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CHAPTER I 

INTRODUCTION 

Purpose of the Study 

Previous studies into the relationship between musical 

abilities and intelligence have compared scores from music 

aptitude tests with a composite intelligence quotient score. 

Psychologists and psychometricians question the validity of 

an IQ score on the basis that there is not an accepted 

definition of intelligence. 

Psychology now seems to find itself in the para
doxical position of devising and advocating tests 
for measuring intelligence and then disclaiming 
responsibility for them by asserting that nobody 
knows what the word really means.l 

There is also the question of what abilities are measured 

within an IQ test, and how one score can reflect these 

abilities. 

Take for instance, a set consisting of one elephant, 
two bacteria, three kisses, and a pair of roller 
skates. How would you ever add them all?2 

1 Paul L. Houts, The Myth of Measurability (New York: 
Hart Publishing Company, 1977), p. 33. 

2Ibid., p. 70. 

1 
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Noted psychologist, J.P. Guilford has defined human 

intelligence as a structure of one hundred and twenty 

abilities. 3 The Guilford £heory contains the model for the 

Structure of Intellect Learning Abilities Test that measures 

twenty-two abilities necessary for learning.4 

A musical ability test can reflect a student's 

11 musical quotient" in a composite score, similar to the 

IQ score. 5 However, the scores from subtests measuring 

identified musical abilities can provide a profile of the 

student's strengths and weaknesses. 

In looking at the relationships of intelligence and 

musical ability, either the "musical quotient" or the 

subtest scores are correlated with an IQ score. 6 This is 

done without the identification of abilities being 

measured in the IQ score and their relationship to the 

3
J. P. Guilford, The Nature Of Human Intelligence 

(New York: McGraw-Hill Book Company, 1967), p. 63. 

4
Mary Meeker, Structure of Intellect Learning Abilities 

Test (El Segundo, Ca.: S.O.I. Institute, 1975). 

5 Rosamund Shuter, The Psychology of Musical Ability 
(London: Methuen and Co., Ltd., 1968), p. 21. 

6Elizabeth M. Taylor, "A Study in the Prognosis of 
Musical Talent," Journal of Experimental Education X 
( 1941 ) : p. 13 • 



3 

abilities in the music test. 

The purpose of this study is to examine the relation

ship of memory as an operational learning ability and 

memory as a musical ability. 

Problem of the Study 

The object of the study is to deter~ine a potential 

relationship between music ability and learning ability. 

In order to examine this relationship, tests must be chosen 

that measure the ability within the same informational 

process. 

In Guilford's Structure of Intellect model (S.O.I.), 

the major intellectual processes are called operations 

. 
and are identified as cognition, memory, divergent pro-

duction, convergent production, and evaluation.7 Each 

operation contains approximately fourteen cells or 

categories of specific abilities. The musical-memory 

factor fits in the S.O.I. memory for symbolic systems cell 

and can be measured by a memory span test. 

7J. P. Guilford and Ralph Hoespsner, The Analysis of 
Intelligence (New York: McGraw-Hill Book Company, 1971), 
p. 20. 
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The traditional span-memory.factor was tentatively 
considered for cell MSU (memory for symbolic units) 
••• but the writer has also entertained the 
hypothesis that span tests should share variance 
with the hypothesized factor MSS, since memory 
for order of symbols suggests memory for symbolic 
systems. 8 

Memory is a subtest in many of the standarized music 

ability tests. Lundin states that these subtests are 

measurements of short term memory. 

Current tonal memory tests are measuring only the 
immediate memory span. Writers have assumed that a 
person with a large span of tonal memory will be 
able to learn music easily. 9 

Memory tests used in this study are the Memory for Symbolic 

Systems from the S.OoI. Learning Abilities Test10 and the 

Tonal Memory and Rhythm sections of the Seashore Measures 

of Musical Talents. 11 

The question in measuring tonal memory is whether the 

pitches should be related so that the memory span will be 

8Guilford, Nature of Human Intelligence, p. 111. 

9Robert Lundin, An Objective Psychology of Music (New 
York: The Ronald Press Company, 1967), p. 125. 

10Mee~er, S.O.I. Learning Abilities Test. 

11carl E. Seashore, Seashore Measures of Musical 
Talents (New York: The Psychological Corporation, 1937). 
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greater, or whether the pitches should be unrelated, as in 

the Seashore Measures of Musical Talents, so that any 

effects of training can be eliminated. 12 However, Lundin 

states, "Current tonal memory tests are measuring only the 

immediate memory span, 1113 which parallel the S.O.I. Learn-

ing Abilities Test subtests. 

Another point to be considered is in regard to the 

validity of measurement of musical ability and intelligence. 

John Davies states that musical ability and intelligence 

are concepts and not easily measured. 

In the first instance, our observation of people's 
behavior leads us to infer the presence of some 
intangible entity like musical ability of intelligence 
and often, in the case of psychologists, this is 
accompanied by a desire to find ways of objectively 
measuring the inferred capacity. Unfortunately, the 
dangers of reification often lie precisely in this 
direction: that is, there is a tendency to begin to 
think of the concept as though it were an object 
having physical properties and characteristics. 14 

12Lundin, Objective Psychology of Music, pp. 127-9. 

13Ibid., p. 127. 

14John Booth Davies, The Psychology of Music (London: 
Hutchingson & company Ltd., 1978), p. 108. 
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Justification of the Problem 

For years, educators and psychologists have attempted 

to develop intruments which would measure traits of 

ability for categorizing students. The assignment for 

Alfred Binet to develop a test to identify the 11 low 11 

students in a French school in 1905, was the beginning of 

I.Q. testing.15 The I.Q. score in contemporary education 

may predict academic success but cannot be used in the 

classroom as a diagnostic tool. There is no measurement 

of specific abilities, only one numerical score. 

Instead of looking at intelligence as one general 
resource for understanding and problem solving, 
measurable by a single value, the IQ, or intelligence 
quotient, we now see that it is composed of a very 
large number of distinct abilities or functions. 
Since we know about the various functions and what 
they are like we are prepared to do something about 
them.16 

The S.O.I. Learning Abilities Test measures twenty-two 

learning abilities within the operations of cognition, 

memory, evaluation, convergent production, and divergent 

15Houts, Myth of Measurability, p. 46. 

16
J. P. Guilford, Way Beyond the IQ (Great Neck, N.Y.: 

The Creative Education Foundation Inc., 1977), p xi. 



7 

production. Scores from each subtest provide a profile 

which can be used by the teacher. From this profile, the 

teacher can assess student strengths and weaknesses, and 

plan appropriate curriculum implementation for each student. 

Directives for specific learning experiences that reinforce 

the abilities measured are provided by the S.O.I. 

Institute. 17 

Music educators generally agree that students who are 

successful in music classes are often successful in 

academic classes. Although studies have not shown signifi

cant correlations between musical abilities and general 

intelligence, researchers continue to investigate the 

possibilities of relationship by examining specific aspects 

of intelligence. Wing has stated that the speed in which 

music is processed mentally is an aspect of intelligence. 

Wing's view of the matter is that 'musical intuition' 
(i.e. the rapid mental understanding of the music or 
musical tasks) may be regarded as a form of intelli
gence 'although it may not be adequately measured in 
the normal intelligence tests which deal with logical 
reasoning' • 18 

17Meeker, Structure of Intellect, p. 88. 

18 
Shuter, The Psychology of Musical Ability, p. 228. 
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Hearnshaw also believes that temporal integration is a 

basic form of intelligence.19 

Research by E. Franklin indicates that there may be a 

connection between music and intelligence at higher levels 

than the sensory level. 

He argues further that 'investigations concerning the 
connection between musical and general intelligence 
must be made at the same level' and not, for example, 
by comparing exclusively sensory tests with intelli
gence tests. Verbal talent, he suggested, should be 
correlated with phrasing ability or something similar 
to it. 20 

Although there is no trend that might indicate a 

positive relationship between musical ability and intelli

gence, European studies have shown that by using functional 

criteria of music ability, positive correlation could be 

found. 21 

In a study conducted by Elizabeth M. Taylor, statisti

cal analysis was done for each music ability as measured by 

the Kwalwasser-Dykema Music Test,compared with a composite 

19rbid., p. 228. 

20rbid., p. 229. 

21L d" un in, Objective Psychology of Music, pp. 258-9. 
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IQ score. 22 No analysis was made of the mental abilities 

measured within the IQ score, with musical abilities, how

ever, the investigation of relationships between specific 

intellectual abilities and specific musical abilities might 

find positive correlations. 

Limitations of the Study 

Within the one hundred and fifty factors in the 

Structure of Intellect model, eighty-two abilities have 

been identified by factor analysis. 23 Mary Meeker, student 

of Guilford, has identified twenty-two of the abilities as 

being critical to learning. 24 She has also developed a 

series of tests to measure these abilities.25 

The scope of this study permits only the testing of 

one of the twenty-two abilities, to be compared with one 

musical ability. Memory has been selected as the operation 

to be examined. 

22Taylor, "Study in Prognosis of Musical Talent," p. 24. 

23Guilford, Nature of Human Intelligence, p. 65. 

24Mary Meeker, Structure of Intellec~ (Columbus, Ohio: 
Charles E. Merrill, 1969), p. 22. 

25 . 
Meeker, S.O.I. Learning Abilities Test. 
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For without memory, how can there be recall on demand 
of ideas, feelings, or states? Where teaching and 
learning go, some kind of 'memory' must follow.26 

The measurement of the memory operation from the S.O.I. 

Learning Abilities Test is Memory for Symbolic Systems (MSS) 

and is given aurally and visually. Memory as a musical 

ability will be tested by Tonal Memory and Rhythm sections 

of the Seashore Measures of Musical Talents. 

Probable Values 

An IQ score is a numerical figure which indicates 

composite mental abilities measured in an intelligence test. 

This score can predict student academic success but does 

not function as a specific tool. 

The s.o.I. Learning Abilities Test measures twenty-two 

identified mental abilities crucial to learning. Scores 

from the S.O.I. Learning Abilities Test may provide the 

teacher with a profile of each student. The test can be 

used as a measurement of mental abilities, a diagnostic 

instrument, and an indication of developmental processes.27 

26Jack Fincher, Human Intelligence (New York: G. P. 
Putnam's Sons, 1976), p. 106. 

27Meeker, Structure of Intellect, pp. 129-131. 
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The use of S.O.I. Learning Abilities Test as a possi

ble predictor for success in music instruction has not 

been investigated. Music educators need a diagnostic 

intrument which might predict student successes and/or 

difficulties in music classes. If positive correlations 

exist between learning abilities and musical abilities, 

the scores from the S.O.I. Learning Abilities Test might 

be used by the music specialist for diagnostic purposes 

in music education. If the S.O.I. Learning Abilities Test 

is positively related to music learning it could be used 

as one predictor by the music teacher who would be able to 

obtain scores from the classroom teacher for assessment of 

students. Class schedules could be set up without using 

music instruction time for identifying individual student 

capabilities. 

Subtests from the S.O.I. Learning Abilities Test could 

aid the teacher in planning curriculum approaches according 

to student needs. The memory tests, besides measuring the 

operation, might indicate whether a student is visually or 

aurally oriented. Perceptual motor and psycho-motor skills 

are measured in the Convergent Production of Figural Units 
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subtest. 

If the music specialist can diagnose specific skills 

and abilities of students, instructional time can be used 

more productively. Also, the teacher has a teaching tool 

for individualization of instruction. 

Procedure 

Fifty-one fifth and sixth grade students from a pre

dominately Black, low socio-economic area of Dallas, Texas 

were participants in this study. Administration of the 

selected instruments took approximately thirty minutes. 

Statistical analysis was computed using the Pearson 

Product-Moment Method to find any positive correlations 

between memory as a learning ability and memory as a 

musical ability. 

Sources of Data 

Resources used in this study were gathered from the 

following: Texas Woman's University Library, Southern 

Methodist University Library, and Dallas Public Library. 

Additional materials concerning information processing 
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and education were obtained from the Paul L. Dunbar Learn

ing Center Library, Dallas, Tx. Information on studies, 

research projects and other available data were obtained 

from the Liprary of Congress, Washington, D.C. A computer 

search for theses and dissertations relative to this study 

was conducted through Computer Data Center, Kalamazoo, 

Michigan. 

Organization 

The introduction to this study presents the problem to 

be investigated, the justification, limitations, and possi

ble values. Included in the literature review are refer

ences that relate to intelligence and musical abilities. 

The testing procedure and results present the methodology 

and analysis of the study. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Intelligence and I.Q. Measurement 

In 1921, fourteen prominent psychologists were invited 

to present articles on their conception of the nature of 

11 intelligence 11 for the Journal of Education Psychology. 

What emerged were fourteen clearly different theories. 1 

Psychologists still disagree as to the definition of 

intelligence and the measurement of intelligence. Eysenck 

defines intelligence as an entity or force, which is 

posited to explain types of behavior such as: problem 

solving, learning of complex material, and discovery of 

relations between elements. 2 Other definitions include 

specific abilities or skills: 

Intelligence is an attentional/processing skill used 
in analyzing and mentionally reconstructing relations. 

1Julian c. Stanley and Kenneth D. Hopkins, Educational 
and Psychological Measurement and Evaluation (Englewood 
Cliffs: Prentice-Hall, Inc., 1941), p. 332. 

2 H.J. Eysenck, The Measurement of Intelligence 
(Baltimore: The Williams & Wilkins Co., 1973), p. 2. 

14 
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The distinguishing feature of this skill is breaking 
complex relations (or problems) into small steps that 
can be dealth with fully. The major components of the 
skill are extensive search and careful apprehension 
of all details relevant to the relations: thorough 
utilization of all available information including 
prior knowledge; accurate comparisons' and sequential, 
step-by-step analysis and construction. 3 

Some of the questions concerning these definitions are 

centered on the different levels of intelligence, such as 

the intelligence of a skillful tradesman, as compared to 

the intelligence of a mathematician. 4 The circular 

definition, 11 
••• intelligence is that which an intelli-

gence test measure, 11 has become one point on which most 

psychologists agree.5 

As Captain Kettle observed, when asked why the 
pictures of the Saghalien sea-serpent showed such 
incredible differences: 11 'Spects its because there's 
no such crittur'; so each just draws his own fancy." 6 

Major studies in intelligence and mental abilities 

3Arthur Whimbey, Intelligence Can Be Taught (New York: 
E. P. Dutton & Co., Inc., 1975), p. 120. 

4B . . F" h enJamin 1ne, Te Stranqlehold of the I.Q. (Garden 
City: Doubleday & Company, Inc., 1975), p. 10. 

5stanley, Educational and Psychological Measurement 
and Evaluation, p. 332. 

6 Eysenck, Measurement of Intelligence, p. 3. 
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have been conducted by Charles Spearman, L. L. Thurstone, 

Raymond Cattell, and J.P. Guilford. Charles Spearman is 

credited with being the father of factor analysis, as well 

as his two-factor theory of intelligence. In 1904, he pro

posed the g factor or general intelligence, as the variable 

that is tested in all intelligence tests. 7 

The Primary Mental Abilities Study (1938), by L. L. 

Thurstone differentiated the following abilities: space, 

perceptual speed, numerical facility, verbal comprehension, 

rote memory, induction, work fluency, deduction, and 

general reasoning.8 Other abilities have been added since 

the conclusion of the study. 

Studies by Raymond Cattell (1963) hypothesized a two

component theory: fluid and crystallized. The fluid 

intelligence is formless, independent of education and 

experience, and covers a wide variety of intellectual 

activities. Crystallized intelligence is life experiences 

7charles Spearman, The Nature of 'Intelligence' and 
the Principles of Cognition (London: MacMillan and Co., 
Ltd., 1923), p. 5 .• 

8L. L. Thurstone, Primary Mental Abilities (Chicago: 
University of Chicago Press, 1938). 
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mixed with fluid intelligence. 9 Examples of these primary 

abilities are: 

Fluid 

1. General Reasoning 
2. Semantic Reasoning 
3. Deductive Reasoning 
4. Associative Memory 

Crystallized 

1. 
2. 
3. 
4. 

Verbal Comprehension 
Experiential Evaluation 
Formal Reasonin1 Number Facility O 

The "Structure of Intellect" theory and model was the 

product of a twelve year study by J.P. Guilford at the 

University of Southern California (1967). The model con

sists of one hundred and twenty cells (abilities), a struct

ure derived from the operations of cognition, evaluation, 

memory, divergent production, and convergent production. 11 

The Guilford theory is examined in detail later in this 

chapter. 

The conception of intelligence and its terminology 

dates back to Plato. By observation and introspection, 

Plato analyzed human behavior as intellectual, emotional 

moral, cognition, affection, and conation. Aristotle 

9Eysenck, Measurement of Intelligence, p. 127. 

10J. Mcvicker Hunt, Human Intelligence (New Brunswick: 
Transaction Books, 1971), p. 54-58. 

11Fine, Stranglehold of I.Q., p. 12. 
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contrasted the concrete activity with the hypothetical 

capacity and produced the idea of 11 ability. 11 Plato 

distinguished between the 11 dianoetic 11 {cognition or intell

ectual) capacities of the mind and the 11 orectic 11 {emotion

al and moral). Cicero then put the Greek philosophy into 

Latin terminology to create the compound word, 11 intell

egentia.11 12 

Some of the earliest mental tests were devised by Sir 

Fransic Galton in England, 1869, to examine individual 

differences as they relate to Darwin's theory of evolu

tion.13 These tests consisted of word association, mental 

imagery, reaction times, memory and sensory acuity. 14 

Development of tests for measurement of intelligence 

began in the early 1900's in France, by Alfred Binet. His 

assignment was to develop a testing procedure to identify 

"low" students that might need to be in special schools.15 

12Eysenck, Measurement of Intelligence, p. 5. 

13F. ine, Stranglehold of I.Q., p. 28. 

14 
Stanley, Educational and Psychological Measurement 

and Evaluation, p. 325. 

15 
Paul L. Houts, The Myth of Measurability {New York: 

Hart Publishing Company, Inc., 1977), p. 46. 
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Binet's definition of intelligence and what he was 

trying to measure in intelligence tests was never stated 

clearly. 

It seems to us that in intelligence there is a 
fundamental faculty, the alteration or lack of which 
is of the utmost importance for practical life. This 
faculty is judgement, otherwise called good sense, 
practical sense, initiative, the faculty of adapting 
one's self to circumstances. To judge well, to com
prehend well, to reason well, these are essential 
activities of intelligence. A person may be a moron 
or an imbecile if he is lacking in judgementr but 
with good judgement he can never be either. Indeed, 
the rest of the intellectual faculties seem of little 
importance in contrast with judgement. 16 

Before and after this statement, Binet gave so many 

other entities as being tested that he was never able to 

answer exactly what was being measured. There seemed to be 

a definiteness in his test procedure, but wandering state

ments of what the items and the behaviors are all about.17 

By 1916, the Binet tests were used in twelve countries 

and had been printed in seven languages. 18 Present tests 

are similar, if not revisions, of the originals. 

16 
Houts, Myth of Measurability, p. 31. 

17
Ibid., p. 32. 

18 
Stanley, Educational and Psychological Measurement 

and Evaluation, p. 326. 
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For years, I.Q. tests and their use have been a major 

topic of disagreement among educators and psychologists. 

In examining I.Q. tests, it is difficult to obtain complete 

sets and norms because of copyright laws. The commercial 

aspect of test computation created tighter controls over 

distribution. 19 With over two thousand standardized tests 

in use, 11 
••• the I.Q. field needs a Ralph Nader of its 

own."20 

The following is a partial listing of I.Q. tests in use 

today: 21 

California Test of Mental Maturity 
Kenmon-Nelson Test of Mental Ability 
Kuhlmann-Anderson Intelligence Test 
Lorge-Thorndike Intelligence Tests 
Otis-Lennon Tests 
Cooperative School & College Ability Test (SCAT) 
Stanford-Binet Intelligence Tests 
WISC 

Two major critisms of I.Q. tests are the scoring/norms 

of measurement and a definition as to what entities are 

being tested. 

1 9Houts, Myth of Measurability, p. 77. 

2°Fine, Stranglehold of I.Q., p. 7. 

21Anne Anastasi, Psychological Testing (New York: 
MacMillan Publishing Co., Inc., 1976), p. 709. 
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The problem in a single composite I.Q. score is that 

people are very complex and charateristics differ from 

person to person, from time to time.22 

The error many psychologists and educators make in 
trying to understand intelligence is to view it as a 
unitary dimension, such as the physical dimension 
height, and then attenpta one-sentence definition. 23 

I.Q. test scores "label" students through a computation 

that assures that fifty per cent will be above and fifty 

per cent will be below the normai. 24 Often the "norm" does 

not apply to the population being measured. The bell-shaped 

curve (norm) has been shown to be misleading as to the 

distribution of individual differences in general intelli

gence.25 Also, the population of individuals who are the 

extreme deviation, on either end, is larger than suspected. 

What do the I.Q. tests actually reveal? The amount 
of verbal aptitude the child possesses. His math
ematical abilities. What he has retained from the 
books he has read. The fluency of the language used 
at home. His ability to memorize names and places. 
The attention paid to him by his parents. In essence, 

22Houts, Myth of Measurability, p. 69. 

23Whimley, Intelligence Can Be Taught, p. 104. 

24F. ine, Stranglehold of I.Q., p. 7. 

25Eysenck, Measurement of Intelligence, p. 76. 
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the accumlated knowledge of his young life span.26 

The most commonly used I.Q. tests measure only two aspects 

of intelligence: verbal capacity and mathematical reason

ing. Divergent thinking is not reflected on I.Q. tests. 27 

Abilities being measured differ from test to test and also 

differ within the levels of the test being administered. 

The score seldom reflects what abilities were tested. 28 

The practical success of the "I.Q. Test, 11 in its 
ability to place individuals along a spectrum of 
intelligence from dull to bright and in its relation
ship to school and occupational success, has over
shadowed doubt about what the tests were measuring 
in an exact, psychological sense. 29 

Another criticism of I.Q. tests is that they are not 

culture-free. There is ample evidence to suggest that 

scores are influenced by past experiences and cultural 

background and biased toward the group whose culture the 

test items reflect.30 A conservative estimate of the 

26Fine, Stranglehold of I.Q., p. 8. 

27Ib.d l. ., p. 6. 

28Benjamin s. Bloom, Human Characteristics and School 
Learning, p. 35. 

29
stanley, Educational and Psychological Measurement 

and Evaluation, p. 332. 

3°Fine I Stranglehold of I.Q., p. 6. 
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effect of an extreme environment on intelligence is about 

twenty I.Q. points. 31 The "nature-nurture" debate con

tinues to look for evidence as to whether intelligence 

comes from life experiences or a genetic poo1.32 

Regardless of how intelligence is acquired, the 

question still remains of how to produce a culture-free 

measurement. The education needed to perform on the test 

would have to be equally available to all cultures, and the 

stimulus material completely novel to all people. 33 

Neither is obtainable. 

No existing test of semantic development in par
ticular or mental ability in general has ever attempted 
to tailor its materials to major subculture groups, 
let alone individuals. 34 

Learning theorists have examined intelligence in re

gard to the developmental process. Growth in I.Q. scores 

due to developmental processes, show that a single I.Q. 

31Benjamin s. Bloom, Stability and Change in Human 
Characteristics (New York: John Wiley & Sons, Inc., 1964), 
p. 89. 

32Houts, Myth of Measurability, p. 68. 

33Ibid., p. 108. 

34Ibid., p. 121. 
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measurement cannot be the basis for a long term evaluation 

of individuals. 3 5 Statistics also show that I.Q. levels 

increase from generation to generation, reflections of 

better health, increased educational opportunities and 

superior communications. 36 Studies show that" .•• in-

telligence is a developing function and that the stability 

of measured intelligence increases with age.•• 37 

Supporters and critics of testing generally agree that 

a single score for the concept of intelligence is on its 

way out. As Fincher states, "Its time is just about over. 

Reguiescent in pace (rest in peace)."38 Future trends call 

for adapting plural tests of human mental abilities. The 

main problem lies in getting the psychologists to agree on 

the numbers and kinds of diverse abilities that should be 

measured. 39 

35Bloom, Stability and Change, p. 88. 

36Jack Fincher, Human Intelligence (New York: G. P. 
Putnam's Sons, 1976), p. 186. 

37Bloom, Stability and Change, p. 88. 

38Fincher, Human Intelligence, p. 219. 

39Houts, Myth of Measurability, p. 42. 
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Do I.Q. tests have any future value in education and 

to what degree can they be used as a teaching tool within 

the classroom? Benjamin Bloom states that measures of 

cognitive entry behavior should replace the I.Q. test. 

But schooling is more than predicting which children 
will learn more than other children. If our primary 
concern is that of helping children learn in school, 
then we need to diagnose and treat (educationally) the 
student for the specific cognitive entry behaviors 
he needs for a particular set of learning tasks. The 
intelligence tests label and classify the student, 
while measures of essential cognitive entry behaviors 
enable the teacher to relate the history of the 
learner to the correct learning situation; tests of 
intelligence give little or no help in this pro~ess. 40 

Structure of Intellect: Theory and Measurement 

Twenty years of research on intellectual abilities by 

the Aptitude Rearch Project at the University of Southern 

California has produced a three-dimensional model of 

conceptualized intellectual abilities. 41 The abilities 

were found by factor analysis methods conducted by J. P. 

Guilford. 

40Bloom, Human Characteristics and School Learning, 
pp. 54-5. 

41
J. P. Guilford and Ralph Goespsner, The Analysis 

of Intelligence (New York, McGraw-Hill Book Company, 1971), 
p. 1. 
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The initial direction of Guilford's work began during 

World War II, with the research in intelligence testing 

by the U.S. Army Aviation Psychology Research Program. 

Tests were being devised for selection and classification 

of air crew personnel, who must exhibit special abilities 

such as visualization, judgement, coordination, and 

orientation.42 

The Aptitude Research Project was not a continuation 

of the Army's work. However, several abilities found in 

the original research became part of the Aptitude Research 

Project hypothesis. 

The factor analysis method has produced one hundred 

and twenty abilities which are structured within the 

categories of content, operations and products. Factor 

analysis is used to "tease" apart the abilities for 

identification because mental functions are combinations of 

two or more abilities. No ability functions independently.43 

The model is not a hierarchical arrangement but a 

42 Ibid., p. 6. 

43 b" 1 I id., p. 9. 
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"morphological" model which demonstrates the classification 

of abilities.44 

The model is, of necessity, a static or structural 
one, resulting as it does from the statistical 
techniques used in multivariate analysis. It does, 
however, serve a taxonomic purpose and also indicates 
how information may interact and be interrelated.45 

Guilford lists these definitions of the parameters 

and their categories: 

Operations: Major kinds of intellectual activities or 
processes; things that the organism does in the pro
cessing of information, information being defined as 
"that which the organism discriminates." 

Cognition (C): Immediate discovery, awareness, 
rediscovery, or recognition of information in its 
various forms; comprehension or understanding. 
Memory (M): Fixation of newly gained information 
in storage. The operation of memory is to be 
distinguished from the memory store. 
Divergent Production (D): Generation of logical 
alternatives from given information, where the 
emphasis is upon variety, quantity, and relevance 
of output from the same source. Likely to involve 
transfer recall (instigated by new cues). 
Convergent Production (N): Generation of logical 
conclusions from given information, where emphasis 
is upon achieving unique or conventionally best 
outcomes. It is likely that the given (cue) 
information fully determines the outcome, as in 
mathematics and logic. 

44Ibid., p. 18. 

45Mary Meeker, Structure of Intellect (Columbus, Ohio: 
Charles E. Merrill Publisher, 1969), p. 103. 
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Evaluation (E): Comparison of items of information 
in terms of variables and making judgements con
cerning criterion satisfaction (correctness, 
identify, consistency, etc.). 

Contents: Broad, substantive, basic kinds of area of 
information. 

Figural (F): Pertaining to information in concrete 
form, as perceived or as recalled in the form of 
images. The term "figural" minimally implies 
figure-ground perceptual organization. Different 
sense modalities may be involved-visual, auditory 
kinesthetic, and perhaps others. 
Symbolic (S): Pertaining to information in the 
form of denotative signs having no significance 
in and o ·f -themselves, such as letters, numbers, 
musical notations, codes, and words (as ordered 
letter cornbinations)e 
Semantic (M): Pertaining to information in the 
form of conceptions or mental constructs to which 
words are often applied, hence most notable in 
verbal thinking and verbal communication, but not 
necessarily convey semantic information. 
Behavioral (B): Pertaining to information, essent
ially nonfigural and nonverbal, involved in human 
interactions, where the attitudes, needs, desires, 
moods, intentions, perceptions, thoughts, etc., 
of others and ourselves are involved. 

Products: Basic forms that information takes in the 
organism's processing of it. 

Units (U): Relatively segregated or circumscribed 
items or 11 chunks 11 of information having "thing" 
character. May be close to Gestalt psychology's 
"figure on a ground." 
Classes (C): Conceptions underlying sets of items 
of information grouped by virtue of their common 
properties. 
Relations (R): Connections between items of 
information based upon variables or points of con
tact that apply to them. Relational connections 
are more definable than implicational connections. 



29 

Systems (S): Organized or structured aggregates of 
items of information; complexes of interrelated 
or interacting parts. 
Transformations (T): Changes of various kinds 
(redefinitions, shifts, transitions, or modifi
cations) in existing information. 
Implications (I): Circumstantial connections 
between items of information, as by virtue of 
contiguity, or any condition that promotes 
"belongingness. 1146 

The Structure of Intellect code system for the fifteen 

categories provides a shorthand expression for each S.O.I. 

ability, designated in its trigram of operation, content, 

and product. 

Operation Content Product 

C - cognition 
M - memory 
D - divergent 

production 
N - convergent 

production 
E - evaluation 

F - figural 
S - symbolic 
M - semantic 
B - behavioral 

U - unit 
C - class 
R - relation 
S - system 
T - transformation 
I - implication 

The S.O.I. model, as in Figure 1, is illustrated as 

a three-dimensional cube, with the operational processes 

extracted.47 Information processing through the model is 

demonstrated in Figure 2. The behavioral abilities are 

46Guilford, Analysis of Intelligence, p. 20. 

47 Meeker, Structure of Intellect, p. 10. 
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being researched but are not included in this study. 

The use of S.O.I. theory in education has been the 

work of Mary Meeker and has resulted in the establishment 

of the Structure of Intellect Institute and development of 

a battery of S.O.I. abilities tests. Meeker states that 

cognitive therapy and the identification of student 

abilities is a major issue in education today. 48 

Meeker has identified twenty-four of the S.O.I. 

abilities as necessary for learning and also has develop

ed a test of the abilities for diagnostic measurement. 

The subtests are also classified as to reading, math, 

writing, and creative abilities. 49 

Memory Evaluation 

MFU 
MSU 
MSS 
MSI 

(reading) EFU (reading) 
(math) EFC (reading) 
(math) ESC (math) 
(math) ESS (math) 

Divergent Production 

DFU (creativity) 
DSR (creativity) 
DMCJ (creativity) 

Cognition 

CFU (reading) css (math) 
CFC (reading) CMU (xeading) 
CFS (math) CMR (reading) 
CFT (math) CMS (reading) 

Convergent Production 

NFU (writing) 
NSS (math) 
NST (reading) 
NSI (logic) 

48Ibid., p. 184. 

49 Meeker, S.O.I. Learning Abilities Test. 
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The scores from the test provide a profile of 

intellectual strengths and weaknesses. Curriculum materi

al and teaching suggestions can be obtained from the S.O.I. 

Institute to aid in planning instruction according to 

student needs. Assessment of student abilities can also 

diagnose learning difficulties in slow learners. 50 

There has been a need for a measurement in education 

that would provide a cumulative record of development on 

each student which would also diagnose specific learning 

difficulties. Abilities testing is of value in assessing 

potential in choosing professional fields and special

ization. Guilford states" ••• the time is ripe for new 

experimental uses of differential tests of intellectual 

abilities. 1151 

The use of S.O.I. theory in education would create 

teaching toward productive thinking abilities. Also, 

there would be a revision of educational philosophy, 

curriculum development, teaching strategies, and assess

ment of student potential. 

SOGuilford, Way Beyond the I.Q., p. 184. 

51Guilford, Analysis of Intelligence, p. 360. 
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Intelligence and Music Abilities 

The use of testing as a method of predicting success 

in school has not been limited to academia. Music educators 

have used music ability, aptitude, and achievement tests 

for selection of students, placement in classes, and for 

developmental measures. 

Music research has investigated the possible relation

ship between intelligence and musical ability. If musical 

ability could be predicted by an I.Q. score, the music 

specialist would have a valuable tool for structuring 

music classes and curriculum to fit the student's needs. 

This would also eliminate the need to administer music 

tests, giving more time for instruction. 

However, the data shows contradictions as to the 

existence of correlations. In 1914 F.O. Smith published 

results of a study which found a high correlation between 

pitch discrimination and general intelligence. 52 His 

hypothesis was that students who did well in tests of 

52George Cutler Fracker and Virgie M. Howard, 
11 Correlation Between Intelligence and Musical Talent Among 
University Students, 11 Psychological Monographs XXXIX {1928): 
157-161. 
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pitch discrimination depended on the ability to learn. 

several years later, Seashore stated: 

Pitch discrimination can in no sense be used as a 
test of intelligence, for the physiological limit of 
pitch discrimination, the ear, does not vary with 
intelligence for normal individuals. The extremely 
dull person is, of course, more likely to give a 
cognitive limit than the bright person in the first 
measurement, but keen intelligence is by no means 
a guarantee of keen tone discrimination. This agrees 
with the fact that some of the most sensitive and 
responsive musicians find but little interest in 
intellectual pursuits; and that some intellects are 
notoriously devoid of a musical ear. Pitch dis
crimination is not a matter of logical judgement. 
It is rather an immediate impression, far more 
primitive than reflective thought, and dependent upon 
the presence or absence, in various degrees, of the 
sensitive mechanism of the inner ear.53 

Fracker and Howard tested college students at the University 

of Arkansas with a series of intelligence tests: Otis Self

Administered Tests and the Army Alpha and the Seashore 

Measures of Musical Talents. The findings were indicative 

of the fact that music tests in no significant way measure 

intelligence. This study was to add data to existing 

research on the subject. 

A five-year study by Elizabeth M. Taylor was conducted 

at the College of Music of Cincinnati to explore prediction 

53
rbid., p. 157. 
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of success in a college of music and success in a musical 

profession. 54 

The tests used were Seashore Measures of Musical 

Talents, the Kwalwasser-Dykema Music Tests, the Kwalwasser 

Tests of Melodic and Harmonic Sensitivity, the Measures of 

Musical Background, and the Detroit Adv.anced Intelligence 

Test, forms V and w. The investigation into I.Q. scores 

and music test scores was only one of several areas being 

researched. Significant correlations were found for 

dictation and sight singing but not for music history. The 

history finding were unexpected because history is consid

ered an intellectual subject. Some of the results of the 

study suggested that 11 
••• a combination of music tests 

and an intelligence test may offer a prediction sufficiently 

accurate to be practical. 1155 

R. W. T. Whittington conducted a study in 1956 to find 

the degree of musical ability in first year secondary 

school music students. The tests used were the Wing Stand-

54Elizabeth M. Taylor, "A Study in the Prognosis of 
Musical Talent," Journal of Experimental Education X (1941): 
1-28. 

55Ibid., p. 14. 
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ardised Tests of Musical Intelligence and Raven's Progress

ive Matrices. One of the objectives was to choose a shorter 

battery of tests to predict musical ability. Although the 

tests were administered to two groups, musical and non

musical, the correlations between matrices of intelligence 

and music tests were significant but not high.56 

Other studies by Beck.ham57 and Manor58 concluded that 

intelligence was not a factor in musical ability and 

recommended the exclusion of I.Q. scores in further research. 

One problem that the music educator faces in secondary 

schools, is placement of new students during the school 

year. The inflexibility of scheduling forces the teacher 

to place the student into one class for the entire year. 

This was the basis for a study that investigated the 

56R. w" T. Whittington, "The Ass~ssment of Potential 
Musical Ability in Secondary School Children," Journal of 
Educational Psychology 48 (January 1957): 8. 

57A. s. Beckham, "A Study in the Social Background and 
Music Ability of Superior Negro Children," Journal of 
Applied Psychology 26 (1942): 210. 

58:aarold Manor, "A Study in Prognosis: The Guidance 
Value of Selected Measures ••• "Journal of Educational 
Psychology XLI (1950): 31-50. 
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possibility for using intelligence scores and Gaston Test 

.Q.f Musicality for evaluating student potential. 59 The 

population tested were high school choral students with 

equal proportions of Anglos and Blacks. An achievement 

measurement was also given as a. predicted (criterion) 

variable. 

The statistical analysis signified that" ••• intelli

gence quotients and Gaston Test of Musicality scores can 

predict achievement. 1160 No information was given in the 

study as to the I.Q. test used. 

Recent research indicates a need for a valid measure-

ment of musical abilities in music education. Use of one 

music test cannot be effective in predicting aptitude for 

all areas of music. Therefore, different tests are being 

used in research to find the combination of variables that 

can predict success in music study. 

59carl Helwig and Michaels. Thomas, "Predicting 
Choral Achievement Through Use of Musicality and Intelli
gence Scores," J0urnal of Research in Music Education 21 
(Fall 1973): 276-280. 

GOibid., p. 280. 
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Studies by Gordan61and Young62 have examined tests of 

music ability, intelligence and achievement but have not 

found significant correlations. Previous studies have used 

these same variables, adding a psychomotor test. Hufstader, 

in looking for ways to identify potentiality in beginning 

band students, has used a combination of Gaston Test of 

Musicality, California Test of Mental Maturity, the Cali

fornia Achievement Test, and a group of psychomotor tests. 

The students tested were divided into two groups: A (suc

cess·ful beginning band students) and B (unsuccessful begin

ning band students). The conclusion indicated that there 

was a difference in the scores of the two groups on the 

selected variables. 63 

61Edwin Gordon, "A Study of the Efficacy of General 
Intelligence and Musical Aptitude ••• ," Council for 
Research in Music Education Bulletin 13 (Spring 1968): 40-5. 

62william T. Young, "The Role of Musical Aptitude, 
Intelligence ••• , 11 Journal of Research in Music Education 
19 (Winter 1971): 385. 

63Ronald Hufstader, "Predicting Success In Beginning 
Instrumental Music Through Use of Selected Tests," Journal 
of Research in Music Education 22 (Spring 1974): 52-57. 
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Analysis of the research revealed that a large variety 

of intelligence tests were used without any indication as 

to what was being measured. As previously cited, abilities 

being measured vary from test to test, and even vary from 

level to level within a given instrument. Most of the 

statistical analysis compared the I.Q. score to each 

musical ability being measured within the music test for 

possible correlations. No studies were found that examined 

relationships between specific musical abilities and 

specific learning abilities. 

The problem of this study was to find instruments 

which would measure specific learning abilities and specific 

music abilities. These instruments would be used to 

investigate possible relationships between music abilities 

and learning abilities. 



CHAPTER III 

TESTING PROCEDURE 

The test instruments were administered to fifty-one 

students from the intermediate string classes at Maynard 

Jackson Elementary School in Dallas, Texas. The group 

was composed of twenty fifth grade students and thirty-one 

sixth grade students. There were twenty-eight males and 

twenty-three females (See Table I). Students tested were 

from a predominately Black, low socio-economic area of 

South Dallas. 

The setting was a classroom with an adequate number 

of chairs, one table, and a phonograph. Chairs were 

arranged in a semi-circle. 

The four instruments administered were Memory for 

Symbolic Systems, from the S.O.I. Learning Abilities Test, 

given aurally and visually, and the Rhythm and Tonal Memory 

sections from the Seashore Measures of Musical Talents 

(Series A). Each test takes approximately five to seven 

minutes to administer, depending on the amount of time 

needed to give reinforcement of directions and examples. 

41 
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TABLE I 

DISTRIBUTION OF EXPERIMENTAL POPULATION 
ACCORDING TO GRADE LEVEL AND 

MALE/FEMALE RATIO 

Male Female Total 

Sixth Grade 18 13 31 

Fifth Grade 10 10 20 

Total 28 23 51 



43 

The Memory for Symbolic Systems (MSS) test is a 

measurement of memory span for numbers. Directions for the 

test are written in script form in the test manual. 

In the aural subtest, students are directed to listen 

to a series of numbers, then write the numbers in reverse 

order. The first item is a three digit series with each 

following item increased by one digit. There are four 

test items with a total of eighteen digits. The test 

administrator reads the numbers at a rate of one per second. 

Students are given up to ten seconds to record their 

answers. 

The visual subtest of the MSS is administered in a 

similar manner. Visuals for display of each item are print

ed on pages in the test manual. The pages are to be shown 

to students for as many seconds as there are digits in the 

item. 

Scores are derived by counting the number of digits 

correctly recalled in exact order. The aural and visual 

scores are recorded separately. 

The Tonal Memory section of the Seashore Measures of 

Musical Talents consists of thirty items of which the first 
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ten contain a series of three tones, the second ten contain 

a four tone series and the last ten items have a series 

of five tones. The tonal series are played twice per item 

and in the second playing, one tone is altered. Students 

are directed to identify and write the number of the tone 

changed in the sequence. 

The Rhythm section also consists of thirty items 

which vary in length and difficulty. Two rhythm patterns 

are played in succession. Students must decide if the two 

patterns are the same (S) or different (D). 

Both sections are recorded on a twelve-inch LP record. 

Directions are written in the test manual and practice 

examples are selected at the discretion of the administrator 

from the items on the record. 

The answer sheet for the Seashore Measures of Musical 

Talents tests does not have the items numbered. Therefore, 

the items were numbered for this study and the administrator 

verbally gave item numbers if a student needed one. 

All four test instruments were administered during 

the regularly scheduled music classes. There are twelve 

thirty minute classes, three to nine students per class. 
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One half of the students were given the MSS tests 

first, followed by the Tonal Memory and Rhythm tests. The 

other students were given the Tonal Memory and Rhythm tests 

first, then the MSS tests. 

Before taking the MSS tests, students were given the 

Memory of Symbolic Units (MSU) test from the S.O.I. Learn

ing Abilities Test. This is a memory span test for immedi

ate recall of a series of digits. The MSU is similar to 

the MSS except that the students record the series in the 

order they are heard or seen. The MSU was given to 

familiarize the student with the mode of taking a memory 

span test. The scores were not used in this study. 

Directions for each test instrument were read from 

the manuals. Practice examples for the MSS tests are pro

vided in the directions. The Tonal Memory and Rhythm 

examples were selected from items on the record, with 

students responding verbally. 

The tests were scored by hand, according to the 

instructions in the respective manuals. Scores used in 

the study were the MSS aural,MSS visual, both from the 

S.O.I. Learning Abilities Test, and Tonal Memory and Rhythm, 
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both from the Seashore Measures of Musical Talents. The MSS 

aural and visual each have eighteen items and the Tonal 

Memory and Rhythm each have thirty items. Scores from each 

test were derived by counting the number of correct answers. 

The statistical analysis was computed using standard 

statistical formulas and a desk calculator. 1 Mean scores 

(X) were derived by dividing the sum of the scores () by 

the number of scores (N). The formula used was X = X 
N 

To compute the standard deviation (S.D.), a frequency 

distribution (X, f, fx) was made and the deviation (d) of 

each score, from the mean (X) was calculated. Each devi

ation was squared (d2 ) and then multiplied by the frequency 

(f d 2 ). The f(d2 ) figures were added and the sum divided 

by number of scores (N). From this computation, the square 

root is taken to find the standard deviation. The formula 

is: 
S.D. = 

N 

The Pearson Product-Moment Method was used to compute 

coefficients of correlation (r). For each student, two 

1Edward A. Townsend and Paul J. Burke, Using Statistics 
In Classroom Instruction (New York: Macmillan Publishing 
Co., Inc., 1975), pp. 10-27. 
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tests (X,Y) scores are multiplied (XY). The sum of all 

XY scores are divided by the number of scores (N). The 

mean of each test are multipled (X • Y), and subtracted 

XY , 
from the --- number. 

N 
This figure is divided by the 

product of multiplying the standard deviation (sx • sy) of 

both tests. The correlation (r) must be more than -1.00 

or less than +l.00. The formula is: 

N - X • Y 
r = ----------sx . Sy 

T scores for significant correlations were derived from 

tables of probabilities for a two-tailed test. All data is 

presented for the total population and the divisions of 

grade levels and male/female population. 



CHAPTER IV 

RESULTS AND CONCLUSIONS 

Results 

The purpose of this study was to investigate the 

possibility of a relationship between music abilities and 

learning abilities with memory being the selected operation. 

Scores from the Tonal Memory and Rhythm sections of the 

Seashore Measures of Musical Talents and the Memory for 

Symbolic Systems, aural and visual, from the S.O.I. Learn

ing Abilities Test were used for the statistical aspect of 

the study. 

Results for the coefficients of correlations between 

the tests for the population measured and segments within 

the population are listed in Table II. The strongest 

correlation (.627), appears between the Seashore Measures 

of Musical Talents-Rhythm and s.o.I. Learning Abilities 

Test-MSS Visual in fifth grade students. Correlations 

significant at .01 were found for MSS Aural-Rhythm in the 

total population (.448), and MSS Visual-Rhythm in the six

th grade (.465), fifth grade (.627), and total population 

48 



TABLE II 

COEFFICIENT OF CORRELATIONS 

Sixth Grade 

Fifth Grade 

Male 

Female 

Total 

MSS Aural 
(S.O.I.) 

Tonal Memory 
(Seashore) 

-.126 

.112 

-e068 

-.346 

e024 

* significant at .01 
** significant at .05 

MSS Aural 
cs.a.I.) 
Rhythm 

(Seashore) 

-.312 

.125 

e056 

.238 

.448* 

MSS Visual 
(S.O.I.) 

Tonal Memory 
(Seashore) 

.200 

"188 

.049 

.494** 

.224 

MSS Visual 
(S.O.I.) 
Rhythm 

(Seashore) 

.465* 

.627* 

"567* 

.325 

.573* 

~ 
\.D 
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(.573). MSS Visual-Tonal Memory was significant at .05 

for females (.494). 

The S.O.I. Learning Abilities Test has been statisti

cally analyzed using stratified samples of socio-economic 

levels and ethnic groups equivalent to general population 

distribution. Figures are available by writing to Mary 

Meeker at the S.O.I. Institute. A complete technical 

manual is to be published in 1980. Presently, norms are 

presented as grade level expected scores. 

There is a difference between the mean score of aural 

and visual MSS for every segment examined except for females 

(See Table III). The mean for MSS aural is three to five 

points lower than the mean for MSS visual. 

In Table IV, the scores of the experimental population 

used in this study are compared to the S.O.I. Learning 

Abilities Test norms. The mean score expected for fifth 

and sixth graders is fifteen for both the MSS aural and 

visual tests. The experimental group had a norm of twelve 

for the MSS aural which is the expected score for third 

grade students. However, the experimental group had a mean 

score of fifteen on the MSS visual which is the expected 



TABLE III 

EXPERIMENTAL POPULATION: MEAN AND STANDARD DEVIATION SCORES 
SEASHORE MEASURES OF MUSICAL TALENTS-TONAL MEMORY, RHYTHM 

s.o.I. LEARNING ABILITIES TEST-MSS AURAL, VISUAL 

- Tonal 
MSS-Aural MSS-Visual Memory Rhythm 

~ ro § ~ s:: ro o ro o ro o 
H ·r-1 H •r-1 H •r-1 H ·r-1 ro .µ ro .µ ro .µ ro .µ ro ro ro ro ro ro ro ro 

ra ~ •r-1 s:: ra -~ s:: s:: •r-1 s:: ra·~ ro > ro ro ro > ro 
~ 

.µ Q) Q) .µ (1) Q) .µ (1) (1) .µ Q) 
C/l A ~ C/l 0 ~ CJ) 0 :E: CJ) 0 

Sixth Grade 12 5.88 15 4.63 19 5.98 25 3.76 

Fifth Grade 12 4.12 16 3.61 17 4.55 24 3.09 

Males 11 5.75 16 2.94 19 5.33 24 3.39 

Females 14 4.12 15 5.21 15 6Q04 25 3.48 

Total 12 5.23 15 4.14 18 5.70 24 3.46 

Ul 
f...l 
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TABLE IV 

COMPARISON OF MEAN AND STANDARD DEVIATION FOR 
PUBLISHED DATA AND DATA FROM THIS STUDY FOR 

s.o.I. LEARNING ABILITIES TEST 
MSS-AURAL AND VISUAL 

MSS Aural 

MSS Visual 

S • O. I • Norms : 
Fifth and 

Sixth Grades 

Mean 

15 

15 

Standard 
Deviation 

7.15 

7.15 

Experimental 
Population 

Mean 

12 

15 

Standard 
Deviation 

5.23 

4.14 
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TABLE V 

COMPARISON OF MEAN AND STANDARD DEVIATION FOR 
PUBLISHED DATA AND DATA FROM THIS STUDY FOR 

SEASHORE MEASURES OF MUSICAL TALENTS 
RHYTHM AND TONAL MEMORY 

Tonal 
Memory 

Rhythm 

Seashore Norms 
Fifth and 

Sixth Grades 

Mean* Standard 
Deviation 

67.6 

73.6 

17.7 

10.9 

* Recorded in per cents. 

Experimental 
Population 

Mean* 

60 

80 

Standard 
Deviation 

5.7 

3.4 
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score for fifth and sixth graders. 

The Seashore Measures of Musical Talents tests also 

showed a difference in the mean scores between the Rhythm 

and Tonal Memory sections. The mean score for the Rhythm 

section was six to eight points higher than the mean score 

for the Tonal Memory section in each segment of the pop

ulation measured (See Table III). 

When comparing the scores to published norms for the 

Seashore Measures of Musical Talents, a slightly higher 

score on the Rhythm section is to be expected (See Table V). 

It is difficult to compare the published norms of the 

Seashore Measures of Musical Talents tests with this pop

ulation since the Seashore norms are based on an all-anglo 

population and this study was conducted on an all-Black 

population. 

One half of the students were given the Seashore Mea

sures of Musical Talents tests before the S.O.I. Learning 

Abilities Test. The other half of the students received 

the S.O.I. tests first. Attitude of students, as observed 

by the administrator, was better when the s.o.I. Learning 

Abilities Test tests were given first. The interaction 
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between students and administrator for the S.O.I. tests 

kept the concentration level more constant than was evident 

for the Seashore tests. The Seashore tests demand more 

self-direction on the part of the student and a longer 

period of concentration without interruption. 

Conclusions 

The validity in measurement of musical abilities and 

learning abilities was an important consideration in select

ing the test intruments used in this study. However, the 

MSS tests appear to be a weak measurement of memory because 

of the small nwnber of items and length of span measured. 

There are only four items per test with a total possible 

score of eighteen (See Appendix II). In a normal testing 

situation, the slightest distraction or hesitation on the 

part of the student could adversely affect scores. Also, 

the longest item is only six digits long. If the test is 

to measure capacity in short term memory, there need to be 

items of seven, eight and nine digits. 

Possible reasons for the difference between the MSS 

aural and visual scores could be the order of the tests 

construction of the tests, or the population being tested. 
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Since the MSU tests were given first to the students, the 

order of the MSS tests should not necessarily be a factor 

in the score difference. 

The difference in scores for the two Seashore Measures 

of Musical Talents tests could be due to the directions and 

examples, with the Rhythm score being higher. One possible 

reason could be that students have had more time and 

opportunity to understand how the test is to be taken since 

the Rhythm test was taken first. Also, the mode of response 

is more complicated for the Tonal Memory test than for the 

Rhythm test. The Rhythm answer sheet required a same (S) 

or different (D) response while the Tonal Memory section 

required a nwnerical response from one to five possible 

answers. Not only is the informational process more com

plex, but so is the method of recording the response. 

In grading the Rhythm and Tonal Memory tests, there 

were a number of students who did not record answers or 

recorded incorrectly for most of the beginning of the 

Tonal Memory section, indicating possibly that they did 

not understand the directions. Except for one student who 

made the same score on both tests, all scores for Rhythm 

were higher than for Tonal Memory. 
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Correlations found in this study indicate a possible 

relationship between the MSS visual and Rhythm measurements. 

Before making a conclusion that there is a relationship 

between the Rhythm-MSS visual tests, further research 

should be done by administering the MS'S visual and aural 

tests in reverse order. Then if the results are similar, 

an assumption could be made that there is a relationship 

between memory for rhythm as a music ability and visual 

memory as a learning ability. 

Because of the time limitations of this study, only the 

memory operation of music and learning abilities was invest

igated. Future research in this area might involve other 

memory span tests, with the memory sections of music tests 

other than the Seashore Measures of Musical Talents, or, 

perhaps, the entire S.O.I. Learning Abilities Test with a 

comprehensive battery of music ability tests to investigate 

possible correlations. 

From the data in this study, a conclusion might be 

made that there was no overall significant relationship 

between memory as a music ability and memory as a learning 

ability. It is not possible, because of the limitations 



58 

of this study, to conclude that the S.O.I. Learning Abili

ties Test could or could not be a predictor for success 

in music. 



APPENDIX I 

INDIVIDUAL SCORES FOR THE S.O.I. LEARNING 
ABILITIES TEST, MEMORY FOR SYMBOLIC SYSTEMS (MSS), 
AURAL AND VISUAL, AND SEASHORE MEASURES OF MUSICAL 
TALENTS, RHYTHM AND TONAL MEMORY. 
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ffi M rd ro ~ 
J.-1 00 :E: 
~ ·r-i rS :::=, M 
I I ro .µ 

CJ) Cl) ~ t Ul Cl) 0 
:E: :E: E-t 

Fifth Grade 

Males 

1. 18 16 13 23 
2. 8 18 13 23 
3. 9 16 16 23 
4. 11 15 17 21 
5. 7 16 17 21 
6. 15 18 14 27 
7. 14 18 27 30 
8. 18 16 23 24 
9. 16 15 22 30 

10. 4 12 13 25 

Females 
llo 12 18 18 21 
12. 13 18 16 26 
13. 16 15 7 22 
14. 10 18 13 28 
15. 13 9 23 24 
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16. 18 15 12 28 
17. 11 18 13 24 
18. 7 16 14 24 
19. 18 9 19 23 
20. 4 18 25 30 

Sixth Grade 

Males 

21. 3 18 21 24 
22. 18 16 17 18 
23. 17 18 14 23 
24. 18 17 25 25 
25. 7 18 16 19 
26. 3 18 15 25 
27. 6 18 17 21 
28. 16 18 20 28 
29Q 10 14 22 27 
30. 12 18 9 24 
31. 15 5 15 27 
32. 5 16 9 24 
33. 0 17 25 29 
34. 12 18 26 30 
35. 18 12 29 25 
36. 7 18 20 22 
37. 11 18 26 29 
38. 1 11 24 26 
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Females 

39. 10 18 18 23 
40. 13 10 24 28 
41. 5 13 14 20 
42. 16 18 23 27 
43. 18 8 22 26 
44. 16 18 13 28 
45. 15 18 20 22 
46. 16 15 28 28 
47. 16 5 22 28 
48. 18 18 22 28 
49. 17 17 8 21 
50. 18 14 7 22 
51. 10 0 12 15 



APPENDIX II 

S.O.I. LEARNING ABILITIES TEST 
MSS-AURAL AND VISUAL 

GENERAL · COMMENTS 

MSS--Memory of Symbolic ~ystems 

This is also a memory test of symbols. It can be administered through either the 
auditory or visual :mode. The test involves free recall which requires students to 
write down their responses. If your students cannot write numbers, the test 
should be given individually to each student so that you can record verbal re
sponses. There are separate instructions for the auditory and visual modes. You 
rpay administer either mode, or both, depending on the diagnostic information 
you need. Please note that since the students are required to recall the digits in 
exact reverse order, the test requires systems level thinking. 

If you use visual. aids, they should be exposed about one second for each digit. 
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INSTRUCTIONS 

Instructions for MSS - Auditory 

Okay, hold up your pencils. Now we are going to do it a 
little differently. This time I will say some numbers and you 
will write them down backwards. If I say 1-2-3, you would 
write down 3-2-1. 

Are there any questions? . . . Okay, you will be writing on 
the "E" line. 

"E" LINE 

Hold your pencils up. Listen carefully: 5-1-7 

"F" LINE 

Hold your pencils up. Listen carefully: 8-6-9-4 

"G" LINE 

Hold your pencils up. Listen carefully: 2-7-5-3-1 

"H'' LINE 

Hold your pencils up. Listen carefully: 3-8~5-1-2:-9 

[GO ON TO NEXT SUBTEST] 

Instructions for MSS - Visual 

[AFTER 6 SECONDS--TAKE AWAY VISUAL] 

Now write ~he numbers. 

[PAUSE] 

Okay, hold up your pencils. Now we are going to do it a 
little differently. This time I will hold up the numbers, you 
study them, then I will take them away, and you write them 
down backwards. If the numbers are 1-2-3, then you 
would write 3-2-1. 

Are there any questions? ... Alright, you will be writing on 
the "E" line. Ready, pencils up. Look carefully at all the 
numbers. 

[TURN PAGE AND HOLD UP FOR 3 SECONDS] 
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ANSWERS 

~1~ __________ _,1~ I I 
MSS-- One point for each digit 

of any series completely 
recalled. The exact re
verse order of digits with
in a series is required. 

•I I 7 5 2 9 3 {visual shows) I 

•1715 14 75 

13 948 

•I 13572 125869 I 
"19215831538471 J 

MSS-Auditory MSS- Visual 

® 



APPENDIX III 

SEA.SHORE MEASURES OF MUSICAL TALENTS 
TON2\L MEMORY AND RHYTHM 

TONAL MEMORY 

To the Listener: In each trial you will hear a short series of tones played 
twice. In the second playing, one note is changed. You are to ree:ord, by 
number, which note is changed. In listening count mentally; for example, 
1, 2, 3 in the first playing, and then likewise in the second playing, so 
you may identify the one that is changed without error. 

TONAL MEMORY 
A B C 

1 

2 

3 

4 

s 

6 , 

7 

8 

9 

10 
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RHYTHM 

To the Listener: You will hear in rapid succession two rhythmic pat
terns; the second is either the same as the first or different. Il they are 
the same, print S; if different, print D. 

RHYTHM 
A B C 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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