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PREFATORY NOTE.

The experiments described in this thesis were
designed as original investigations into the psychology
of musical appreciation, mainly in relation to children.
Where any connection with tne work of others was found,
this has been indicated, but it was a matter of some
difficulty to find verifications from other sources.
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INTRODUCTION.

Music is a complex and sophisticated subject with cent-
uries of development behind It. Music of some sort is
popular with nearly everyone, and it might be concluded that
there is little new to investigate in a subject so highly
developed that it appeals to the specialist at one extreme
and to the general public at the other. But, as a fact,
there is an aspect of music which has so far been almost
entirely neglected, especially on the experimental side.

This aspect is the study of Individual reactions in listening
to music - a study which links up Music and Psychology.

It is evident that new attitudes of criticism are

developing towards music. Admittedly considerations of
musical theory are best left to the musicians, but in other
provinces activity is afoot. Some debatable features about

the teaching of music have been clarified in recent years

by teachers like Curwen, Matthay ("The Art of Touch", "The
Visible and Invisible in Piano Technique" - Oxford University
Press; etc.), Ching ("Piano Technique" - Murdoch), and so

on. While their pronouncements have been by no means
universally accepted, their work has brought about a wide
adoption of analytical attitudes by music teachers. Interest-
ing work on the presentation of teaching pieces has been
published by Tobin, Rowley, Pearce ("The Art of the Piano
Teacher" - Winthrop Rogers), Irvine ("Staff Sight Singing"

- "Music in Schools) No.17, July 1938; "The Approach to

the Sol-fa Syllables" - Ibid No.14, April 1938, and "On

Music Reading and Music Readers" - The Music Teacher, May
1933), Whittaker ("Class Singing" - Oxford University Press),
and others, where their experience with pupils has determined
a psychological rather than a logical order. These and

other pedagogical studies have all developed from the con-
viction that the teacher needed a body of established facts,
other than purely musical ones, to set his teaching on
efficient lines. So far, such work has been done mainly

by practising teachers, and, while it is inevitable that
musicians should wish to study musical questions themselves,
there should be no objection to preserving an open mind, or
even a sympathetic attitude, to the opportunities of discover-
ing new data by means of the contributions of other subjects,
e.g. Experimental Psychology. It is not too much to say

that science has been an invaluable ally of music in acoustic-
al problems, and it may be that psychology will prove just

as helpful in opening up new fields of musical progress.

The object of the present investigation is an attempt
to provide certain tests for the study of individual reactions
in listening to music; and, since the reactions of an
individual lack meaning unless compared with others of com-
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parable abilities, thesetests have been applied to groups
of individuals, and standards of attainment have been derived.
In addition to the direct value of such measurements, if

tt could be shown that scientific methods and attitudes had
a sufficiently wide application to the sphere of music it
might lead to a considerable clarification of our views
regarding musical perceptions. Such views tend at present
to be swayed greatly by personal opinion, an influence
which may be of great wvall\ie, yet one which is attended

by the danger of running to extravagant conclusions. The
freedom widely claimed by the followers of an art may
explain the extreme inconsistencies and arm-chair specul-
ations found even among the hierarchy of musical scholars.1

It is well known that results found by the methods
of science generally produce a greater definition of
standpoint, compelling us to distinguish the factual basis
of our beliefs and thoughts, and throwing into relief the
assumptions or dubieties. The entry of experimental
methods into the subject of psychology is a good example
of this. In "Psychology, Briefer Course", 1892, James
sums up the content of psychology at a time before experi-
mental work had reached Its modern development - 'A
string of raw facts; alittle gossip and wrangle about
opinions; a little classification and generalisation
on the mere descriptivelevel ............ butnot a
single law in the sensein which physics shows us laws,
not a single proposition from which any consequence can
causally be deduced.............. This is no science,
it Is only the hope of a science'.2 But now Experimental
Psychology has built up an ever-increasing body of facts,
necessitating the examination of theory in the light of
these facts and emphasising the need for caution in deal-
ing with the conclusions drawn from the data of a quasi-
biologleal subject.

More directly Interesting for the present work is
the technique of the mental test. The formation and
extension of the mental test have evoked speculation to
explain the results while a closer examination of these
results has in certain cases caused a drastic revision
of the theory and a considerable revision of vocabulary.
This process 1is particularly well exemplified in the
testing of intelligence. Out of the many theories of
Intelligence, Professor Spearman 2 has demonstrated that,
when much verbal vagueness has been eliminated and suit-
able statistical criteria used, only the Two Factor Theory
can most satisfactorily explain the present results.

CThe Nature of Intelligence')

Examples quoted widely by P. Scholes
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Clearly thl3 scientific procedure is a great gain to
psychology, for any new theory can only be advanced with
caution since it must show its superiority in satisfying
the mathematical criteria used in testing the current
theory. Having reached such a stage in the domain of
intelligence, one of the components of the mind, we may
reasonably attempt the same lines of attack on other com-

ponents. The method suggested therefore is thisj-
Devise a series of tests for the function. Obtain
the performance of a representative selection of the popu-
lation. Analyse the results and hence improve the tests,

if possible, noting any contributions the results offer to
the knowledge of the function.

This is a fruitful line of discovery, useful even in
the so-called exact sciences in their pioneer stages (e.q.
the measurement of electrisity about the time of Coulomb.
One method used for determining voltages was to estimate
the electric shock experienced by the observer when the
electrodes were applied to his arm. Such are the tentative
beginnings of science.)

It is true that many musicians have little interest
in, and 1in some cases little tolerance for, systematic
analyses of their subject”, especially in the psychological
sphere. Their attitude often consists in affirming-that
scioncd and music are totally unrelated, and that the
methods of science are quite irrelevant to the pursuit of
music. Such a negative attitude would no doubt lead to the
proposition that the human mind is essentially mysterious
and unknowable, whereas the scientific examination of
intelligence (to mention but one example) has been illuminat-
ing in showing that such analysis is possible” It may be
the case that mental functions concerned witli”“have components
which cannot be examined from the point of view of science,
yet there is no final proof that this is th® case. A
supporter of critical analytical thought might fairly ask
what these components are and how their delimitation has
been made.

Actually, musicians do not reject the testing tech-
nique in their own practice, yet music examinations are
essentially tests with the important disadvantage that
they are very likely to be inefficient. There 1is no
evidence to show that music examinations are superior as
measuring instruments to examinations in other subjects,
and the records of the latter are certainly unimpressivede-
(It Is noteworthy that the judgments of adjudicators at
musical festivals are not decided Individually but in con-
ference!) Indeed, the use of oral examinations in music
.is likely to reduce the efficiency still further. Just

Scholes. Op. cit. p.Z2.
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as an intelligence test measures, with much greater con-
sistency and precision, an entity which mankind has been
estimating for centuries by crude methods, so it may be
possible to devise tests of musical factors which will
possess a similar superiority over other music tests;

and Jjust as in devising mental tests we need not take up
a position entirely divorced from ordinary estimates, but
rather seek to endow these judgments with greater accuracy
with the aid of mathematical analysis, so we may try by
similar methods to put the estimates made by musicians on
a surer footing.

In commencing this experimental work the writer made
no assumption that the methods of science were appropriate
to the subject. The place of science in relation to the
various aspects of music has yet to be determined. The
procedure was largely tentative, made in the hope that some
positive results might be obtained.



THE NEED FOR TESTS IN MUSIC

We may consider that musical activities can be divided
into the following categories:- (a) Composing activities,
(b) Pedagogical activities, (c) Executant activities,

(d) Listening activities. These clearly overlap 1in various
ways, but the distinction is useful in considering experiment-
al work to test different forms of musical activity. We
have seen that dissatisfaction occurs when the teacher con-
siders dispassionately his methods and results. He will
realise that his knowledge of aims and techniques is a
matter of tradition, authoritative instruction, rough and
ready opinion, and the like. One can almost say that for
every point of view regarding teaching practice it is poss-
ible to find expressed another widely opposed to it.1

The plain fact is that there is a great lack of objective
data bearing on the teaching of music, and until wide
experimental work has been done the present uncertain state
of affairs will continue. The merits and demerits of a
given curriculum or a given mode of teaching technique can-
not be adequately estimated without considering the psycho-
logical content of the mind of the pupil.in its reactions
to music. Scant attention has been paid to this side in
the past. As 1in so many other subjects logical order of
presentation of subject matter has been the main concern

of teachers rather than that understanding order, result-
ing in insight,on the part of the pupil, which may be called
"psychological order of presentation™. The work of Curwen
gives a good example of this. Curwen's steps to sight-
singing proficiency give a systematic introduction to the
various intervals (Tonic chord, dominant chord, subdominant
chord, etc.) and each step is followed by much practice.

The system is invariably dull to teacher and pupil, and is
capable of seriously diminishing the pupil's interest In
music. Curwen undoubtedly did a great deal to systematise
the teaching of the subject, yet it must be admitted that
much of his work is suited only to the adult mind, with its
capacity for the clear recognition of objectives, together
with the very useful adjuncts of strong motives and a wide
background of musical experience. Curwen's order coulcfr
be called a logical order. Yet an infant class would
experience little motivation or interest under the Curwen
system. But if a teacher built up a psychological order
of presentation by getting the children to sing current
popular songs, nursery rhymes, simple hymns, using 'learn-
ing- by ear' to deal with the weak parts, following this by
singing these to sol-fa names, the children would soon learn

1
e.g. Scholes. op. cit.
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to associate name with sound without having their interest
menaced. Indeed, many a choir of adults would profit

by this sort of procedure. Such examples could be multi-
plied from a great many varieties of musical situations
and point to useful modifications in teaching practice.
Prom Pestalozzi to the Gestalt psychologists we can trace
with greater conviction the belief that 'wholes’, or
'masses’ of experience, As distinguished from dissected
elements, form primary perceptual material. It is only
recently that such views have begun to be absorbed into
the pedagogy of music and much remains to be done in this
direction. The process will be greatly facilitated as
more and more work is done on the experimental side of
testing pupils.

More specifically, a strdmg justification for experi-
mental work is on the vocational side, by the production
of suitable standardised tests. One cannot make the
acquaintance of music students without failing to note
the very wide range of age, intelligence, temperament and
education to be found among them. It seems probable
that these ranges are wider than in other professions.

To 'go in for music' 1is often a last resort of individuals
who have failed in other ventures, a tendency encouraged
by the absence, until fairly recently, of recognised
standards to be demanded for music teachers. But the
establishment of qualifications has not yet prevented the
widespread activities of teachers poorly qualified, both
musically and educationally, who continue to teach by
reason of their willingness to accept small fees. The
'cheap-jack' diploma is not uncommon in music. These
features, so regrettable for efficient teaching and for
the welfare of the bona-fide musician, are due in some
measure to music teaching being largely a private concern
rather than the work of the State or of recognised instit-

utions. Again, a considerable number of students take
a very long time to obtain a satisfactory professional
diploma. A time lasting from eighteen years of age to

twenty-four or twenty-six is by no means unusual, while

a delay in waiting for a school post may add several years.
It is not surprising therefore that many musicians show
evidence of strong discontent, regretting their entry into
a profession attended by so many disadvantages and menaced
still further at present by the effects of mechanically
produced music. These considerations show that organised
vocational guidance for selecting and training musicians

is an important need.

As has been suggested already, the movement called
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'musical appreciation' affords another aspect justifying
standardised tests. Any scheme of training in appreci-
ation has to establish its worth by producing listeners
with added skillsin recognising the wvarious structures
in music and with widened cultural backgrounds of know-
ledge which will lead to enhanced enjoyment of music.
The criticisms of various aspects” and techniques in this
movement can be most effectively met by demonstrating
beyond question the superiority of those who follow the
procedures advocated over those who do not. Such demon-
strations call for sound methodical experimentation and
standardised tests.

Again, the application of psychological tests offers
a first approach to the statistical analysis of basic
factors subserving the operations of the mind. Such
analysis has shown the existence of a general factor 'g',
(Spearman), the factor of purposive consistency 'w'
(Webb), the factor of "freedom from inertia" 'c¢' (Garnett),
the factor of perseveration, the factor of oscillation,
the mechanical factor 'm' (Cox), the practical factor 'F'
(Alexander), together with other group and specific factors
the determination of which is still undergoing verifica-
tion. As an example of the type of work which might be
fruitfully applied to questions in music, the investigation
of Hargreaves in ’'Imagination’ might be quoted”. By
giving separate tests for the two aspects of 'Imagination',
namely 'Fluency' and 'Originality', he found that both
tests have broad group factors in addition to 'g', together

with a small factor common to the two groups. There was
no evidence of a general unitary and unique Imaginative
factor. 'Fluency' appeared to consist of a speed factor,

Memory, and possibly an unknown factor, while ’Origin-
ality’ consisted of Memory, some element common to
'Fluency’ and ’'Originality', and possibly an additional
and unknown factor.

If such fundamentals can be discovered in the mental
functions concerned with music, their nature and operation
will be of Importance in understanding the working of the
mind and in analysing the various types of mind in relation
to music. A sound scientific foundation will then be
possible for vocational guidance. If musical performance
or enjoyment depends mainly on training, then the prospect-
ive musician can confidently set to work to follow out
an efficient training scheme. If, however, there are

Many examples in Scholes. Op. cit.



limits set mainly by Innate endowment, the potential
musicians should be carefully selected and given suit-
able training environments, while the handicapped
individuals should be advised to give music a place of
modified importance in their 1lives, for, if the process
of attaining skill took a very long time, its achieve-
ment might come too late in life to be of much wvalue.

In such discrimination, standardised tests would be
useful. Sir Walford Davies, in one of his broadcast
talks on music, stated that almost every individual

had the capacities for attaining great enjoyment and
intelligent appreciation in listening to music. Assum-
ing this to be true, some evidence on the matter would
be illuminating; and, should it prove to be true, here,
surely, 1is the field in which training should be given
to those whose innate endowment is not such as to allow
them to become musicians in the accepted sense of the
term.



A CONSIDERATION OF PREVIOUS WORK.

The outstanding worker in the use of scientific
methods in the psychology of music is C.E. Seashoreb6.
Seashore’s first series of tests 1is given by five
gramophone records, testing (a) the sense of pitch,

(b) the sense of intensity, (c) the sense of time,

(d) the sense of consonance, (e) musical memory. (In
recent years a record for the sense of rhythm has been
issued.)

A second series comprises motor tests, which are
individual tests to determine the motor equipment of
the intending executant. These tests are designed to
measure the basic abilities required In listening to
sounds and in producing sounds, both instrumentally and
vocally. In fact they might reasonably be regarded
as tests of sensory capacities; the field Is acoustic-
al rather than musical. This, however, 1is clearly
Seashore's aim. He wishes to be able to select
individuals with the most promising basic equipment for
studying music intensively as a profession or major
recreation.

There is another movement, mentioned by Seashore
in his preface, which Is different from that described
and demonstrated in the above volume, namely the intro-
duction of the idea of the relative importance of musical
appreciation In comparison with musical performance for
the great majority of school children. This 1is the
main field of the present series of investigations.
There is no standard of appreciation, even in a broad-
sense, so that methods of instruction cannot be assessed
by standards other than personal ones. In connection
with this Seashore says in his preface, "Interpretation
and expression are not measured in any exact way:
taste and individual differences are constituent factors
in any verdict about the relative superiority of rival
methods, and these have not been, and in all probability
can never completely be, subjected to definite measure-
ment ."

The present experiments were undertaken as a first
approach to the measurement of these, and related aspects
of music.

Test material in music.

1. The Seashore measures of musical talent (6 gramophone
records) - Stoelting.

2. The Oregon Music Discrimination Tests (48 preference
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pairs" on gramophone records), devised by Dr. Kate Kovner.'’

3. The Hildebrand Sight Singing Test - World Book
Company.

9k . .
4. The Kwalwassen-Ruch test of musical accomplishment -

Extension Division, Iowa University.

This mainly comprises tests in the rudiments of
music, and is a purely written test. It consists of
10 tests:- (1) Knowledge of musical symbols and terms,
(2) Recognition of syllable names, (3) Detection of
pitch errors In a familiar melody, (4) Detection of
time errors in a familiar melody, (5) Recognition of
pitch names, (6) Knowledge of time signatures, (7) Know-
ledge of key signatures, (8) Knowledge of notevalues,

(9) Knowledge of rest wvalues, (10) Recognition of
familiar melodies from notation.

5. The Beach Music test - Teachers' College, Emporia,
Kansas.

This is a knowledge test resembling the Kwalwasser-
Ruch test, but a little listening to piano and voice i3
used for knowledge testing.

6. Musical achievement test - Institute of Educational
Research, Teachers' College, Columbia University.
A knowledge test entirely written.

7. The Hutchison Music Tests - Public School Publishing
Company, Bloomington, Illinois.

(Like No.6)
8. The Torgerson-Fahnestock Music test - (same publisher).
Part A - Theory; Part B - Practice (Ear Tests).

Part B consists 1in correcting the notation of notes which
were played or in writing these notes in notation.

9. Gibson's attainment tests - Music. - Gibson,
54 Queen Street, Glasgow.

Another written test, mainly about simple rudiments.
10. The Kwalwasser-Dykema tests. (Carl Fischer, New York).

These consist of tests for Tonal Memory, Discrimination
of Tone Qualities for Compared Instruments, Intensity
Discrimination, Peeling for Tonal Movement, Time Discrimin-
ation, Rhythm Discrimination, Pitch Discrimination, Taste

in Choosing between Compared Melodies, Discrepancy in
Pitch Patterns between what is written and what is heard,
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Discrimination similarly between Rhythmic Patterns. (She
writer has examined the Kwalwasser-Dykema. tests, but

has not had the opportunity of applying them. They test,
on the whole, abilities which are more 'musical* than
those involved in the Seashore test3*57. Further, the
instructions for certain of these tests need clarification,
and the writer considers that several tests do not con-
tain enough items of a difficult nature to differentiate
musical subjects from the less musical (e.g. the pitch

test) . Nevertheless, the tests represent an interesting
advance in testing abilities concerned with listening to
music*- (The Music Supervisor's Journal (America) has a
regular 'Test and Measurement.Department' - a feature

conducted by Professor Dykema.)

A list of previous work on the psychology of music
will be found in the bibliography (Numbers 6 to 54).
The work of this thesis resembles the testing methods
of American psychologists (e.g. Seashore, Dykema, , etc.)
rather than those of British psychologists, who have, in
the main, carried out investigations on the psychology
of hearing, the psychology of appreciation and aesthetics,
and questions of perception in music, without wvery much
application to the testing of individuals for aptitude
surveys.

In the list of work referred to above, it may be
noted that most of the work is concerned with compara-
tively simple activities. From the point of view of
method, this procedure is sound, yet it would be of
interest to have more work done on the more complex
activities of audition.

Setting aside the publications connected with
Seashore's work and the controversies aroused by it,
we might consider some of the more relevant of the other
publications.

(1) H.Lowery25 has3 devised 'Cadence and Phrase Tests'
to measure abilities of greater complexity than those
measured by Seashore. He points out that the latter

tests, considered as tests of musical ability, have the
defect of not doing justice to those factors covered by
the term 'musical interpretation', and thus the tests
of differences in pitch, time and rhythm have but a
remote connection with the intelligent rendering of

music. In the Cadence tests, pairs of cadences are
sounded on a piano and the subject is asked to decide
which cadence sounds more complete. 25 examples are
used.

but it has been found that they are less reliable than



Phrase Tests. .
50 pairs of musical sentences are played and the
subject 1is asked to judge whether the notes in the second

sentence of each pair are phrased in the same way, or
different from those in the first sentence.

Musical Memory.

Here Lowery28 tried to obtain a definite test for
musical memory, although, of course, memory plays some
part in the Cadence and Phrase Tests. Seashore's test
of musical memory lays emphasis on the perception of the
individual notes in a group, while Lowery's test depends
on memorising the outline of the phrases used.

There are ten sets of five examples, each set being
preceded by a musical sentence forming the basis of
certain examples in the set.

The ten initial sentences are treated in augment-
ation, diminution, transposition, and different species
of ornamentation (i.e. as they might be treated in
classical compositions). The subject has to decide in
the case of each of the five examples, whether or not
the example is founded on the initial theme.

The age of the children was from 12 to 14 years,
and the following correlations with intelligence were
foundi-

Cadence Test 0*44, Phrase Test 0, Memory Test 0%*44.
(No probable errors were given). With the possible
exception of the Cadence Test, which is not greatly
different from certain of Seashore's tests, and apart
from certain dubieties in the Memory Test, these tests
represent a distinct approach towards testing complex
functions.

(2) 'Experiments on the analysis of cognitive processes
involved in musical ability and in musical education’,
by James Mainwaring88

The following summary is derived from thi3 paperj-

Musical ability necessarily includes a complex group

of cognitive processes which show little tendency to
significant positive correlation. Very marked individual
variation characterises the possession of ability in
pitch discrimination and rhythmic perception, and the
correlations between them are consistently low. There

is little evidence that there is any factor common to

both abilitiea other than the general factor in intelli-
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gence. The ability to recall musical experience with

sufficient clearness for analysis undoubtedly exists

at a very early age, but shows most definite and rapid

development during adolescence. The ability to recall
the experience apart from the ability to analyse shows

no significant correlations with 'g'.

In this paper, a study is made of the subject's
ability to analyse certain very fragmentary experiences
In music (as 1is clear from the tests used). There 1is
no intention of studying the reaction to a musical
composition as a whole. This analytical study, however
valuable in the study of elements, stands in an uncertain
position with regard to whole experiences. The main
interest to us lies in the fact that Mainwaring's results
resemble some of those found during the present' Investi-
gation, but Mainwaring's work is avowedly a study of
cognitive processes In music.

(3) Of a different nature are the following papers:-

(a) A study of the Individual Differences in
Attitudes towards Tones, by C. S. Myers and C. W.
Valentine.l3

(b) 'Individual Differences in Listening to Music'
by C. S. Myers2!.

These are mainly descriptive, using the introspect-
ions of the subjects.

The experiments of the first paper used struck tuning
forks, while those of the second used gramophone records.
In the first paper it is concluded that the aspects
employed by subjects towards sounds may be classified as
(a) 'intra-subjective, (b) 'objective', (c) 'character',
and (d) 'associative.' With the exception of (c¢),
those aspects are divisible into various sub-aspects.

This work is of interest for the aid which it may render
in estimating, and checking, the significance of object-
ive results.



THE PRESENT WORK.
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A GROUP TEST OF MUSICAL APPRECIATION AND KNOWLEDGE.

Since the work done on musical appreciation is slight,
the standpoint of the early intelligence tester has been
adopted. That 1is, as the meaning of 'musical appreciation'
is not yet clear, we choose a number of different types of
tests in which success is conditioned by the extent of the
'appreciation', as generally understood, of the subjects, and
leave the exact formulation of the meaning of 'appreciation'
to be decided as a result of further research.

We must also add a qualification. Success also depends,
usually, on certain varieties of musical knowledge, so that
we must strictly say that we are attempting to measure the
joint effects of 'musical appreciation and knowledge'. This
point is illustrated by the Meier-Seashore test of Art apprec-
iation, which, indeed, suggested the germ of the present work.
There the interpretation of the results is complicated by the
fact that the successful performance of the tests may depend
on genuine aesthetic judgments, and also on analytical
intellectual Jjudgments.

The choice of test material.

It was considered desirable that the material should
satisfy the following conditions:-

(1) The music should be of "good” quality, since we seek
to determine a standard of appreciation. This was arranged
by choosing music from classical, or recognised, composers.
In exceptional cases, I was compelled, for special purposes,
to use music by little known composers, but this music was
still of excellent quality.

(2) The music should be fairly short, (while still con-
sisting of 'whole' structures complete in themselves) in
order to present many tests without losing the attention of
the subjects. This was done by using short compositions of
the folk-song type, complete sections of larger movements,
or phrases with a unity of their own.

(3) The subjects should be asked to pass judgment under
conditions similar to those which occur when a musical per-
formance is being heard.

(4) It Is desirable to test without asking the subjects
to sing or hum what they have heard.

(5) The tests should be of a simple nature, and not be
affected to an appreciable extent by slight differences in
performance if different players administer the test.
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(6) The teats should have a rough preliminary check

for validity and standard of difficulty. This was done by
submitting the tests devised to other five persons. These
were intelligent adults, and had all a considerable interest
in music. By securing their introspections, and by careful
questioning, I was able to obtain an idea of the difficulty
of the tests and of the way in which the testees arrived at
their decisions.

(7) The music should be unfamiliar (except where a test
is being made of recognition of music), and should have a
wide range in style so that conclusions may have a general
validity.

Note:- It was intended at first that the tests should follow
the procedure of the MeierrSeashore Art test, i.e., basing

the test on a preference between a standard composition and

a modified presentation of the same work. A number of tests
were devised on this plan, in which the alterations were made
by introducing some progression forbidden by the standard
rules of harmony, starting with obvious faults and proceeding
to less obvious ones. These tests were applied to a group

of children and the children were then questioned about the
difficulty they experienced in answering the tests. They
seemed to find great difficulty and the results were extremely
poor, being very little better than chance responses. This
preliminary test led the writer to reject all but a few of
these as being much too difficult for children and suggested,
on further analysis, the criterion that tests for children
should be easily passed by adults with a fair musical acquain-
tance. That is, 1if tests cannot be performed easily by such
adults, it is generally futile to present them to children.

The choice of subjects.

In all groups random distributions of subjects were
obtained. The tests were designed mainly for the age group
12-13 years. This age was taken because it gives a stable
stage of development before the normal onset of adolescence,
which may introduce emotional disturbances which affect the
performances of the subjects.

As for the choice of music, an attempt was made to make
it comprehensive in style and character to avoid any biassed
consequences. It will be seen later that some church music
is used, but it can be observed that if the test calls for
the recognition of the piece of music then the latter is
chosen from compositions heard often at varied types of
public performance, while if the test concerns the appropriate
rendering of church music its character does not depend on
denominational differences. That is, success depends mainly
on general experience, the kind of experience possessed by
the great majority of people.



The administration of the teat.

(1) The pieces were played on a piano, so that the
tone-colour was distinctly restricted. Most of the
examples were written for piano or organ, others, although
written for piano had a less restricted character and would
have made, for example, admirable orchestral pieces. Certain
of the tests, although played on the piano, were used for
the subject to decide which medium would be most suitable
for their rendering. On the whole, the use of piano colour
is suitable for this group test.

(2) The answers were recorded in pencil on booklets
made of sheets reproduced by a duplicator.

(3) The subjects were unable to see the player and two
teachers attended to prevent copying.

The kind of tests to be used.

In order to give the tests a more practical value than
might otherwise be the case, it was decided to list the types
of questions which would occur under the conditions of an
active listening to music. It was 1interesting to note that
these agreed well with the views of a prominent writer,
Stewart Macpherson ('Music and its appreciation', page 4)
suggests some questions for a proper approach to music,
questions which are of an analytical nature, to aid, by cog-
nitive processes, a full appreciation of music

(1) "What is the nature of the composition - that is,
is it a Sonata, Symphony, Quartet, Fugue, or what?"

(2) "For what instruments is it written? Is it for a
complete orchestra, or for stringed instruments, or, perhaps
piano alone?"

(3) "What is its approximate date?"

(4) "What are its chief themes or melodies? Can one
seize upon these and remember them in such a way that their
subsequent development may be clear to one's mind and
therefore a source of real interest?"

(5) "How does the composer so develop his ideas?"

(6) "What is the form of the work? Can one follow to
any extent the composer's plan?"

(7) "Can one in any sense follow and appreciate the
subtle effects of harmony (i.e., the chords) with which the
composer supports and enriches his themes or melodies?"

It is to be noted that ability to answer satisfactorily
one or all of these questions does not constitute apprecia—



It

tion. There is always something additional, and the exact
determination of this additional factor constitutes a real
difficulty. However, such a list of questions provides a
good testing scheme for preliminary work. Some of these
questions are too difficult for ordinary children. For
example, the assignment of an approximate date. (This is
hardly a test in pure listening, especially when we bear in
mind the eclectic spirit of modern musicians. Paderewski's
well known 'Minuet' 1is said to have been expressly written
to confound a fellow musician who claimed great skill in
detecting period.)

Looking ahead, for the moment, to the test material,
it will be seen that:-

Test I (Recognition of Pieces) has some relation to (4).

-Test III (Melody preference) has some relation to (4).

Test IV (Form Discrimination) has some relation to (1)
and possibly to (6).

Test VII (Names of composers) might, for keen listeners,
be considered, as a form of (3).

Test VIII (Appropriateness of performance) has tests
having some bearing on (2) and (7).

It was considered that some other gquestions might be
asked, at least for certain kinds of music, and used for the

tests.

(a) "Is the name suitable? (That is, can the music
evoke imagery or associations related to the name3"

(b) "Is the name familiar?"
(c) "Who is the composer?"
(d) "Is the music sad, or happy, or what?"

Preliminaries to the first investigation.

A trial battery of tests was made up and applied on
three occasions to a large group of children, of ages 11 to
14 years. The results were used to expand certain varieties
of tests and reject others. It was found, for example,
that tests of the national character of a piece of music
were useless for children. There appeared to be no ability
to distinguish, say, an obviously Scottish tune from an
obviously Italian one (i.e., obvious to the musician).
Certain of the instructions were amended to adjust verbal
difficulties. Tests yielding 100$ correct responses were
used as practice examples in the final form of the test.

The tests which were retained were those showing consistent
results in these experiments, and which were sufficiently
graded for difficulty to discriminate the individuals of the
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group. This somewhat laborious work need not be detailed,
but it was exceedingly valuable in placing the final test
on a sound experimental foundation. The following
principles were used in selecting the tests:-

(1) The tests should become easier as the age of the
group increases. That 1is, the mean scores should increase

as age increases.

(2) The tests should not be too easy or they will not

grade the subjects. Tests were occasionally found which
had 100$, or almost, of all the groups correct. Such tests
were rejected, or retained only as practice examples. As

the final tests were to be most suitable for the age 12-13,
the percentage correct for this age is especially important,
but the percentage for the total group 11-14 is useful to
give a compound criterion.

(3) Difficult tests should be retained, to discriminate

subjects with special abilities. The usual limit for
accepting a test item was a 30$ pass level (for the 12-13
group) but this was not made rigid. The need, occasionally,

for obtaining an adequate number of tests and the desirability
of retaining certain difficult tests, played some part in
the decisions.

(4) In each test group of the battery it is desirable
that the tests should be 'spread' equally, i.e., the
difference in percentage correct from one test item to the
next should be about the same as we pass down the array of
tests.

(5) Where two tests have the same percentage correct
for 12-13 and also for 11-14, and a comparison of the
percentage for 11-12 and 13-14 does not settle which test is
easier, the test with many 'doubtfuls' is probably more
suitable, and easier than the test with many 'wrongs'. This
is not certain, of course, and the decision really involves
one's own judgment after examining the test material and
instructions.

After the tests had been selected and arranged, in
order of difficulty, they were used for a final test battery.
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The constitution of the group teat, with the Instructions
for administering It.

Teat I. Recognition of Pieces.

"You are going to hear some tunes played. You will
know some of them, but there are some which you could not
possibly have heard tefore. If you have heard the first
tune before, put Y in front of the number 1. (Y stands
for 'Yes')* If you have not heard the first tune before,
put N in front of the number 1. (N stands for ’'No’). If

you are not sure, put a cross in front."

(Note: It should be pointed out that the mark for a
cross is+. The other form of cross may suggest to the
subjects that they will be penalised for its use, viz: X).

Practice example: "The Old Polks at Home".
1. 'Prom Highest Heavenl - H.W. Jones (Novello). MM.J* 112
2. 'The Harp that once through Tara's Halls'. 1. 88
3; 'Heraclitus" - C.V. Stanford (Stainer & Bell)./46. <o
4, 'The Ash Grove'. ( Jg* 92
5. '0 Leave your Sheep' (arr. Kitson, Novello). in. J, 72
6. 'Puer Nobis'. (arr. G. Shaw, Oxford Univ.Press) .(—112
7. 'So early inthemorning', 0&
8. 'The Marseillaise', k ,U 112
9. 'The Rio Grande'. <= 063
10. 'Onward, Christian Soldiers.' (A108
11. *All throughthe night.' 76
12. The choraleof 'The Kings' - Cornelius (0.U.P.) j, 66
13. 'Come lassesand lads.' >otM. R j., 92
14. 'The Three Traitors.' (O.U.P. )st*«. 4= 66
15. 'The Citizens of Ché&tres.' (Novello)." > . < ¢ =263
16. 'The Vicar of Bray.' r .1=120
17. 'Peace be with you' - Sampson (Novello). b <=116
18. 'Heavenly Gifts' - Rowley (Novello). iz**. <~ 88

(The 'dummies' in the test are 1, 3, 5, 6, 12, 14, 15,

17, 18.)
Test II. Association with Name.

"This time you have to decide which is the right name
for the piece of music you are going to hear. Draw a
line under the name which you think is right ormore
suitable. If you are not sure, put a cross 1in front of

the number of the tune."
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Practice example: 'Funeral March* - Chopin. The
method of response was demonstrated, using the names
'Funeral March' or 'Come to the Fair'.

1. 'The Wild Horseman' (No repeat) - Schumann J-* 116
(Album for the Young).

2. 'At Church' (Bars 1-24) - Tschai”owsky / = 66
(Children's Album) .

3. 'Gypsy Dance' (Bars 1-20) - Schumann <= 80
(Third Sonata for the Young).

4. 'Dance of the Elves' - Greig (Lyrische F. 160
Stucke, No. 4.) a.r n.

5. 'Cavalier' - (see manuscript in appendix,
page 3// )

6. 'Songs of the Sea', No. 5. - Stanford Jg* 116
(last chorus).

7. 'Sea Surge' (last two pages) - Julian Nesbitt 96
(From Hebrid Seas, No. 3.)

8. 'Cradle Song’ (Bars 16-23) - Guilmant, A 96
(Schott, 'Golden Album for Organ').

9. 'Wedding March' (Bars 1-16) - Oehlmer Jg- 76
('"Etude', May 1925).

10. 'The Organ Grinder' - Tschaikowsky 80

(Children's Album).

The test on the subject’s booklets had the following
form: -

1. '"Hymn of Praise or "The Wild Horseman'.
2. 'The Spinning Wheel' or 'At Church'.

3. 'Gypsy Dance' or 'Song of Joy'.
4. 'Death and the Maiden' or 'Dance of the Elves'.
5. 'Gavalier' or 'Funeral March'.
6. 'On with the dance' or 'Song of the Sea'.
7. 'Sea Surge' or 'Spanish Dance’'.

8. 'In Praise of Tears' or 'Cradle Song'.
9. 'Song of the Lark' or 'Wedding March'.

10. 'The Organ Grinder' or 'Dreaming'.

Test IIT. Melody preference.

"You are going to hear a pair of tunes. If you like
the first one better, draw a line under the figure 1. If
you like the second one better, draw a line under the figure
2. If you are not sure, put a cross in front of the
numbers. You will hear them played again to help you to

make up your mind."

See manuscript for tests. (Appendix, page 3*3- )
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Teat 1IV. Form discrimination.

"This time you have to make up your mind as to whether
the piece of music is a Dance, a Song, a March or a Hymn.

Draw a line under the name which you think it is. If you
are not sure, put a cross at the beginning. (Before eaoh
test item the question was asked, "Is this a Dance, Song,

March or Hymn?")

No practice example.

1. ’'March in D' - Rebikoff. * 116

2. 'No. 2 of 5 Ecossaises in A .’ - Schubert »= 132
Dance. /&%«

3. '"Waltz’ - Tschaikowsky (Children’s Jg* 120
Album) . Dance.

4. 'Strutting out' ("Etude', March 1925) 132
Dance. /. 1

5. 'March' - Bach (*Dramma per Musica' . %120
arr. Grace.). Lun.

6. 'Praise to the Holiest' - Somervell (Boosey) 2 88
Hymn.

7. Song 'My Secret' - Schumann, Song. 56

8. 'March Militaire' - Buck (Year Book Press) * 66
March.

9. 'The Butterfly' - Cornelius (Clarendon 76
Song Book L.) Song.

Test V. Emotional-tone discrimination.

"This time you have to decide whether the piece of
music is Gloomy, or Sad, or Peaceful, or Cheerful, or
Joyful. Draw a line under the name which you think It Is.
If you are not sure, put a cross at the beginning. Remember
that Gloomy means very sad, very sorrowful or very unhappy.
Peaceful means soothing or restful. Joyful means very
happy or triumphant.

Examples: (a) Gloomy - Funeral March, C h o p i n = 66
(b) Joyful - See manuscript in J=20
Appendix, page 3ib- )

1. 'Sanctus' (Last section) - Bach (Mass in =116

B minor) - Joyful. p
2. Excerpt from Academic Festival Overture - o' =69

Brahms - Joyful.

3. Song ’‘Gossip Joanl. - Cheerful. *=120
4. Scherzo - Schumann - Joyful (See*e 5 0= 63
5. 'Blessed art Thou, 0 God' - Mozart. - / r 88

Peaceful.



6. 'Ecossaise’ - Schubert. - J=120
Cheerful. ("*£"»»*'*«'R b,r>)
7. No. 4 of ’'Six Variations in G1 - 88
Beethoven - Peaceful. 1% T
8. Sinfonia ’'I stand with one foot in , N 80
the grave’ - Bach - Sad.
9. End of choral (Orgelbuchlein) -—H-.i.iy*"b J =50
Bach - Gloomy. (Ah**)
10. ’'Tyrolese Folk Song - Tschaikowsky J-126
(Children’s Album) ,Cheerful.
Note: In tests 6, 7, 8, 9 there is a sequence Cheerful,
Peaceful, Sad, Gloomy. This was the result of

previous experimentation.

Test VI. Knowledge of Names of Pieces.

"Here 1s a list of names. Some are the names of
pieces of music and some are not. If a name 1is the name
of a piece of music, put a Y in front of it. (Y stands
for ’'Yes’). If you donot know if it is the name of a
piece of music, put N in front of it. (N stands for ’'No’).
(This latter instruction should be read very slowly and
emphasised) . If you have an Idea that it is the name of

a piece of music, but are not sure, put a cross in front
of it."

Practice examples: The method of recording the answers,
is demonstrated by means of the names ’'God save the Kingl
and ’'The abilities of man’.

(Note the 30 'dummies’ (d)).

1. A-hunting we will go.

2. The Lessons of Nature. (d)
3. The First Nowell.

4. Leaves of Grass. (d)
5. The Cloister and the Hearth. (d)
6. Ye banks and braes.

7. A hundred pipers.

8. 0 dear what can the matter be.

9. The o0ld folks at home.

10. The world of ice. (d)
11. The last rose of summer.
12. The spirit of the age. (d)
13. Ode to evening. (d)
14. The cold harbour. (d)
15. Thoughts in a garden. (d)
16. The minstrel boy.

17. Ungava. (d)
18. Wae'’s me for Prince Charlie.
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19. The Ash Grove.

20. Scots wha hael.

21. Rubaiyat. (d)
22. Mystery at Geneva. (d)
23. Ho-ro my nut brown maiden.

24. The Grettir Saga. (d)
25. The Death of Jason. (d)
26. The Diamonds. (d)
27. It was a lover and his lass.
28. Drink to me only with thine eyes.
29. Shenandoah.

30. Lavengro. (d)
31. Oft in the stilly night.

32. 'Tis folly to be wise. (d)
33. The Crown of Wild Olive. (d)
34. The Rift in the Lute. (d)
35. A man's a man for a'that.

36. Since first I saw your face.
37. On wings of song.

38. Unto this last. (d)
39. The flowers o' the forest.

40. The Bohemian Girl.

42. Where the bee sucks ~1. Lochnagar.
43. Shakuntula. (d)
44, The Mirror of Perfection, (d)
45. The Mill on the Floss. (d)
46. The Return of the Native. (d)
47. Good King Wenceslas.

48. All people that on earth do dwell.
49. The Bay of Biscay.

50. The Wild Duck. (d)
51. The Rio Grande.

52. Runnymede. (d)
53. Ashenden. (d)
54. Turn ye to me.

55. The lass with the delicate air.
56. Orlando Furioso. (d)
57. The Maiden’s Prayer.

58. The Marble Faun. (d)
59. Ravenshaw. (d)
60. The Kingdom of Christ. (d)
Test VII. Knowledge of Names of Composers.

who wrote music and some are not.
of a man who wrote music,
do not know if it is the name of a man who wrote
put N in front of it.
name of a man who wrote music,

Some are the names of men
If a name 1is the name

put a ¥ in front of it. If you

music,

It is the

put a

"Here is a list of names.

If you have an idea that
but are not sure,

cross in front."



1. Sullivan. 26. Tschaikowsky.

2. Devereux. (d) 27. Crashaw. (d)
3. Verstegan. (d) 28. Dekker. (d)
4. Reinartz. (d) 29. Humboldt. (d)
5. Elgar. 30. Sylvester. (d)
6. Quarles. (d) 31. Haydn.

7. Kohler. (d) 32. Mozart.

8. Pavlov. (d) 33. Seidlitz. (d)
9. Rossini. 34. Sedley. (d)

10. Stanford. 35. Couperin.

11. Schubert. 36. Donne. (d)

12. Koffka. (d) 37. Wagner.

13. Tamurlane. (d) 38. Handel.

14. Mazuma. (d) 39. Wootton. (d)

15. Montessori. (d) 40. Souza.

16. Cibber. (d) 41. Liszt.

17. Wyat. (d) 42. Purcell.

18. Witter. (d) 43. Bach.

19. Steiner. (d) 44. Cowley. (d)

20. Schumann. 45. Gluck.

21. Dryden. (d) 46. Chopin.

22. Verdi 47. Mendelssohn.

23. Beethoven. 48. Rachmanninoff.

24, Arne. 49. Strauss.

25. Barbauld. (d) 50. Brahms.

Test VIIT, Discrimination of Appropriate Conditions of

Performance.
(See test manuscript in appendix, page 3/7- )

1. "You have to make up your mind whether this tune
would be sung by a man or a woman. Draw a line under
the name which you think is right. If you are not sure,
put a cross at the beginning."

2. "You will hear a tune played In two different ways,

and you have to make up your mind about which you like
better. If you like the first one better, draw a line
under FIRST. If you like the second one better draw a
line under SECOND. If you are not sure, put a cross at
the beginning. You will hear them played again to help
you to make up your mind."

"This time you have to make up your mind whether the

tune would sound best when performed by a Singer, or a Violin,
or by Trumpets. Draw a line under the name which you think
is right. If you are not sure, put a cross at the beginning/'

3.

'The Arkansas Traveller' (American fiddle
tune, Etude, December, 1924) <~ Violin.



4, Coronation March ('Le Prophete’,

Meyerbeer), »«.— Trumpets. *'=76

5. 'La Cinquantaine' (0ld French tune) - =92

Violin.
6. 'In Praise of Tears' - Schubert - J-60
Singer.

7. "You will now hear a hymn tuneplayed in two
different ways. You have to decide which one would
sound better in a church. Draw a line under the one
you think it is. If you are not sure, put a cross at
the beginning. You will hear them played again to

help you to make up your mind."
8. Sameinstructions as 7.

9. "You will now hear two different tunes which are
sung to the same words in a church. The words are
rather sad and solemn. You have to decide which tune
is more suitable for the church. Draw a line under
the one which you think it is. If you are not sure,
put a cross at the beginning. Youw 111 hear them
played again to help you to make up your mind."

The choice of the group test material.

For Test I, a long list of several hundred songs was
made up from well-known song-books and lists of songs
known to children, and then reduced to a small number by a
chance method. A similar procedure was adopted to give a
list of dummies (i.e., unfamiliar items) derived from small
works like anthems, carols, and similar compositions, un-
likely to have come within the experience of children.
Fach set was arranged in approximate order of difficulty ex-
perimentally, and then the two sets were interlocked by a
chance method, yielding a series roughly increasing in
difficulty.

For Test II, a long list of pieces each of which seemed
to have a suitable and strongly associated name, according
to the composer's title and style of composition, was devised,

and then reduced by a chance method to a small 1list. To
each name was added another of varying degrees of dis-
similarity. These name-pairs, after being analysed and

arranged on the basis of experiment, formed the test.

For Test III, well known melodies of accepted 'shape'
and aesthetic worth were taken, and each was distorted to
give a melody which could be compared with the original for
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pleasing qualities.

In Test VI, lists of songs were made up from song-
books and lists of songs remembered by children, and then
reduced by chance methods. (Songs make more suitable
material than instrumental compositions.) A list of
dummies was made up from names of books and poems, and the
two lists treated as in Test I.

For Test VII, the dummy names were made up from lists
of authors of various types.

In all tests requiring subjective judgments the tests
were submitted to musicians and other adults for verifica-
tion.

Scoring:- It is desirable that the test should have a true
zero point. That is, subjects who answer by
chance alone should have a zero score.

Tests I, II, III:- Correct answer, -+
Wrong answer, -
Doubtful,

Test IV;- Correct answer,
Wrong answer,
Doubtful,

OO O

Only three doubtful answers were recorded, SO no serious
injustice is done by this method.

In items 6,7 and 9, half credit was given if the sub-
ject confused Song and Hymn. An experienced person would
not make this confusion in these tests, but there is some
justification for children not making a clear distinction,
especially if they hear hymn tunes of an unsuitable nature,
e.g., certain mission hall tunes. It was felt that such
confusion deserved more credit than zero score.

No correction was made here for guessing. The
presence of four possibilities, and also the opportunity
given of recording ’doubtfull, does, however, reduce the
effect or likelihood of guessing.

Test V:- Correct answer, 1.
Wrong answer, 0.
Doubtful, 0.

Only two doubtful answers were recorded, so, as in
Test IV, doubtful answers received zero score.
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An interesting result occurred in this test, which had
also teen noted in the second experiment. To illustrate,
the first four answers are Joyful, Joyful, Cheerfiil, Joyful.
Many subjects gave Cheerful, Cheerful, Peaceful, Cheerful.
That 1is, they gave correctly the change in emotional tone,
but started at a different point. '"Now it is important to
notice such changes when listening to a composition, notably
in long compositions; in fact, at least as important as
noticing the general emotional tone of the work. (The
above observation may be useful in devising new tests). It
was felt, therefore, that it was scarcely fair to give such
subjects =zero, since their attempt was much better than

others. The general plan was made of giving half credit if
the subject underlined the word on either side of the correct
one. For example, 1if the correct word was Cheerful, he

obtained \ for Peaceful, or for Joyful.

(The general question of correcting for guessing is
still a vexed problem. Such correction may fail to be fair
to a single individual, especially with a small test 1list,
although it is satisfactory if the scores in several tests
be averaged. There seems to be little uniform agreement as
to the correct procedure. In 'Aptitude Testing', page 443,
Clark L. Hull maintains that arbitrary procedures are all
unsound, and says that If errors have any significance,
their effect on the criterion of the aptitude can only be
determined by finding the optimum weighting by experiment,

supplemented by statistical analysis. On page 316, he says
that the use of the formula "Rights - Wrongs" before com-
N - 1

puting reliability coefficients is more likely to produce a
loss than a gain, but in the case of validity coefficients
there is a slight tendency for a gain to result.)

Tests VI, VII:- Correct answer, + 1.
Wrong answer, - 1.
Doubtful 'musical item', Jr.
Doubtful 'dummy', — oS,

Hence if a subject marked all the items with 'Yl or all
with 'N1l, or all with ~h (i.e., doubtful), his total score
would be =zero. This would also occurif he distributed his
'V, 'H' and -hresponses at random.

Test VIIT.
In items 1, 2, 7, 8, and 9, there are two possible
answers, so 'Rights - Wrongs' was taken as the sub-total for

these.

In numbers 3, 4, 5, and 6, there are three possible
answers, so 'Rights - Wrongs» waa taken as the sub-total.



The total score for this test was obtained by adding
the two results so obtained.

A consideration of the tBsts.
Test I. Recognition of Pieces.

In this test the subject has to decide if he has heard
a piece before. Memory for music is thus the important
factor. As the pieces are common ones, the effects of
specific training are neutralised to a considerable extent,
and the important basic factors are probably the group of
activities tending to facilitate the learning and recogni-
tion of music, i.e., the subject's interests connected with
music.

Test II. Association with name.
Here the subject is aided by the mental 'sets', or

attitudes he adopts towards the two names, and it is a quest-
ion of deciding which is more suited to the piece when it is

heard. There are, no doubt, various ways of deciding the
answer, but the person with the richest equipment of imagery
and associations has a great advantage. The complex factors

in this test make it a promising one, for these are used to
a considerable extent in listening to actual compositions.
The ordinary instrumental training, in itself, has probably

little influence in this test. (It Is a common observation
that 'the public likes music with a name', so it is possible
that certain names have special appeals. This might

influence the test results, but probably only slightly. The
difficulty would be minimised by increasing the length of
the test.)

Test III. Melody preference.
This 1is undoubtedly a difficult test; (both to answer
and to devise satisfactorily). It may be answered correct-

ly with the aid of knowledge acquired by training, using
intellectual judgments founded on certain melodic principles,
or it may be answered correctly as the result of a reaction
to the melody as a whole, using the vague understanding of
the shape, flow, or "singable" qualities of melodies which
most people with an ordinary acquaintance with music possess.

Test 1IV. Form discrimination.

The question here, although simple in appearance, 1is

clearly related to the full appreciation of music under
ordinary circumstances. The results must seem disappointing.



for the children must have had many opportunities of
hearing pieces in such forms, yet it is possible that at
this age it is difficult to abstract from particular
examples the broad differences in rhythm, flow, and general
structure that characterise Dances, Songs, Marches and
Hymns. (My own observations with adults, even efficient
singers and instrumentalists, lead me to conclude that form
appreciation is perhaps hardest of all. This kind of test,
because of its application to all ages, may prove to be
valuable for future work).

Test V. 'Emotional-tone’ discrimination.

' It might be thought that the deciding factor here is a
change in the emotional state, mood, or feeling attitude of
the child to correspond with the name, i.e., that the
subject answers ’‘gloomyl if the music makes him feel gloomy.
This view has to be regarded with caution. Myers (page 13)
experimenting with adults, found that music had only slight
effects of this subjective nature, i.e., they gave such
answers with little or no conscious feelings to correspond
with the answers. Undoubtedly there are certain musical
compositions which actually make us feel joyful, yet the
experienced listener will agree that these are distinctly
few, and still fewer are those Which actually make us feel
gloomy. (The geniuses among the composers are apparently
more responsive). There is rather only a tendency for the
music to have this subjective influence, and the effect is
usually, for example, only a slight diffuse pleasurable
excitement instead of a marked change to an emotional state

of a pleasant nature. We seem rather to refer the effect
to the intention of the composer. (Not without significance
is the expression "That music sounds joyful".) Hence

although there is an emotional effect, our judgments have
more of an intellectual nature than we might at first accord
them. (That is, our judgments are influenced more by
cognitive factors than one would expect from cursory intro-
spection. Speed, rhythm and figure are important influences.)

Tests VI and VII. "Names of Pieces" and "Names of
Composers".

Although appreciation of music makes us more interested
in the names connected with musical compositions, thus
tending to fix in our minds the names we encounter, and so
tending to increase the score in these tests, these are
better regarded almost wholly as tests of knowledge. One
reason for their inclusion was the possibility that it might
be found that they could be used as rough preliminary tests
of "musical appreciation and knowledge".



Teat VIII. "Appropriateness of performance".

The above name 1is suitable for the general character
of these tests. The subject has to decide which is the
most effective way, of those suggested, of performing the
music.

Here associations and imagination play a large part,
although a correct decision can be made by processes of
analysis and the use of certain principles.

With the possible exception of Tests VI and VII., it
will be seen that the tests were designed so that the average
subject, using his ordinary experience of music, ha3 little
or no disadvantage in performing the tests, compared with
subjects having an instrumental training. I mean by the
latter, the usual technical training, where the pupil learns
the instrument in the same way as he learns the typewriter.
(The piano especially, 1is very often taught in this way).

A more artistic training, including the interpretative and
expressive aspects of music, 1s sometimes given, but is
usually deferred, often with little reason, until the pupil
is a capable executant, and this kind of training would
increase the score in these tests.

Note on the use of Mummyl tests.

It may be thought that Tests I, VI and VII, with their
component dummy tests are unnecessarily complicated. Why
not ask directly 'Have you heard this piece of music before?l
But this suggests that the examinees will gain credit by
always responding 'Yes', so that we have to secure accurate
results by putting these tests into the form of discrimina-
tion between recognised and Bunrecognised.

In Test VII it would be natural to ask the testees to
write out a list of composers. But this introduces several
difficulties. (1) We might get a list of musicians,
performers, conductors, dance band celebrities, composers of
various degrees of quality and fame, and it would be awkward
to settle whether the subject genuinely knew them to be
composers. (2) A list of wrong and trivial names might
seem sufficiently imposing to the subject to cause him to
stop or relax effort.

By giving a definite 1list we have the advantages of
(1) fixing the nature of the task; (2) obtaining not only
the names that the subject can remember at the moment but the
others beyond the threshold of consciousness; this gives a
better sampling of the subject's general working equipment
of names.
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As for the criticism of making the task easy 'by
presenting the names, it can be answered that the guesses
of the ignorant subject are corrected for when scoring.
The interpretation of the results is, of course, altered
by putting the test in this form, but it is reasonable to
suppose that this is the most useful form.

Similar difficulties would occur in Test VI if we
asked for a list of pieces to be written down. The ob-
jections to the test in such a form would be even stronger
in thi3 case, since the subjects know more about pieces than
composers.

If a test is too difficult, however, (i.e., when the
subjects have little ability to answer correctly many of the
questions) the use of dummy tests may be a disadvantage since
the subject is liable to rely mainly on guessing. In this
case the positive small answer due to positive discrimina-
tion may be seriously affected by the remaining chance score
which is only zero if the chance correction is perfect.

In actual practice there is a small distribution of scores
about the zero which may be comparable with the positive
scores obtained by the subjects. To sum up: this form

of the test has advantages, as has been explained above, but
it is at its weakest in the case of subjects who find the
test difficult.

Results.

The tests were applied to a group of children with the
following distribution:- 11-12 years, 29 children; 12-13,
122 children; 13-14, 42 children.

The Seashore tests were given on the afternoon of that
day, and the National Intelligence test on the following day.
The estimate of two teachers with respect to the musical
interest of the children, (that is, as distinguished from
their technical ability or knowledge,) was obtained.

Table I shows the mean score, standard deviation, etc.,
for each group. The correlation of each test with the
pooled result is also shown, the pool being obtained by
dividing the score of each individual by the corresponding
standard deviation and adding the resulting figures. Such
a pool was taken as being likely to be a better measure of
general musical capacity than any single test. (This matter
will be discussed later, page 42 ).
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The relation between success and age.

It will he seen that there is little evidence for
maintaining that success in the tests increases with age.
However, Groups A and 0 are small compared with Group B,
and their smallness makes it possible that they are not
representative samples. A difference between groups
that is barely significant when the groups are small may
become significant with larger groups, so in such cases a
suggestion of significant increase may be tentatively
regarded as a possible understatement of a significant
increase.

It must be allowed that the ability to make dis-
criminations in these tests may cover a wide range of age.
In fact the classification of subjects on an age basis is
only justified if (1) maturation of function with age
occurs or if (2) increasing contact of the subject with
the environment (assumed to be more or less constant in
character) leads to increasing ability in the function
measured. We may deny or affirm such possibilities a
priori, but the results appear antagonistic to them. The
effect of age will be discussed later when a wider range
of age is available (page 75 ).



THE DISTRIBUTION OF SCORES.

Graphs and distribution tables are in Appendix,
Pages 320 »ncl, 324.

The graphs and score distributions show that the
functions measured conform satisfactorily to the normal
distribution. The distributions are at least as good
as those obtained from many widely-used tests”™A. TO
this extent the tests may be judged to be satisfactory.

It may also be asked: "Do the tests deal fairly
with the best and worst scores?". Let us consider the
results for the whole group.

Test 1I. 5 individuals had a score of 16 out of
18.
i individual had a score of 1 out of 18.

Test 1II. 13 had a score of 10 out of 10.
r t 1 " i i
3 0 10.
Test 177I. 2 4 1 & m g I & g,
1 ]1 1 tt " _7 :t ]t 9.
Test IV. 1 n 1 i "8 L I o,
3 ]t ]1 Jt nw 2 ]l I 9.
Test V. 3 11 T woox I I 10.
1 1 1 i i " 0 fio E q0.

No scores between 1 and 31 were obtained.

Test VI. 1 had a score of 50 out of 60.
1 1 1 T 1 3 " 1 60.

1 1 1 n L n 1
Test VII. 2 14« — 50.
;11 11 IL._7pin L5,
Test virz. 6 L L &t L 5. L o
1 1 = i 1 34 " r o9,

Tests III, VII and VIII have the disadvantage of
negative scores which suggest guessing as a result of
insufficient ability. It would be desirable to
lengthen these tests by the addition of more easy items.
While the good distribution of Test VI may be due to Its
being a test of knowledge, it Is likely that the la”ge
number of items is a more important explanation of Its
discriminating power. Probably these tests would be
greatly improved by being extended, but of course the
time of application would be considerably increased.
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Test I and Test II require the addition ofAdifficult
items. However, it is evident that the tests are

designed on sound lines so far as our present con-
siderations are involved.

THE CORRELATION OF EACH TEST WITH THE POOLED RESULT.

These correlations have already been tabulated
(p. 32 ). The descending order of size is seen in the
lists on page 356 of Appendix.

Age 11 - 12.- The descending order of tests Influenc-
ing the pooled result is Appropriateness of Performance,
Emotional Tone Discrimination, Form Discrimination,
Melodic Preference, Names of Pieces, Recognition of
Pieces, Association with Name, Names of Composers.

A”el2 -13.- Descending order is Recognition of Pieces
Emotional Tone Discrimination, Appropriateness of Per-

formance, Names of Pieces, Form Discrimination, Associa-
tion with Name, Names of Composers and Melodic Preference.

Age-15 - 14.- Descending order is Recognition of Pieces,
Appropriateness of Performance, Names of Pieces, Form
Discrimination, Emotional Tone Discrimination, Names of
Composers, Association with Name, Melodic Preference.

The results for Age 12 - 13 are probably more
accurate, by virtue of the size of the group, than those
for the other groups. These results suggest that
Tests I, V, VIII, VI (viz. Recognition of Pieces,
Emotional Tone Discrimination, Appropriateness of
Performance, Names of Pieces) are rather better measures
of broad general ability (or pool of abilities) than
the other tests. (Some {joints relating to this matter
will be discussed later - page 08 and page 70 ).
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The correlations of the teats with intelligence.

The correlations shown on page 37 are the correlations
of the test scores with the intelligence quotients of the
subjects. It can be disputed if this is a sound procedure.
Is the I.Q. a measure of intelligence? Only subject to
certain qualifications. For example, a four year old child
and a fourteen year old may each have an I.Q. of 100. It
would be absurd to regard these as equivalent for the per-
formance of certain tasks. The I.Q. of 100 merely states
that these individuals have the same relation to the general
ability shown by a random sample of individuals of four and
fourteen years of age respectively. Actually ’'mental agel
is a much better measure of intelligence. Nevertheless,
the I.Q0. gives a measure of superior or inferior intelligence
within a given age group, so that the results are not ir-
relevant. The correlations with mental age are also shown.

The only correlations which are significant are those
for Group B, for tests I, II, V and VI, and for the total
group, for tests I, V and VI, yet it is clear that all the
correlations are small. Hence intelligence has 1little
influence on success 1in these tests. These results agree
with those obtained by other investigators, e.g., the results
of the Meier-Seashore Art Test, the Seashore Tests of Musical
Talent, the results of Walton 8 (r = <00 £ *08). Jasperb59
(r = *04 * *07), Daniels50, Williams61l, Lowery”5, Mainwaring”.
(The writer worked out a correlation of school marks in Art
with intelligence measures for 87 pupils and found r = «13+-07).

These low correlations in the preceding tables may or may
not be unexpected. One can find music teaohers arguing
about the influence of intelligence, yet speculations on
these matters call for experimental verification and the
results prove that the functions measured by the tests are
little influenced by intelligence * and may be due to a
general musical factor, several group factors, or many
specific factors.

s J. L. Mursell (’Principles of Musical Educationl, Chapter 4,
Macmillan) maintains that intelligence is an important
component of musical talent. His book is educational
rather than psychological and he offers little evidence
for his view. Of course intelligence is important for
the scholastic side of music, but the above results show
that its importance in appreciation is much more doubtful.



Inter-correlations between the tests.
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The correlations which are significant are those for

Group A, rl/ = - *36, r Sb =*35, Group B, rir= *23,
r;5= -20, r)b - -18, v2y * -30, r,=- -18, rJ = -18,
Group C, r & = -*30, r «— *30, and Total Group,
r = *20, rijy« .19, r, £ = *16, r25 =.17, rb5 = -18.

The intercorrelations are evidently all small. When

the partial correlations with mental age are removed, by Yule's
formula, the resulting intercorrelations are very little
different from the raw intercorrelations.

When the tetrad difference criterion is applied to these
intercorrelations, it is found that the tetrad differences
do not differ significantly from =zero. Hence the functions
measured by these tests have a small common factor which
may be 'g' (Spearman), and, since the saturations with this
factor are low, they are largely independent of each other?
We may draw the following conclusions, assuming that the
tests are measuring functions concerned with musical
appreciation (i.e., purposive and systematic listening to
music) and of importance for making appreciation more
organised, complex and efficient:-

Musical appreciation presupposes a certain minimum
efficiency of sensory processes (pitch discrimination, sense
of consonance and the like - the sort of functions measured
by the Seashore tests.)

On the basis of this equipment is built up a set of
functions such as are measured by the tests already described.
(These functions determine the recognition or non-recognitiom
of musical material, the suitability of the name of the
composition, the emotions evoked by the music, the attitude
set up in anticipation by the name, judgments of form and
structure, the suitability of tone colour, and the like).

Eight representative functions of this type have been
used, delimited by the common experience of what is helpful
in musical appreciation. It might be maintained that far
more than eight functions should have been used. It was not
supposed, 1in devising the tests, that the eight functions were
unitary or independent of each other, nor that the functions
were relatively simple in their organisation. The low inter-
correlations are illuminating in this connection. It appears
from these that the functions are almost entirely independent
of each other, so that no overlapping factors have been
discovered. This has important consequences. It means
that we cannot combine the results of different appreciation
tests as the intelligence tester combines the results of
tests of widely different types. The latter have always
various saturations of the general intellective factor ’'g’
so that the pooling of results accentuates the effect of
‘gl and diminishes the effect of non-overlapping components.

* See page 7? for note on factorial analysis.
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We can only regard appreciation tests as giving a
sample of a range of functions. The pooling of such results
has not a sound theoretical "basis, for the range of
functions may prove to be large, in which case a pooled
result is not measuring 'musical appreciationl in general,
but a particular modification of it, determined by the
nature of the pool.

However, practical considerations help to determine
reasonably useful ranges of functions for pooling, as, for
example, the range of functions covered by the present tests.
The profile method of recording measurements 1is suggested
by these considerations.

Secondly, if 'musical appreciation' is to be trained
in individuals and developed into wider fields, some clarity
of attitude in teaching technique is required. In the
first place, the results of the inter-correlations between
the tests show that we cannot assume that the pupil who is
trained in certain aspects of musical appreciation will
consequently acquire ’‘on his own' the modes of successfully

dealing with.other aspects, i.e., there is little or no
transfer of ability from one type of analysis to another.
Suppose we consider this in more detail. The results of

the Seashore tests show that ability in pitch discrimina-
tion is largely independent of ability in tonal memory, sense
of consonance, sense of intensity, or the sense of time.
Consequently a course of musical training which was largely
made up of tasks designed to train pitch discrimination
would be a barren one. Pupils would improve, slightly in
Seashore's opinion, 1in such tasks, but would not improve in
the other four abilities. Similarly a training based on
any one of the five would not affect the remaining four
abilities. This result, of course, is very obvious if we
regard these abilities as simple sensory abilities, with
little central elaboration and interpretation.

A teacher would need to be an unusually strong advocate
of the old doctrine that a given study 'trains the mind',
in a general sense, before he would initiate the system

hypothetically referred to above. But it is striking that
the functions measured by the tests previously described
should show results similar to the Seashore tests. The

ability to associate successfully a composition with a name
has little relation to the ability to describe its emotional-
tone, or form, and the like. We cannot therefore neglect

in teaching any side of appreciation. Every ability which
it is desired that pupils should possess should be trained
separately. We cannot rely on transfer taking place. No
doubt the differing opinions of musicians on the effective-
ness of certain compositions is related to these considera-
tions. High ability in certain sides of appreciation may
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co-exist with weaknesses in other sides. Consequently,
the aim of the appreciation movement should be to give a
broad training in all the aspects. This will provide a
sub-stratum of training which will make for uniformity of
taste in fundamentals. Such a training will lead the
listeners to attend to music with certain broad attitudes
of expectation. If any components of the music disappoint
this preliminary plan of listening, the hearer will be led
to gquestion the omissions and additions and may in con-
sequence understand more fully the aims of the composer.

As examples of the constituents of this broad training, the
varieties of operations used in the preceding group test
could be used, although it could not be claimed that these
varieties were complete. Limitations of time will prevent
the 'front’ of training from being extended much, yet it

is important to realise that this is necessary if new abili-
ties 1in appreciation are wanted.

Thirdly, the effect of intelligence may be considered.
The correlations of the test results with mental age have

been seen to be low. This leads to the conclusion that a
person with intelligence not of a high order may become an
effective musician. The Seashore tests show that elementary

functions have little relation to intelligence so that such
a person may reach a high technical level of skill in

playing or singing without great difficulty. (His training
may have to be prolonged, however, because of the handicap of
average or less than average intelligence. This 1is an open

question, but we could reasonably expect the intelligent
learner to devise 'short-cuts' from time to time during his
course. This would probably be very noticeable in the
process of reading music, learning harmony, counterpoint,
form, history, and the other scholastic aspects of music.)
On the appreciative side the results of page 38 suggest that
a person of humble intelligence may be proficient in the
tasks covered by the tests. Probably the only handicaps
resulting from a low intelligence will be prolongation of
certain studies and lack of initiative in attempting new
ventures and solving new difficulties.

As in all occupations, however, intelligence is important
for some tasks. One cannot expect a musician of humble
intelligence to go far on the paths of composition, arranging,
editing, teaching or organising. Nevertheless, 1t appears
that functions other than intelligence are generally more
important in the field of music. This is particularly
important for the use of music as a cultural subject. Pupils
in schools should be able to do well in music in spite of
the handicap of low intelligence. Low classes should achieve
much the same success as higher classes of the same grade.
This applies to the sensory training, and the appreciation
side of music. Musical appreciation should therefore fill
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a considerable part of the school time of the dull pupil.
As the age of compulsory attendance is raised in the future,
this matter will call for attention. Since the Meier-
Seashore results (page 38 ) have little relation to
intelligence, we may claim that there is experimental
evidence for the desirability of incorporating more musical
and art appreciation in the time-tables of the average and
backward child. The reason for this is not the common
pedagogic one that if pupils are unable to progress in
'usefull subjects like English, Mathematics, Sciences, or
Languages, then they might as well spend a good deal of their
time on 'non-essentials' like Music, Art, Handwork, and
Gymnastics. The reason 1is that low intelligence is a
severe handicap in the first group but very little of a
handicap in the second, unless the scholastic side of these
subjects is treated, so that the pupils' time can be
profitably used in developing a true basis for cultural and
leisure activities. Further, since dull pupils are dis-
heartened by failure in academic subjects, the emotional
stimulus of success obtained by them in music and the arts
is of vital importance in the development of personality.
(The value of music as an end in itself 1is, of course, not
to be lightly regarded.) These considerations, together
with the fact that every side of musical appreciation had
better be trained separately, opens up a very wide field of
activity for the teachers of music.

The magnitude of the inter-correlations between the tests for
the whole group.

The following list shows the si”e of the significant
inter-correlations arranged in descending order.

rg = *20 t *05 (Recognition and Form Discrimination)

r = *19 + *05 (Recognition and Emotional-tone

discrimination)

r = *18 £ *05 (Appropriateness of performance and

*Snotional-tone Discrimination)

v3s = *17 1 .05 (Association with Name and Emotional-

tone Discrimination)

/6 = *16 + .05 (Recognition and Names of Pieces),

etc.

The first five of the list are the only significant
correlations. The remainder are not significant within the
limits of their sampling errors, so that only speculative
results could be drawn from them. It is impossible to say
if vk , is greater than , or any of the other three, )5,
and v5s , and r,. . There is no significant difference
between them. It can be said that there is a slight relation

between Recognition and Form Discrimination, Names of Pieces
and Emotional-tone Discrimination, and also between Enotional-
tone Discrimination and Appropriateness of Performance and
Association with Name. These relations may be due to the
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ability of the subjects to form an imaginal pattern of what
the music should sound like and comparing that pattern with
the perception of the music presented. This somewhat
nebulous pattern formation would explain the existence of
the relations and also the slightness of the relations.

The relation of the test-results to the age of the subjects.

It was seen that the table on page 32. made it difficult
to discover if the results of the test increased when the
age of the subjects increased. It was decided to examine
this point by calculating the correlation coefficient between
the pooled results of the eight tests and the chronological
ages of the subjects for the whole group. It was found that
r = *39 & *04.

When the correlation was worked out between the pooled
result and the mental ages of the subjects, it was found that
r ~ *30 + *04. This correlation method is only Jjustified
if the two sets of variates are each distributed normally.
The graphs of the scores distributions indicate that this is
true for the test scores, while the ages in the range for
the total group are roughly normal. The correlation results
are acceptable, roughly, and further justification will be
shown later. (Page 1% ).

It can be concluded therefore that there is a small but
significant relation between the musical functions measured
by the test and chronological age, and a relation of the
same nature between these functions and mental age. The
above values of r are consistent with the fact that there is
a high degree of relationship between chronological age and
mental age.

There 1is no significant difference between the two
correlation coefficients so that it is impossible to say
whether increasing power of musical appreciation depends
more on intelligence than on chronological age (the latter
may be a measure of experience in music).

Nevertheless the results show that there is an increas-
ing development with age of the power of musical appreciation

in so far as this is measured by the tests. The Seashore
tests appear to test functions which reach a more or less
completely developed form at an early age * . Adolf Nestle

found that the sense of pitch is fully developed by the

eighth year, that age exerts a considerable influence on the
sense of pitch and the composing of melodies, girls reaching

a maximum of melodic skill by the eleventh year, boys by the
twelfth year, and that at puberty there is a temporary decline.
Reimers6” found that there is a considerable advance in the
development of the sense of pitch in boys between 7 and 14
years of age. Stanton63 considers that no significant



changes in musical ability after the tenth year can be
expected, no matter how excellent the training. Rev”"szo6d
found that age exerts an influence on the development of
musical ability from 7 to 12 years, and that practice and
technical skill have wvery slight effects.

Prager64, who studied the reproduction and recognition
of sound, speech and song rhythms found that performance
undergoes no fundamental changes after 9 to 10 years of age,
with the exception of speech rhythms where an advance from
50% to 76$ success in performance was found in the range
9 to 15 years.

In these accounts we are confronted by a common
difficulty in the psychology of music - the meaning of
'musicality', musical ability, musical talent, and similar

general terms. Also, tests involving performance (re-
production vocally or by movement, or executant performance)
introduce further complications. To clarify this matter,

I suggest the terms Sensorial Musical Ability (in the
audition meaning), Musical Appreciation (embracing central
operations above the sensorial level) and Executant Ability.

Prom the results of Seashore and similar workers, it
seems highly probable that Sensorial Musical Ability does
not increase much after an age level of 10 to 12 years.
The effect of training is dubious. Probably disagreement
on the latter point is due to the methods of training
employed and the methods of measuring improvement.

Musical Appreciation in the above sense comes into the
work of Revesz, Prager, Nestle, (although their terminology
is confusing) and the present investigation.

Our results on page establish definitely that
Musical Appreciation increases, although slightly, with age.
(Part of this demonstration will be found later on page 7° ).

The reliability of the tests.

Reliability coefficients were worked out for each test
by dividing the test scores into halves and working out the
correlation between the half scores for each test. In Test I,
for example, the scores of each subject in the component
tests 1, 3, 5, etc., were added and written out, while a
corresponding series of results was found for the components
2, 4, 6, etc. . The correlation between these two lists was

calculated.

Strictly, this does not give the reliability of Test I

but of the half test. To correct for this, the formula for
the reliability coefficient r' in terms of the r calculated
above is <= _ 2r

14
1+ r
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The values of r' are shown below:-
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The probable error of r' is not found from the same
formula as 1in the case of a computed r.

The formula is P.E. = »6745(1 - rz)* 2
*/N(1- r)*
2
* Usual P.E. $ — a
(1+ r)

The following correlations are significant, using the
criterion of 3 * Probable Error.
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In group A, no difference in the correlations is
significant. In group B, ry and r3 differ significantly,
proving that test V has higher reliability than test III.
In group G no difference is significant. In the whole
group, test V differs significantly from test III, but no
other difference Is significant. There is a slight amount
of evidence for believing that these results for the re-
liability coefficients tend to show the gradations in size
suggested by the wvalues of r, but the sizes of the probable
errors cast doubt-on this assumption so that we can only
accept the gradations tentatively. Tests V and VI appear
to have a fairly high reliability while tests I and III
appear to have a rather low reliability.

The changes in the reliability of test I are peculiar.
There is a significant difference between the values of r
for groups B and C, but not for groups A and B. It is
possible that the children of age 12-13 are at a stage where
doubt in recognition supervenes to a considerable extent.
That is, children in group A probably know less but are
clearer about not knowing the dummies than those of group B,
while group C probably know more and consequently have less
tendency to guess the response to a dummy item. The
superior knowledge of children in group C probably account
for the significant reliability of test VII in group C.

The results for tests II and VIII appear to be of slight
value because the reliabilities are low.

It is interesting to compare these results with those
found by other investigators. Here are the reliabilities of

the Seashore tests”:-

Sense ofpitch r = .71
Sense ofIntensity r s *65
Sense of Time r a *48
Sense ofConsonance r = *43
Tonal Memory r s *59
Sense ofRhythm r = *29

The test for sense of rhythm is the most 'musical' test
of the series for it concerns the perception, recall and
analysis or comparison of rhythmic patterns. It may be
noted that its reliability is the lowest of the set. Now
the tests in the writer's group test which appear most to
resemble the working operations used in musical appreciation
are tests II, III, IV, V and VIII, since these tests call
for active cognition on the part of the subject, and the
reliabilities of these tests are generally low, with the

exception of test V.

This suggests that small reliability is Inherent in tests
bf aesthetics and although this is a disquieting thought for



the investigator, the result may just have to be accepted.
This does not mean that investigations on aethetics should
be shunned. It may be that widespread investigation is
needed to clear up the difficulties, and the place of
aesthetics 1is such that investigation on a broad scale is
highly desirable, yet the prospect of success seems dubious
so far.

The results for reliability show that if we lay more
emphasis on the coefficients for the older children, who will
tend to give more definite Jjudgments, then the reliability
of the group test is comparable with that of the Seashore
test, (excepting II, IV and VIII of the group test).

The Meier-Seashore Art Judgment Test gives a reliability
coefficient of*71 to «85.

It will be seen that the values of r for test VI are

usually fairly high (page k*1 ). This may be due to the fact
that the test i3 comparatively long, consisting as it does
of 60 items. It is of Interest to know what length each

test should be to have its reliability increased, say to a
value of *8.

This can be found by using the Spearman-Brown prophecy
formula655, 66.

where r 1is the given reliability coefficient and rnn is the
reliability coefficient when' n parallel forms of the test
are used to form a longer test (i.e., n forms similar in
range of difficulty, covering the same ground and of equal
reliability).

If we use this formula to calculate n for each test,
using the values of r for the whole group (page 47 ), these
values become, approximately:-

I II IT1T v \Y VI VII VIII
n 9 96 9 46 4 4 46 20

Test I would then consist of 162 items, tak%ﬁg about 90 minutes.

Test II " t I 864 I " 8 hours.
Test III " F T 81 I I " 45 rains.
Test IV " " L I 414 I I " 4 hours.
Test Vv " " = o 40 #‘ I " 20 mins.
Test VI " " I I 249 L £ " 35 mins.
Test VII " " I I 2300 L T " 5- hrs.
Test VIII" n I 180 I T " 100 mins.
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These conclusions show the need for lengthening the
tests considerably, hut it would he necessary to do testing
work at intervals, to avoid fatigue. The time for
lengthened tests in each of the cases of III, V, VI would
he possible, but the others would involve an impracticable
length of time. In the case of VII, the selection of 1100
composers suitable for testing would be absurd. Moreover
repetitions of the same test instead of lengthening it with
new material would inevitably lead to practice effects.

The practicable solution is to lengthen each test to about
five times its present length (except Test VII) and increase
the number of items of average difficulty. At present the
hardest items are sufficiently selective in action. The
tests would then take about half-an-hour each and each would
be performed at one sitting with a generous interval of time
to follow.

Reliability coefficients found by re-testing.

A random group of the older children were re-tested
after an interval of one year. Unfortunately only 20 cases
were obtainable, so the results are no more than suggestive.
The values of the re-test correlations are shown below.

TfST ! 1T ™= TZ -v vr nr VTT
-r 67 10 w20 wto w21 w27 wOb  wUI
P.£T u0S mif ml/f u/S miu mlit u/S 2

Of these, only the values of r for Tests I and VIII are
significant. The other wvalues are evidently small. The
results suggest that repeated testing is desirable to obtain
dependable measures of musical abilities. The mean values
of the scores are listed below. "a* refers to the first
test, ’'b’ to the re-test.

TEST 7 izr % mvr VIrl
b A B aB » b » * A b a b . b
n£AHI fOf IMS §2 < |- Ha SISSGBt-Tj 7-1|bb W If 233 1-7 30i

Apparent increases occur in the means for Tests I, 1II,
V, VII, VIII, but these differences are not significant.
Hence although the possibility of increase in ability during
a year 1s suggested, it has not been proved.

The value of the reliability coefficient for Test I is
quite high, and since Test I is a test for recognition of
melodies this wvalue is explicable, partly at least, as a
memory effect. Test VIII (Appropriateness of Performance)
has a significant value of the reliability coefficient, and
the increase in size of the mean in the above table suggests
that a development of discriminatory aesthetic functions
(or ’'tastel) has occurred.



The validity of the teat.

The question may now he raised, "Do these tests really
measure musical abilities?"

1. In the first place, ’'musical ability’ or 'musical
abilities' is difficult to explain. Attempts to do so soon
raise philosophical gquestions as to what music is or should
be, the value of programme music as compared with absolute
music, and so on. In order to make the tests of practical
value a certain range of abilities concerned with purposive
and systematic listening to music have been considered and
tests for these have been studied, as described in previous
pages. The fact that these abilities are assumed in several
of Stewart Macpherson's questions on page H gives encourage-
ment to the view that these abilities are of practical
importance in listening to music.

2. One way of measuring the validity of the tests is to
examine the correlation of the test results with teachers'
estimates of musical ability, but one immediately encounters
the difficulty as to what manifestations of musical ability
the teacher should pay attention in framing estimates. The
teachers were told to lay the main emphasis on musical
interest on the appreciative side but, of course, they should
take some account of performing ability (e.g., solo singing,
playing, choir work, concert activities, etc.) in so far as
these appeared to develop, or be associated with, special
musical interest on the part of a given individual. Two
teachers gave estimates and these were coalesced into one
list after discussion. The estimates arranged the children
into the four groups A, B, C and D - a descending order of
musical appreciation. Significant correlation was found
between this classification and the pooled result of the
group test. Bi-serial r = .2. Mean square contingency
coefficient, G = *19. However, neither of these coefficients
indicates more than a low degree of relationship. In a
preliminary experiment with the same music tests applied to
45 subjects, a significant correlation was found between a
teacher's estimate and the pooled result of the music tests,
r being *34. This still indicates a low degree of relation-
ship.

Nevertheless it was quite clear from scanning the A, B,
C, D classification and the results of the music tests that
these were agreeing very well with regard to the superior and

inferior pupils. The discrepancies were nearly all concern-
ed with the 'middle' pupils - those whose attainment was about
average. For the purposes of vocational guidance and

selection one is usually most concerned with the superior
pupils, and this should be much more true in the case of
musical guidance and selection so that the low correlation
mentioned above under-estimates the value of the music tests
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for selecting superior pupils. The table below shows the
mean scores obtained by groups A, B, C, and D (the teachers'
classification) in the wvarious music tests.

P 1 K U & -z u  w %j
a 10 2 32 SI ni 335 (D 22 228
0 rs bb i-h kn 11 25k I'k 2k ZJ-o
C 61 in k-f bb 2k-1 -k 2S 20X
D bb ri ul pi 265 15 21 HS

The tests showing steady concomitant wvariation with the
teachers' estimates are Test I (Recognition of Pieces),
Test VI (Names of Pieces) and the pooled result of all the
tests. It is interesting to note that Test I and VI are
concerned with songs so that the estimates of the teachers
are probably based mainly on vocal performance or interest in
songs. The other tests do not show steady gradations but
Tests III (Melodic Preference), IV (Form Discrimination),
V (Emotional-tone Discrimination) and VII (Names of Composers)
exhibit quite good gradations.

3. Significant correlation is found between the pooled
result of the music tests and the pooled result of the
Seashore tests (page £/ ), but again the correlation is low.

4. Agreement is found between the music test results
and those for thecontrapuntal test (page ).

5. The question of wvalidity in relation to school
estimates is discussed in connection with the results for

secondary pupils (pageff).

6. The low correlations with teachers' estimates do not
necessarily condemn the music tests, since it is likely (as
the relations for Test I and Test VI, mentioned Dbefore,
suggest) that theestimates and the music tests are measures
of functions which have little in common. The science of
testing musical abilities is not, in the writer's opinion,
sufficiently developed to settle questions of validity
definitely - a difficulty which confronts every branch of
testing in its early stages.



The order of difficulty of the tests.

The appendix, pages contains an analysis of the
difficulty of the tests as revealed by the scores. Such an
analysis is useful (1) to observe the knowledge of the pupils
in the various aspects of music so that wvarious strengths
and weaknesses can be noted. This form of survey is of
prime importance to the teacher, and, in spite of the labour
involved, 1is worth doing for the possibility of acquiring
information relative to teaching practice. (2) to give an
index of difficulty for each test item, for devising new
forms of these tests. This is useful for selecting dummy
items, which is a troublesome business without such a guide.

The difficulty of each test item was obtained by
calculating the total score made by the group. Rights,
Zeros, and Wrongs were collected to give Rights - Wrongs,
to correct for chance scoring, and the result expressed as a
percentage of the total possible score which is, of course,
equal to the number of individuals in the group.

For example, in Test I, no. 1, age 11-12, 20 were
correct, 5 doubtful and 4 wrong. The total score for the
group was therefore 20 - 4 or 1l6. The total possible score
was 29X 1, so the percentage score for the group was

%8 % 100 or SSHVK. This percentage is a measure of the

number of significant correct decisions made by the group for
Test I, no. 1. The descending order determined by these
percentages was taken as a measure of increasing difficulty
for the tests.

The tables in the Appendix show that certain tests are
more successfully performed as the age of the group increases.

In Test I, these are 'Heraclitusl, 'The Kings” Choral”,
'Peace be with you', 'From Highest Heaven', 'Puer Nobis’,
which are all dummy tests.

It may also be noted that considerable uncertainty exists
in the performance of dummy items. The median index of
success 1s roughly 60S$, whereas subjects with clearly defined
memory patterns would score 100S. It is clear that within
the age range studied such clearly defined memory patterns
do not exist. A similar conclusion is obtained by observing
the fluctuations of the scores for the music items. In
many cases the percentage scores decrease with age. This
may be due to insufficient assimilation as the experience of
the child widens. One reason for this 1is the fact that the
pressure of the school curriculum causes music to be treated
less thoroughly as the qualifying examination draws near,
and it is probable that children treat the subject with less
attention.
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It is of interest to note that 'All through the night'’
and 'Rio Grar.de' have low scores, yet these had all been
taught in school. This suggests that extra-school environ-
mental influences have a major influence in memorising music.
This 1is not very surprising. The radio, cinema, children's
games, gramophone and 'whistling' have omnipresent influence
outside the school activities. There may also be certain
repressing forces at work, as we shall consider later, apart
from those due to examination pressure or anti-school
attitudes. The low result for 'Onward Christian Soldiers'
is due to some extent to lack of church contacts, a fact
which was verified by later questioning.

In Test II, the Items whose successful performance
increases with age are 'Sea Surge’, 'Wedding March', 'Song
of the Sea'.

Consistently high'are the scores for 'The Wild Horseman”
'At church', 'Cavalier'.

The low scores for 'The Organ Grinder' are probably due
to the steady disappearance of organ grinders from the
experience of children. Such a possibility must be kept in
mind in forming tests. If the child forms an expectation
pattern based on 'Church organ' instead of 'Organ Grinder',
the perception of incongruity experienced after hearing the
music will tend to make him react in favour of the alterna-
tive name 'Dreaming'.

The results of Test III are substantially those which
would be expected.

In Test IV the low scores of 'March Militaire' and the
Bach March are surprising. They cast doubt on the assump-
tion which is commonly made by musicians that the March form
is easily recognised.

In Test VIII (page”6/ — —ae results for 'Arkansas
Traveller', Coronation march, Hymn (item 7) and 'Rock of
Ages' are surprising. It seems clear that the task of
discriminating the appropriate conditions of performance is
difficult for the average child between 11 and 14 years of
age, probably not because of any great inherent difficulty
of the task/but because the child lacks the proper criterion
for deciding the issue. ror example, the mechanical
dexterity possible in violin playing decides the issue for
'Arkansas Traveller', the loudness and timbre of trumpets
decides it for 'Coronation March', and the perception of
thinness or emptiness in harmony decides the answer for Hymn
(item 7). The very poor resuld for 'Rock of Ages’, is
probably due to the hearing of bad 'jingly' hymn tunes of
the Moody and Sankey type together witht he failure of the
child to realise the suitability of the Bach tune for 'sad
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and solemn words'.

In the results for Test VI, page 35V , some of the names

had been definitely encountered in school. The test
percentages for these were 97%, 95%, 91%, 86%, 78%, 65%, 54%,
38%, 21%. 7 of these are above the median of the percentage

results and 2 are below, yet this does not significantly alter
the conclusion already suggested in Test I, page 54 , namely
that extra-school experience is probably a major influence.
The median percentage result for the dummies is about 30%,

as compared with 60% for the dummies in Test I, leading to

the conclusion that children have very imperfect recollection

of the names of pieces of music. In Test VII, page 360,
the median percentage score for the 'dummies' is 0%. This /

is striking when one reflects that the result should be 100%:
that is, if the instructions are understood, as they should
be, especially since practice examples were given. The
subjects certainly appeared to understand the instructions.
(The instruction primarily affecting 'dummy' items was "If
you do not know that the name is the name of a piece of music,
put N". One would expect that this instruction should lead
to 100% success with 'dummy' items.) Indifference to names
of pieces, and, to a greater extent, to names of composers,
is quite common among people of musical interests, especially
those whose interests are largely executant, e.g., choir
singers.

In Test VII, pages 31>0to3bl , the results indicate the
very slight knowledge which children of these ages possess

about composers. The high position of Sullivan is doubtless
due to observing references, 1in speech or advertisement, to
'Gilbert and Sullivan'. The low average scores (page 32. )

and the low reliability are explicable because of scanty
knowledge.

By analysing the results in these ways it Is possible to
note the tests which promise well for test formation, the
'content' of the child mind for musical information, the
ability of the child to perform musical judgments, and
individual differences in psychological structure.

The comparison of the scores for sex-dlfference. (Total
groupTT

The mean scores, etc., are shown on page 36

V= coefficient of variation (V= 1if£2fT).
Mean

The mean scores show close agreement for boys and girls.
An index of this agreement can be taken as:-

100(~2_ 72 ™) (% 3 mean for girls)
MB (MB * mean for boys)
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This index will be zero if the means are equal and will be
large if the means differ a good deal.

The agreement measured in this way is roughly 8% over
all the tests, except in Test VII where it is 88%. This
suggests that girls may be superior to boys in discriminat-
ing the names of composers, possibly because of the greater
interest of the female in persons, yet the test of signifi-
cant difference is satisfied only by the results of Test II.
Hence it can be concluded that boys are definitely superior
to girls in this test. The processes involved in this test
(verbal associations, mood-tones, imaginative operations,
eduction of relations, etc.) may be influenced by genuine
sex differences in affective organisation. If suggested
(but not definite) information is accepted from Tests V and
VIII, then girls tend to be slightly superior to boys in
discriminating emotional tones, but rather more inferior in
discriminating the conditions of appropriate performance.
These views could be reconciled by considering that boys make
more definite and direct judgments while girls may hesitate
as a result of emotional influences.

With the exception of Test II, there is no significant
difference between the results for boys and girls.

The wvariation of the scores for boys and glrl3.

Girls vary a little more than boys in the scores for
Tests I, 11, II1I1, 1V, VI; equal variations are found in
Test V; girls vary less than boys in Tests VII and VIIT.
The differences 1in variation are remarkably low. Only in
Test VII is there a striking difference. The latter suggests
that girls have more definite knowledge of names of composers
than have boys. The wide variation, especially in the case
of boys, may be explained by the fact that definite scoring
took place over a limited range of the test scale.

The order for increasing variation in test scores is
found to be the following:- V, IV, I and II (equal), VI, VIIi;
III, VII.

One might have speculated that practice, skill and

interest in rhythmic movement - rather commoner in boys than
girls - would have given boys an advantage over girls in the
tests. This advantage has not been established except in

Test 1II, This rhythmic experience of boys, i.e., marching,

athletics, might explain the results of Test II, and explain
why boys are generally less variable in the tests than girls
are. As a rule boys tend to be a little more variable than
girls in biometric distributions. It was noted that the
intelligence scores of the two classes were of this nature, a
fact which makes the results in music tests more surprising.
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The relations between the test results and the Seashore tests.
The correlation coefficients showing these relations are
given on page 58 . The Seashore tests are represented by

S with the appropriate suffix.

g1 Mmeans the test for Sense of Pitch.

52 n T t I gense of Intensity.
i i I i )

s3 | | Sense of Time.

sa T T T Sense of Consonance

- T n as Tonal Memory.

s6 L t I - Sense of Rhythm.

Since Groups A and C are small compared with group B,
the latter is more likely to be a representative sample and
the results for it more likely to be accurate. Adopting
this point of view, 1t can be said that Test IV (Discrimina-
tion of Form) has significant correlations with Sense of
Pitch, Sense“of Intensity, Sense of Consonance and Tonal
Memory. It is surprising that no relation has been proved
to exist between Test IV and Sense of Time and Sense oT
Rhythm, vyet it is possible to explain this. A composition
containing relatively high or low notes is not likely to be
a song or hymn, e.g., Item 2, 3, 4, in Test 1IV. Again a
composition with a very strong accented structure is unlike-
ly to be a song or hymn, e.g., 1, 2, 3, 4, 5, 8. A diatonic
or relatively smooth composition is probably a song or hymn,
e.g., 6, 7, 9. The test for Tonal Memory is testing, to
some extent, the ability of the subjects to perceive melodic
patterns. This 1is related to the perception of phrases and
hence to 'form appreciationl. As far as the tests which
have been used are concerned, the results are quite consist-
ent although admittedly somewhat unexpected.

Test V has significant correlations with Sense of
Intensity and Sense of Rhythm, i.e., the ability to name the
emotional tone of a composition depends definitely on its
general level of intensity, accent and rhythmic structure.
This is what could bo expected, e.g., Item 1 is ‘joyfull,
but at a slower tempo and on a softer scale of intensity could
be called 'cheerful', and oven 'peaceful'.

There 1is no significant relation to the 'Sense of Time'.

This may be due to the fact that Seashore's test 1is using

acotistical elements, or, at moat, material of very humble
pattern, whereas the rhythm t03t 1is using material possessing
more complexity of structure, In fact more resembling that
used in actual"compositions. This suggests that the views
of the Gestalt psychologists are more important than those

of the 'elementarists' (e.g., Wundt, Helmholtz and even
Seashore).
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Test VI (Names of Pieces) is significantly related to
'Tonal Memory*. The latter test may be performed by using
auditory imagery, verbal imagery, or kinaesthetic imagery,
any or all of these, whereas Test VI probably depends mainly
on verbal imagery. This suggests that the Seashore test
depends largely on the verbal process of counting, yet the
relation of tonal memory to Test I and Test IV show that audi-
tory imagery is involved.

Test I (Recognition of Pieces) 1is significantly related
to Sense of Pitch, Sense of Time, Sense of Consonance, Tonal
Memory, and Sense of Rhythm. All this is what might be
expected. The Sense of Consonance 1is involved probably
because experiences of tonality and chord progression are
remembered as well as the melody, again an index pointing to
Gestalt theory.

It can be said generally that the relations between the
eight music tests and the Seashore tests are fairly small.
The two significant negative correlations for Group C appear
to be meaningless.

It may be noted that the probable errors of the correla-
tions in the three preceding tables are higher than those
previously obtained for values of r of the same order. This
is due to certain members of the groups being absent on
account of illness. This being a random influence, should
not appreciably affect the results.

The correlation of the pooled result of the group test
in music with the pooled results of the Seashore tests is,
for the whole group, r = *24, a significant wvalue showing
that the two sets of tests are measuring some things common
to both, a result contributing to the wvalidity of the music
test already discussed. The value of r is not large, but
this is not necessarily an objection to the music test,
because the Seashore tests can be objected to on several
grounds and because the Seashore tests are measuring less
complex and less 'musical' functions than the music test.

The results for the group test when subjects having the same
mental age are aggregated.

In the following pages the results are computed for
groups of mental age 11-12, 12-13, etc., 1in distinction to
the previous classification for chronological ages 11-12,
12-13, etc. The latter method might be expected to produce
groups with an increasing experience of music, while the
former would produce groups with increasing intellectual
capacity. Further, a given mental age 1is the same as the
average chronological age of a large sample; that is,

1000 unselected individuals of chronological age 11 have an

average score performance which is nearer to that denoted by
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mental age 11 than the average score performance of 100
unselected individuals. If the results are arranged on the
hasis of mental age, it may he hoped that we obtain some of
the benefit to he obtained from larger groups arranged
chronologically, provided the 'mental agel groups are
adequately large.

A' comparison of the results for the two modes of
classification may suggest the consequences due either to
intellectual capacity or to musical experience. The mean
scores and graphs are in the Appendix, page 302.

GRAPHS.

1. The mean score was plotted against the corresponding
mental age of the group and the graphs on page 303 of appendix
show the results. It can he assumed roughly that learning
is proportional to mental age for the subjects used. Where
large deviations occur, these are likely to he due to except-
ional environmental circumstances like additional out-of-
school experience, or due to the ability being largely
independent of intellectual factors (e.g., certain aspects
of handwork or art).

The graphs which are fairly uniform and approximate to
the law of proportionality are those of Tests I, II, V and
VI, while III, IV, VII and VIII are variable. These results
agree with the values of r for scores and mental age (page 31 ).

Test VII is no doubt variable because the subjects
appear to know very little about names of composers.
Ability will depend mainly on random observation of some kind.
Prom page 31 it can be seen that the mean score of a group
increases as the chronological age of the group increases,
which verifies this conclusion.

Test III is another difficult test. Success 1in it
depends little on mental age.

In Tests IV, VII, VIII the variations from mental age
10 to 13 may be due to the influence of the gqualifying
examination, when the three R's loom large in the eyes of
teacher and pupil, with the result that musical education tends
to be superficial, directed to the informative and reproduct-
ive rather than to the aesthetic and interpretative.

Tests II, IV and VIII yield graphs whose true orienta-
tion may be more or less horizontal; and, since these depend
on the formation of judgments important in music, some
evidence is provided for the view that musical appreciation
(in the musical sense) is largely independent of mental age.

2. The score distributions were plotted for the groups
of mental age 11-12, 12 - 13, 13-14 years, and the graphs in



the appendix (page ss¢7. ) show the result.

These conform to the usual normal frequency type and
resemble those already obtained when chronological ages were
considered. For age 13-14 the mental age graphs are a
little more symmetrical than those based on chronological
age.

INTERCORRELATIONS.

These were worked out for the group of mental age
12-13 years (38 subjects). The wvalues are of much the same
order as those obtained before. (See appendix, page 3S3 ).

The significant values are v13 and v7S , showing a
definite overlap of the functions used in 'Recognition of
Pieces' and 'Melody Preference', and also between 'Association
with Name' and 'Emotional-tone Discrimination'. The first
overlap may be due to the Influence of the experience of the
subjects In developing concepts of attractiveness in relation
to the melodies with which they are familiar and the musical
taste so formed subserves the task of judging a pair of given
melodies, so as to form a preference. This relation may be
significant for teaching method. To Inculcate melodic taste
or to develop the power of apprehending melodic shape, one
naed not theorise about aesthetic capacity, general musical
ability or other obscure entities, but, adopting a realist
attitude fortified by this experimental result, teach melodies
intensively and extensively (especially the attractive
classical melodies), securing memorisation in varied ways.
The second relation is no doubt due to verbal, imaginal, or
emotional processes which determine an attitude of expecta-
tion as to how the music should sound. If the attitude of
expectation is concordant with the test item, a successful
performance of the test item will generally ensue. If not,
the resultant doubt will generally lead to failure.

The intercorrelations are evidently small, as was found
already when considering the results based on chronological age.
Similar conclusions can therefore be drawn. The average of
the above correlations Is *08 while the average for Group B,
page 3? , 1is *03. This provides a hint that there is a
slight increase in the degree of relationship between musical
functions when the individuals of a group have approximately
the same amount of intellectual development.
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SOHE EXPERIMENTS DESIGNED TO CHECK THE PRECEDING RESULTS.
(SECONDARY PUPILS?)

The group test was applied to a group of secondary
school children at the middle of the third year of the
course. The teacher's estimate of general musical
appreciation for each pupil was obtained together with
marks for a practical examination which had been given
the day before.

A week later the group test was applied again, the
teacher's estimate was invited, and the same practical
examination given at a week's interval from the preced-
ing one. This procedure gave two sets of data separat-
ed by a week's interval, and the components of each set
were almost contemporaneous.

The tables shown on page 64 summarise the results.
Information supplied by teacher .

The correlation between the teacher's first estimate
and the pooled result of first test

r s *25 1 *08 (Mean of estimate B 68-19
<r = 16.5)

The correlation between the teacher's second
estimate and the pooled result of first test

r = *39 £ *Q7 (Mean of estimate - 65.52
¢ z 13.9)

Reliability coefficient of the estimates of the
teacher.
r a *32+ <08

The correlation between the pooled result of the
first test andthemean of the estimates made by the teacher.

r - *44 £*Q7

The reliability coefficient of the practical exam-
inations of the teacher

r = *32+ *08

The correlation between the second practical exam-
ination and the teacher's first estimate.

r - *43 % *07
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The practical examination set by the teacher
consisted, of the following types of question:-

1. Pitch (a) Writing in sol-fa from memory a phrase
played on the piano.

(b) Writing a longer phrase in sol-fa to
dictation, 1.4., writing each note as it

was played.
2. Rhythm. Writing staff symbols for a rhythm tapped
and played.
3. Writing a tune of four bars in staff with key, time
signatures and bar lines - first sol-fa, then

rhythm, then combining to produce the final result.

4. Recognising composer and work. - examples taken from
term's work, i.e., gramophone records, piano excerpts.

5. Writing a tune in sol-fa from memory. These tunes
includad'-"'psalm tunes, folk songs, and airs from the
composers being studied, e.g. 'cello theme from 1lst

movement of Unfinished Symphony.
Discussion of the results.

Tables I and II exhibit no significant difference in
the results. It was noticed that in test I, several of
those who had done well in the first presentation of the
test had reduced scores in the second presentation.

The latter test was given without any comment about its
having been done before, but these subjects responded
positively to the 'dummy' items. This reduced the score,
but the phenomenon is obviously an inherent difficulty

in the way of re-testing, and suggests that the
reliability is under-estimated. Perhaps this is the
reason for the standard deviation appearing to increase.

The distribution of scores showed that Tests I, 1II,
and VTII were presenting little difficulty at this
stage. The graphs (Appendix, page 38k) show that the
distributions conform satisfactorily to the normal
frequency type, indicating that the test is generally
suited to the abilities of the subjects (Test II is least
satisfactory. It is evidently rather easy for the sub-
jects used.)

Table V gives the following list, where the values
of r between the pooled result and component tests are
in descending order:-
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ntones OF conPesEHS, T- *f'f + <&

v f NAMES OF Pieces. r* 'k7 t '°7
noT'oMF Tone HScfilMINATION. r - 'kl t 07
association with name, r~— -kk- '°7

cw ArPKorKiATtrNESS OF PEPFOPMANCE . r = -37 t <02
FOAM PISCHIMINATION. r= 311t ;08

lir nCLOiic PEEFE PENCE. r * '33 t -0S
X PE COGNITION OF PIECES. -r X .23t -oi

None of these values of r differs significantly
from the one adjacent to it, so the order of value is

only approximate. If we assume that the pooled result
is a measure of ’all-roundl appreciation, then VII,
VI, or V is the best single measure of it. The results

roughly agree with those on page 3bfor elementary school
children, except that test.' VII has become important.
This is no doubt due to the systematic instruction of
the secondary school.

Table VI shows that =rzi, 157> *7
are significant.

T2} -35  -0i
tj?=-34 t —of
¥l = -5k + -0b

None of these wvalues of r differs significantly
from another. The overlap in testsVI and VII is no
doubt due to the resemblance between the two tests, and
is due, in part at least, to the operation of verbal
processes.

Test III can be regarded as the most aesthetic
test musically, and its overlap with II suggests that
these are suitable musical tests. The low correlations
in Table VI resemble generally those on page 39 where
low values were also obtained.

Let us consider now the results for the teacher’s
estimates. It will be seen that the practical exam-
ination of the teacher contained tests for which the
pupils could prepare; namely tests IV and V, and to

a lesser extent the remaining tests. The reliability
of this examination was small (r = *32 ~ *08), although
significant. The teacher maintained that it was

exceedingly difficult to give a percentage mark of



67

general musical appreciation and interest, and that his
estimate was consideredtrynim to be of little wvalue,

yet the reliability of the estimate appears to be of

the same order as that of the practical examination

(r - *32 £ *08), in which he had a good deal of
confidence. In framing his estimate he was invited

to use any knowledge of the pupils which he possessed.
Now this teacher was particularly conscientious, was
enthusiastic about teaching music, and had opportunities
in after-school activities to discriminate the interests
of the pupils, so it would be unfair to regard the low
reliability as due to scamped estimation.

Taking the pooled results of the first group test
as measures of musical appreciation, the correlation
between them and the teacher's estimate is low (r -
e25 £ *08). Now, on the occasion of making his
second estimate, the teacher said that he thought that
he had been more systematic and thorough in allocating
the marks, and that the second estimate appeared to
him to be more accurate (statistically the coefficient
of variation was a little less).

The correlation was now*39 - -07. This 1is not
significantly greater than the first wvalue, but in
the light of the teacher's remarks I am inclined to
accept it as a genuine increase.

When the average of the teacher's estimates was
taken as a value more likely to be correct, the cor-

relation with the pooled result became,44 - '07,. which
is of the same order as that found between the Seashore
tests and teachers' estimates (r - *4).

The reliability of the pooled result of the group
test is #62 £-05; hence it can be said that this test
is more reliable than other”tests in music, (except
two of the Seashore testsp in spite of the fact that
the latter is testing simple functions.) Moreover, the
music teachers who have heard the test express their
interest in and approval of the test, and agree that
it is a good test, in their opinion, of the higher
functions used in musical appreciation, especially
Test III. All these considerations serve to justify
the test, in spite of the weaknesses which have been
mentioned in previous pages.

The prognostic value of the test can be evaluated
by considering the relation between the best performances
in the group test and the best individuals according
to the teacher's estimate. It can be assumed that
the teacher's estimate 1is fairly accurate for the
high estimates and that the unreliability is caused by
the difficulty of assessing the middle or lower middle
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grades. For vocational work the higher grades are
usually more important.

Scores for high grade subjects.

bHOVp TEST SCORE (Poor) RANK. TEACHERS MEAN ESTIMATE W K REMARKS
31 1 90 z CHOIR  SINOPR
36 z 11 / PIANO. Z YEARS.
2k 3 if P PIANo. WEARS * CHOIR
CPAUNTS INTtAeSTOO)
33 Ip To tk PIANO . U it-AM.
n fi ir 1  FATHER PLAYS PIANO
(na-nti'A ¢cm CHUA UKUP}
21 n sr 3 PIANO. LYCARS.P CHOIA.
21 71 bo <ik CHOIR . INOTHPR »/«««.J
31 1i 10 u Lo
hi Jit&r 4514,
30 1it 6s Ct lu5r AUy
t f

10 lit 10 3 PWNO U rcAtc.* CHOIA.
PUPIL IN CPOA .

30 ni £ zik  PAABUTS SiC.
30 ut 30 -

30 ni 67 » -

30 lit S3 7 PIANO, Ii YEARS.

9 out of the first 14 subjects on the list of the
teacher's estimate are in the upper quartile as decided
by the group test, and it is probable that the teacher's
estimate is measuring functions which are not the same
as those measured by the group test. Further, member-
ship of a choir may suggest to a teacher a degree of
appreciation of music which does not occur in fact(al-
though this does mot affect many of the higher estimates
made by the teacher). Piano experience 1is clearly
important in assisting performance. It slightly helps
tests VI and VII but has no decisive effect on the other
tests. As these young pianists are particularly en-
thusiastic about learning the Instrument, I am inclined
to regard the piano playing as an effect of musical
appreciation rather than as a prime cause of it.
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Tentative norms are shown below in the table of
percentile scores.

SCORES
FORCENTTLE T ir Sr FT TL Tt -vE T/57
qo 10 10 1 7i ? kb 21 si
© “ 10 1i s Hi ni ni
no s s 7 b r 37 21 7
bo lu- X 7 Si 71 Is 1ii 7
S0 11 £ S si ni 3k tsi- b
kO 11 £ 5 s 7 11 11 si
10 a 7 5 ki 7 31 11 ki
10 ioi b 3 ki bi in Si 11
10 g b 1 35 b 13 7 o

The above table is suitable for children in the
first three years of the secondary course at school.
For others (elementary children about the 10-13 years
level) the table below, derived from the preceding

test,is suitable(page 33 ).
SCORES

PERCENTH.E T TL ur. TZ X 7L m Y3z
90 Ik s 7 bi si 3Sj si
S0 11 S s si £ 3 bi  k
no 11 S k si ni 30 ki 3i
bo 10 ) 3 S n } 3
so 10 6 3 ki 7 2si i H
6-0 ? b 1 ki bi 11 i I
30 s s i v b i 20 X i
20 7 k 0 X 0 b -1 /]
1 b, % -1 3 si 11 X >j_

The overlap of percentiles in certain tests shows
the need of using longer tests in order to obtain finer
discrimination. This has already been noted on page
SO , in discussing reliability.

The table in the Appendix, page , 1s based
on average scores for the secondary pupils. The
average 1is that of the test and its repetition. (This
average 1s statistically sound since the tests and the
repetitions have similar standard deviations.) The
resemblance of the means on pugo bl+ suggest that
practice effects may bo slight, yet the test re-test
reliability is rathor low, which may be due to changes
in response in the repeated tout which are caused by
experiences in tho first teat. (For example in the case
of 'dummyl items.)



The use of average scores from test re-test results
is probably more sound than the use of a single score.

Some individual cases.

Examples of the use of the norms is shown in the
diagram below for subjects A, B and C (Secondary Pupils;

table of norms on page V/ ).
mr % 3L

— 10

with separate scores of 18, 10, 7, 8%, 9, 51t, 36,
7L The corresponding percentile wvalues are 100, 100,
70, 60, 90, 90+, 90+, 80.

B had rank 3 with percentile scores of 20+, 70, 70,
60, 80+, 90+ 90+ 40.

C with rank 57 (out of 58) had percentile scores
of 10, 70, 10-, 40, 60, 10-, 10, 10.

Subject A is enthusiastic about music, sings in a
choir with zest, and generally appears to be anxious
to learn. Subject B sings in a choir, with less appear-
ance of enthusiasm than does A, and has been studying
the piano for four years. Subject C is a brilliant
girl, interested especially in languages, but who says
that music does not Interest her.

Subjects A and B are about equal for test II and IV.
The superiority of A over B in I, II, V and VIII is
partly due to greater experience in choir work (showing
itself in test I) but more probably to difference in
musical interest and attention. The equality shown in
tests VI and VII is due, I think, to the piano experience
of B giving some advantage in becoming acquainted with
names. A's comparative weakness in IV 1is due perhaps
to lack of piano experience. C is very weak in all
tests except II and V, the tests where verbal imaginal
processes are helpful in success. This result may be



due to her Interest and success in language activities.

Profiles such as those on the preceding page are
helpful for grasping the general level of a subject's
abilities, and for diagnosing and treating particular
weaknesses. If results from the Seashore tests
and written tests of the Kwalwasser type are added to
extend the profile, one has a serviceable record, which,
taken in conjunction with intelligence measures, teacher's
estimates and notes about family circumstances, 1is a
useful foundation for considering individual differences
and for prognostic purposes.

An abnormal case will now be mentioned. The
subject was a mentally defective boy of 12 years of age,
so deficient that no measure of his intelligence could
be made. He could count from one to ten In a halting
manner and the numbers above four were obviously diffi-
cult for him to repeat. He was qgquite unable to count
backwards from ten even when the series 10, 9, 8 was
suggested. He could not distinguish right from left,
name the day of the week, tell the month or the year.
The boy was almost entirely uneducable, yet had ’"one
talent". He haa an astounding facility for playing
a mouth-organ and spent most of his time doing so.

It is true that the mouth-organ is a humble musical
instrument but the ability of this boy In playing it
represented a triumph of patience and enthusiasm when
one considered his handicap. He could play in an
effective way for hours without appearing to repeat

any melody, yet his performance was not a primitive ran-
dom improvisation but consisted of music hall melodies,
folk songs and others which I could not clearly recognise
although they were structurally coherent. An attempt
was made to test him with the Seashore tests but the
speed of running the records was much too fast for his
slow “reactions. Such attempts as he could make before
the irecords out-paced him suggested that the tasks were
impossible. The same conclusion was drawn from slowly
performed piano tests made by the writer as paraphrases
of the Seashore tests. The music tests demised by

the writer were then applied, but none was effective
save Test I, Recognition of Melodies. In this test,

he had 12 items correct out of 18, yielding a corrected
score of 6, or a percentile result of 10 if he is com-
pared with others of his own age, a procedure which is
hardly fair to him. Hence about 90°/o0 of children

of his own age exceed him in recognition, but this is
really a very creditable performance for one of his
mentality. The profile of this subject is consequent-
ly reduced to the measure of a single function, but his
scoringTthe recognition test, and it only, is quite
consistent with his playing of the mouth-organ. It was
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reported by the boy, and verified by the headmaster, that

he heard tunes in 'shops' (i.e. cafes run by Italians
and shops selling wireless sets and gramophones.) This
was one source of new tunes for playing. The boy also

maintained that his father showed him how to place the
mouth-organ in his mouth in playing, but this explanation
was doubtful, for the headmaster stated that the father
had no interest in the boy or the home and that he

could not be much at home because of his drinking habits
and recurring prison detentions. It is more likely

that the boy imitated the movements of his father and
others in playing the mouth-organ and from the kinaesthetic
habits set up in this way his ability in performance and
the recognition of tunes was developed. It is interest-
ing to notice that his six errors in the recognition

test were all in 'dummy items'. He was correct in all
the tests to which an affirmative answer was expected.

He appeared to have a poor memory for music heard recent-
ly, say after a quarter of an hour, but his 'long-
distance' memory appeared quite good. Another interest-
ing point was that If one whistled a few notes of a
familiar tune he could play the whole time on the mouth
organ, but he was not so quick at doing this if one

played the notes on the piano. Again, If one whistled
a melody unfamiliar to him he could imitate a little of
it on his mouth organ. I think it likely that muscular

tensions and kinaesthetic imagery account for many of
the phenomena shown by this subject yet there appears
to be no doubt that he had also a genuine interest 1In
music, apart from,for example, the want to do something
and receive attention.

Function fluctuation.

We may now consider If function fluctuation accounts
for the rather low reliability of the tests. When the
test scores are split into equivalent halves, A may
represent the test formed by the "odd" items and B the
test formed by the "even" items. A, and B, therefore,
give measures obtained at the first application of the
tests; Aa. and B” give measures at the second applica-
tion. The proof of the existence of fluctuation of
the mental function measured by tests A and B is that
r. . . differs significantly from zero67*68.
(A, —A, X«rBx)

The values of r which were found are shown below

TEST T 1 31 v -7 vt
v ol w0 —lit Wbs cj»w  ES
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The values of the coefficients for Test I
(Recognition of Pieces) and Test VI (Names of Pieces)
are significant. The quantity X't' (a,—*,xb.D.)

~A, 8 M rAz(0
is an index of the amount of fluctuation, Assuming
that r B m > we obtain as estimates of
this quantity e41for Test I and *7 for Test VI. Hence
function fluctuation occurs in Test I and Test VI,
and the latter shows more fluctuation. These results
appear strangej the writer anticipated that tests
which were probably involving emotional factors (e.g.
sentiments, preferences) such as II(Association with
Name), III (Melodic Preference), V (Emotional Tone
Discrimination) would be more likely to manifest function
fluctuation than a memory test like Test I or Test VI.
No function fluctuation has been found for Tests 1II,
I11, 1V, V, and VII. This 1is encouraging for the
development of tests for musical abilities to examine
Individual differences since it suggests that there is
nothing of the eoccult’ about these abilities! That
is, they do not appear to be inherently variable.
There is a reason for the fluctuation in Tests I and
VI, namely the use of ’'dummy’Items. To put the
difficulty in an extreme form - suppose in Test I
the subject answers the question in the re-test 'Have
you heard this tune before' by giving the response 'Yes'
to every Item. Prom one point of view he has scored
full marks (having heard all the items on the first
occasion of the test) but from the scoring instructions
his score is zero. Strictly speaking Test I is not
in a form suited for repetition. The agreement of
the means for the test and the re-test suggests that
little harm may accrue from re-testing, yet this in
itself is not sufficient justification. Another
aspect of the use of 'dummy' items Is that the task
of recognising a familiar tune Is not the same as the
task of determining that a 'dummy' tune is not known.
(This resembles the philosophical distinction "A thing
Is either 'A' or 'not A'". 'A'" items tend to form
closed categories whereas 'notA' items do not. Hence
the element of doubt or uncertainty in the determination
of the latter.) This objection isprobably another
source of the fluctuation in Test I and the explanation
of the fluctuation in Test VI. (The fAct that fluct-
uation does not for the same reason occur in Test VII,
(Names of Composers), may be due to the fact that not
many names of composers are known and hence there is a
sharper division between the known names and the 'dummy'
names) . This point was examined by considering the
results for Tests VI and VII for the secondary pupils,
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ignoring the responses to the dummy items, and scoring only

the musical items. The test re-test reliability coefficients
were': -

Test VI, r - *69

Test VII, r ' = *76

Comparing these with the corresponding coefficients
in Table 3, page , it Is seen that the coefficients
are Test VI, r - *54, and Test VII, r » *73, so that the
use of dummies reduces the reliability in Test VI but
appears to make no difference to the reliability of Test
VII, a conclusion verifying the above explanations.

The intercorrelation of the first application of
Tests VI and VII was given by r = -54 1 '06. When the
dummy items are ignored the value becomes r - ¢45. That
is, it is 1likely that Tests VI and VII become more independ-
ent tests when the dummies are omitted, or, in other words,
part of the overlap of the functions concerned is connected
with the task of discriminating 'dummyl items from 'music-
al' Items. In practice the recognition of names has
a dual aspect. One can, for example recognise a name as
being that of a composer or recognise a name as not being
that of a composer. Tests VI and VII in their present
form cover both aspects - a quite acceptable form, but
it seems that, on the whole, advantages occur if the
dummy items, although presented In the tests, are not

scored. Probably this is also true for Test I. The
tentative norms for this mode of scoring are shown below.
SCORES

lie wvalue Test VI Test VII
90 29 21 .
80 29 18
70 28 17
60 27 16
50 26 15
40 24 14
30 23 13
20 22 13
10 21 10

The correlation of each test with the pooled result.

The values of the correlation coefficients between each
test and the pooled results of the tests (with the standard
deviations made equal to unity) were given on page 6s,
(TableY) . The order of diminishing correlation value is



11

given by the series Test VII (Names of Composers), VI
(Names of Pieces) and V (Emotional Tone Discrimination),
IT (Association with Name), VIII (Appropriateness of
Performance) and IV (Form Discrimination) III (Melodic
Preference), I (Recognition of Pieces).

It is more accurate, however, to correlate each
test, not with the pool of all the eight tests (which
would include the test under consideration) but with the
remaining seven tests. This can be done by means of a
formula for which I am indebted to Dr. R. H. Thouless.

If a test A has been correlated with a total T (made
up of A+ B+ C «l--—-————- ) then the correlation of A with
T -A (i.e. with B+C+ ........ ) is given by the formula

This yielded the following values of r:-
Test I IT ITT Iv \Y VI VII VIII
r --04 *18 *06 *10 *22 *24 *S7 *10

The only significant correlation is that for Test
VII, so that a knowledge of names of composers appears
to be a measure of musical abilities at the age level
of the secondary pupils. The low values of the correl-
ations indicate that the functions measured by the tests
are largely independent, which is a good thing if a
battery of tests is required. This Is in agreement
with the generally low values of the intercorrelation
coefficients and suggests that the profile method of

recording the results is sound. The order of diminish-
ing correlation values determinedby the table is the same
as in the above 1list.The low value for Test I Isdoubt-

less due to the fact that it is a memory test combined with
the fact that the tunes used are sufficiently common for
most people, musical or unmusical, to have had the oppor-
tunity of becoming familiar with them at the age level of
the secondary pupils.

The inter-correlations. Are they due to chance factors?

The inter-correlations, it has been seen, are general-
ly small, both for the secondary pupils and for the element-
ary pupils. In fact, a good many are not significant.

This raises the question *Is it possible that the tests are
not measuring anything in particular? That Is, can the
Inter-correlations be the result merely of the operation of
chanae factors?'
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This was examined by considering the distribution
of the inter-correlation coefficients about the zero value
and determining if this distribution differed significant-
ly, by the ¢ method, from a chance distribution of the
normal frequency type. It was found that the distribution
of coefficients was significantly different from this chance
distribution, both for the results for the secondary pupils
and for the elementary pupils.

The effect of age on test scores.

The following table (incorporating additional results)
shows the mean scores for groups of different age levels.
In the case of secondary pupils, results for advanced
division pupils of the same age have been incorporated so
that more representative samples are being considered than
would otherwise be the case.

M£AZV5CORES
QROuP NO- CASFS | a vt DT ST vor -V2 VITT
outll*
EL-CMENTAfIX 121 213 o-i 2-1 S/ 4-6 2f-k /nd I k
aUuii’ 1S1 10-1 L1 21 S-o L-S 211 3 S
1U*u, alLxti' 73 ill I k 2-1 k'L 4 21-S 4-y 2-5
3-niju *. HUI.lit' 71 131 7.6 34 5-k 7-1 Sk-5 ISS 5-5

The second year group has a larger fraction of advanced
division pupils than the other groups, which probably explains
some reductions in the mean scores, but it can be seen that
the tests generally show an increase in mean score as age
increases.

Additional results for TestsVI and VII.

It has been already indicated that TestsVI and VII
appear to be good single tests of musical ability if an
estimate 13 sought in a short time, so additional norms are
given in the Appendix (page 393 ). These are based on the
scores obtained from secondary and advanced division pupils.

The numbers of the individuals in the groups were :-
st year - 194; 2nd year - 150; 3rd year - 128;
4th and 5th year - 34.

A re-test reliability coefficient for a first year class
of 34 pupils, the interval between the tests being one week,
was worked out for Test VI and Test VII. The wvalues of
the coefficients were - Test VI, r B *71; Test VII,
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r * »85. These are high coefficients. The means for
Test VI were Mx = 26-94, M2 = 28-91., while those for
Test VII were Mi= 11-38, Mjg =12-54. Practice effects

appear therefore to be small.
Factorial analysis.

A factorial analysis was made of the inter-correlations
on pages 65,3" k0. A general factor with a small factor load-
ing was found which was evidently 'g», and a second factor
entering into several of the tests was noted but this
appeared to be of slight importance and might well be due
to chance. Such a factorial analysis 1is of very little
value because of the number of inter-correlations which
are not significant. In addition, the reliability of
several of the tests is low and this would cast doubt on
conclusions based on factorial analysis. R.M. Drake”
using the tetrad difference technique, has analysed the
inter-correlations of certain musical tests. (Most of
these were Seashore tests. The more ’'musical' tests of
the set had reliability coefficients lower than those for
the Seashore teats - in fact the values resembled the
smaller of those found in the tests composing the writer’s
test battery.) Various group factors were found, and a
common factor. Drake suggests that this common factor
might be characterised by memory for auditory items or
perhaps by 'ear-mindedness', auditory attention or auditory
concentration. The writer believes that this work would
have been more valuable if more of the tests had been of
the aesthetic ’'appreciation’ type rather than of the Seashore
type, and if, further, such tests had higher reliability
coefficients.

The opinion of music supervisors about the group tests.

Several supervisors of school music teaching have acted
as subjects and also observed school children performing
the test. All of these express”great interest in the test
and maintained that it was, in their view, measuring funct-
ions of practical importance in school music. In fact,
they were ready to accept the test measures as being
valuable indices of ability and useful measures of progress
In assessing and studying pupils. Such opinions are
useful pointers in estimating the wvalidity of the test.

The reliability of tests in music.
Tests of musical knowledge tend to have higher

reliability than tests of functions concerned with aesthetic
judgments or’ taste. Of the former type are written tests
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of composers, etc. What is true for tests of knowledge
appears to he true for tests for memory of auditory
experiences. The tendency for tests of aesthetic Jjudgment,
taste, discrimination and the like (tests which can be call-
ed 'musical') to have rather low reliability is, I think,
capable of explanation. (Reference has already been made

to the desirability of lengthening tests and also to the
time difficulties which will occur when this is done to
secure a high degree of reliability, Page 47? ). Function
fluctuation might be a cause of low reliability, but, as
has been shown, this was not found in the 'musical' tests

of the battery so the evidence is against this possible
cause. Explanation may follow five lines (1) Lack of
interest in music on the part of pupils, (2) Variation

in curriculum from school to school, (3) Differences in
teaching standards and methods, (4) Effects of tuition out-
side school (5) Home and other influences outside school.

(1) Until quite recently, music in school was regarded by
teachers, and often by pupils, as a subject of little import-
ance - a 'frill' or recreation subject. This was to be
expected in an educational system saturated with idolatry

of examinations and the three R's. Teachers in elementary
schools had no training worthy of the name in teaching music
to children. When the pressure of approaching examinations
was heavy, the music period was often omitted. These
factors, combined with teaching which was often dull, in-
efficient and aimless, were inhibitory rather than encourag-
ing to the children, and there was in consequence a reduction
of interest on the part of the children as they passed
through successive stages of the school. Nowadays, the
standards of teaching are improving rapidly.

(2) Variations in curriculum from school to school. In
traditional and sophisticated subjects 1like English, Math-
ematics, Science, and so on, subjects with systematised
curricula and methods, there is not much variation in
standard from one part of the country to another. For
example, a second year secondary pupil in Glasgow will have
been taught much the same topics in arithmetic as one in
Galashiels, but the agreement for topics in music would be
likely to be much less close. (e.g. in the songs which
have been studied). Certainly a good deal more in the way
of standardisation is occurring year by year in the case of
music, yet it is still true that substantial variations in
curriculum occur.

(3) Differences in teaching standards and methods.
Teaching methods in the traditional subjects are fairly

constant from school to school. This is not true in the
case of music, although certainly the rapid development
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occurring at present by the expositions of experienced,
enlightened and enthusiastic teachers like Professor W.
G. Whittaker and Arthur Irvine will do much to facilitate
the establishment of efficient method.

(4) Effects of tuition outside school.

In mathematics it is very unusual to find pupils hav-
ing extra tuition in the subject outside school hours, where-
as it is common in music. If the latter phenomenon occurred
commonly in other subjects I am inclined to believe that
the reliability of the standardised tests for those subjects
would be considerably reduced. Using an analogy derived
from music, a class studying elementary arithmetic, instead
of being fairly homogeneous in attainment, might have, if
tuition outside school hours were common, a group capable
of doing tasks concerned with analytical geometry, a
group capable of using logarithms and the slide rule, a
group using contracted methods based on approximations or
decimal methods, and so on. If, as in music, a good deal
of this extra learning was of short duration, testing in
arithmetic would be much more difficult than it is now.

(5) Home and other influences.

Just as in (4), these can influence considerably the
standards of a class leading to a greater 'spreadl of
ability than would occur if they were not present.

In short, the development of the musical abilities of
individuals shows more variability than in the case of
other scholastic abilities. A person may have a superior
sensory equipment capable of great development in the field
of music yet, 1if he adopts an attitude of indifference or
resentment towards school music, this development may be
retarded and uneven. The other factors mentioned above
are likely to operate in increasing the range of variation.
Therefore, in s tudying the musical abilities of an individ-
ual one can expect a greater range and a greater unevenness
of development than one would expect in scholastic subjects.
(This also applies to a group of individuals.) Hence,
in order to sample adequately the range of abilities, tests
should be both extensive and intensive; that is, a con-
siderable number of different kinds of tests should be used
and each kind of test should be of considerable length,
consisting of test items which proceed by slight gradations
from the very easy to the difficult, with, of course, divers-
ity of the material used for the test items. (On page SO
it was suggested that tests should be longer, a result based
on deductions from the reliability coefficients.)
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Summary.

A battery of tests for the testing of musical apprecia-
tion and knowledge has been devised for the 3tudy of
individual reactions to music, and the results obtained from
its use have been analysed. The tests are designed to
measure functions concerned with music which are of a higher
order of complexity than those measured by tests of the
Seashore type, yet the results compare well with the results
of the Seashore tests considered as measuring Instruments,
suggesting that these complex functions are as susceptible
to measurement (or almost so) as the simpler functions
measured by the Seashore tests.

The wvalidity of the tests is rather low, as judged by
the correlation with teachers’ estimates, yet this may not
necessarily be the fault of the tests, because the estimates
of the teachers may not be accurate and, since a general
estimate of the range of musical abilities possessed by an
individual is a difficult task,is likely to be biassed in
the direction of school performance. That is, the tests
and the estimates are likely to be measures of functions
which do not overlap much.

The reliability of tests using memorised auditory or
memorised verbal material is greater than that of those
tests of a more aesthetic or 'musical' nature; yet
function fluctuation (a possible cause of low reliability)
was not found in the latter tests but was found in the
former. It is suggested that the special form of the
tests using memorised material may be a cause of function
fluctuation.

The inter-correlations of the tests are low, but
the distribution of the coefficients as a whole differs
significantly from a chance distribution. The general
level of the coefficients suggests that the functions
measured are largely independent - a desirable thing if a
survey of musical abilities is desired. Although it has
not been definitely proved that no general factor other
than »g» subserves the functions measured by the tests,
that is, a factor which might be called "the general
musical factor", the evidence is rather against the exist-
ence of such a factor.

The correlations of the test scores with intelligence
are low. The profile method of examining individual
differences is illustrated by certain examples. While
much experimentation Is needed to provide a factual back-
ground for a scientific study of individual reactions to
music, the results obtained are encouraging.



PREFERENCE TESTS.

(varying conditions of tempo, etc.)
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In the experiments about to be described, the object was
to examine the preferences of children for music played under
varying conditions of tempo, intensity level, gradation of
intensity, and the like. The ability to exhibit such
preferences 1is of great importance in listening to music,
for these form the groundwork of the organised aesthetic
attitudes which serve to give significance and meaning to
music.

The composition and nature of the test can be seen on
page s$I1+

All the tests were played on the piano.

The subjects were each given a strip of paper with the
numbers 1 to 32 written on it. Tests 17 to 32 consisted of
tests 1 to 16 with the presentations in a reversed form,
e.g., Test I consists of Puer Nobis played first Slow, then
Past, while Test 17 consists of the same piece played first
Past then Slow. This procedure was designed to reduce the
effects of guessing or the possible tendency to respond
frequently or always tothe second presentation.

The subjects consisted of 45 children of age 10 to 11
years, 32 children aged 11 to 12 years, 17 children aged 12
to 13 years, 26 children aged 13 to 14 years and 16 children
aged 14 to 15 years, selected at random, making a total of
136.

The subjects were instructed to listen carefully to two
tunes and then to decide which one they preferred. If the
first tune was preferred the figure 1 was to be written down;
if the second, 2 was to be written; if they were doubtful,

D was to be written. All the subjects were familiar with
testing procedures.

Results:

The number of responses for each item at each age level
is shown in the table in the appendix, page 374-

Prom the table it is possible to answer the question -
"Are the subjects really exhibiting preferences, or can the
results be due to chance?"

If the latter hypothesis were true, then any one of the
responses 1, D, or 2 is equally probable. If the sum S of
each of the three is calculated, we find that = 1717,

SD = 808, So * 1827, (the summations being carried out for
the total group of subjects) with a total of 4352.
.0. 00

Applying the % test, to the distribution of responses
it is found that - 432, vyielding P < *01. This shows
that significant preferences are being made, but the main



11

point is that the number of D responses is small. The
question of significance is considered in more detail below.

The results of the test table with 'doubtfulsl halved
and shared will be found in the appendix, page $95.

The percentage shown for each column is the difference
in the number of responses, expressed as a percentage of
their sum, e.g., for Test 1, Age 10, the difference is 49|- -
401, and the percentage is 9 * 100 Or 108.

90

If the subjects are regarded as forming one group, the
following table shows the results

TEST 1 2 1.
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The Xx test for significance was applied to the
distributions of the preferences shown in the last two tables.('W
The distributions which were significantly different from
chance distributions are marked with an 's'. The percentage
differences are useful indices for comparing different groups.



Test 1. Age 13, 14 and whole group show definite preference
for" tfte written version. Age 10, 11, and 12 are doubtful.

Test 2. Age 10, 13 and whole group significantly prefer the
Quick to the written version.

Test 3. Only the total group gave a significant result.
This favoured the qgquick version (not the written version).
Generally the qgquick version seems to he favoured, according
to the trend of the several distributions. Summarising the
results for what might be called "Appreciation of Suitable
Tempo", it appears that this ability develops with age,
provided simple judgments are invited, (e.g., Test 1).

In other cases (Tests 2 and 3), there appears to intrude
the wish to hear 'lively* music,