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A STUDY IN THE MEASUREMENT OF MUSICAL APTITUDE
CHAPTER I
INTRODUCTION

Workers in the fleld of school music need economical
and accurate means of measuring and evaluating the musical
aptitude, musicality, musical talent or wusical capacity of
students for guldance purposes. If such a test has predic-
tive capabllities 1t will aid in starting musical training
at an earller age on a constructive basls and not on a trial-
and-error method. Too, 1t could help locate a hidden aptitude
that might otherwlse be overlooked 1n a child. Although man-
ual dexterity 1s considered necessary for instrumental work
In music, this research deals with the mental and physical
characteristlics of an individual which are conducive to ac-
quiring proficiency in music, a psychological test for the
prediction of muslcal success. The mental characteristic has
reference to perception, and the physical characteristic per-

tains to the ear.

Statement of Problem

This has been & study in the measurement of musical
aptitude. The problem was to construct a musical aptitude

1
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test, to tape record it, and to broadcast it by means of
commercial radio at a prearranged date and time, for testing
students in grades four through twelve, at the same time, in
twenty schools in Tillwman County, Oklahoma.

The second portion of the problem consisted of analyz-
ing the statistical data obtalned when the test was rebroad-
cast two years later for the students of Frederick High School

and from results of the Seashore Measures of Musical Talents

and the Kotick and Torgerson Diagnostic Tests of Achievements

in Muslc which were taken by the same group.

Review of the Literature

The pioneer in the field of measurement of musical
aptitude or musical talent was Dr. Carl E. Seashore. It was
prior to World War I that he started his work, and he con-
tinued it through the war when it was applied successfully to
the selection of men for submarine detection in the Navy.l

Seashore's first edition of the test for use in mus-
l1cal guidance and selection was published in 1919. This

early test, Measures of Musical Talent, consisted of six,

double-disk, twelve-inch records made by the Columblia Phono-
graph Company, each 1llustrating a basic test as follows:
sense of pitch, sense of intensity, sense of time, sense of

rhythm, sense of consonance, and sense of memory. This test

lDonald E. Super, Appraising Vocational Fitness. New
York: Harper Brothers, 19&8, D. 3%1.
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required slightly over two hours to administer, and it was
too long to give at one sitting and expect to obtain valid
scores. OSeashore suggested that the test would yield best
results when given over a period of several days. The 1939
revision of the test retained six tests, but changed the term
intenslty to loudness, and substituted timbre for consonance.
This revision shortened the time period of testing to about
one hour. Farnsworth, in his review of studies on the reli-
abllity of the old form of the tests in 1931, eighty-eight iﬂ
all, concluded that only the tests of pitch and tonal memory
vere sufficiently relieble for use with individuals.® Drake
found these tests had reliabilities of near .86 when employ-
ing odd-even reliability coefficients, corrected by the
Spearman-Brown formula.2 The revised battery has higher re-
liabilitles on the whole, ramging on Series A from .62 to .88
and for Series B from .70 to .89.

In 1956 a new manual was prepared for the Seashore

measures. This manual replaced the Manual of Instructions

and Interpretations for the Seashore Measures of Musical

Talent. It was prepared by the Test Divislon of the Psycho-
logical Corporation. 1In 1957 a long-playing edition was
added, this being avallable on one single transcription and

played at 33 1/3 rpm. This supplements the 78 rpm records

lP. R. Farnsworth, "An Historical, Critical, and Exper-
imental Study of the Seashore-Kwalwasser Test Battery," Genetic
Psychology Monograph, 9 (1931), p. 384.

°R. M. Drake, "The Validity and Reliability of Tests of
%ESiiaé Talent," Journal of Applied Psychology, (1933), pp.
T-458.
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for the test, and both are presently available. Two forms,
Series A and B are avallable. This experiment used the
33 1/3 rpm transcription, Series A.

The Kwalwasser-Dykema Music Tests are similar in form

and function to the SeashorelTests. The ten tests are de-
signed for use in grades four to twelve, requiring five
phonograph records. The elements measured are tonal memory
(a second test on this), tonal discrimination, rhythm dis-
crimination, pitch discrimination, melodic taste, pitch im-
agery, and rhythm imagery.l

The Whistler-Thorp Musical Aptitude Tests2 are based

on the present-day concept of pitch, utilizing no quarter or
elghth tones, and glven from a plano keyboard. The test is
divided into five parts: rhythm recognlition, pltch recogni-
tion, melody recognition, pitch discrimination, and advanced
rhythm recognition. These tests require only about forty
minutes to administer.

. 2
The Drake Musical Aptitude Tests” are designed for

persons of any age above seven years whether or not tley

have had musical tralning. The battery is recorded, and

lH. A. Green, A. N. Jorgensen, and J. R. Gerberich,
Measurement and Evaluation in the Secondary School. New
York: Longmans, Green and Company, 1954, p. 55E.

2Harvey S. Whistler and Luls P. Thorpe, Musical
Aptitude Test. Hollywood: Californla Test Eureau, 1950.

jRaleigh M. Drake, Examiner Manual for the Drake
Musical Aptitude Tests. Chicago: Scilence Research Asso-
ciates, 1954.
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tests measure musical memory and rhythm. The author states
that both components were determined through intensive and
systematic analysils of the skills shown by successful per-
formers in various fields of music. He also sald that, "The
best evidence at the present time is that 'musical aptitude!’
represents a cluster of three factors: wmusical mewory,
rhythm, and, to a lesser extent, pitech discrimination.”
Drake attended the State University of Iowe in 1938

as a post-doctoral fellow in the psychology of music at the
invitation of Dr. C. E. Seashore. There, Drake worked with
Seashore for several years where he formulated his own con-
cepts as to musical aptitude. Drake's test of rhythm is dif-
ferent from other standardlized tests of this nature, and it
appears that 1t can be used to good advantage as a measure of
rhythm or time, depending on the definition. Drake correlated
this test with Seashore's test of rhythm, Series B, and he
states:

The data clearly indicate that the two tests are not

measuring the same abllity. The Seashore test appears

to be an auditory perceptual test which does not in

any way arouse a feelling of, or a reaction to, rhythm.

Drake has obtained six validity coefficients for the

Seashore test, using similar groups and wmethods to

those employed in studies of the validity of the Drake

tests. In no case has the Seashore test yielded a

validity coefficien{ higher than .37. Most of the r's

cluster around .17.

Drake based this portlon of his test on the definition

that "Rhythm is the ability to maintain an accurate beat

lIbid., p. 21.
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while performing other activities at the same time." The
writer 1s of the opinion, after a study of numerous defini-
tions of time, tempo, and rhythm, that the above definition
describes time. The test utllizes the judgment of time in a
space interval as opposed to other standardized tests which
employ judgment of the duration of a tone or judgment of a
rhythmic pattern.

Another test that 1s receiving wide usage, particular-
1y in England where i1t was published in 1G48, is Herbert D.

Wing's Standardized Tests of Musical Intelligence.l These

tests were designed to measure persons of the age of ten
years and over. There are six tests, each of which occupies
one side of a twelve-inch record at 78 rpm. The whole series
takes about one hour and 1s designed to measure pitch, loud-
ness, rhythm, time, timbre, and wemory.

From a review of the llterature, the previously men-
tioned musical aptitude tests appear to constitute the major
tests in this field. They are the ones belng used mostly,
and they are the ones which are recelving the greatest atten-
tion in studies of musical aptitude.

The writer constructed two original tests to measure

musical aptitude. The Music Ability Examination was completed

in 1939, and it was used for several months to measure the

lOscar K. Buros (ed.), The Fourth Mental Measurements
Yearbook. Highland Park, N. J.: The Gryphon Press, 1053,
p. 23%.
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musical aptitude of patients at the United States Public

Health Service Hospital, Fort Worth, Texas, who were partic-
ipating in the musical program. The test was given from the
plano keyboard. Results of the test were noted in the writ-
er's Master's thesis.l The second test was a refinement of
the first, and 1t was recorded on three ten-inch‘phonograph

records at 78 rpm. It was called the Test of Musical Capac-

ity-Abllity, and the development of the test was a study
2

which required nine wonths to complete. The test was glven
to all patlents who enrolled 1n the music department of the

hospital, and it was used for guidance. Both tests were de-
signed to measure pltch, time, rhythm, harmony, intensity,

and wmemory.

Research Design

From a review of the many ltems thet have been used to
measure various aspects of musical aptitude, the wriier fi-
nally selected four elements for a new test‘which seemed to
be basic and which could be adminlstered in approximaetely one-
half hour. The four elements chosen were pltch, tlme, and
two phases of tonal memory, each of which is reported on in

detail in this study.

lRonald W. Wheeler, Jr., "The Treatment with Music of
Drug Addiction at the United States Public Health Service Hos-
pital in Fort Worth, Texas" (unpublished Master's thesis, Col-
lege of Education, Texas Christian University, 1940), p. 81.

2Ronald W. Wheeler, Jr., "Development of the Test of
Musical Capacity-ability" (unpublished report, College of
Education, University of Texas, 1941).
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The four elements or components selected for the

Musical Aptitude Test were used, inasmuch as they are the

ones which appear most frequently in the major tests and in
the literature discussing the basic components of wmusical ap-
titude. Previous findings by the writer also seem to indicate
this. These components were selected because they are the
ones which are most in agreement. The components for the

test consist of musical elements. These are tones, for pitch
and tonal memory, and elapsed time or rest perlods for the
measurement of time. The test was produced under laboratory
conditions, with components being isolated. Just as Seashore

stated,l and quoted in part, that the Measures of Musical

Talents "have been validated for what they purport to measure
...When wve have measured the sense of pitch, that is, pltch
discrimination, in the laboratory with high reliability and
we know that pitch was 1solated from all other factors, no
scientist will question but that we have measured pitch."

The same applies to time and tonal memory.

Definition of Terms

Musical aptitude refers broadly to a combination of
physical and mental characteristics, and possibly other char-

acteristics, which 1s conducive to geining proficiency in the

lSeashore, Lewls, and Saetvelt, Manual. Seashore
Measures of Musical Talents. New York: The Psychological
Corporation, Revised 1956, p. 7.
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musical field.1 The musical field includes such primary divi-

sions &s singing, playing an instrument, composing, and di-
recting. In the school the early emphaslis or lmportance per-
tains to singing and particularly to the playing of a musical

instrument.

Terms employed for the various components of the test,
pltch, time, and tonal memory, will be found at the beginning

of the chapter dealing with each.

1Roger T. Lennon, "A Glossary of 100 Measurement Terms,"

Test Service Notebook, Number 13. Yonkers-On-Hudson, New York:
World Book Company, (non d-.te), p. 1.




CHAPTER TII
TEST OF PITCH

Drever defines pitch as "a characteristic of tone
sensatlon, arranging them in a series from low to high, at
least to some extent differentiating them from noises..."
Harrimen defines pitch as "The attribute of auditory sensu-
tions whereby they are judged to be relatively high, middle

2 In this study, for a working definition, pitch

or low...'
1s defined as the attribute of auditory tone sensations cap-
able of belng differentiated as relatively high or low.

In order to measure the widest range of the potential
discrimination of piltch of an individual, it was decided to
utilize half-steps over five octaves (less C-6) throughout
this portion of the test. A half-step 1s the closest tone
interval with which most music students will have to deal.

Tone 1s defined as "periodic vibrations of sound

wvaves evokling an auditory sensetlon with more or less well-

1yanes Drever, A Dictionary of Psychology. London:
Hazel Watson and Viney, 1955, p. 210.

2Phillip Lawrence Harriman, The New Dictionary of Psy-
chology. New York: Philosophical Library, 1354, p. 262.

10
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defined attributes..."l Drever defines tone as "the auditory
sensation aroused by periodic sound waves, the interval be-
tween two successive notes in the musical scale, or one-sixth

2 Another important definition in this study

of an octave."
concerns pure tone. A pure tone is a note constituted by
waves of one wave-length only, 1l.e. where overtones or harmon-

ics are entirely absent, as opposed to a compound tone or

o

clang, which can be analysed into components or different
wave-lengths.“3

It was declded that a pure tone, a tone free of har-
monics, would best satisfy a true measurement of pitch dis-
crimination, and that pure tones from C-1 of 65 cycles or
double vibratlions up to and including B-5 of 1,976 cycles
would cover the musical notated scale (less the tone C-6).
This would be a wide enough range to glve a measure of five
octaves for any possible tonal gap or particular area of tone
deafness. A tonal gap 1s defined as "a region in the con-
tinuum of sensations of tone, where, for an individual, there

4 The Organo, an elec-

is marked reduction of sensitivity."
tronic organ installed on a plano, was employed to produce

the pure tones used on this test. All sixty of the tones vere

11pi4.

2James Drever, A Dictionary of Psychology. London:
Hazel Watson and Viney, 1955, p. 295.

)
“Ibid.

4Ibid.
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utilized, once each, with thirty questions covering pitch
differences of one half-step, and with an octave spacing on
the questions in order, C-1, C-3, C-5, C-2, and C-4, con-
tinuously through the questions.

The range for the human voice in singing is from about
60 cycles for a low bass voice to about 1,300 cycles for a
very high soprano. Helmholtz gave a value of 32 cycles as
the lower limlt of & tone. The upper pitch for the musical
scale 1s about 4,138 cycles, although the human ear can hear
sounds between 2C,000 and 30,000 cycles.

In thils study the Organo was used for producing the
pure tones. The cascade generators vwere tuned as follows:
C-1 to 65 cycles, C-2 to 130 cycles, C-3 to 261 cycles, C-4
to 523 cycles, and C-5 to 1,046 cycles. Of the several dif-
ferent standards most experiments have been conducted using
international pitch A-3 of 435 cycles and concert pitch A-3
of 440 cycles. Table 1 shows the various cycles for the €0
tones from C-1 to E-5 1n international pltch. There is a
slightt difference between the iwo, but it 1s very slight.
For instance, C-1 international pitch 1s 64.66 cycles while
on the Organo 1t is 65 cycles. C-2 international is 12¢.33
cycles, and the Organo is tuned to 130 cycles. C-3 inter-
national 1s 258.65 cycles with the Organo 261 cycles. C-4
internetional 1s 517.31 cycles, and the Organo is 523 cycles.
C-5 international is 1,034.61 cycles with the Organo tuned to

1,046 cycles.
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TABLE 1
EQUALLY TEMPERED SCALE, A3:435 CYCLES, Cl-BS*

Cy-By  Cp-Bp C3-B3 Cy-By C5-Bg

c 64.66  129.33  258.65  517.31  1,034.61
C# 68.51  137.02  274.03  548.07  1,096.13
D 72.58  145.16  290.33  580.66  1,161.31
D# 76.90  153.80  307.59  615.18  1,230.37
E 81.47  162.9%  325.88  651.76  1,303.53
F 86.31 172.63 345.26 690.52 1,381.04
F# 91.45  182.89  365.79  731.58  1,463.16
G 96.89 193.77 387.54 775.08 1,550.16
G#  102.65  205.29  410.59  821.17  1,642.34
A 108.75  217.50 435,00  870.00  1,740.00
A#  115.22  230.43  460.87 921.73  1,843.47
B

122.07 ouy, 14 481,27 976.54 1,953.08

*Dayton Clarence Miller, The Science of Musical
Sounds. New York: The liackillan Co., 13920, p. 4C.

Today, most pianos, organs, wind instruments, and
other instruments are tuned to concert pitch.

The directions for taking the test show the method
employed. They appear in the following pafagraph as they
vere actually used to record the test.

Look at the directions for Musical Aptitude Test,

and you read the directions silently as I read them aloud.
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Start where it reads, Rowan numeral "I. PITCH: You will hear
two tones which differ in pitch. You are to judge which tone
1s the higher of the two. If the first tone 1s higher, put
an "X" in the space by the number "1 _". If the second tone
is higher, fut an "X" in the space by the number "2_". The
questions on FITCH are numbered 1 to 3C. Remewber, listen
carefully, and meke no noise." Now, look where 1t says,
"SAMPLE," and 1listen to the two tones.

ey

i | |

The first tone was higher, so in sample question number one
an "X" has been written to the right of number one. Now,

listen again.

o~ [ ]
L —

The second tone wes lligher, so in sample guestion nunber two

you put an "X" by the number two. Listen again.

1

J
The second tone was higher, so in sample three you put an

"X" by the number two. Let's listen once more.

) “- 4

The first tone waz higher, so in sample four you put the "X"
by the number one. If you are not sure whict 1s higher, rlace

an "X" by the number you telieve is right, and do not leave
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any questions unanswered. Be sure to answer each question as
we go. All right, we are ready to start the test on FITCH.
Turn the dlrections over, and have your answer sheet ready
for question one. Listen carefully, and do not make any
noise. You are to start wlth question nuwber one, and con-
tinue through question number thirty. Do your best. Here
1s the test on PITCH. (TEST) (At conclusisn of test on PITCH)
That is the end of the test on PITCH.

Informatlon as to the recording of the test appears
in Chapter V. Musical notatlons for the test of piteh ap-

pear in the appendix.



CHAPTER III

TEST OF TI}

b

In this study, tlire or tius-sense 1s described as a
"term denoting our direct experience of the lapse of time,
based, hovwever, on the very definite impression we hLave of a

time Interval wlthin the sensory or specious present.”l

This tecgt of time 1s similar to Drake's test which
he refers to as a test of rhythm. Drake says that "Rhythm
is the abllity t5 naintain an eccurate beat while perforuing

"2 This test has thirty

other activities at the same time.
questions while Drake's test has fifty questions. Where Drake
uses a standard of four counte, in each questlon, to set his
vattern, this test varles fro. three to six counts before the
pattern is set. The writer 1s 1n agreement that time is

basic in rhythm, and that the two are closely related.

This test was constructed on the basis of having the

students judge a space in time after a pattern had been set.

lJames Drever, A Dictionary of Psychology. London:
Hazel Watson and Viney, 1955, p. 29%.

2Raleigh M. Drake, Examiner Manual for the Drake
Musical Aptitude Tests. Chicago: Science Research Asso-
clates, Tg?#, p. 4.

16
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An electric metronome was used to make the audible beats, and
at the same time a voice counted the beats until they ceased.
The directions for taking the test show the method
smployed. They appear in the following paragraph as they
were actually used to record the test. Table 2 is the gulde
sheet for the samples used on the test of time.

Now, look at the directions for Muslcal Aptitude Test,

and you read the directlons sillently as I read them aloud.
Start where it reads, Roman numeral "II. TIME: You will

hear some sounds like clicks or the loud ticking of a clock,
which are produced by a metronome beating at a certain rate,
like this (SOUNDS: six ticks). While these clicks are being
made you will also hear a volce counting, 'one, two, three,
four, five, or six,' like this (SOUNDS AND VOICE TOGETHER:

six ticks while counting, 'one, two, three, four, five, six!').
The volce and the clicks willl both stop at a certain nuuber,
but you are to continue counting, silently, to ycurself, until
the voice says, 'Stop.' Then you willl record the number you
had counted to when you heard the word, 'Stop.' The questions
on TIME are numbered 31 to 60. Remewber, listen carefully,
and make no noise." Look where it says, "SANPLE," and listen
carefully. (Count with ticks, "ONE, TWO, THREE, FOUR," cut
out ticks. On 2IGHT say, "STOP.") when I said, "Stop," I
had counted up to the number eight, so I would write the
number "8" in the space by the sample question number 5. You

can see the "8" written in the sample. Let's do it again,
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you count silently as I count aloud with the clicks. (Count
with ticks, "ONE, ‘LTwo, THREE, FOUR, FIVE," cut out ticks.
On TEN say, "STOP.") Whaen I sald, "STOP," I had counted up
to the number ten, so for question 6 you can see that "10"
is written in the space by question number six. Let's do it
again. (Count with ticks, "ONE, TWO, THREE," cut out ticks.
On NINE say, "STOP.") When I sald, "STOP," I had counted up
to nine, so you can see the "9" by question number seven.
You should feel the time by thinking about 1t. Do not re-
spond in any way except to think and to keep the same time
that I count while the clicks are beating. You must concen-
trate very hard on a test like this. Do not make any noise
or movement which will cause others to lose their count. Here
is one more sample. It will be for sample question number
elght. (Count with tlcks, "ONE, TWO, THREE, FOUR, FIVE, SIX,"
cut out ticks. On TWEL'E say, "STO?.") When I said, "sToP,"
I had counted to twelve, so you can see the "12" in the space
for question number elght. Turn the directions over, and
have your answer sheet ready for the test on TIME, starting
with question thirty-one. Listen carefully, and do not make
any noise. Be sure that you write down the number you have
counted to when you hear the voice say, "sT0P." Answer each
question as we go, and do not leave any question unanswered.
Do your best. Here is the test on TIME. (TEST) (At con-
clusion of test on TIME) That is the end of the test on TIME.
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Information as to the recording of the test appears

in Chapter V. The gulde sheet for the test of time appears

in the appendix.

TABLE 2
TEST OF TIME SAMPLES®

Sample Count To "STOP" On
5 b 8
6 5 10
7 3 9
8 6 12

8Electric metronome was set at 92
beats per wminute for all samples.



CHAPTER IV
TESTS OF TONAL MEMORY

In thls study, tonal refers to musical tones. Memory
or memory-image means a "revival of forwer experiences of an
object in the absence of the object itself; tne primary

memory lmage is the very vivid memory lmage revived immedil-

ately after the perceptual experience of the object,"}

Test of Tonal Memory, Part 1

This portion of the test was based on the assumption
that a person who 1s musical should be able to note the same-
ness or difference of two short melodies that are played in
succession, with a time interval of about three seconds dura-
tion between the two.

The wrlter used this idea in his two earlier tests in
1939 and 1941. The method of marking the answer sheet is dif-
ferent, the melodies are original, and the Organo was used

to produce the pure tones of the melodles. Twenty short mel-

1James Drever, A Dictionary of Psychology. London:
Hazel Watson and Viney, 1955, p. 165.

20
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odies were composed in twelve different keys, and these were
divided throughout the range of the five octaves in a pattern
as follows: C-1, C-3, C-5, C-2, C-4, and continuously for
the twenty questions. No two consecutive melodies were in
the same key.

The directions for taking the test show the method

used. They appear in the following paragraph as they were
actually used to record the test.

Now, look at the directions for Musical Aptitude Test,

and you read the directions silently as I read them aloud.
Start where 1t reads, Roman numeral "III. TONAL MEMORY, PART
1: fou will hear two melodies, played on the Organo, which
will be the same or different. You are to judge whether they
are the same or different. If they are the SAME you wlll put
an "X" in the space after "S". If they are DIFFERENT, you
are to put an "X" in the space after the "D". The questions
on TONAL MEMORY, PART 1 are numbered 61 to 80. Remember,
listen carefully, and make no noise.” Now, look where it

says, "SAMPLE," and listen to the two melodies.
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The two melodiles were exactly the same, so an "X" has been

written in the space after the "S" in sample number nine.

Let's listen again.
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The two melodies were different, so you put an "X" in the

space after the "D" in sample number ten. Listen again.

P)'Z 1 I :& [ I
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The two melodies were the same, so you see the "X" after the

"S" in sample eleven., Now, listen once more,

GRS S

The two melodies were different, so you see the "X" written

after the "D" in sample question twelve. If you are not sure
whether the melodies are the same or different, make the best
guess you can. Answer each question as we go, and do not
leave any question unanswered. Turn the directions over, and
have your ansvwer sheet ready to start the test on TONAL MEM-
ORY, PART 1, starting with questlion number sixty-one and con-
tinuilng through questlon number elghty. Do your best. Here
is the test on TONAL MEMORY, PART 1. (TEST) (At conclusion
of test on TONAL MEMORY, PART 1) This is the end of the test
on TONAL MEMORY, PART 1.

Information as to the recording of the test appears in

Chapter V. Musical notations appear in the appendix.

Test of Tonal Hewory, Part 2

This portion of the test was based on the assumption
that a person who 1s musical should be able to hear a tone,

forn a memory-image of the tone, and be able to recognize
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that tone in a short melody played after a time interval of
about two secbnds.

The idea 1s not original, as Seashore, Kwalwasser
and others used it in tests of this nature. The method of
marking the answer sheet is simllar to that of an earlier
test by the writer, the Organo was used to produce the pure
tones in the test, and the melodlies are original. It was the
plan to use twenty short melodies in this test, and the mel-
odies were composed in seven different keys, and these were
divided throughout the range of the flve octaves in a pattern
as follows: C-1, C-3, C-5, C-2, C-4, and continuously through
the questions. No two consecutive melodlies were in the saume
key.

The directions for taking the test show the method
employed. They appear in the following paragraph as they
were actually recorded on the test.

Now, look at the directions for Musical Aptitude Test,

and you read the directions silently as I read them aloud.
Start where it reads, Roman numeral "IV. TONAL MEMORY, PART
2: You will hear one long tone which you must keep 1in mind.
Following this tone you will hear a short melody. You are to
determine the number of times the original, long tone 1s re-
peated in the melody. If you think the original, long tone
appears once in the melody, write "1" in the space provided.
If you think the original, long tone appears twice in the mel-

ody write "2" in the space, and so on. The original, long
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tone will not appear less than once nor more than five times.
In each questlon you will be given a different, long tone to
keep in mind. The questlons on TONAL MEMORY, PART 2, are
numbered 81 to 100. Remember, listen carefully, and make no
noise." Now, look where it says, "SAMPLE," and listen to a
long tone followed by a welody.
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The long tone appeared twice in the melody, so you see the

number "2" written in the space by sample question number

thirteen. Listen again.

The long tone appeared once in the melody, so you see the

number "1" written in the space by sample fourteen. Listen

again.
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The long tone appeared four times in the melody, so you see

the number "4" in the space by sample fifteen. Listen once

more.

)
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The long tone appeared tnree times in the melody, so you see

the number "3" in the space by the sample question number

sixteen. If you are not sure how many tlmes the original,
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long tone appears in the melody, make the best guess you can.
Answer each questlon as we po, and do not leave any question
unanswered. Turn the directlons over and have your answer
sheet ready to start the test on TONAL MEMORY, PART 2, start-
ing with question number eighty-one and continuing through
question number one-hundred. Do your best. Here 1s the test
on TONAL MEMORY, PART 2. (I§§2) (At conclusion of test on
TONAL MEMORY, PART 2) This is the end of the test on TONAL
MEMORY, FART 2.

Information as to the recording of the test appears
in Chapter V. Muslcal notations appear in the appendix.

Immediately after this fourth and final part of the

test was given came the final statement, "This concludes the

Musical Aptitude Test."




CHAPTER V

ADMINISTRATION AND RECORDING

The previous chapters have dealt with a survey of the
field and the individual parts of the musical aptitude test
constructed for this study. This chapter deals with such
administrative detalls as cowmplling the test, preparation
for and the printing of the necessary test forms and direc-
tlons, meeting with the school administrators, interviews,
instructions, and the distribution of the test materials.

It also deals with the recording conditions, equipment, stu-
dios, and the broadcasting of the test.

Administration

After coupleting the four parts of the test they vere
arranged in the order of pitch, time, tonal memory, part one,
and tonal memory, part two. From previous tests of this na-
ture composed by the writer it was planned to ha.> the entire
test cover one-hundred questions; thirty on piteh, thirty on
time, twenty on tonal memory, part one (same or different),
and twenty on tonal memory, part two (number of times a cer-
tein long tone asppeared in a melody that followed). It was

26



27
assumed that one-hundred questions would be sufficient to get
a reliable measure of musical aptitude, and that they could
be administered in approximately one-half hour. The questions
were arranged whereby one answer sheet would suffice for the
entire test, and at the same time be easy to make, easy to
score by hand, and have a pleasing, symmetrical appearance.
The information required of the person taking the test in-
cluded his name, grade, age, school, instrument(s) plajed,
numter of years played, 1if he had taken singing lessons, num-
ber of years studied, and the date of the test. This was in-
formation considered necessary for a statistlical treatment
of the data.

The only requirement of the classroom teacher was to
see that the information was completed at the top of the an-
sver sheet, and to see that each student had the two pages
for the test, and that good testing conditions prevailed.

The test, 1tself, contained all of the directions for taking
the test.

The writer had the opportunity to meet with all twenty
of the school superintendents, or their representatives, at a
meeting called by the County Superintendent of Tillman County
for another purpose. This mzeting was held at the Frederick
High School in March, 1G56. The problem of this study was
briefly explained to the group, and the superintendents who
indicated willingness to participate gave an approximate num-

ber of the students, grades four through twelve, who would be
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available to take the test. It appeared, at that time, that
about 2,000 students would be available to take the test in
May, about two months later.

Forms for taking the test and the directions were
typed on a speclal electric typewriter which could utilize
the size of type necessary to reduce the printing to one page
each. Plates were prepared, and the forms were printed by
the lithographic method.

While distributing the test materlals to the twenty
schools 1n the county, an interview was held with the super-
intendents. This was accomplished the day before the test
was scheduled to be broadcast. 1In each case, the superin-
tendent seemed most anxious to take part in the study, an
attitude which had not been apparent at the joint meeting
with the men some two uonths prior.

The interview had to do with the number of test blanks
needed, the nature of the test, expected testing conditions,
getting a radio for each classroom, time of the test, length
of time reguired, and the instructions they should glve to
their teachers.

The superintendents arranged with pupils in the various
classrooms to bring a radio for each of the rooms. Several
of the schools had radioss in each of the rooms as permanent
equipment. More than 2,000 students, grades four through
twelve (plus about 30 third-graders), took the test in their

own-elassrooms, at the same time. The Grandfield Junior and
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Senior High Schools listened to the radio broadcast piped
through the school's public address system from the superin-
tendent's office to the various roous.

The test was given on schedule, starting at 10:15 A.M,
Wednesday, May 9, 1956. Scores from this test werc used for
the tentative norms appearing in Chapter VI.

0f the twenty schools participating in the study, six-
teen were composed of white students, whlle there were three
negro elementary schools and one negro high school.

Two years later, in May, 1958, the test was broadcast
again over the same radio facilities for the students of
Frederick High School. Results of this testing were used in

the statistical analysis appearing in Chapter VI.

Recording

The method selected for recording the test was to make
a tape recording. The facilities of Radlo Station KTAT,
Frederick, Oklahoma were avallable for both recording and
broadcasting the test. Since the test had been constructed
to include the directions, samples, and the test itself, a
tape recording would permit a continuous test with no inter-
ruptions for changling a record or transcription or for any
additional instructions or directions. The test was to be
complete on the tape recording, and a time of approximately
thirty minutes wes set for the complete test. The tlme ele-
ment was considered important for two reasons. First, 1t was

felt thet a test of musical aptlitude could be constructed
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which could be given in thirty minutes and be able to measure
this trait. Second, in using commercial radio as a means of
giving the test, a time segment of thirty minutes would fit
into the pattern of programming of the statlion and not dis-
rupt the commercial aspect of the station to any great extent.

Three different spaces or rooms were required for re-
cording the test; a studlo, the control room, and the recep-
tion room. The Organo, attached to and a part of the piano,
was located in the studio. One microphone was used exclu-
sively for recording the pure tones, with the microphone lo-
.cated about four lnches frowm the Organo speaker, and another
microphone was placed where the writer could be at the key-
board, give the instructions, samples, and the musical portion
of the test required. The tape recorder was located in the
control room, next to the console, through which the various
test components were belng fed before reaching the recorder.
This room also served as a studlo for the test of time. Ex-
perimental recordings were mede of the varlious elements that
were included on the test, with different arrangement of the
microphones, different volume settings on the recorder and on
the console amplifiers, and using different brands of tape
to check reproduction.

The test was recorded in four different segments, with
each segment checked for accuracy prior to recording a new
portion of the test. The entire operation, performing and

recording, was a one man operation with the exception of the
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test on time which requlred two persons to produce. The
test requlred about seven hours to record. Thils was accom-
plished while the radio statlon was off the air, when there
was less chance of outside interruptions or external noises
while the recording was in process.

The same microphone locations and the use of the
studio and the control room were utilized for three segments
of the test: pltch, tonal memory, part one, and tonal memory,
part two.

The recording of the test on time required two persons,
one in the studio, who controlled the specd indicator on the
electric metronome, and one person in the control room where
the directions and all voice work for the test origlnated.

The reception room speaker was set at a level just high enough
for the writer to hear the beats of the metronome coming from
the studio, but 1t could not be heard on the tape recording.
Intelligence from both the studio and the control room was fed
into the tape recorder at the same time, which gave the effect
of recording through just one microphone.

Semple questions for the test of time were recorded at
the speed of 92 beats per minute, and the test questlons
started at the speed of sixty beats, gradually bullding up to
126 beats per minute for the final two questions.

The test was recorded on a high quality tape known as
"Sounderaft, Plus 50." This 1s magnetic recording tape with

a mylar base or Dupont Polyester film, one-fourth inch by
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1,800 feet. It was recorded at a speed of 7 1/2 inches per
second, the standard for most tape recordings. It was re-
corded on Eicore equipment which gives a full or double

track recording.



CHAPTER VI
STATISTICAL ANALYSIS

A statistical analysis has been mede by comparing the

Musical Aptitude Test with the Seashore Measures of Musical

Talents and with the Kotick and Torgerson Diagnostic Tests of

Achlevement in Music. The two muslcal aptitude tests were

glven on successivé days to all students present on those

days at Frederick High School, with approximately 200 students
in attendance each day. Not all of the students took both of
the tests, which accounts for a slight difference in the fre-

quency on several of the computations. The achievement test

was taken by a smaller number of the group who had taken both

aptitude tests.

Reliability

The reliabllity of the lusical Aptitude Test was esti-

mated by means of internal consistency coefficients, using

the Xuder-Richardson formula 21. This formula was used be-

cause all test items were assumed to be of the same difficulty.

For instance, it should be no more difficult to judge an in-

terval from C# to D than to judge one from F# to G, to deter-
33
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mine a space interval of four seconds or seven seconds, or to
judge the number of times an original tone appears in a melody
because of a change in key. This formula has the virtue of
providing conservative coefficients, as its use is more likely
to underestimate than to overestimate the reliability. The
frequencies, means, standard deviations, standard error of the

means, standard error of the measurewments, and the coeffi-
clents of correlations are presented in Table 3 for each mea-
sure and for the total raw scores of the entire high school
population. By combining the 10th, 11th, and 12th grade stu-
dents into one group 1t becomes comparable to Seashore's

grouping of grades 9-16.

TABLE 3

COEFFICIENTS OF RELIABILITY, MUSICAL APTI. JDE TEST,
USING THE XUDER-RICHARDSON FORMULA 21

Component N M SD SE, SEmeas r

Fitech 198 25.13 Lo7h .34 1.887 o4
Time 198 24,58 5.03 .35 1.937 .85
Tonal Memory #1 108 16.32 2.40 .19 1.63% .54
Tonal Memory #2 198 11.29 3.72 .27 1.901 .74

Tonal Memory (#1 &
#2 combined) 198 27.92 5.37 .38 2.615 .76

Total Raw Score 198  77.54 14.15 3.69 3.893 .93
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It is noted (see Table 3) that the coefficients of
reliability for pitch .8% and time.835 are fairly high, while
tonal memory divided into separate parts shows coefficients
of .54% and .74. However, when combining the two elements of
tonal memory as one complete component of musical aptiltude
the coefficient becomes .76, showing = h;gher degree of re-
liability than elther part. The coefficient of reliability
of .93 for the raw scores of the total test considers all
three of the basic components of muslcal aptitude as agreed
upon by the majority of authorities in this field.

Data obtalned from the three tests administered to the
Frederick High School students, first showing the raw scores
and then employing the T-scale In order to compare the infor-
mation, are presented in Table 4.

With data derived from scores in Table 4 and with the

coefficlent of correlation between the lleasures of Nusical

Talents and the Musical Aptitude Test being .71, Table 6,

Garrett's formula for the standard error of the difference te-
tween correlated means shows the SEj to be 4.37, and & t-
ratio of 23.4. This 1is significant at the .0l level of con-
fidence. In 1like manner, with r - .31, Table 7, between the

Diagnostlc Tests of Achievement in Music and the Muslcal Ap-

titude Test, the SE5 1s 3.89 and the t-ratlo is 6.42. This,

to0, 1is significant at the .01 level of confidence. Likewise,

with r - .33, Table 7, between the Diagnostic Tests of Achleve-

ment in Music and the Measures of Muslcal Talents, the SE; is
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6.53 and the t-ratio 15.18. This is significant at the .01

level.

TABLE 4

COEFFICIENTS OF RELIABILITY, MUSICAL APTITUDE THST,
MEASURES OF MUSICAL TALENTS, AND DJAGNOSTIC
TESTS OF ACHIEVEMENT IN MUSIC

- 7 i, < cH V
Test N I <D SEp Slmeas r

Date Derived from Raw Scores

Musical Aptitude 127 77.54%  14.15 3,69  3.899 .93

201.65 20.85 6.11 6.109 .91

\O

lMusical Talents 1°

Diagnostic Tests 43 102.50 36.80 6.88 6.88% .97

Data Derived from Calculated T-scores®

Musical aptitude 192  47.10 13.22 R L70h .97
iuslical Talents 122 k7.83  13.06 .95 6.1
Diagnostic Tests Lz L2,34 13,02 2,03 5.664 .81

®Henry T. Garrett, Statiztics in Psychology and Educa-
ti-n. Nev York: Longmans, Green and Company, 1954, D. 307.

Another comparison of interest is the coefficient of
rellability as shown by thies c:ireriment for the three basic

cowgonents of rwsical aptitude and from the menual for the

Seashore Measures of Muslcal Talents. Table 5 shows thils com-

parison of pltech, time, 2nd tonal memory.
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TABLE 5
COEFFICIENTS OF RELIABILITY FOR MUSICAL APTITUDE

TEST AND MEASURES O LLUSICAL TALENTS FROM
THE KUDER-RICHARDSON FORMULA 21

Grades 9-16 Grades 10-12
Measures of Musical Talents® Musical Aptltude Test
ritch B4 Piteh .84
Time .71 Time .55
Tonal lNewory .83 . Tonal Meuory .76

®lianual, Seashore lMeasures of Musical Talents. New
Yorkz: The Psychologlical Corporation, Revised 1956, p. 7.

From Tables 3, 4, and 5 the data clearly indicate that

the Musical Aptitude Test has a relatively high degree of re-

1liability. It appears that the best prediction for wmusical
aptitude will come from using the total score which is based
upon the three basic components. A doubtful performence on
the test should result in retesting the individual.

On original research of the Muslcal Aptltude Test,

using data derived from tests taken in 1956, the seventh,
eighth, and ninth graders were selected as an adequate sample.
There were 530 test scores in this group. These were dlvided
into two unselected groups of 265 each for the odd and even
check of reliability. The mean for group one was 65.62 com-
pared with a mean for group two of 66.45, a standard devia-
tion of 12.87 and 13.86 respectively, with a standard error

of .79 and .55. Calculations determined the critical ratios
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to be .72 which shows no significant difference. Thils serves

as another check on reliabillty.

Statistical Validity

The statistical validity of the Musical Aptitude Test

was derived from information gathered on 200 high school stu-

dents, 175 of whowm took both the lusical Aptitude Test and

the Seashore Measures of Musical Talents. The students taking
both of the above aptitude exawinations and the Kotlck-Torger-

son Diagnostic Tests of Achievement in Music numbered 43.

The Pearson Product-Moment Coefficlent of Correlatlon
was used to determlne valldity between the above three tests
and between certain parts of the tests.

The cosfficlents of correlation between the three

basic components of musical aptitude on the Musical Aptitude

Test and the Measures of Musical Talents are shown in Table 6.

TABLE 6

PEARSON PRODUCT-MOMENT COEFFICIENTS OF CORRELATION
BETWEEN MUSICAL APTITUDE TEST AND MEASURES
OF MUSICAL TALENTS

(N = 175)
Component r
Piteh .69
Time .11
Tonal Memory .60

Total Raw Score .71l
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The coefficient of correlation for time, r - .11, 1is
not significantly different frow zero at the .05 level. As
mentlioned in Chapter I, Drake correlated his test of rhythm
with Seashore's test of rhythm, and he found that most of the
r's cluster around .17. The test of time in the Muslcal Ap-

titude Test is similar in nature to the test of rhythm in the

Drake test. The difference 1s primarily a difference in the
terminology and not in content, as the two tests measure
clapsed time. Drake stated that his rhythm test and Sea-
shore's rhythu test do not measure the same thing. The same

appllies to the tests of time for the Nusical Aptitude Test

and the Measures of Musical Talents. The Seashore test on

time utilizes the judgment of the duration of an actual tone

in relation to a standard, while the Musical Aptltude Test

uses the judgment of the tlme elapsed between audible beats
of an electric metronome. Each of these tests of time mea-
sures some portion of a sense of time, but they could be very
different kinds of time measurement. The very low r of .1l
bears this out.

Another interesting observation 1s the total test
scores of the two musical aptitude tests in relation to the

achievement test, as shown in Table 7. Using the Fearson-

- product-moment coefficient of correlation the Musical Aptitude

Test and the Dlagnostic Tests of Achlevement in Music show an

r of .31 with the number of cases being 41. The Measures of

Musical Talents and the Dlagnostic Tests of Achievement in
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Music show an r of .33 with the number of cases being 39.
Both of these coefficients of correlation are significant at
the .01 level of confidence as shown earlier in this chapter.
The interesting observation is that they show r's that are
positive, yet very low. This indicates, as would be expected,
that musical aptitude cannot necessarily be umeasured bty musi-
cal achlevement tests or musical achilevement measured by mu-
sical aptitude tests. Also, both of the r's are very close,
yet the two musicai aptitude tests show an r of .71 when cor-

related by the same method.

TABLE 7

COEFFICIENTS OF CORRELATION BETWEEN DIAGNOSTIC TESTS
OF ACHIEVEMENT IN MUSIC AND (1) MUSICAL
APTITUDE TEST AND (2) MEASURES
OF MUSICAL TALENTS

Diagnostic Tests of

Achlevement in Muslilc N r
wilth

(1) Musical Aptitude Test 41 .31

(2) Measures of Muslcal Talents 39 .33

The r's shown 1in Table 7 are too low to be valld for
use as predictors in musical aptitude tests versus musical

achievement tests.1 In fact, Thorndike and Hagen show that

1Robert L. Thorndike and Elizabeth Hagen, Measurement
and Evaluation in Psychology and Education. New York: John
iley & Sons, 1955, pp. 119-122.
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the validity coefficient of the Seashore Tonal Memory Test
and a performance test on stringed instrument is only .28,
which 1is close to the findings concerned with this research.l
Applying the formula for the correction for attenua-
tion, using the coefficients of reliability found in data
derived from scores, Table 4, and the coefficient of correla-
tion of .71, Table 6, the correlation between the true scores
is .86, which is the upper limit to the correlation which we
can obtain between the two aptitude tests as they now stand.
The score on each component as well as the score on
the total test was determlined for each individual who took the
Musical Aptitude Test. The dlstribution of total scores for

the entire group closely approximates the normal curve. These
values indlcate a relatively close fit to the theoretical
normal curve, Figure 1.

The procedure used for filtting the distribution to the
normal curve 1s that recommended by the Dickey G f‘ormula;2
G = lg%%%%}ktvﬁ%? , where fl is the frequency of the lesser,
fi is the theoretical frequency, p is G, and q 1s 1-G. The
percentages obtalned by this method were used 1n calculating
the curve which has been superimposed on the theoretical nor-

mal curve in terms of the criterisa.

1pid.

2John W. Dickey, "Normalcy as a Statistic," Journal of
Educational Psychology, September, 1934, pp. 437-L445°
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The value of G equals 96.72 per cent *.97 per cent.
This means that 96.72 per cent of the observed distribution
falls under the superimposed normal curve.

These results substantiate what Henry D. Rinsland has
pointed out, that is, that "Reliable and valid tests, designed
for the groups measured, yield close approximations to the
normal curve."' Martha A. 0'D. Rinsland stated that "The wide
range of total scores, with close approximation to normal dis-
tribution, gives evidence of discrimination. This 1s an in-
dex of both validity and sampling."?

Gray and Votaw agreed with this when they saild:

The tendency of certaln human tralts to conform to
this curve 1s so marked, that the failure of a group
of test scores to take on this general form 1s usually
taken by the statisticlan as evidence that either the
test was not a satisfactory one or the sample of in-
dividuals was not representative.~

Concurrent validity has been verified by teachers'

ratings using the Chl square method.4 The vocal muslc teacher

1Henry D. Rinsland, Constructing Tests and Grading in
Elementary and High School Subjects. New York: Prentice-
Hall, Inc., 1937, p. 230.

2Martha A. 0'Daniel Rinsland, "A Test for Measuring
Teachers' Knowledge of the Conduct and Personality of Children
from Six to Eight Years of Age" (unpublished Ph.D. disserta-
tion, College of Education, University of Oklahoma, 1936),

p. 36.

3Clarence T. Gray and David F. Votaw, Statistics
Applied to Education and Psychology. New York: The Ronald

Press Co., 1939, p. 107.

4Allen L. Edwards, Experimental Design 1n Psychological
Research. New York: Rinehart & Company, 1550, p. 90.
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rated 81 of his students into two groups, the upper half and
the lower half. Test scores on the Musical Aptitude Test

for these same students were divided in the same manner. Us-
ing the Chi square method, Chi square was found to be .185
and the g Coefficient to be .152. The P was found to be be-
tween .50 and .70, the probability of exceeding the tabulated
value of Chl square for one degree of freedom.

The same method was used when the instrumental music
teacher divided his students into two groups. Chil square was
found to be .363, and the g Coefficient to be .182. With one
degree of freecdom the P was found to be between .50 and .70,
the probabllity of exceeding the tabulated value of Chi Square.

To make another comparlison between the Musical Apti-

tude Test and the Measures of Muslcal Talents, of the stu-

dents taking both tests in 1958, two groups were set up. The
first group was composed of students who were wmembers of the
vocal music department, and the second group was made up of
students who had received less than one year of musical in-
struction or none whatsoever. A total of 76 students were
menbers of the vocal music group who had taken both tests.
Included in this group were 43 students who had studied pilano
for one year or more, 27 who had recelved private singing les-
sons, 20 who had been in the band one or more years, and 22
who were only members of the vocal music department. The

second group was made up of the 63 students who had teken both
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tests, and who had received no musical instruction or had re-
celved less than one year of instruction.
For both aptitude tests, the difference between the
means of scores for students who had studied music and those
who had not shows a decided difference; 11.6 for the Musical

Aptitude Test, and 15.23 for the Measures of Musical Talents.

In each case the groups which had studied music scored higher

than the groups which had not. For the Musical Aptitude Test

the SE; = 1.785, and the t = 6.49. For the Measures of Musi-

cal Talents the SEy - 3.09%4, and the t = 4.93. In each case

the obtalned t 1s significant at the .01 level of confildence.
There seems to be little difference in the way elither of these
tests distingulshes tetween students who have studled music
and those who have not. These calculations were derived from
Garrett's formulae.> Table 8 glves this information.

Tentative norms for the Musical Aptitude Test appear in

Table 9. They were derived from 2,026 scores on the test
taken by students ages 7 through 20 who were enrolled in
twenty schools throughout Tillman County, Oklahoma. Since
some of the schools let children age 7 take the test, these
scores were included in the data. They differed little, if
any, from the scores of those one year older. Norms are com-
piled into four groups: Ages 7-i0, 11-12, 12-14, and 15-20.

Percentlile scores have been computed from raw scores for each

1Henry T. Garrett, Statistics in Psycholo and Educa-
tion. New York: Longmans, Green and Company, 1954, pp. 220-
225.
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TAELE 8

STANDARD ERROR OF DIFFERENCE BETWEEN MEANS FOUND ON
MUSICAL APTITUDE TEST AND MEASURES OF MUSICAL
TALENTS FOR STUDENTS WITH AND
WITHOUT MUSICAL TRAINING

TEST TRAINING N M SD SE, SEg t
Musical Yes 76 B2.71 9.90 1.14
Aptitude 1.785 6.49
No 63 71.01 11.10 1.39
Musical Yes 76 206.87 16.90 1.94
Talents 3.004 4,03
No 63 191.64 1G.60 2.47

conponent of the test and for the total raw score. These di-
visions are provided in order for comperlsons to be made, al-
though the test was devised as a complete test, and therefore
the total score percentile 1s considered to be actual per-
formance on the test and the measure it glves on musical ap-
titude. Table 9-E gives a compilation of the means and
standard deviations of the norms which affords s closer in-
spection of the results of the test.

In each age group, on each component and on the total
score, 1t will be noted that the score increases with age.
For the individual components the increase is slight, and it
is noticed wmostly on the total score. The difference in
scores for students age 15 and above was negligible, and

these were grouped together. This group is comparable to



TABLE 9-A.

TENTATIVE NORMS

rercentlile Equlvalents of Raw Scores Obtalned by Students, Ages 7-10

PITCH TIME TONAL, MEMORY  TONAL MEMORY  TOTAL SCORES
T - (#1) (#2)
Score %ile Score $ile Score %ile Score %ile Score %ile
30 99 28-30 99 19-20 99 16-18 99 87-98 99
29 90 27 95 17-18 95 13-15 95 80-86 95
25-28 80 25-26 90 16 90 11-12 90 T4-79 90
22-24 70 23-24 80 15 80 9-10 80 66-73 80
21 60 21-22 70 14 70 8 70 60-65 70
13-20 50 19-20 60 13 60 7 60 57-59 60
17-18 4o 18 50 12 50 6 50 53-56 50
16 30 15-17 4o 11 40 5 4o 51-54 4o
15 20 11-14 30 10 20 y 30 47-50 30
14 10 9-10 20 10 3 20 hs5-46 20
0-13 1-9 6- 8 10 0- 8 1-9 2 10 39-44 10
0- 5 1-9 0-1 1-9 0-38 1-9
N 280 280 280 250 286
st 18 R 158 53 22

Ly



TABLE $-B.

TENTATIVE NORNMS

Percentlile Equivalents of Raw Scores Obtained by Students, Ages 11-12

PITCH TIME TONAL MEMORY  TONAL MEMORY  TOTAL SCORES
(#1) (#2)

Score %ile Score wlle Score %ile Score %ile Score %ile

30 99 30 99 19-20 99 17-18 99 88-98 99

29 80 29 95 18 95 14-16 95 84-87 385

27-28 70 28 90 17 90 12-13 90 80-83 90
23-26 60 26-27 80 16 80 10-11 80 T4-79 80
21-22 50 25 70 15 70 9 70 70-73 70
18-20 40 23-24 60 14 60 8 60 65-69 60

17 30 22 50 13 50 7 30 61-64 50

16 20 20-21 40 12 4o 6 40 53-60 4o

14-15 10 18-19 30 11 30 5 30 54-57 30
0-13 1-9 16-17 20 10 10 ol 20 50-53 20
11-15 10 0-$ 1-9 3 10 Yh-jg 10

0-10 1-9 0-2 1-9 0-43 1-9

Mean 21.1 20.2 "13.2 %9 °6i.2

SD 6.2 6.3 2.5 3.6 13.0

8t



TABLE 9-C.
TENTATIVE NORMS

Percentile Equivalents of Raw Scores Obtained by Students, Ages 13-1%

64

PITCH TINE TONAL, MENORY  TONAL MEMORY  TOTAL SCORES
(#1) (:72)

Score jlle Score Slle Score Sile Score Bile Score %ile
30 S9 30 99 16-20 93 15-18 e 91-98 99

28-29 70O 29 95 18 95 14 95 87-290 95
25-27 60 28 90 17 90 13 90 84-86 Q0
23-24 50 27 80 16 80 11-12 80 78-83 80
21-22 4o 25-26 70 15 70 10 70 73-77 70
19-20 30 24 60 14 50 9 60 69-72 60
17-18 20 23 50 13 40 8 50 66-68 50
15-16 10 21-22 40 12 20 7 4o 62-65 4o
0-14 1-9 19-20 30 11 10 6 30 59-61 30

| 16-18 20 0-10 1-9 5 20 55-58 20

11-15 10 Y 10 4g-54 10

0-10 1-9 0-3  1-9 0-48 1-9

Vgean 532.8 533.9 5%?.9 53%.3 522.5

SD 5.8 6.5 2.5 3.7 12.8




TAELE 9-D.

TENTATIVE NORMS

Percentile Equivalents of Raw Scores Obtained by otudents, Ages 15-20

FITCH TIME TONAL MEMORY  TONAL MEMORY  TOTAL SCORES
(#1) - (#2)

Score %ile Score %ile Score Zile Score gile Score %ile

30 99 30 99 20 S9 18 99 Sh-98 99

29 70 °3 95 19 S5 17 95 90-93 95

27-28 60 28 90 18 90 16 90 87-89 90
24-26 50 27 80 17 80 14-15 80 82-86 80
21-23 4o 26 70 16 70 12-13 70 78-81 70

20 30 25 60 15 50 10-11 60 73-77 60

18-19 20 23-2% 50 14 4o 9 50 68-72 50
16-17 10 22 4o 13 30 8 40 64-67 4o
0-15 1-9 20-21 30 12 20 7 30 61-63 30
17-19 20 11 10 6 20 57 -60 20

12-16 10 0-10 1-9 5 10 48-56 10

0-11  1-9 0- 4 1-9 o-47  1-9

N 712 712 712 712 712
B % i 132 % 255

0S



TABLE 9-E.

TENTATIVE NORWNMS

Compilation of Means and Standard Deviations of the Norms

AGE PITCH TIME TONAL MEMORY  TONAL MEMORY TQTAL SCORES
{#1) (#2)

7-10 M 19.58 M 16.36 M 12.76 M 6.33 M 54.87
(N 286) SD 5.44 SD 6.91 SD 2.52 SD 3.22 SD 12.40
11-12 M 21.14 M 20.15 M 13.16 M 6.92 M 61.24
(N 503) sD 6.16 SD 6.28 SD 2.48 SD  3.54 SD 13.00
13-14 M 22.77 M 20.88 M 13.89 It 8.31 M 65.54
(N 532) SD 5.81 SD 6.46 SD 2.47 SD 3.67 SD 12.80
15-20 M 23.25 M 21.16€ M 14.50 A 5.15 M 68.17
(N 712) SD 5.39 SD 6.66 SD 2.53 SD  4.09 SD 13.60

15
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norms of the Measures of Musical Talents for students in

grades 9-16.1

An Interesting point is that the highest test score
of the 2,026 original tests taken in 1956 was made by a boy,
age 12, who had receilved no musical training, other than the
little singing he had done 1n class, not ordinarily consid-
ered to be formal training. There were mbre than 300 stu-
dents who were members of various bands, and hundreds of
high school students who were studying pilano and in various
vocal groups where they were receiving instructions.

Approximately 30 teachers took the test with their
scores falling into the norms of the age 15-20 group.

In order to complete the plcture, the writer would

like to point out various things concerning the Musical Apti-

tude Test and the Measures of Musical Talents which are allke

and those that are unlike.

Both tests are designed to measure musical aptitude
or talents, and they are composed of components utilized in
music. The two tests were recorded under laboratory condi-
tions. Both of the tests measure the components of pltch,
time, and tonal memory, and they are scientific instruments.
No performance, as such, 1s necessary, and the two tests are

taken with pencil and test forms. Norms for the tests are

lManua.l, Seashore Measures of Muslcal Talents. New
York: The Psychological Corporation, Revised 1956, p. 10.
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set up for indlvidual coumponents, and percentile ratings may
be found from raw scores.
On the other hand, the two musical aptitude tests

differ in many respects. The Musical Aptitude Test employs

only three components or factors which are considered basic
in musical aptitude. Two different methods were used to

determine tonal memory. The Measures of Musical Talents

utilizes six components which Seashore considered to be basic.
The blg difference in the tests is the manner in which the
approach to the components of pitch, time, and tonal memory
is accomplished. In each case the approach 1s entirely dif-

ferent. In the measure of pitch the Measures of Musical Tal-

ents has one standard set up and varies a tone from the
standard to a slight degree. The measure of pltch 1s a good
one, but it is good for just & small portion of the musically

notated scale. In the {usical Aptitude Test 1t was polnted

out that a range of 60 tones, in half steps, was used. 1In

the test of time the peasures of lusical Talents used a

standard of a certaln duration of & tone, and this was fol-
lowed by a tone of elther longer or shorter duration. In the

Musical Aptitude Test a pattern of time was established with

a rest intervel following. The rest perliod was to be judged
rather than the length of the tone. On the tonal wmemory com-

ponent of the Measures of Musical Talents the student was to

judge which tone of a certain melody was changed, the number

of the tone. On the Musical Aptitude Test the first tonal
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memory portion was based on judgment as to whether two melo-
dies were the same or different. On the second portion of
tonal memory a long tone was heard, and the student had to
determine the number of times that the specific tone appeared
in the melody that followed. 1In each case, the measurements
of the three basic components used an entirely different
approach.

The two tests differ in the length of time required

to administer them. The Musical Aptitude Test requlires about

one-half hour to glve while the Measures of Musical Talents

takes approximately one hour. The lieasures of Muslcal Talents
is available on records at 78 rpm and on transcription at

33 1/3 rpm, while the Musical Aptitude Test is tape recorded

at speed 7 1/2 ips. The Measures of Musical Talents is on

records or a transcription, and the person administering the
test must read the dlrections from the manual and play samples

from the test, 1tself. On the lusical Aptitude Test the tape

recording contains all of the instructions for taking the test,
the sample questions, and the test proper. This assures that
the test will be exactly the same in all cases, for the com-
plete test. The person administering the Seashore test must
study the manual and practice the instructions. The tape
recorded test can be given by any teacher whose job 1s to pass
out the forms and see that good testing conditions exist. No
explanations are necessary as to taking the test, and samples

are not played and then repeated in case someone falls to un-
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derstand the procedure. The Musical Aptitude Test is ex-

plained in simple language that even the seven-year-olds were
able to grasp the first time, while following printed in-

structions that must contain words not in their vocabulary.



CHAPTER VII
SUMMARY AND CONCLUSIONS

This has been a study in the measurement of musical
aptitude. The problem was to construct a musical aptitude
test, to tape record it, and to broadcast it by means of com-
mercial radio (Radlo Station XTAT, Frederick, Oklahoma) at a
prearranged date and time, for testlng of students in grades
four through twelve, at the same time, in the various schools
in Tillman County, Oklahoma. Tne data were used in settlng
up the tentative norms.

The second portion of the problem conslsted of ana-
lyzing the statistlcal data obtained when the test was re-
broadcast two years later for the students of Frederick High

School and from results of the Seashore Measures of Musical

Talents and the Kotlck and Torgerson Diagnostic Tests of

Achievements 1n Music which were taken by the same group.

An original test has been constructed which appears
to be a measure of musical aptitude. The four parts selected
for the test were pitch, time, tonal memory (if two melodies
are same or different), and tonal memory (recognition of the

56
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number of times an original tone appears in a melody that
follows).

The test of piteh is a new idea. The test of time 1s
slmllar to a part of Drake's test on rhythm, but it has many
differences, and new ideas have been added. All melodies for
both parts of the tonal memory tests were original, as was the
method of test construction and presentation.

The test was designed whereby a study could be made
of a student's aculty of hearing in any of the five octaves
represented on the test. This study would cover parts one,
three, and four of the test.

The test was recorded on magnetic tape at a speed of
7 1/2 ips, for a full or double track. The entire test, in-
cluding the directions, samples, and the test questions, is
included on the one tape recording which should insure a more
uniform type of test wherever it 1s given, regardless of who
glves the test. It was primarily designed for use over the
radio, but 1t can be given on practically any tape recorder
with a two track reproduction head. The test requires 33 1/2
minutes to take, after minimum information has been noted on
the test blank.

The test was first broadcast over Radio Station KTAT
in May, 1956 when it was taken by all fourth through twelfth
graders in twenty schools in Tillman County who were present

on the day of the test. More than 2,000 students were given
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the test. 1In addition, tests were taken by 19 third graders
in two of the participaeting schools.

The test was broadcast again over the same radio sta-
tion two years later, in Nay, 195% when it was taken by 198
students of the Frederick High School who were present on the
day of the test.

The rellabllity of the Nuslcal Aptitude Test was esti-

mated by means of internal consistency coefficients, using
the Kuder-Richardson formula 21. The coefficients of relia-
bility for pitch .24 and time .85 are fairly high, and for
tonal memory .76, a falr degree of rellability. The coeffi-
clent of reliability for the entire test, based on the raw
scores, was .93.

Using data derived from scores, Garrett's formula for
the standard error of the difference between correlated means
shows the SE4 to be 4.37 and a t-ratlo of 29.4 between the

Measures of Musical Talents and the Musical Aptitude Test;

SEq of 3.89 and a t-ratio of 6.42 between the Musical Aptitude

Test and the Diagnostic Tests of Achlevement in HMusic; and

SEq of 6.53 and t-ratio of 15.18 between Measures of Musical

Talents and the Dlagnostic Tests of Achievement in lusiec,

each of which 1s significant at the .01 level of confidence.
With data from the 1956 test scores of the Musical

Aptitude Test, dividing 530 tests of the seventh, eighth, and

ninth graders into two different groups (odd and even) to

check for relisgbility, a critical ratio of .72 was found
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which shows no significant difference. The mean for group
one was 65.62 compared with a mean for group two of 66.45,
a standard deviation of 12.87 to 13.86, and a standard error
of .78 to .85.
The statistical validlty of the test was derived from
information on 200 high school students, 175 of whom took

thls test and the Seashore Measures of Musical Talents, and

43 of whom took the two aptitude tests and the Kotlck-Torger-

son Diagnostic Tests of Achievement in Music. The Pearson

Product-Moment Coefficlent of Correlation was used to deter-
mine validity between these three tests and certain parts of
the tests.

The Musical Aptitude Test and the leasures of Musical

Talents showed a coefficient of correlation of .71. This
correlation is high when noticing that the like couponents
had correlations of .69 for pitech, .11 for time, and .60 for
tonal memory. It 1s also polnted out that the Seashore test
had three additional measurements or components he considered
basic. Total scores were used in determining the r of .71.
The two aptitude tests revealed about the same findings
when correlated with the diagnostic or achievement test. The

coefficlient of correlation for the Musical Aptitude Test and

the Diagnostic Tests of Achlevement in Music shows an r of

.31, while the Measures of Muslcal Telents and the Diagnostic

Tests of Achievement in Music have an r of .33. These are

positive, but low.
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Making the correction for attenuation the coefficient
of correlation of .71, above, the r becomes .86, the upper
1limit which could be expected to be obtained between the two
tests if both were perfectly reliable. |

The distribution of scores of 2,026 students of an un-
selected group was found to be a relatively close fit to the
theoretical normal curve, showing that 96.72 per cent of the
observed distribution falls under the superimposed normal
curve.

Concurrent valldity was determined by results of test
scores and teachers' ratings using the Chl square method.
The P was found to be between .50 and .70. From among the
students tested in 1959, 76 students were members of the
vocal music department, and 63 students had received no for-
mal training in music, all of whom had taken both of the ap-

titude tests. For the Musical Aptitude Test the difference

between the means of scores was 11.6, the SEg was 1.785, and

the t was 6.49. For the Measures of Musical Talents the dif-

ference between the means of scores was 15.23, the SEd was
3.09%, and the t was 4.93. In each case the obtained t is
significant at the .01 level of confildence. There seems to
be 1little difference in the way either of these tests dis-
tinguishes between students who have studied music and those
who have not.

Tentative norms for the Musical Aptitude Test are com-

piled into four groups: Ages 7-10, 11-12, 13-14, and 15-20.




61
Percentile scores have been computed from raw scores for each
component of the test and for the total raw score. Since the
test was devised as a complete test the total score percentile
is considered to be the actual performance and 1s the measure
of musical aptitude.

On the two occasions that the test has been adminis-
tered, no one has made a perfect score or answered all ques-
tions correctly. In 1956 on the original 2,026 tests the
highest score was made by a boy, age 12 years, who had re-
ceived no formal training in music. In 155C when 198 high
school students took the test, this boy's sister made the
second highest score which was one point higher than her
younger brother made two years before. The highest score to
date was made by a boy, age 16 years, whose only musical
training was as a member of the high school chorus.

The huslcal Aptitude Test and the Seashore Measures

of llusical Talents are both designed to measure wusical apti-

Ltude, and while there are many things about the two tests
which are alike, the differences are more interesting. The
big difference 1s the approach to the study of pitch, tilme,
and tonal memory. An entlrely different approach is utilized
in each case. The other blg difference 1s the time element

to take the tests, with time for the Musical Aptitude Test

at about one-half the time of the other.
The Musical Aptitude Test i1s unique, in that the com-

plete test of instructions, examples, and the test proper are
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all recorded which assures that the entire test will be exact-

ly the same regardless of who administers the test.

Recommendations

It 1s indicated by inspection that the Musical Apti-

tude Test could be reduced in time of administering to just

under thirty minutes by eliminating several slight delays be-
tween some of the parts of the test. By reducing the time
element for giving the test it could be recorded on one side
of a long-play transcription. This would glve a continuous
rendition, without interruption, on both methods of recording.
Being recorded on both tape and transcription i1t would mean
that schools with either a tape-recorder or a phonograph
would be able to use the test in the classroom when desired.
Also, this timing would meet the requirement of a half-hour
program for both commercial and non-commerclal radio station.
Since thils test was broadcast as a public service over a com-
nerclal station 1t seems highly probable that other stations
would be receptive to the idea. Non-commercial college-owned
stations could handle the test as a service to the schools in
their listening area, thus covering a greater number of stu-
dents in the shortest time.

On the test of time, 1t appears that the word "stop"
should be changed to "mark." The word "mark" is a sharper
and more distinct sounding word, and, too, 1t seems to add

meaning by telling the person taking the test what to do.
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It eppears that further investigation should be un-
dertaken on the sense of pitch to determine which 1s the
better (or best) approach to i1ts measurement, to determine
if this measure should be divided with use made of each ap-
proach, to determine if two different aspects of this musi-
cal sense actually exlst, or to learn if two separate basic
components are being measured by two different spproaches.

Another investlgation might be conducted to determine
if there is a relationship between the musical aptitude of
parents and their children. This might be an important
varlable.

Finally, nev research should be conducted to determine
what components are bvasic 1n musical aptitude and to discover

the best methods of testing for these basic components.
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APPENDIX

Gulde Sheet
Test on Time

QUESTION  METRONOME  COUNT TO  "STOP" ON

1 60 6 11
2 63 5 9
'2 66 4 10
69 3 8

5 72 6 12
6 76 5 11
7 80 4 10
8 80 3 9
g 84 6 13
10 84 5 8
11 88 L 12
12 88 3 8
13 92 6 14
14 92 5 10
15 96 4 16
16 96 z 9
17 100 15
18 100 5 13
19 104 6 15
20 104 L4 17
21 108 5 14
22 108 6 17
23 112 4 12
24 112 5 15
25 116 6 16
26 116 4 11
27 120 5 13
28 120 6 16
29 126 5 14
30 126 6 17
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Musical Notation

Test of Tonal Memory, Part 1

(Continued)

(6) C-1 SAME

Y, ) .
T f [t | 1 1 _‘

A o —— 21—

(7) C=3 DIPZZDDNY
g ====|

el . o~ IR Rl

A\~ v _ aJie.

2 M A1
1 | | ) | I Y 4 PU | N | . L
__L‘l 1 ) | L | I J Jd 2
[» ) ir P | Ld
B SR Tar e ceamemem
\ /s o™ PO S DUV
- o4
¢ —
v
H . ne—
(10, ¢-!. oz
)

S
\
\
!
!l
»
\
\
A}
47
4
 § \J

ON
N\



(11)

APPENDIX

MMugical Notation

Test of Tonal llemory, Part 1
(Continued)
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I. PITCH:

II. TIME:

III. TONAL
MEMORY
PART 1:

IV. TONAL
MEMORY
PART 2:

DIRECTIONS FOR THE MUSICAL APTITUDE TEST

You will hear two tones which differ in pitch. You are to judge which ione is the higher
of the two. If the first tone is higher, put an "X" in the space by tu- number "1_ ".-If
the second tone is higher, put an "X" in the space by the number "2__". The questions on
PITCH are numbered 1 to 30. Remember, listen carefully, and make no noise.

SAVPLE: 1. 1. X 2 1__ 3. 1__ 4 11X

2__ 2.X. 2% 2—
You will hear some sounds like clicks or the loud ticking of a clock, which are produced
by a metronome beating at a certain rate, like this (SOUNDS). Wwhile these clicks are
being made you will also hear a voice counting, "1, 2, 3, 4, 5, or 6," like this {SOUNDS
AND VOICE TOGETHER). The voice and the clicks will both stop at a certain number, but
you are to continue counting, silently, to yourself, until the voice says, "Stop." Then
you will record the number you had counted to when you heard the word, "Stop." The
questions on TIME are numbered 31 to 60. Remember, listen carefully, and make no noise.

SAMPLE: 5. _8 6. .10 7. 9 8. _12

You will hear two melodies,played on the Organo, which will be the same or different.
You are to judge whether they are the same or different. If they are the SAME you will
put an "X" in the space after the "S". If they are DIFFERENT you are to put an "X" in

the space after the "D". The questions on TONAL ME.ORY, PART 1, are numbered 61 to &0.
Remember, listen carefully, and make no noise.

SAMPLE: 9. S X 10. S__ 11. 3. X I2. S__
D D X o Dx

You will hear one long tone which you must keep in mind. Following this tone you will
hear a short melody. You are to determine the number of times the original, long tone
is repeated in the melody. If you think the original, long tone appears once in the
melody, write "1" in the space provided. If you think the original, long tone appears
twice in the melody, write "2" in the space, and so on. The original, long tone will
not appear less than once nor more than five times. In each question you will be given
a different, long tone to keep in mind. The questions on TONAL MEMORY, PART 2, are
numbered 81 to 100. Remember, listen carefully, and make no noise.

SAMPLE: 13. _2 14. _1 15. _4 16. _3
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