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Foreword

There is a long tradition of musical psychologists, or at least of psy-
chologists who have devoted much of their research efforts to exploring
the problems raised by music and its 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 Stumpf and 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 enjoyment to a great number of people. 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 amount to find out about
the way in which we come to perceive these arbitrary combinations of
sound waves as a kind of language su1 generis, composed of melodies,
harmonies and rhythms, and how these elicit the whole gamut of human
emotions. Why, again, does music vary so widely in its effects from one
person to another, from the ‘droner’ who is incapable of singing in tune
to the infant prodigy like Mozart ?

It is this aspect which constitutes Mrs Shuter’s theme, and she 1s, 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 of research 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 other abilities. As she herself points out,
this is ‘a progress report’ on what has been learnt so far, not a series of
final conclusions, though she is 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 more sensitive 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, among the 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 of music. We already have tests which, though they show 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 display little musical inclination in childhood cannot develop good
appreciation or become useful performers during adolescence and
adulthood.

Much of the research that Mrs Shuter describes is inevitably technical ;
but she has gone a long way to make the concepts and findings 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 man of today is far richer in music than the prince of two
centuries ago. Through radio and television he can command the ser-
vices of not just one orchestra, but of many. Though he may not be able
to commission an ode in celebration of his birthday, he can, for the
price of a record, have the finest artists performing in his own home any
music that happens to suit his mood at the moment. Yet relatively few
people take full advantage of this wealth. Many who do try to listen
attentively are often only too well aware how much they are missing of
the real meaning of the music. Almost everyone understands his 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 whether this is due to a lack of interest or of oppor-
tunity to learn. Or is 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 we are all musical? How can we educate our
children to enjoy and truly appreciate a wide variety of music?

It is with questions such as these that this book 1s 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
11




12 Introduction

some aspects of musical ability have produced interesting and impor-
tant results. The present book 1s 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 measurement of perceptual span and the rate of
learning. The need for rigorous control of experimental conditions
soon became apparent; for it was found that even such factors as the
wording of instructions could significantly influence the results obtained.
The acoustical 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 Mus:c.

Stumpf was himself a cellist and as early as 1883 had already devoted
considerable thought to possible tests of musical aptitude. He had
become interested in individual differences in ability after observing the
varying responses obtained with musical and unmusical persons during
his study of tones. 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 - for five
years — an infant prodigy and experimented with tests which closely
resembled those given traditionally by music teachers. He left 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 wide to be easily classified. Among
the many investigations he carried out was a study of the popular notion
that there is a connection between mathematical ability and a talent
for music.

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

musical ability Wer ist mustkalisch ? appeared in 1895. The author was
Theodor Billroth, a Vienna physiologist and music lover. The charac-
teristics of the musical person which he listed are of a relatively objec-
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tive nature. He recognised the importance of a spontaneous interest in
music and memory for 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 problems of the 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 difi-
erent groups of people and the results of different 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 general intellectual 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 methods of 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 whose talents
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 1n actual prognostic situations. Criticisms were directed at
Seashore on several accounts: James Mursell of Columbia University
‘Teachers’ College doubted whether measurements of isolated, 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 evidence of the 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 sound itself.
Paradoxically, this author of the most objective, laboratory-bound tests
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 he is said to have played the organ
when he was young. But the sincerity of his interest in music cannot be
doubted. Many who have criticised his approach to testing musical
ability have themselves adopted his aims.

The criticisms of Seashore suggested that tests based on musical
material might prove more satisfactory provided that they could be
properly standardised. During the 1930s three successful batteries
were 1n fact developed. Kate Hevner, the only woman author of a 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 had practical 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 of these 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 forms of statistical

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 development of 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’ i1s 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 determine the 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 throughout this book,
as being in Farnsworth’s words ‘the broadest and safest’, since it
suggests power to perceive and act without any a prior: 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 and such test’ 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, but also the integrating and interpreting
power of the human mind.

But the possession of a fine ear, important prerequisite though it is,
does not make a musician. To perform or sing the motor mechanism of
the mind and body must be brought into 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 of account the heart of the
matter. For music 1s an art, music is beautiful. Its power to move, to

excite and to charm has always been recognised. As Curt Sachs tells
us 1n 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 1t can be called, to respond
emotionally to music and what we mean by musical ability 1s epito-
mised in two characters described by Stendhal in his Life of Rossina.
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 of stone with their hammers, he could
tell instantly the exact notes which the two sets of hammer blows were
emitting. He could also copy down any tune 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 extreme contrast is in reality quite unusual. More commonly,
emotional and intellectual elements combine in the highest type of
aesthetic experience. But this 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 much of the factual and statistical data as possible
have been removed to 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.



PART 1

The Assessment of Musical Ability
and Attammment




(GGeneral Problems of 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 about 1t?’ After a pause in which the candidate could not
claborate on his answer, the Professor sounded a discord. “That’s a
major — no, minor seventh . .. “Iry 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 no time to 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
some of 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

19




20 The Assessment of Musical Ability and Attaimment

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 one factor in a series of presented phrases is 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 he first tried to formulate a cadence test on
‘giving 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
more reliable. This is partly due to the nature of group tests themselves,
in so far as they usually have a number of multiple choice answers 1nto
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 the results of a group test, it is advisable
to supplement it 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 harmony test 1n
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.
He then has to try them out on a variety of children, or adults, or both,
to see which are the most satisfactory.

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 of test.

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 1s 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, 1.e. the normal mark
that would be obtained by a truly average child of a specified age. The
groups whose scores 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 the test 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 norms can be presented either 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 209, of the group on which the test was standard-
ised exceed his score, he is said to have a percentile rank (PR) of 8o.
PR 50 1s the median or middle point of a range of scores. In other tests,
the scores are divided i1nto grades, e.g. the top 109, 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 advance of 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
MQ of 120; if his Musical Age was only 8, his MQ would be 8o.

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. '

Some tests 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 norms are 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 individual tests.
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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 shown statistically 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 would be 1-00. A perfect correlation rarely occurs
in practice.

A coefficient of -80 or ‘9o is a very high correlation, such as 1s 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 two sets of scores
no greater than would happen (on the average) by mere chance would
be represented by -00. If the two sets of figures are exactly the opposite
to one another the 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 of abilities.
However, as a rough guide to the interpretation of reliability coefhi-
cients Leonhard and House (see Whybrew, 1962) have summarised
opinions concerning usual degrees of 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.
.s0~+69 Low; inadequate for individual measurement but of some
value in group measurement.
Below 50 Very low; inadequate for use.

The reliability of a test depends on a number of 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 important factor is the suitability of the test for the people on
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which it is being used. If there are, for example, too many difficult
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 fest refest method. Alternatively, two
equivalent forms of the test might be given to the same group. A prac-
tical modification of this method is to compare odd and even items of one
testing. This is known as the split-half method. A correction formula
1s applied to the result to compensate for the reduction by half of the
number of 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 1s said to be valid in so far as it measures what it purports to
measure. Thus a test that claims to measure musical aptitude is valid
only so far as it measures that and not intelligence, for example, or some
other trait. One means of validating a test is by item analysis, as men-
tioned above. This ensures that the test is internally consistent and that
each item is measuring what all the other items are measuring. Other
methods 1nvolve comparing test scores with some outside criterion of
musical ability. This may be teachers’ ratings, examination marks for
INUSIC Or Success in music as a profession.

It 1s 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 members of 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 numbers available 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
1s 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 means of validating 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 crucial and 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 and the less able members of a highly talented
group can be considered to have superior validity.

The results of comparing groups should be tested to see whether the
difference obtained is actually ‘statistically significant’. Significance 1n
connection with differences of scores does not mean ‘worth noting’.
It means that 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 chance 1s
I In 100.

The statistical procedure of factor analysis 1s 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 of pitch discrimination tests, but only
weak loadings on rhythmic tests, 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 of previous
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 motor skills 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 made to find means of assessing

interest in music, though these are perhaps not tests in the usual sense
of the word.
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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 avaﬂable, 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; A2 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 1n his experiments with children aged 7-12.

In his book published in German in 1946, Revesz recommended the
use of his tests of rhythm, regional pitch, two-note chords and ability
to grasp and sing a tune as measures of the ‘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 among the 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 second is 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
sequence test, the listener has to judge the relative merits of four pos-
sible endings to a melody. The evidence of validity provided by Schoen
1s based on a comparison of scores with teachers’ estimates for only 10
pupils.

In England, Henry Lowery (1926; 1929) produced three tests. In one,
two cadences are played and the listener has to judge whether the second
i1s ‘more or less complete than the first’. Cadence tests 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 memory test
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. The retest 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 1n music among his 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 hear at all
could perceive differences in loudness and distinguish for example
between a saxophone and a harp. He therefore confined his attention to
pitch and rhythm. For details of the tests, see Appendix I. Mainwaring,
like Lowery, while remaining interested in the problems of 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 the first edition 1n 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 not totalled 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 much lower.

Seashore claimed that a reliability coefficient of over -9o 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 memory test having up to
five possible answers is the best from the point of view of relability.
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 he raised the reliability of the total score to -90.

In the 1939 version the number of items in the subtests was reduced.
Theoretically this should have reduced the reliability 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 much easier for
the subject not to lose his place, as the beginning of each column on
the answer sheet is announced on the record.

Where the coefficients are relatively low, Seashore and his colla-
borators emphasise the importance of interpreting scores in broad
categories only, and of retesting, 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 and Wing,do not deny that the pitch discrimination test,
for example, is an objective and valid measure of sensory capacity. But
they do question whether the results of such testing have much rele-
vance to functional musical ability.

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 programme designed to validate the
tests. After some experimentation, a method of classifying entrants 1nto
five classes: ‘discouraged, doubtful, possible, probable, and sate’ was
worked out. Of the discouraged group, only 179, completed the four
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years’ course in the standard time, compared with the 609, of the safe
group who successfully 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 ‘F’
grading were not admitted, whereas candidates with ‘D’ or ‘E’ gradings
on intelligence were regarded as possible if their music gradings were
high. To be classified 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 intelligence test,
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 24
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
how effectively 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 graded into five groups from the highly successful to the complete
failures as professional musicians, correlations of between 34 and -47
were obtained.

The validation studies of both the 1919 and the revised version of the
measures when compared with empirical criteria, suggest that the tonal
- memory and pitch 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 more reliable 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 Oregon tests (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 ‘most effective 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 1n
which musical notes are used on the same lines as Seashore uses sensory
material. Like Seashore’s, the K-D battery contains measures of pitch,
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 the reliability of the tests suggest that being shorter they are
much less reliable than the Seashore tests. The most satisfactory seems
to be the tonal movement test, 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 wonder why the tests 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 many of 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 and less 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, where in 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. 1f the
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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 the reliability of the tests
their validity is still open to doubt. Lundin’s (1967) table of validity
studies reported by five 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 showed that
intelligence tests predicted individual success in the music courses
better than did the K-D tests. This may have been because the tests do
not contain enough discriminating items at certain important levels.
Taylor found the pitch imagery and the K-D tonal memory tests the
two outstanding subtests from the K-D and Seashore batteries 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) sums up 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 would lie 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.

No reliability 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 the test 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, produced the first
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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
remember a 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 metronome beat
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’
seems to offer scope for the development of some really 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 and interval 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 1n
his mind during a period of silence. This is of course an important
ability for all types of musical pertormance.

The reliability 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 1s 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 of the opinion
that a pitch test should always be included 1in any music testing pro-
gramme.

The validity data given in the test manual is on the whole good,
though the range of the 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 -9o0. 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 was the 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 similar.
A second version 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 1s
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.
PMA—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
of the new tests, we may look forward to the publication of a new edition
of these highly esteemed measures.

‘The Wing Standardised Tests of Musical Intelligence

Herbert Wing first started to work 1n the field of music tests in 1933.
After a thorough survey of such tests as were then available, he decided
‘to compile a comprehensive series of new tests, to assess their relative
merits, and . . . to select a short series of proved 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 who claims to have an interest in the
art’ (Wing, 1941a, 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. The reliability of the whole

test and of the first three subtests certainly seem to be good. The reli-
ability of the four appreciation tests 1s less well established.
Considerable efforts have been made by Wing to 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 groups according to their test scores. Wing
(1948) then found that 409, of those with below average, and 279, of

those with average ability, who had started to learn an instrument, had
let their playing lapse, while only 29, of those of the above average group
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had ceased to play. A similar study of 718 adults showed that 839, of
the below average group, 309, of the average group and only 99, 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
recommended that the test should be incorporated in the selection pro-
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