CO *40

adolescents
Bentley, R. As above (a) 39 21 39°37) *22—*18 ‘Ol ‘02

(b) *39 *22 "390 26 03°25 ‘17 ‘II

Franklin As above (a) 709 —*IO —'02 “OO —'I9 "20 O04

(b) 09 «#=°I2 «*20 «°23 «‘*21 —°03 -08

Parker 1,174 high school
(1961) children

Boys °134 (tests 4-7)

Girls "054
Both sexes "075

 

WING-HOLMSTROM TESTS

  

Investigator Subjects Ch P M R

Holmstrom (1963) 189 children in Grade 2 "25 28 23 33
765 children in Grade 2 "16 “32 "29 *33

651 children in Grade 4 “09 17 "22 "27

120 children from
unmusical homes
Grade 2 "00 “17 "20
Grade 4 "I4 32 16

34
‘47
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a
LUNDIN TESTS

ooo

ee

Investigator Subjects Non-language Language

Lundin (1949) II3 music students “15 "25 13
155 unselected students "24 ‘22 19

a

WHISTLER-THORPE TESTS
eee

Investigator Subjects R PR MR P Reee
Bentley As above (a) "25 ‘22 32 °35 26

(d) ‘00 "24 "22 "32 OI

Sneenmemee

GASTON TEST
eee
Investigator Subjects Tests Tests Tests ‘Tests

19-23 24-28 29-33 34-490eee
Bentley As above (a) I5 *32 "29 "29

(6) II 18 “16 "25

me

FRANKLIN TMT TESTS
eee

Investigator Subjects Group Individual
.

Franklin As above (a) — —-II
(6) 18 18

eee
BENTLEY MEASURES OF MUSICAL ABILITYeee

Investigator Subjects P M Ch R
.Bentley, A. 166 children aged ro to 12 *30 "25 24 "34

(1966) 149 children with IQs of 100 | assoc.
or above; age = II:1 signif. at nosignificant

1% level association
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Correlations between Tests of Musical

and other Abilities

  

r or range

Investigator Subjects Music Tests Other Tests of

correlation

Miscellaneous

Franklin 157 TC Seashore P & M Vocabulary —-oI to ‘28

(1956) students Wing I-73

Franklin TMT Visual — ‘IIto ‘23

& Rhythm Perception

Coulthard 32 high Wing I-7 Oral French

=

°53

(1952) school Wing I-3 Oral French -42

boys

Edmunds (a) 60 Sec. Wing 1-3 Reading "33

(1960) Mod.

A&D

stream

(b) 58 Sec. ‘24

Mod. F

stream

& ESN

Drake 24 to 186 Drake Memory Various —‘I3 to 24

(1940) women college

college subjects

students

Holmstrom (a) About Wing- Reading 06 to -37

(1963) 1,000 Holmstrom marks

children

aged

8 to 10

(6) 120 from Wing- Reading —-02 to :28

un- Holmstrom marks

musical

homes

312



(a) Wing-
Holmstrom

(5) Wing-
Holmstrom

Shuter 200 RMSM_ Wing 1-3
(1964) junior Wing 4-7

musicians

Other arts

Carroll 133 college Oregon
(1932) students

Rigg 71 male Oregon
(1937) students

Morrow 112 male K-D
(1938) psychology

students
Williams, Over 200 Appreciation

Winter & children
Wood aged II

(1938) to 17
Karlin 120 college Drake Memory,

(1941) students etc. (see

page 297)
Drake I9 music Drake

(1957) students Rhythm
166 Belgian

boys

Mathematic/Scientific
Morrow 80 college

|

Seashore
(1941) students

Edmunds As (a) above Wing 1-3
(1960) As (b) above

Holmstrom As (a) above Wing-
(1963) Holmstrom

As (6) above
Shuter 200 RMSM_ Wing 1-3

(1964) junior Wing 4-7
musicians

Appendix IV

1 With intelligence held constant.
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Writing 09 to -36
marks

Writing —*02 to :27
marks

Spelling "I2
Spelling 12
Spatial ‘21
Spatial —'03

Prose 12
Appreciation -13!
Art 16
Judgment “15

Poetry "34
-241

Art ‘IO average

Literary 26
‘Igt

Poetry 12
Appreciation

Art ‘00

. I4

Arithmetic —-09 to -19
Thurstone —-08 to -41
number

series

Arithmetic “II
29

Arithmetic —-or to -29
marks

—-09 to :26
Mathematics  -o7

05
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on musical ability, 141 f, 174,

274
on singingability, 143-4

Idiot savant, 98-102, 202, 228
Imagery, auditory, 156, 158-9,

203-5, 208, 221, 298
kinaesthetic, 156, 159

Imitation, 66
Indiana—Oregon Music Test, 34,

170, 285
Infant prodigies, 9, 12, 94-7, 202
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Inspiration, 217, 224
Integrative theory, 180, 188-9
Intelligence, musical ability and,

see under Musical ability
Intensity, 61, 181, 189
and expressiveness in music,

QI
tests of, see under Seashore, and
Wing

Interest in music, 12, 24, 35, I7I,

220, 239, 243
attention to music and, 196-7
increased by training, 160
musical ability and, 192-4
sex differences in, 92
tests of, 36, 46-8

Intervals,
discrimination of, 202

practice in, 154-6
programmedtraining in, 260—

261, 266

tests of, 27, 32
singing of, 67, 69

Introversion—extroversion,
221

89-90,

Jazz, 87, 193
Jews, musical ability and attain-

ments of, 139-40
Jung, Carl, 90

Knuth Achievement Test in
Music, 249

Kotick-TorgersonDiagnostic Tests
of Achievement in Music, 45

Kuder Preference Record, 47
Kwalwasser Music Information

and Appreciation Test, 92
Kwalwasser Music Talent Tests,

31, 35, 283, 309
Kwalwasser-Dykema Music Tests,

29-31, 52
correlation with intelligence, 309

with otherabilities, 313
effects of training on, 148, 168
genetic studies of, 121, 126
sex differences in, 88-9

Kwalwasser—Ruch Test of Musical
Accomplishment, 45, 92
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Kyme Test of Esthetic Judgment,

41, 206

Listening to music, 193, 195-7;

222-5
Liszt, Franz, 221

Localisation of brain function,

211
Lowery Musictests, 26, 309

Lundin Music tests, 39, 289-90,

301, 311
melodic transposition test, 79-80

Lutyens, Elizabeth, 93

Maazel, Lorin, 97
Madison Music tests, 27, 279-80

Mainwaring Music tests, 26-7,

79-81, I8I-2, 279, 295, 309

Mathematical/Scientific Ability,

relationship to musical ability,

see under Musical ability

Maturation, rate of, 176

Median, 21

Melodic skills, see also Singing,

conservation of melody, 78-80

developmentof, 67-71, 74

pitch discrimination and, 198-

200
recognition of melodic contours,

68, 103

vs. rhythmic skills, 74, 103,

181-2, 237-9

sense of tonality and, 71, 201

Memory for music, 12, 180, 188-9,

202 f, see also under various

tests of musical memory,

developmentof, 81-2, 86

effects of training on, 169

genetic studies of, 123-4, 126,

133
in infant prodigies and idiot

savants, Chap. IX

perception and, 205, 238-9

rote, in learning the violin, 104-5

tests of, 26f

Memory for numbers, 100

and musicalability, 134, 204

test of, 134, 204

Memory span, 202-3

Index

Memory trace, 204-5, 208, 210,

217-18
Mendel, Gregor, 129, 131

Mendelssohn, Felix, 95, 115
Menuhin, Yehudi, 94, 95, I16,

245
Mescalin, 225
Meyerbeer, Giacomo, II5

Mongols, 101-2
‘Monotones’, see Tone deafness

Moore, Gerald, 93

Mosher Testof Individual Singing,

45
Moussorgsky, Modeste, 97

Mozart, Wolfgang, 9, 95;
173-4, 219, 221, 225, 229

Musgrave, Thea, 93

Music education,

aim of, 252
of the average child, 247-50

of the blind, 250-1

of gifted children, 244-6

new teaching techniquesin, 246

research in, 247, 270-I

use of tests in, Chap. IV, 243

Music in education,

cultural value of, 244

intellectual discipline of, 244

socialising influence of, 244-5

Musicfestivals, 19

Music lessons,

age to begin, 104-5

choice of instrument, 249

effect on musical ability test

performance, Chap. XVII,

249-50
parental attitudes to, 144-5

selection for, 49 f, 243

wastage from, 34-5, 169, 248-9

‘Music and Movement’, 106

Music therapy, 12, 251-2

Musical ability,

age of emergenceof, 94

educational attainment and, 230-

231
factorial studies of, 179 f, Ap-

pendix IT
intelligence and, 98f, 147-8,

181, 227 f, 236, 274, 308 f

II5>
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mathematical/scientific ability
and, 12, 234-6, 263, 313

nature of, 12-13, 179 f, 237 f
and other arts, 232, 313
and other abilities, 232, 312
theories of, 12-13, 179 f, 237f

general music factor, 180,

183-5, 237f
group factors, 180, 185-8, 237f
integrative, 180, 188-9
specific capacities, 180-2

use of term, 15
‘musical ear’, see Musical ability
Musical quotient (MQ), 21, 122
Musical talent, see Musical ability
Musicality, see Aesthetic apprecia-

tion of music, and Musical
ability

Musicogenic epilepsy, 212-13
Muscular coordination, see

Psycho-motorskills

Negroes, musical ability in, 137-8,
140

Neuron, 207
Nyiregyhazy, Erwin, 96-7

Oregon Music Discrimination Test,
14, 33, 169, 223, 284

correlation with art and literary
ability, 313

correlation with intelligence, 310
factorial studies of, 299-301

Orientals, musical ability in, 138-9
Originality, 216, 218-20

Parents, influence of, on child’s
musical development, 76, 104,
113, Chap. XV, 174, 274

Peabody Conservatory of Music, 27
Pedigree studies, 13, 115-16, 13I-

133, 173, 232
Percentile rank (PR), 21
Perception, auditory, 200-2

expectation in, 201
and judgment, 207
and memory for music, 200-2
visual, 59-60, 199, 232

Piaget, Jean, 57-9, 77-9
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Picture rankingtest, 85
Pillsbury Foundation School, 56-8,

64-7, 75-6
Pitch, absolute, see Absolute pitch

discrimination (see also various
tests)

developmentof, 61, 80-1
effects of practice on, 151 f
factorial studies of, 179 f,
Appendix IT

judicious — musical’ Vv.
‘mechanical—acoustic’, 185-
186

and melody, 198-200
in music making, 198
physiological mechanismsfor,

199-200
tests of, 13, 25f

Playing by ear, 87, Chap. IX, 237-8
test of, 26

Popper, David, 12, 96
Popular music, 86-8, 253
‘Pre-instruments’, 231, 249
Programmed learning, 10, 158,

163-4, 243, 248, 254 f
aural training by, 260—4,
branching programmes, 255,

258-9, 263
linear, 255
of performanceskills, 264-6
of rudiments, 256-60

Psychological experiments, 12, 15
Psycho-motor skills in music, 15,

I90-I, 207-8, 239, 243, 264-6
tests of, 42, 46, 222

Railton, Ruth, 245
Raven’s Matrices test, 84, 300
Recoding, as aid to memory, 203
Regional pitch, 25-6
Reinforcement in learning, 254
Remedial training,

with pitch deficient subjects,
152 f, 247-8

Research, by teachers, 271
Retentivity test, 32, 185, 296-7
Revesz tests, 25-6
Revesz—Franklin tests of rhythm,

26, I90-I, 301-3
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Rhythm meter, 46, 83, 137, 164

Rhythmic skills, 180-4, 189-91,

237-8

automated training in, 264-5

conservation of metre, of rhyth-

mic pattern, 77-8

development of, 74-6, 77-83

effects of training on, 164-5

vs. melodic, see under Melodic

skills
in mongols, 101-2

relationship to musical ability,

189-91

to other abilities, 232

tests of, 25 f

Rimsky-Korsakov, Nicholas, 97

Royal Marines School of Music,

study of junior musicians, 35-6,

149, I70-I, 227-8

Rubinstein, Artur, 116

Rudiments of music, programmed

instruction in, 256-60

School music, 106-8, 244 f

grading in, 245

School for Young Musicians, the

Central Tutorial, 245

Schubert, Franz, 115

Schumann, Robert, 221

Seashore Measures of Musical

Talents, 13-14, 26-30, 49-50,

IOI, 280-1, 308, 312

effect of home environment on,

I4I, 146-7

effect of music lessons on, 166-8

factorial studies of, 33, 181 f;,

295 f
genetic studies of, 118-21, 123-4

in racial studies, 137-40

sex differences, 88, 91

Seashore-Hevner Test of Attitude

Toward Music, 47

Selective listening, 196

Sensory deprivation, 59

Sensory discrimination, 12-14, 186,

198-201

Sex differences,

factorial study of, 90

in genetic studies, 135-6

Index

in interest in music, 87-8, 91-2

and school music, 107-8

in singing ability, 92

in tone deafness, 92, 136

Singing
at sight, 45, 202, 261-2, 267

back tunes, 26, 82-3, 202 f

effect of group practice on, 160-I

effect of home environment on,

143-4
effect of practice on, 156-61

out of tune, 188, 238, 246-8

value of, 104-7

in young children, 67-71, 143-4

Smyth, Dame Ethel, 93

Socio-economicstatus, effect of,

on judgment of chords, 83-4

on musical ability, 147 f

on preference for classical music,

87, 150

on songs known by children,

149-50
Song, 64-6
Span of perception, I2

Spencer Conflict Scale, 144

Spohr, Louis, 115

Statistical significance, 24

Stroboconn (Stroboscope),

268

Strong Vocational Inventory Blank,

47
‘Subject’, in psychological experi-

ments, 15

Suzuki method (violin teaching),

104, 243

156,

Tachistoscope, 267-8

Tape recorder, use in teaching

music, 260-5, 266-7

Tchaikovsky, Peter, 221

Teacher, future role of, 271-2

Teaching machine, see program-

med learning

Tempo, appreciation of, 184, see

also Gordon Musical Aptitude

Profile

Temporal integration, 228

Temporal lobe, 199-200, 204-5;

210, 213
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Tests, psychological, IO, 12-14, 19f
of aptitude, 24
of attainment, 24
developmentof, 20
group, 20, 27
individual, 20, 26
item analysis, 20
norms, 21
reliability, 22-3, 180
Scoring methods, 19-21
validity, 22-4, 180

Tests of attainmentin music, 43 f,
5I

Tests of musical ability, 25 f, see
also undertest titles

choice of, 49-51
current status of, 273
description of, Appendix I
early unstandardised, 13-14, 25-
27

historical developmentof, I2-I4
interpretation of results, 51-2,

273
predictive value of, 10, 51-2,

172, 243
Thackray Tests of Rhythmic Apti-

tude, 42, 290-1
Tillis, Malcolm, 97
Timbre, in auditory image, 204

related to absolute pitch, 163
related to pitch, 71, 157
test of, see Seashore
and youngchildren,58, 64,103

Time(see also Rhythm),
Keeping in, 74-6, 83

test of, see under Drake
related to pitch, 180-1

Tonal memory, see Memory for
music

Tonal Sequencetest, 26
Tonality, ear for, 84, 143-4, 201

developmentof, 65, 71

347
test of, 40

Tone deafness, 9-10, 133-4, 136,
188, 214, 237

distorted tunetest, 133-4, 136
remedial teaching, 154-5, 157-8
research project on, 247-8
study of, 295

see also Singing, out of tune
Tonoscope, 13
Toscanini, Arturo, 135
Twin studies, 63, 69, 76, I12,

123-8

Verbal abilities, 214-15, 231
Vocal range, 295

Wagner, Richard, 219, 221
Watkins~Farnum Performance

Scale, 45-6, 51, 106
Whistler-Thorpe Musical Apti-

tude Test, 35, 37, 286-7, 311
Wing Standardised Tests of Musi-

cal Intelligence, r4, 34-8, 42,
46, 49, 158, 222, 249, 273,
285-6

with blind children, 251
correlation with intelligence,

227 f, 310
other abilities, 229, 312-13

effects of home environment on,
I4I, 145, 148-9

effect of training on, 162, 170~2
factorial studies of, 183 f, 206-7,

298-303, 305-7
genetic studiesof, I2I-8, 135-6
improvementwith age, 81-4, 86,

103
and interest in music, 192-3
Sex differences, 88-91, 135-6

Wing-Holmstrom Music tests, 51-
§25 193; 303-5, 310,


