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1. ceme general principles and their relevance to the

]

corcept of musical aptitude

1.1. voncepts and their use

1.1.1. General

A ccneept is an abstractior formed by thinking; it consists
of the properties essentially alike in a group of beings.
‘hese properties together form the contents of the concept.,
All -eings having these properties form the domain of the
concept. Concepts may be called classes of experience:
"One.necessary condition for the formation of a concept is
that the individual must have a series of experiences that
are in one or more respects similar; the constellation of
'respects' in which they are similar constitutes the 'concept’
that underlies them” (Carroll 1970 a, 219). A concept may
alsc be called a rule: "When someone learns & concept,
without exception, what he has learned is a rule, a rule

of language, or more generally, a rule of behavior” (Green
1368, 28).

Concepts are not only formed by thinking; they also make
it possible to think reasonably; "éoncepts a.~ :re vehicles
st thought” (Harré 1966, 3). Without concepi © * - would not
be possible to comprehend the world and communicate: every
single being would be new without the frame of reference
cf belonging to a class of beings, the common properties

of which are 2:lrecady known.

The domains of concepts are not the same in all languages
and cultures. What is considered the domain of a concept
is mainly a matter of practicality and efficiency. In a

certein culture or environment, the best concept is the one

S




that gives pessivilities 7or the most efficient operating;
the zoncepts used by the inhabitant of a jungle differ
from those the inhabitant of a city uses; a scientist”s
language diffars from that of a layman, and so on.
According to the "linguistic relativity hypothesis” the
concepts learned by someone have an essential effect on
how he thinks (Carroll 1970 b, 178, Whorf 1970, €8, Lloyd
1972, 3F, Bernstein 1973),

Many concepts are such that instances of them cannot =e
cdirectly shown to exist. In such a case the concept is
hypothetically =onstructed so that it explains the observed
facts, 1i.e. it may'be considered the cause for happenings
on the crerational level. These toncepts are usually called

constructs,

Although difficult to predict, human behavior (animals

are deliberately left aside here) is not completely random,
Some pecple tend to have better success in sclving certain
problems, some have typical reactions in stress situations
and so cn. These deviations from randomness are thought

te have their causes; these causes are constructs. Typical
constructs are, for example, intelligence, honesty,

numerical ability.

It should be noted that, being hypothetical, a construct
may not have a counterpart in reality or, at least, its
closer nature may be totally unknown. Constructs must be
continuously modified according to new facts. In other
words, there must be an interaction between constructs

and phenomena on the operational level. According to
Nunnally {1367, 98): "Ideally, one could envision a process
whereby gradual refinements of a set of observables would
be matched by gradual refinements of the words used to
denote the set. Thus relativeiy inexact terms like 'anxiety'

and 'intelligence' would be successively replaced by terms

that were more denotatively exact for a set of observables,
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“he set itself being continually refined in terms of
an internal structure and a cross-structure with other

sets ot varianles,"”

Twc opposite trends may be found in the construct-forming
0¥ the behavioral sciences: the tendency to find as wide
and gereral constructs as possible and, on the other hand,
attempts to find the most spesific constructs corresponding
to very limited areas of behavior,. The former trend tries
to fird efficient anc economic rules or principles which
make it oossiblg to explain behavior with the minimum of
constructs while the latter tries to find as many elements
or primary traits as it is possible to separate from each
other. A combination of these twc may lead to a hierarchical
structure of constructs, such as the hierarchical structure

of human abilities (eg. Vernon 1961, Smith 1964, 25),

SB8eing concepts, constructs are more or less arbitrary
agreements and can not be said to be true or not true;
however, they may be better or worse. Good constructs must
Ee in accordance with known facts and also explain them,
These properties are in close interaction and thus cannot

always be separated from each other.

It has been said earlier that "e>plaining” means that
constructs may be thought of as causes of happenings on
the operational level. Being caus2s, constructs must have

the following properties:

al In general, a construct must make it easier to comprehend
the world and to act in it, ie. it must be useful. It does
this by stating what is common in seemingly different
phenomena but also by stating what is different in seemingly .
similar things. The construct uf gravity is said to be
efficient because it relates seemingly very different things:

the falling of objects and the orbiting of planets.
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A good construct uses essential similarities and
ditferences instead of superficial ones. What is essential

depends on what the construct is used for.

b) A construct must reduce facts to something different

from its operational counterparts., If the construct is
synonymous with the facts to be explained it is circular

zn? explains nothing. An exaggerated example of a circular
explanation would be the following: "X drives bicycle

well because ha has a good bicycle-driving ability”. The
ability is said to exist because X has been observed to
drive well and good driving is said to exist because of the
ability. The circularity of this explanation is clear but
there are instances where it is very difficult to detect.
When someone’s success in tests is explained by saying

that he is intelligent, the intelligence must involve
something else than success in tests. Success in tests

may be used as an operational definition which serves as

an estimate of intelligence but is not the construct itself.
Not to be circular the construct "intelligence” must imply
something else than the operations eg. at least a hypothetical
possibility of being reduced to the microstructure or the

chemical composition of the brain.

c) Becsuse a construct is considered to be & cause of what
happens on the operational level it ( or, properly speaking,
an instance of it in any single case) must exist earlier in
time. If intelligence is said to explain school achievement
it must have existed before the observed achievement, if
someone hits another person "because of certain attitudes”
the attitudss must have existed before the hitting. To
return to the bicycle example: sensory-motor co-ordination
would be a real explanation. It has existed before the
person in guestion had learned to drive a bicycle, "bicycle-
driving ability” has existed only simultaneocusly with the

operaticn: good driving.
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How muth & censtruct is in accordance with known facts
can be cnly partially empirically tested. Within‘the
zehavicrel sciences this is most often dons on the basis
of statistical principles: properties which appear
systematically in a representative sample of people are
thought to be "naturally” related if this relation cannot
be explained with some superficial or external causes.
By cystematical appearance is meant that the properties
tend to appear in the same persons or, vice versa in

di fferent persons more than statistical randomness would
permit, In practice, variations cf correlztional
techniques and significance testing are most often used
to find these relations., Here the word "correlation” is
used wicely tec refer to any statistical relation and

it consists of both of the above mentioned techniques.

Cerrelations very seldom "prove" anything whare the
domains of constructs are concerned. Usually, they simply
make scme interpretations more likely to rpflect reality
than others. Therefore the process of construct forming
cannot be mechanical, there ic always some subjective
reasoring involved. There are, however, some rules which

seem inevitable:

1) If & researcher wants to keep certain phenomena
separate he must be able to show that their correlation
is not complete; ie. there must be some cases where the
phencmena in question actually are separate. There may ,
for example, be cases of brain injury where the patient
loses a very limited ability usually always dppearing in
connecticn with some other abilities. This may be
considered a proof that these abilities are functionally

separate,

2) If a researcher wants to consider certain phenomena

operational counterparts of a given construct he must
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weoatle to show that they correlate. Presence of
correlatior does not imply a construct, however, it just
Takes it possihle. Thus, for example) factor analysis
can sSniy give hints about which variables may be
considered parts of a Construct, it does not automati-

cally rorm any constructs.
3) Phenomena which are thought to operationalize a

given construct must have, to a certain degree, similar

correlation patterns to external variables.

1.1.2. Implications

The purpose of the foregoing discussion has been to

give ruies for critical viewing of and, if possible,
clarification of the concepts used within the psychology
of music. There are many terms which seem unnecessary

in scientific usage as well as terms and definitions
which are vague and explain very little.

It may be reasonable to ask why musicél psychology
should be sc loaded with vague terminology, why not,

for example, the psychology of intelligence or personality?
Although far from exact, their construct-building seems
much less vulnerable to criticism. It is the author’s
opinion tfat the linguistic relativity hypothesis may

give an answer to this.

Many researchers of musical psychology have a profound
schooling in music which tends to make them think in terms of
music instead ¢f terms cf psychology. It is not always
remembered that concepts such as "rhythm", "tonality",

and "harmory” are meant to desc~ibe music, not musical
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aptituce. Conseauently, one easily thinks using terms
such as "the sense of rhythm”, "the sense of tonality”,

"

and "the sense of harmory” etc. It is not at all clear,
however, that concepts of this kind are the best ones

to describe muysical aptitude. Certain characteristics

in music do not imply corresponding aptitudes in man’s
mind. It seems reasonable to expect that musical aptitude
would be something more abstract and general, perhaps

independent of the musical culture one belongs to.

When describing musical behavior writers do not usually
specify if the concepts they use are constructs, oper-
ational definitions or something in-between. However,
they are often used in a way which suggests {hat they
are thought of as constructs, This is the case, for
example, when it is said that a test measures the sense
of tonality, the sense of harmony, musical memory etc.
This gives an impression that tests are used as oper-

ational definitions of the above mentioned constructs.

We may now evaluate these constructs by applying the
criteria of good constructs formed earlier. The constructs
that will be handled are creative musicality, musical
memory, musical intelligence, the sense of tonality, the

sense of rhythm, the sense of harmony and the like.

First, ha.- *t-ese terms been formed according to essential

similarities znd differences in musical behavior? In

other vords, shen different behaviors have a common name,
ther. must t= something common in these bBhaviors which
is c.-ri:s7d more basic than their differences and, vice

versa, ~hen certain behaviors are considered to fall into
different classes their differences must be more basic
than their similarities. It seems quite evident that there

is an important commecn part in the above mentioned behaviors.
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Tf owbis were not so it would be very unusual that all
these abilities would exist in One person; much more
unusual than empirical evidence shows. If the common
~lement is - ag is hypothesized in this work - the ability
L¢ comprehend structures iq acoustic material, it may well
be considered as essential: without it these abilities
~ould be impossible. It is difficult to say if the
differences between the behaviors in question are essential.
At least they are not as basic as the difference, for
gxample, between the sensnrry capacities and the ones more
dependent of the functions of the central nervous system

seems to be.,

ecord, is there a possibility that these terms are
circular? Oo they imply something different from the
operations they refer to or, perhaps, are they just the
same thing expressed in different words? It is the author’s
view that in spite of the face validity of these terms
the danger of circularity is very close in many of them.
For example, the notion that someone has a guod sense

cf harmony is just to say in other words that he has
been observed to find easily the right chors to a melody
or to be able to separate the tones of a chord etc. It
does not imply, for example, a srec’“ic function or area

cf the brain, it just describes ' o Yehavior.

Thiru, are these concepts basic in the sense that they
necessarily should exist before the behaviors they are
supposed tc explain? Let us use the sense of ‘tonality as
an example. We may form two types of statements if the
sense cf tonality is considered a construct in the sense

used here:

al X has a good sense of tonality. He may, however, not

te able tec comnlete a tonal cadence, harmonize a me ledy



q

correctly ebtc., He will probably learn these operations

relatively eazily because of his sense of tonality.

) X can comglete a tonal cadence, harmonize a melody
correctly etc. He has, then, a good sense of tonality,
If he can not -omplete a tonal cadence, harmonize a melody

correctly etc. he has not a good sense of tonality.

Ahen viewed separately, these groups of sentences appear
quite correct. When put together they are, however,
contradictory. The case b excludes the case a: there

28n not be 3 case where a person has a sense of tonality
but has net the corresponding abilities on the operational
level, The cause-and-effect relation between the sense

nf tenslity and its operational reflections cannot exist.

The reason for the dilemma is that the above mentioned
Operations are considered both operational definitions
and effects of a construct. It {s difficult to think of
any other measures and effects, however. The only solution
is that the sense of tonslity is no real construect but

a phenomenon parallel with the operations, that both the
nperations and the sense of tonelity are operational
reflections of something meore hesic and primary. If thig
were right, the case a above would be ronsense and case
b simply 3 ecircular way of saying somgthing about what

a person can do.

At it has been said garlier surrelations seldom give
simple and clear answers to guestions about the domains
0* constructa. Thia {s the situetion in the psychology
nt mueic, tno. Moot correletions are such that it 14
possible to interpret them in several different ways .
Thus, when declding shout constructs one must carefully
nvaluate how arngitle the eonstructs’ are and how well

they are in accordance with pmach other and the known facts.
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Leo dung'a archetypes. Because structuralism is
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interested in what is common in many different expressions
of human nature it leads to interdiciplinary coordinations
(Pieget 1971, 137),

Lirguistice is tracitionally an area where structuralistic
ideas have an important positicn. "Beyord descriptive
linguistics, the description of the language code, there
is the generative or transformational grammar of Chomsky
and his foullewers...lranstormaticnal grammar is the attemrpt
to explain why the native speaker is able to understand
e@nc procuce sentences that mey have never been writter

cr spocken befere, Its basic assumption is that language

is @ system of rules which can be variously arranged to
form and understand sentences, Knowledge of a languege

is based on intuitive mastery of the rules.” (Oe C=acco
1370, 2),

Structuralism is often also defined more broadly than
above. In this meaning it refers to any way of thinking

in which structures are given an important place. This
attitude often leads to research which tries to devide
phenomena into their smallest parts, Oefining these parts,
and especially the rules governing their relations to .
each other, are the main aims of this kind of research.
Moles” description of this kind of thinking has already
been referred to (Karma 1973, 8) but it is so central in
the present work that it is worth repetition: "(structuralis-
tic theory) assumes that the world of representations

can be divided into small pieces, elements of structure,
which are put together in a definite way. The assembly

of the elements is itself the structure .., Any organism,
including a machine, is a structure; to understand a
machine is to perceive that structure” (Moles 1966, 20,
33).
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Probably the most important tradition of thought within

the behavioral sciences that may be called structuralistic
in the latter, broader sense is Gestalt Psychology. Much
research in the field of music has been based on gestaltist
ideas and this approach has had several benefits. There
are, however, some concepts in Gestalt Psychology which
have caused much confusion because of their ambivalent

and diffuse nature. One central source of confusion is

the gestaltist way of dividing phenomena into "wholes"”

and "parts” as well as the famous saying "a whole is more

than the sum of {ts parts”,

When critically viewed it is not at all clear what makes
something a "part” or a "whole”". In some cases a part in
some system may be a whole when the situation is looked

ot from a different frame of reference. It is often best
not to use these corcepts at all. For gxample, Allport
suggésts the terms "structure” and "substructure” instead
(Allport 1958, 617). It is the problem and the tactics

of research that guide what level of a structure is viewed

8s primary,

The relation between wholes and parts has been an
important philosophical problem for quite a8 long time.
The statement "a whole is more than the sum of its parts”
has been given different meanings by different theorists.
A crucial question is what is meant by the expression
"sum”. It may be considered Just the result of putting
together the properties of the separate parts. This way
of thinking is, however, naive and sure to cause problems
when the actual properties of the whole are compared

with this sum, In this case the interaction of the parts
has been forgotten. The quality of a whole is not Jjust
the result of the properties of the parts but also a
result of the way the parts have been put together,

17
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The more parts there are the more relations there are
netween the oarfs. ie. the more complex the structure

nf the whole is. This complexity increases in an accele-
rating manner when the amount of parts becomes bigger.

It is also good to remember that "parts" themselves may
be structures and thus have properties caused by internal
relations. There a.e many cases where the structure of

the whole is more important than the qual_%ty of its parts.

One way of looking at the problem is to say that a
whole has properties which cannot be derived from its
parts, ie. they are more or less surprising, they cannot

be predicted. These properties are called the "emergent"”

~properties of the whole. This solution is, however, more

8 linguistic trick than a real explanation. The reason

for our inability to predict the properties of a combination
of elements may be that we simply do not know the parts

well enough. If we did, we could say what the effects

nf putting them together will be. (Lagerspetz 1966, 38 -

<, Waddington 1970, 22). In other words it may be said

that there is nothing mysterious in the properties of

8 whole; the unexpectedness in its quality is just a
consequence of the limits of human thought, ' R

According to Kaila (1944, 72) it has been a central
thesis within the Gestalt Theory that a gestalt is
necessarily something quite different from the relations
the perception consists of, This view has been thought

to be supnorted by the facts that "a gestalt is one

and the relations are many”, as well as that a subjective
experience of the relations is not necessary for the

focrming of a gestalt,

There is a shade of mysticism in this kind of reasoning

and it does not survive when critically analyzed. To say

18



that a gestelt is one and Lhe relations are many is just
to say that we have no conscious experience of conceiving -
the relations., The subjective feeling of "oneness” in the
experience may well be explained as a consequence of the

rapidity and inconsciousness of the data processing.

It is a centrel thought in the present work that understand-
ing and percejving "wholes” or structures is conceiving
the relations in them. As more of the relations' are conceived,

the understanding or perceiving becomes better or clearer.

1.2.2. Music as a system of relations

It is hardly anything new to note that music may be

thought of as a system of relations, ie. as structures.

- The nature of this system is, however, worth closer

inspection. Although this inspection may be trivial to
some degree, it is hoped that this results in egasier
understanding of some lines of thought in the theory and

test construction,

The relations forming a piece of music are of almost

of the relations vary to a great extent. A very general
relation would be, for example, "same” or "different”

while "a minor third higher” is a felatively accurately
specified relation. The relations also vary in the
dimension of objectiveness. "Two times longer” is an
objectively measurable raelation but there are, on the
other hand, relations which have a meaning in some cultures
and at some Limes only. An example of the latter type
would be, for example, the tonic-dominant-relation in

traditional western music, The relations may also be

19



strong and essential in the music as well as weak and

of minor importance,

These relations exist as well between the primary units,
individuel tones, as between groups of sounds. Thus the
primary units do not form directly the structure of a
compositian. It may be considered a general rule that the
organization of a piece of music is more or less hierarchi-
cal in nature: the sounds form small structures which Py
in turn group to bigger wholes etc., One of the aims of
music analysis is to find this hierarchy, eg. showing

the basic motives in a composition is usually considered
important in the analysis, Meyer forms much the same

idea in the following way: "Tonal probabilities exist

not only within phrases and smaller parts of a musical
structure but also between them. These probabilities are
not necessarily the same ... Thus the statistical analysis
of stylistic probabilities must be architectonic -
different sets of probebility must be discovered for

di fferent hierarchic levels." (Meyer 1969, 19).

1.2.3, Meaning in music

It is generally accepted that there must be some kind

of meaning in music. The nature of this meaning is a
question which has caused much disagreement and confusion.
One major cause of this situation is that the meaning

of music is difficult or even impossible to describe in
words (Bengtsson 1973, 30). It is not important to

handle the problem exhaustively here but some solutions

may help to form a frame of reference.

Moles suparates two kinds of information in a work of
art: the semantic and the esthetic., "The semantic view-

20



point asks a question about the state of the external
world, about its material evolution. The question must
prepare decisions about either present or future acts

or attitudes. This viewpoint prepares the receiving
subject for an external reaction ++» and in gereral,
semantic information has a clearly utilitarian, but above
all, logical character ... semantic information is exactly
translatable into a foreign language, since it follows
from the symbols and laws of a universal logic common

to all languages ... Esthetic information does not have
the goal of preparing decisions; it has no goal properly
speaking. It does not have the characteristic of intent;
in fact it determines internal states. Esthetic information
is not translatable, that is, it has only equivalents,

"ot equals.” In music most of the information is esthetic

information. (Moles 1966, 130, 137).

Moles has been able to show the existence of these two
kinds of information by inventive experiments; this
increases the value nf the concepts. It is also interesting
that these coricepts méy have a physiological explenation:
linguistic abilities on one hand and spatial and musical
abilities on the other seem to be situated in different
hemispheres of the brain (Scheid - Eccles 1975, Rennels
*1976).

According to Meyer, music gives rise to two kinds of
meaning which he calls designative and embodied. A

stimulus contains designative meaning "because it indicates
or refers to something which is different from {itself

in kind. A stimulus or process may (also) acquire meaning
because it iruicates or refers to something which is like
itself in kind." In the latter case the meaning is called
embodied meaning. (Meyer 1966, 6).
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According to inFormation'theory, an element has the more
information the less probable it is. This rule is often
dpplied to music analysis by saying that the less expected
an element in music is the more meaning it has. This view
may be correct but it is not self-evident. It has, for
example, been found that the more probable a word in a
language is the more meaning it has (Noble 1970, 152).
Although it may not be correct to generalize from language
to music this controversy may be considered a warning
against hasty analogies.

While it is difficult to define what the meaning of music
s, many writers both in the field of psychology and of
music hold the view that structure is the bearer of

meaning (Eg., Allport 1958, 108, 516, 544, Bengtsson 1973,
30, Moles 1966). This view is basically accepted and used
8s 8 basis of the present work, It seems, however, that

the view can not be totally agreed with. For example timbre
(when a piece of music is played with different instruments
and the likel) and tempo are properties of musie which can
hardly be considered "structure” in the meaning "relations
within the work”. In spite of this they may have an

important effect on the meaning of the work.

A short summary of the basic structuralistic principles

which are of importance here may be useful:

- An individual is said to perceive structures instead
of certain amounts of primary sensations to the extent
that he is conceiving the relations which the elements
of the perception form. o

- Music may be considered essentially .as structures. The
relations in these structures may vary in many ways.

For examplie they may be different in respect to generality,
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objectiveness, or importance. The relations do not
exist ohly between the primary elements but also
between the substructures.

- Most of the meaning of music is in its structure.

It may be considered an axiom that a musical person is

one whc is able to perceive or experience é'relatively
great deal >f the meaning of music. This varies with the
familiarity of music, of course, but a musical person

has the capacity to learn the ways in which the meaning

is expressed in different kinds of music. A very ummusical
person may be said to perceive music as relatively meaning-

less.,

The famous definition by Révész seems tn express essentially
the same idea although there are parts in it which do not

- seem necessary. It is also not free from certain weaknesses
such as circularity and dependence of culture as Larsen

and Uddling have shown (Larsen - Uddling 1973, 65 - 72).

In its original form R&vész's definition is as follows:
"Unter Musikalitdt im Allgemeinen, sind das BedUrfnis und
die Fdhigkeiten zu verstehen, die autonomen Wirkungen der
Musik zu erleben und die musikalischen Ausserungen auf
ihren dstetischen Wert (Gehalt) hin zu beurteilen.”

(REvész 1946, 163)., In the English version of the book

this is in the following, to some extent inexact form:

"By musicality in general we are to understand the need

and the capacity to experience the autonomous effects of
music and to appraise musical utterances on the score

of their objective quality (aesthetic content).” (Révész
1953, 132). If we leave off those parts of the definition
which are most vulnerable to criticism, namely "the need”
and "their objective quality” we get the core of the
definition: musicality is the capacity to understand and

experience music,
23



If the abovementioned axiom isg accepted and the propositions
derived from the structuralistic ideas are true it follows
dutomatically that the property which di fferentiates a
musical person from a non-musical one is mostly his ability
to structure music, ie. to perceive the relations in it.
Because it is sometimes difficult to define "music", it

may be better to replace it with the expression "acoustic

"

material”,

Z, Implications of the foregoing discussion on the

testing of musical aptitude

An aptitude test should be of help when predictions are
made, ie. it should measure properties which can be used
in explaining an individual's future behavior. Any test
measures, of course, present properties of the individual,
but all properties have not the same significance when

the future is estimated.

This work attempts to show that many abilities measured

by musical aptitude tests may be said to be effects of
musical aptitude and experience rather than musical aptitude
itself. In other words, these abilities may not exist at

all before a certain amount of experience in music has

been attained. However, this is just when predictions are

most needed,

Jsing these abilities as predictors would in this case

be awkward to a great extent. The bicycle-driving example
may again be used as an analogy. Let us suppose that
bicycle-driving is used as an operationalization for
sensory-motor ce-ordination. In this case bad driving

would indicate lack of co-ordination which is an apparently

3
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erraneous conclusion: actually it may simply indicate lack

of experience as well. The reason for the\wrong conclusion

is that the operationalization has been choosen inadequately;
it measures the effect of capacity and training instead

of the capacity itself.

Evidently it is difficult, if not impossible, to totally
eliminate tre offect of experience in testing musical
aptitude (and, as a matter of fact, in testing any aptitudes).
It seems just as evident, however, that present tests are
not optimal in this respect. This work attempts to reduce
the effect of experience by limiting the domain of the

concept "musical aptitude” to structuring ability,

It may be argued that the terms critisized in this work
(see p. 7) are not meant to indicate constructs but are
Just practical names for certain behaviors. They may be
thought of as several operationalizations of the same
construct(s) and used to get more reliable and valid

results where the important and interesting variance is

"filtered out”. There are tests constructed according to
this principle - many subtests measure several overlapping
areas - and many of them are likely to be good. Two draw-

backs may be mentioned which easily occur when tests of
this kind are used:

1) The method is not economic. When Just a relatively
small part of the variance of each subtest is "true",
interesting variance, the total length of the test must
- L1

‘en be incoveniently increased for a reliable and valid

total score,

2) The common variance that is filtered out may not be
valid variance. When this method is used the biggest part

of the common variance of the subtests must be a measure
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of the required ability. If, for example, there is too

big an amount of experience reflected in the results

. of the subtests, the total score may become a relatively

pure measure oF experience and the variance caused by
ability would be hendled as error variance. This would
happen especially in situations where the test is homo-
genized for better reliability.

The central idea of the beginning of this chapter may be
summarized as follows: a test of musical aptitude should
measure the core of musical aptitude as directly and
efficiently as possible. The natural way to proceed is

to ask what this core is like and how it can be operation-
alized. The first question has already been answered:
musical aptitude is consiceiod essentially an ability to
s. ucture acoustic material. So the problem of mgasuring
thiz ability is left,

In principle there are almost innumerable ways of testing
structuring ability as the vast amount of tests of spatial
ability shows. In practice this variety is much more
limited, however, because of the several requirements this
special problem creates. These requirements have been
listed earlier (Karma 1973, 13 - 15),

The structuralistic principles gathered in the foregoing

chapter make the following properties of the test important:
1) The test must be constructed so that it measures the
ability to conceive groups of relations instead of absolute
qualities,

2) The relations must be objective,

3) The relations must be relatively general - very specific
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relations are thought to be too much affected by training

and exrerience,

4) The {tems must he constructed so that there are sub-
structures in them,

In an attempt to solve the first problem, small differences
in the items have been avoided. The differences used in

the different versions of the test are such that they
should be clear to every normal person. (Karma 1975, 1),

The second, third, and fourth requirements afe closely
related and can be handled together. These requirements
may be filled by constructing the items so that they
consist of repetitions of a small figure of tones. The
figures are themselves structures and repeating them forms
the desired hierarchy within the items. Repeating is also
a very objective kind of structure forming; there is only
one way aof dividing the items into substructures according
to the instructions given. Problems of this kind can

also be made sufficiently general. The subject may, for
instance, be asked to detect differences in the order or
amount of tones instead of, say; thirds, triplets,syncopation

etc. which would require training or experience.

In an ideal case the subject should both locate the sub-
structures’within an item and conceive their internal
structure to be able to give the right answer to the
item., It is very difficult to compose items which would
be quite satisfactory in both these respects - the
subjects can often find shortcuts and solve the problems
with less information about the structure of an item
than actually intended. Six different versions of thsg
test have been composed and tested in.use at the time

of writing and the experimenting is stil] going on.
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It may be adequate to remind the reader here that the
objective of the test construction handled above has

not been to develop a test which would predict success
In music in the best possible way. The aim has been to
validate the theoretical considerations about the nature
of musical aptitude.

3. Some _special problem areas

3.1. The relation between auditive and visual structures

It is often said that visual and musical structures

are essentially different, in addition to belonging to

di fferent modalities, because musical structures are
tzmporally successive while visual structures are not.

It may be said that this difference has been exaggerated -
there are remarkable similarities which diminish the

sharpness of this distinction.

The whole visual field is not perceived equally intensively
and clearly at the same time, This is caused by at least
two factors: first, the eyes can see only a limited

ared clearly because of their structure; second, usually
one concentrates on a part of the visual field only.

These areas are usually but not necessariiy the same.

This operation is called scanning within the information
theory. Small oortions of a structure are sent or received
successively, the image of t'- whole is constructed by
replacing these parts according to information about

their original relative positions. This knowledge of

the original relations is necessary to prevent a nonsense

end result.

28



Television i 2 gocd example of ‘his workingbprinciple.
The original image is sent line by line through a one-
dimensional channel. The receiver "knows" where to eng

one line and where to begin ancther because the sender

and the receiver are synchronized. The brain can reconstruct
the original image because the place to which the eyes

had been directed earlier may still be in the visual field
and because the brain has information about the directions
in which the eyes have been moved. Because of the scanning
procedure both the visual and auditjive images are con-
structed by the central nervous system from more or less

successive, electro-chemical impulses.

The partial similarity of the functions of these

modalities may be thought to cause correlation in their

work which could be empirically found. This view may

be thought to be supported by the fact that spatial and
musical areas of the brain seem to be closely located
tocheid - Eccles 1975). This similarity might also be
the basis of the general artistic ability which is

often spoken about.

3.2. The relation between musical and mathematical

aptitudes

It is a relatively usual view that musical and mathematical
aptitudes are related (Eg. Roiha 1965, 14g). Opinions
about this seem to be strongly divided, however; practically

a8s many researchers are for this view as against it.

Lists of mathematically gifted musicians as well as
of mathematicians who have been amateur musicians are
often presented to support the view that there is a

relation between these aptitudes. There are, however,
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s0 many exceptions of this rule that the opposite view

can be well supported, too. It is also often said that

music and mathematics are traditionally related areas.
Again, this may be also interpretated so that the old formal
relationship has guided researchers’' thoughts, making

them believe that a real, psychological relation exists.

When this problem is studied, simple numerical ability
and the more abstract ability needed for higher mathematics
must be separated from each other. According to Smith
(1964, 101 - 134) there is considerable evidence for this
distinction. Abstract, more advanced mathematics seems

to be related to spatial ability. If it is so, there may
well be a relation between musical and mathematical
abilities. As it has been suggested earlier in this work
(Karma 1973, 11) there may be a relation between musical
and spatial abilities, too. Musical, mathematical, and
spatial abilities may thus all be considered forms of

related, non-verbal abilities.

-
8

3.3, The relation between basic musical capacities

and success in the field of music

According to the model presented earlier (Karma 1973,12)
sensory capacities and structuring ability (musical
aptitude) are separated from each other. This s done
because they are supposed to be relatively independent
and thus it would be against the concept-forming rules
to keep them together in one concept. These two terms
are implied here when the expression "basic musical

capacities” is used.

Within the behavioral sciences correlation is the most
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widely used measure of relationship. This implies the
assumption of linear relations which is not always adequate.
In cases where other than linear types of relations can

be expected this possibility should be empirically tested.
It seems that non-linear relations may well exist between

the basic musical capacities and success in music.

Ne may handle the sensory capacities first. It is often

-remarked that the degree of discriminating abilities

measured in test situations is not actually needed in

music. What a musician needs is an ability to dicriminate
sufficiently well when perceiving or producing a relatively
great deal of musical material simuiténeously or successively,
not the ability to discriminate isolated, meaningless

sounds with extreme accuracy. This may be thought to be

the case with structuring ability, too. It may be said

that the basic musical capacities become stunts instead

of useful tools when utmost accuracy is demanded.

The relations between the three areas handled in the
model on one hand (Karma 1973, 12) and actual musical

practice on the other may thus be said to be the following:

Sensory capacities form the basis to all other sides of
musical behavior. A certain discriminating ability is
needed for the use of one's structuring ability and
satisfactory understanding and perfqrming of music. When

a8 satisfactory level of discriminating ability ié reached
its practical significance will increase more slowly until
no relation with success in music can be found. The

following hypothetical diagram illustrates the relation:

ﬁ

success in

music

discriminating abilities
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The following hypothesis for later study may be formed:

The relation between sensory capacities and success in

music is curvilinear. It seems reasonable to suppose a

similar relation between structuring ability and musical

practice: The relation betweenr structuring ability and

success in music is curvilinear.

If these hypotheses are true they have practical educational
significance: in selecting and evaluating music students

a certain sufficient level of the basic musical capacities
should be taken into consideration, when this level is
reached other capacities, such a8 intelligence and

personality, should be given an increasing significance.
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