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INTRODUCTION

The development of standardized tests in the ficld of music has
provided investigators with objective measuring mstruments which
may help to eliminate much of the subjective element in the
evaluation of pupil ability., Howewver, it is well known that the
reliabilitivs of these tests are low and that they cannot compare in
excellence with the best intelligence tests, Moreover, they are so
few in number that they can at best define only a small part of the
music held.

The question of whether aesthetic experience can be approached
in the same way that scientific material 13 measured 13 discussed
Ly Mainwaritg.! He argues that the empirically and mathematically
educed data provide material from which may be constructed
something on which to build, no matter how nebulous this material
may he.

The present study is written from the point of view that the
rusical ability of an individual, traimed as well as untrained, may
he partly explored in terms of three basie approaches, ie., the
sensory  (aunditory sensitivity }, the perceptual  (nesthetic appre-
clation ), amd the affective (musical fecling and understanding ).

An explorntory investigation using tests within these three areas
was conducted, The data was factorized with Thurstone’s centroid
technigque, Other variables such as the Meier Art Test, a gquestion-
naire and a rating seale, tenchers’ grades in musie, intelligence
uotients, and audiometer testz on one fourth of the subjects were
further checks on the relationship of this complex ability, musical
ability,

' 1. Mainwaring, “An Examination of the Yaliue of the Empirical Approach
to Avathetics” Heitish Sowrnal of Prvchofogy, XXXIE (131), p. 115



CHAPTER I
REVIEW OF LITERATURE

A brief survey of the history of psychological studies on musi-
cality show that diffcrent investigators differ as to the number of
factors as well as (o the importance they attach 1o one or more of
these factors, in their estimation of musicality, Schoen® stales the
position of severnl psychologists in the early part of the 20th cen-
tury. Stumpf had four criteria for musieality: (1) to sing o given
tome correctly, (2) to diseriminate higher and lower tones, (3) 1o
judge whether one or two tones are present in o clang, amd (4) to
discriminate between degrees of eonsomance as to pleasantness.
Wundt held that musically gifted persons were those who pos-
sessecl sufficient power of musical hearing and memory to enable
them to retain and recognize intervals at least for the duration of
in experiment. Révész did an exhaustive longitudinal stuedy on a
child prodigy, He fownd that his subject, when given n series of
tests on his auditory and musieal powers, could instantly nome
any tune or chord played for him, and sing any desired note, e
recognized every interval and gave its musical name, He named
and analyzed the most complicated chords and dischords, and he
could transpose a composition into any key faultlessly,

During the past twenty-five years. a large amount of work has
been done and many studies have been conducted in applyving to
music the techniques of testing and measurement. Seashore,® the
vutstanding American mune in the psvehology of musical talent,
collated many of the enrlier studies breaking down the undiTeren-
tinted concepts of musical talent into various aspecis and devised
an inventory which he termed “The barest skeletal outline of a
musical mind,”

ag

*AL Schoen, The Psyeliology of Music ( New York: The Ronnld Fross
Co, 19400, 152-1 56,

"C. E. Scashore, Vhe Psychology of Musical Taleat i Mew York: Silyver
Burdett Co., 19193, 288 pp.
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One of these aspects, the hearing of tones, was constructed as
i scientific tool for measuring auditory sensitivity and discrimi-
nation. This* consists of six tests which were published in 1919
and revised in 1939, His work pioneered the way for other investi-
gators whose efforts were directed toward the construction of ob-
jective tests whicl dealt with these as well as other factors. Some
of these tests were stundardized and were used with the revised
Scashore battery® in this study,

Bure.® in 1925, on foctorizing tested abilities among school chil-
dren and students, reported evidence of a group factor for music,
i, n special and distinet highly complex musical capacity. He
concluded that a speecial or group [actor for musical ability existed
over and above the genern] factor for intelligence. As a result of
his study, Burt strongly urged that in the experimental procedure,
tests of musicn] ability should embrace the more complex and eon-
crete processes such as are involved in ordinary listening, in order
to deal with the cssentinl aesthetic elements involved in musical
appreciation, rather than limit the tesis to those of auditory dis-
crimination to which the tests of Seashore and others are chiefly
comfined. He points out that these tests rest on principles which
would condermnn hali of the present day compositions and that they
are entively out of keeping with the siyle of music to which the
vounger generation has becoine accustomed. A [ew years later,
Burt® used tests for each of these aspects of music: appreciation
aof melody, of harmony, of rhytlm, of chord progressions, of
cadences, detecting appropriate or inappropriate instances of each,
noting faults of execution, assigning the best titles, drawing up
the best critical comments, programemes, and emotional deserip-

OB Seashore, AMeasures of Muygicol Tolent (Chicago, TIL: € H, Stoelt-
ing Co., 19193, 16 pp.

*J. G. Sactveit, Don Lewis, C. 15 Seashore, Repigion of the Sroshore
AMeasures of Musical Tatemts (lowa City, Town: The University of lowa
Press, 19403, 7-35.

* . Burt, Keport af the Consufiotive Conuniticr on Peychological Tests of
Fducable Capacity, Doard of Edueation (1925}, H. M. Stationery OHfce, g
210

VIhid., The Paychology of Music, Gresham Lectures, Unpublished, fide H.
17, Wing, "A Factional Suudy of Muasical Teats,” The Artish fonroal of
FPavehology, XXXI (1941), 342, 344,
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tions, ranking tunes (either henrd or referred to by title) accord-
ing to relative merit. In spite of the fact that the preliminary re-
sults were imperfect, as the relinbility coefficient was low (.60 to
75), three things were demonstrated : (1) the importance of the
theoretical principle on which musical tests should he constructed,
(2) the superiority of testing more complex and more natural
types of listening, (3) the value of assessing the individual’s gen-
eral capacity for musical appreciation, as well as the particular
type of musical appreciation in which he i1s wealc or strong.

Apearman,® i 1927, wsing Seazhore's tests of pitch, loudneas,
aned rlivthm, brovght forward reasons for doubting a group factor
for music as well as other group [actors, He smd that no analo-
gous broad factor has presented itself. Spearman® said “lt miglht
have been expected in the sphere of music where not only innate
instinet but also environmental encouragement are incomparably
meore favorable for some individuals than for others.” He fooand
that the abilities 1o appreciate relations of pitch, louwdness, and
rhythm, have extremely low intercorrelations, no more than must
bhe attributed to "g™ alone, Spearman scems to attribute any ap-
parent unitariness presented by musgieal ability together with most
other special abilities, 1o past experience rather than to native
aptitude.

Wing,' using the modified factorial technigue, which has been
claborated by DBurt," sought to exinmine the hypothesis of a gen-
eral factor for musical ability, and to explore the influence of
more specialized factors such as might obscure or interfere with
the mensurement of this penernl factor, Fle found that although
success i musie tests depencds in opart on general intelligence,
nevertheless, there is a large group factor operating which appears
to be specialized, The data analyzed were [rom seven of the more
reliable recorded tests available on nine 10¢ gramophone records.
These tests vielded the highest correlations with a preliminary

O Bpearaun, The Abitities of Man, London: Macmillan (1927, p. 340,

B Ibviel,, p. 242,

L 1 Wi, "A Factorial Study of Musical Tests,” The Brifish Jowrnal
of Psyvehology, XXXID (1941}, 342-344.

1 Burt, The Faclors of Hhe Mind, London @ TTniversity of London Press
(15940), 494 pp.
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battery of tests. They were standardized on over 2,000 boys and
girls ranging in age from 8 to 18 from the London schools. The
test problems were desipned and graded in difficalty, the easiest
heing suitable for a child of cight, the hardest suitable to tax the
capacities of o professional expert, The following tests were used:
(1) detecting the numnber of notes played in o single chord, (2)
detecting the change of a single note in a repeated chored, (3) de-
tecting changes of notes in a short melodic phrase, (4) judging
the more appropriate rhytlmiec accentuation in two versions of
the same melody, (5) judging the more appropriate of two har-
monized versions of the saome melody, (6) judging the more ap-
propriate made of varying loudness (crescendo, decrescendo,
sforzando, ete.) in two versions of the same melody, (7) judging
the more appropriate phrasing (grouping of notes by pauses in
twao versions of a melody ),

The results of Wing's'? factor analysis disclosed three factors,
I'he first factor is responsible for far more of the tolal variance
than any other single iactor. The assumption is that all seven
tests may be treated as depending on a single common factor which
is here designated “general musical ability,” It is not a simple cn-
pacity, but is highly complex. Reaults imply that the author was
testing one and the same group of mental processes. The second
factor divides the seven tests into two sub-classes: the first in-
cludes all tests which requires the listener 1o judge the more ap-
propriate musical arrangement, i.e., to decide the better phrasing,
better rhythmical accentuation, better harmonization of a melody.
T'he second sub-class comprises the three remaining tests in which
the task s to perceive a change, ie., to detect alterntions in a
melody, and in a chord, or in the number of tones or notes Played
simultanecusly. The third factor showed appreciable saturations
for two tests only ; judging the better harmonization of a melocdy.
and detecting the munmber of notes in chords. These were the
only two tesis which depended on listening (o notes sounded

simultaneously.
Drake,’® using Spearman’s Tetrad-Difference Technique, in his

u Ibid., 347-351.
W:: YR, W. Drike, "Factorial Analysis of Music Tests by the Spearman
Tetrad-Difference Technique," Sfournal of Musicology, T (1939-1940), 6-16.
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analysis of the Seashore tests, found that the eriterion of division
into two fnctors, one being a general factor and the other being &
specific factor for cach ability measured, bat related (o the general
fnctor, is not sptisfied, The purpose of the Seashore battery is to
measure sensory attributes (though one is o test of memory ) so
that each test gives a measure of something quite different from
any other. {The 1919 battery was used but the test of consonance
was elhiminated. ) The resulta showed overlap of pitch with inten-
sity, and overlap of time with intensity. Tonal memory and rhyvihm
are independent except for saturation with the common [actor,
All the tests are related to one comimon factor. However, the fact
that the tests have far more not connmon than common supports
Seashore’s “"Theory of Specifics.” On the other hand, the overlap
shows that strictly isolated independent abilities are not measured,

Dralee™ then used the [following tests of his own: (1) reten-
tivity, (2) musical memory, (3) pteh, (4) rhythm, (5) mtensity,
(6) time, (7)) Seashore’s Tonal Memory, awd (8) Kwalwasser-
Dykema ‘L'onal Movement. He also admimistered a questionnaire
and an intelligence test. He found more than one common {actor
among the eight tests, e smicd, however, that this was not final
since all the tests cannot be accepted as valid tests of the talent.
“We't can only say that with the dota at hand, two or more con-
mon factors are being measured by these tests.” Even after par-
tinlling out age, intelligence, and traiming, he found group factors
because the average deviation was still greater than its probable
error. He found that musical memory should be mven seven times
the weight of pitch, and tonal memory six times the weight ol
pitch, Tesls related only by the common factor to all cight are;
musical memory, tonal memory, retentivity, intensity, and rhythm,
There is one inetor common to all eight tests and five additional
factors which form group factors between tonal memory and
tonal movement, piteh and intensity, pitch and tonal movement,
miusicn] memory and tonal memory, and intensity and time in order
of magnitude, He found that there was a specific factor for pitch
atd considerable overlap between the two miemory tests which
suggests that piteh and at least one memory test be included in

Wibid, p 7.
* I'vid,, p. B.
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any musie testing program, He found that these twao were distinet
and fundamental in any muosic testing program. He maintains that
this does not invalidate nor does it validate the mualti-factor theory
because it is impossible to determine whether such specific capaci-
ties shonld be summated in order to get n total estimite of muosical
tnlent or whether the common factor should be taken as the beat
measure of musicality,

Karlin' used a comparable battery to that of Drake's but an-
alyzed his data by means of Thurstone’s methaod, His results show
similarity in the factors emerging although these studies were mcle
independently, e wsed 19 tests, 6 parts of Cattel's Tntelligence
best, 3 literary tests and a battery of 10 musie tests. ( Note:; The
writer states that he did not use Seashore’s tests as they were too
difficult for his subjects, but thar he substituted ‘similar tests,” )
He found two obligue factors, a pitch or tonal sensitivity (actor,
and o memory factor, The memory factor may be analyzed as a
grestalt Tor remembering musicnl passages, and a capacity for re-
miembering isolated musical elements, a sensory or rote momory,
[Te used Drealie’s tests of musical memory, and retentivity., He
foune that while the literary and intelligence tests correlated
highly with each other and among themselves, of the 9N inter-
correlations between the music tests and the rest of the battery,
only 25 were as high as $0.10 and the mean correlation wis
4-0.05. It appears that musical ability pertains largely to a fcld of
its own, though there may be overlap hetween the more elemental
components of intelligence and Tundamental abilities peculiar to
the music donaim,

A [ew faclorial studies, in the field of aesthetics, which deal
chicAy with literary and artistic appreciation tests, include some
nsic tests amd are studied to see whether any or all of them may
relate to a fundamental ability or ‘appreciation phenomena.’

Eyveenele™ found a general subjective factor of visual aesthetic
appreciation (he used pictorial tests chiefly ). This factor is not
identical with “g" but rather it is o factor pertpining to a field of
its oW,

oy B Karlin, “Muskc Ability,” Peyvefromatrika, V1 (1941 ), 61-65.
“H, J, Eysenck, “The General Factor in Acsthetic Judgments,” 1ie
Rirdviah Fournal of Peyehelogy, XXXI (1940), D4-102.
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Dewar'™ found that geveral different tests of wvisual aesthetic
appreciation correlated together even after the influence of intelli-
pence was eliminated, She correlated the Meier-Seashore Art Test
The MeAdory Art Test, tests for appreciation of applied art by
Hulley, and Burt's FPicture Post Card Test for artistic apprecii-
tion, She found a general factor which accounted for over 70 per
cent of the variance and @ second [actor presenting bipolar types.
Burt*® calls these types objective or classical, and subjective or ro-
mantic types. He has pointed out that muech information can b
gained not only by correlating tests hut by correlating persons, In
experiments in artistic appreciation, he suggests that the corre-
lations of the individual tested with the performances of an ideal
person taken as a standard, moy provide a convenient ieasure-
ment of that incdividual’s capacities.® Inverted factor analysis
vields more exact criterin for the determination of acsthetic types,

Williams, Winter, and Woods Tound the existence of o general
factor which would he operative not only within one test, but be-
tween tests of different kinds of acsthetic apprecintion {even after
intelligence is eliminated ), They found that capacity for literary
appreciation correlates high with intelligence and to o lesser extent
with pictorial and musical appreciation. Upon eliminating intelli-
gence, significant partial correlations remain suggesting that acs-
thetic appreciation must also depend upon some general capacity
of 115 own,

SUMMARY OF TIHE LiTeraTURE

A review of the literature on factorial analysis of musical ability
presents diverging points of view, This cleavage may be due to
the variety of kinds of tests employed and to the nature of the
tesls themselves,

Burt found evidence of a highly complex group factor for masi-

WM., Dewar, “A Comparison of Tests of Artistic Appreciation,” fritish
Jonrwal of Edweational Peychology, VIII (1938), 20.49,

¢ Burt, “The Paychology of Art" How the Mind Horbs (London
Allen & Unwin, 1933), 287-294,

=1 Willinms, L, Winter, and J. &, Woods, “Tests of Literary Apprecia-
tion,” Hritiah Jowrwal aof Hduwcalional Psyvehology, Y111 (1938), 265-284,
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cal ability, over and above the general factor for intelligence. e
also found that persons as well as tests may be correlated and fac-
torized by the inverted-lactor technique,

Spearman doubts that there exists a group factor for music as
well as other gronp factors and claims that experience rather than
native ability accounts for unitarimess in musical ability,

Wing found a large @rowp factor which appears to be specialized,

Drake, in his analysis of the Seashorve battery, found that the
tests were related to one common factor and that some of the
tests overlap. They do not measure isolated and indepencdent abili-
ties, In a further study, in which he used his own tests, he { osnanel
one conmnon factor and five additional factors,

larlin found that musical ability pertains largely to a field of
ks o,

Fyvsenck found a general factor which he called  aesthetic
appreciation.

Dewnr found a general factor which accounted for over 70 per
cent of the varianee, and a second {actor presenting bipolar types,

Williams, Winter and Woods found the existence of a general
factor which would be operative hetween tests of different kinds
of pesthetic appreciation.

The question of whether the factor of general aesthetic appre-
cintion which Evsenck calls the “t" factor is identical with Spear-
man's g factor or whether it relates exclusively to a field of its
own hns ot been ODnally settled,




CHAPTER [T
PROCEDURE OF EXPERIMENT
PART T

The music tests used in the factorial studies represent only a
limited number of tests most of which are available in recorded
form. In addition to these tests, o few of the other well known
ones are: Schoen's* battery of three tests (relative pitch, tonal
sequence, and rhyvtho ), Oronann’s® battery of seven tests (piteh
diserimination, pitch memory, time discrimination, fusion, rhyehm
memory, melodic memory, and harmonic memory ), tests of music
iformation and appreciation by Kwalwasser,® and tests of atti-
tude and musical concepts by Hevner,® All of these tests were de-
signed for the measurcment of the reception of nmsic, aften called
musicality, as contrasted with tests used in auditions for the repro-
duction of music, an aspect of music talent this study does not
deal with.

[t is mportant also to recognize the diversity of opinions and
theories other modern authors hold regarding musicality. Vidor®s
stiresses the importance of creative ability; thus she reguests her
subjects to fit melodies o rhythmic patterns dictated in taps and
to complete melodie phrases. She holds that the relationship of

M. Schoen, "Tests of Musical Fecling and Musical Understanding,”
Sowrnal of Comparative Pryehofogy, W (19253, 31-52,

S0, Ortmann, "Teats of Musical Talent,” Peabody Conservatory of Mu-
sic {mnpublished ), fide Schoen, The Paveliedogy of Afwsfe, p 280,

= 1. Kwalwasser, Test of Music faformation ard Appreciation, Bureau of
Education Hesearch and Service, University of lowa, lowa City, Towa
(L327), B pp,

K. Hevner, Appreciation of Afusic and Teste for Appreciation of Music,
University of Oregon Publication, [V (1834, FI-150,

= Martha Vidor, Has fsf Musikelitat, hde Mursell, The Pasychology of
Mirsic {New Yorle: W, W, Narton & Co,, 1937), p. 302,

9
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