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Summary of the Study

Purpose and_Objectives

The purpose of the research was to study the development of
certain concepts of music in kindergarten, first, and second grade
children. The objectives of the study were: (1) to measure the
effect of four instructional modes on the performance of tasks
which embodied certain mu: lcal concepts, (2) to measure the per -
formance differences betwsen age levels, and (3) to measure and
evaluate young children's concepts of louder, faster, higher, and
shorter as elicited by the measuring instrument.

Me thod

Since no instrument was available whk'ch suited the objectives
of the study, two forms of the instrument were developed. Each
form contained several tests which measured a specific concept,
Each test consisted of 20 items or tasks with each task dlSplaylﬁg
positive and negative instances of the concept., For example, in a
Long form task three instances may be at the same tempo while the
fourth may be faster. The subject was asked to identify the
"different'”, i.e. negative, instance of each set.

Two independent samples were drawn from public and parochial
schools of Lincoln, Nebraska and the surrounding region., The Long
form was given to 126 children, the Short form to 260 children. The
children were randomly selected from their classes and placed into
four nearly-equal treatment groups. All groups zreceived the same
orientation instructions; however, subsequent instructions varied
according to the treatment group. The instructional modes were
designated discovery, verbal cue, verbal response, and motor respons

| ';[1
1]

(esults and Conclusions

The results of the experiment showed:

There were significant differences in performance between
tests which embodied different concepts., It was concluded that the
level of performance is a function of the stimulus features of the
task and the accessibility of the concept. The children appeared
to use a concept of volume very readily. Performance on tempo
tasks was slightly lower. The concept of shorter did not appear
to be consistently used. 7The concept of higher was poorly used and
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trequently confused with louder.

There were significant differences in performance on all
tests between the age groups. especially between kindergarten and
first grade levels. It was concluded that performance on these
tasks is partly a function of age. The discontinuity between the
kindergatten and first grade performance was interpreted as a
possible manifestation of the shift from pre-operational to
operational thought which, according to Piaget's theory, occurs
about age seven,

The effect of the instructional mode on performance was not
significant in a consistent manner but varied with age and the

kind of conceptual task, 1t was concluded that there is usually
no significant effect of the instructicnal mode when a concept 1is
not readily available as in the case of higher. Neither is there

a significant effect when the concept is well developed .s in the
case of louder. On the other hand, a verbal mode of instruction,
either a verbal cue or verbal response which is reinforced, is
effective when concept development is at some intermediate stage
as in the case of faster.

It was recommended that further research be done on the
relation ketween verbal modes of instruction and non-v:rbal modes
at various age levels, partiéularly the pre.-schonl level. Teachers
should be particularly careful in their choice of words in describ-
ing musical phenomenon. This is especially important with the
terms' higher" and "louder" since children frequently confuse
the two,



CHAPTER ONE: THE PROBLEM AND OBJECTIVES OF THE STUDY

Introduction to the Problem

The developmerit of concepts in theé human being is held by
many psychologists and educators to be of paramount importance in
education (Gange, 1965), Woodruff (1970, ps. 51) has forthrightly
declared, "Conceptual development is not simply one of several
possible things of interest to an educator; it is rather the
essence of concerns of an educdtor,!" Over the past several vears
music educators have shown a growing interest in the development
of concepts in children. This was noted by Carlsen (1969, p. 8)
who remarked, "Another area for musical learning research is
concept formation or conceptual behavior., This is particularly
important now since, historically, we have been principally
concerned with the developmerit of skills,.," Further evidence of
this concern for the development of concepts is found in a number
of recent school music series (Watters, Wersen, Hartshorn,
McMillan, Galup, Beckman, 1965; Sur, Tolbert, Fischer, McCall,
19673 Leonhard, Krone, W@lfé, Fullerton, 1967). This same
emphasis on concept dcovelopment is found in music education texis
such as The Study of Music in the Elementarv School = A Cornceptual

Approach (Gary, 1967) oxr those of Aronoff- (1969), Cheyette a»d
Cheyette (1969), Marsh (1970), and Nye and Nye (1970)5

Although there is a general'recggniticn of 'the importance of
concept d3velogmént ‘information about the kinds of concepts which
children have at a particular age and the processes by which they
are acquired is yet largely a matter of intuition and impression-
istic evaluation. According to Andrews and Deihl (1968, p. 2);

"An apparent .gap exists between ogpinions of leading music educa-
tors regarding: ccncept—centered curriculum content and the ,
didentification of a body of krnowledge on childrent's concepts of
musical elements," Aronoff (1969, Pe 29) has pointed out that the
music teacher will have ta make an educated guess concerning the
mode ‘of "instructicn she uses sginceé "there are still mahy unknowns
in the processes through which the child actually sees relation-
shlps, categarlzes, d;scglmlnatess and generalizes." Shuter
_(1959) has suggested that knowledge of what tasks children at
~various stages of develapment can ‘be expected to undertake would
be valuable to music education, In sum, there is, at preserit,
little" experlmértally founded" ‘data, on (1) the music concepts which
a child has at 'a particular age, and (2) ‘the modes of instruction
which are sultable for developlng cancepts. -
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Statement of fhe Problem

The probl.om of the study was to determine the efflfect of
varinus ins<ruotional modes on children's performance of music

concept tasks,

Objextives of the Study

The aobjectives of the study were as follows:
1. To derermine the effect of four instructional modes on the
ce of music concept tasks, '

performan

2., To examine the relationship between age and performance on
concept tasksz,

3, To analyvze young childrent's concepts of louder, faster, higherx,

and shester as elicited by tasks in which they sort musical
patterns,

Background of the Study

Although teaching methodology in music has been mainiy prag-
matic rather than experimentally or theoretically based, there has
been recently a serious effort to relate instructional strategies
to certain theoretical principles of child development. Among the
learning theories available, the cognitive-developmental theories
nof Piaget, Bruner, and Mursell are considered to hold the most
promise for undergirding methods of music instruction (Carlsen,
1969; ~Aronoff, 1969; Nye, 1970; Larson, Bode, 1971).

Perhaps the most attractive aspect of cognitive-developmental
theory for music educators is the acknowledgment of non-verbal
behaviors as contributors to cognitive development, Intelligence,
as understood by Piaget, should not be restricted to verbal or
other symbolic behavior, but also includes motor and imaging
behaviors, or; to use Bruner's terms, the enactive and iconic

e

- ..“:

modes, The chnlthé—dEV?lépmental theories of Piaget and Bruner ‘rests

on the assumption that intellectual structures are developed
through an interaction between the child and his environment, The
chief forms which interaction takes in the early vears of life are
enactive and iconic (Kohlberg, 1969).' tPiaget claims that object
construction is dependent upon the coordination of polysensorial

input=-stimulation from visual, kinesthetic, and P:aprlacept;ve
Systgmgn (Charlesworth 1969 P 19)

An examination of the aforementioned music series and music
education texts reveals an awareness of non-verbal activities as a
means of developing concepts, A clear example of Piagetian theory
being utilized to teach musical concepts is found in the work of
Carabo-Cone (1969). According to Aronoff (1969, pe 8), '"Music
educators have intuitively emphasized the non-verbal aspects of

10
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a childis experience, but until now have perhaps failed to realize
fully the musical learning which can take place in these ways."

If the above theoretical principles concerning cognitive
development are accepted, it follows that a researcher seeking to
diagnose the development of children's concepts must allow some
non=verbal behavior as a valid indicator of concept attainment.
Gange (1965) has explained that concept .earning involves an
internalization process by which experiences are represented. The
crucial test of concept attainment is the generalized response to
some common, abstract propertyve. As far as the response is con-
cerned, some form of non-~verbal behavior is commonly acceptable
because the child behaves as if he had a verbal explanation for
his action. Aronoff (1969) stated that a conzept is best treated
as a hypothetical construct to explain observed facts, A person's
;opuep* cannot be dl?p:tly GbSéfVéd‘ but it can sometimes be

Even though there are ample grounds for accepting non-verbal
behavior as evidence of concept attainment, it would be a mistake
to conclude that only non-verbal activities are appropriate for
the development of concepts., The role of verbal instruction has
been basic to pedagogy for sc long that it cannot be dismissed in
a cavalier manner, The relationship between concept learning and
verbal instruction is both intimate and complex and has provoked
much research (Bourne, 1966)., - Such is the case with the present
experiment.

VRelatEdfﬁegga:Gh

Although Piaget's theory of intellectusl development has
spawned a host of studies on the development of children's concepts
of matural science and mathematics, there has been little work done
on the formation of music concepts. Aileen Kidd (1966) has sug-
gested that a fruitful line of research may be developed using
certain techniques of Piaget together with modern statistical pro-
cedures, Using Piagetian theory Marilyn Pflederer Zimmerman has
conducted several studies on the development of music coricepts.

In her first study (Pflederer, 1964) melodic patterns were arbi-
trarily modified and five and eight year old children were asked
to offer verbal explanations of what kind of change had beei: made.
From these verbal remarks an estimate was made of ‘the child's
ability to conserve a common element across the tonal changes, A
later study (Pflederer, 1968) used a similar research strategy but
added more controls, increased the size of the sample, and
broadened the age range., More recently Zimmerman (1970) has
measured the effect of instructional modes on conceptual behavior,
Additional wcrk has been reported by Andrews and Deihl (1970) who
have developed a technigue for identifying music concepts of
children in th=z intermediate grades using both verbal and non=-
verbal procedures,
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The investigator has been engaged 1n research since 1969
on concept development and has studied some 90 children bhetween
the ages of five and nine years of age. During this time certain
experimental procedures have been developed which have been incor-
porated into the present study. One of the intriguing aspects of
this preparatory research was the relationship between verbal
instruction and concept development. This has become the central
purpose of this study.

Null Hypothesis

1. There is no significant difference between the observed mean
on : task sequence and a mean which 1is attained only by
chance.

2. There is no significant difference between the means attained
by different age groups on any task sequence.

3. There is no significant difference between the means attained
by groups which are given different modes of instruction.

Assumptions

1. The ability to classify tonal materials may be elicited by
asking children to sort various melodic patterns into sets
which '"g» together" and to exclude the "different" pattern.

2. Children who correctly categorize melodic patterns with
consistency are demonstrating conceptual behavior.

3. Categorization is possible even though a subject cannot offer
a verbal explanation for his choice.
4. A task which elicits concept behavior involves the presenta-

tion of materials which contain at least one common element
but may vary in a number of features as well.

Organization of the Remainder of the Study

Chapter
II. Some Theoretical Aspects of Concept Development

he characteristics of concept development

-

The relationship between perception and concept development

The relationship between language and concept development
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1I11. Development and Administration of Research Procedures
Development of the Long form instrument
Administrative procedures
Development of the Short form instrument
The sample
Research design
IV. Results of the Study
Results related to the research hypotheses
Reliability and validity
Interpretation of results
V. Summary, Conclusions, and Recommendations
Implications for music education
Recommendations for further research
References

Appendixes
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CHAPTER II: SOME THEORETICA'. ASPECTS UF CONCEFPT DEVELOFMENT

The first purpose of this chapter was to provid: a theoretical
background of the experiment at hand., S5Such a background was cone
sidered valuable in providing a zationale for the research design
and instrumentation., Furthermore, the issues to be considered were
selected for their relevance to the research hypotheses and the
assumptions as stated in chapter one, For the most part, this review
of theoretical aspects was based on the work of cognitive~developmental
psvchologists.

Although some experimental research proceeds without explicit
formulations of the theoretical perspective, the importance of some
kind of theoretical orientation in the formulation and interpretation
of an experiment should not be minimized., "It must be remembered
that the ultimate business of research is not just to collect data
tut to find orderliness in nature. Experiments must be fused into
meaningful generalities by logic, speculation, and theory" {(White,
1963, p. 216)., Theory is even more important in research connected
with concept development for as Flavell (1970, p. 990) remarks,
"Nowhere do facts without theory stand in lonelier isolation than
in t 2 area of concept development."

The second purpose of the chapier was to provide some basis
for subsequent analysis and interpretation of the results,

The chapter was organized around three problems of conceptual
development. First, the problem of de.i::’'ng and differentiating
concept development was treated; secondl: the problem of the rela-
tionship between perception and conceptualization was outlined; and,
thirdly; the problem of the interrelationship of conceptual develop-
ment and verbal behavior was considered, In reality, these three
types of behavior - perception, concegptualization, and verbalization -
function together. Even though bebhavior is basically continuocus, for
the sake of efficient analysis, it is handy to have a finite set of
behavioral categories at our disposal, It should be understood,
‘however, that categories of behavior overlap and are not mutually
exclusive (Bourne, 1966), :

I. THE NATURE OF CONCEPT DEVELOPMENT

What is a Concept?

' The search for a satisfactory definition of the term "concept"
is a lexicographer's nightmare (Flavell, 1970), There are numerous
definitions of the term each of which vary in their meaning or
which emphasize a different aspect of behavior., For some the
term is often used synonomously with "idea". Thus, Woodruff
defines a concept as "a relatively complete and meaningful
idea (Gary, p. 2). Others (Watters, et. al.,, 1965, p. VI)

1A
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have viewed the concept as some kind of image such as in the following
definition: '"'Tonal concepts are mental images of tones that remsin in
the mind."

The difficulty with both of these definitions is that they do little
more than substitute one term for the other. Unfortunately, the terms
"1dea" and "image” are themselves very difficult to define and resorting

words is in terms of the other. The use of the term "image" with respect
to musical concepts is particularly troublesome since it evidently has
been borrowed from the field of visual perception. Instead of laboring
over a concise, consensually valid statement of what a concept is, it
may be more instructive to describe what a concept does.

Functions or Concepts

Concepts are useful to the individual in that they simplify the
experiential world. Concepts have the essential function of reducing
the complexity of sensory input to manageable proportions (Flavell, 1970).
Bruner, Goodnow, and Austin (1956) believe that concepts function to
categorize events and objects thereby serving to cut down the diversity
of objects and events that must be uniquely dealt with by an organism of
limited capacities. Much, if not most, of the interaction between an
of things rather than particular events or objects (Bourne, 1966). For
example, instead of responding in different ways to each of the twelve
major scales, a person can respond in & general way toc the elass of
scales which are major. This type of response is known as an egquivalence
response. Kendler (1961, p. LLT7) refers to such a response in his
His argument is that a conceptual response is one in which a similar or
identical reaction occurs to different environmental inputs. The eguiva-~
lence response view of conceptual funectioning indicates a semantic connec-
tion between concept and such terms as class, category, and set inasmuch
as these terms also imply an act of drawing together disparate elements
for response purposes (Flavell, 1970). Closely related to Kendler's
definition is the following: "A concept extracts a common meaning from
a diverse array of experiences'" (CRM, 1971). :

Another function of concepts 1is that their use saves time for the
individual. '"Having conccpts saves the organism time in dealing with
the world. 014 and new inputs usually can be quickly identified and
appropriately reacted to by virtue of being assimilable to existing
concepts' (Flavell, 1970).

Concepts are useful in that they help an individual relate present
input to the past since

to know that a perceived object is an instance of

a particular class is to know a great deal else
that is not immediately perceptible; it is to know

15
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virtually all that it could do to you or you to
it, because this information is implied in its
ciass membership (Flavell, 1970, p. 986).

For example, to know that a piece of music is the first movement of a
classical symphony activates a host of concepts related to the form of
the first movements of classical symphonies. These concepts function in
guiding and supplementing the immediate perceptual activity. Obviously,
concepts do not funectien in isolation one from another. In general,
about the most certain prediction one can make regarding the activation
of any concept 1s that numerous others will be immediately activated as

a conseguence. The procesz of conceptual development proceeds through
the development of interrelationships between concepts to form complex
systems. As concepts become more complex, they will oftentimes be formed
from other, more-simple, concepts. In a somewhat comparable manner a
dictionary defines the unfamiliar, "harder" word in terms which are
assumed to be familiar and more concrete. For example, the term "cadence'
i1s defined by reference to such other concepts as chord, tonic, and
dominant and their relationships to each other. The concept of s cadence,
in turn, becomes a defining attribute of such other concepts as phrase,
period, and more complex musical forms. A stimalus event which activates
a particular concept sets off a chain reaction vy means of which related
concepts are brought into service in processing the stimulus input.
Because of this network of concepts, the raw, sensory input is organized,
modified, and transformed to a higher level =han the immediate perception.
The function of concepts as an information processing system is described
by Hunt, Harvey, and Schroder (1961, p. 1):

1

A concept is a system of ordering that serves as the
mediating linkage between the input side (stimulus)
and the output side (response). In operating as a

categorical schema, an intervening medium, or . _rogram
through which impinging stimuli are coded, passed, or
evaluated on their way to respcnse evoeation,

Concisely stated, a concept is a system for classifying stimuli
(CRM, 1970). 1In sum, concepts function in three important ways:

1. They identify and clazsify input information.

2, They save time.

3. They meke it possible for the individual to "go
beyond the information given" in adapting to
stimulus input.

Differences between Concepts

Although all concepts perform the same funetiens, they differ also
in a number of significant ways. These differences between concepts fall
into two distinguishable categories.

16
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i. Concepts differ in their public, conventional gualities. It 1s
possible to consider concepts as objective entities detached from an in-
dividual's personal experience. In so doing, concepts are viewed as end-
products of developmental pror ses through which they come to have
accepted public definition. The second way in wnich concepts differ 1is
in the processes by which they are formed and used. It is one thing to
know the public meaning of a concept but guite another to be aware of the

individual, private processe:s which may be involved in conceptual behav'~r.
Whereas, the first kind of difference is of interest to the philosopher

and lexicographer, the second kind of difference iz of considerable interest
to the developmental psychologist and educator (Flavell, 1970).

Let us first consider the differences between concepts on the basis
off thelr public definitions. The dimens.ons on which concepts vary are
their attributes, rules, abstractness, generaslity, nrecision, and power.

Attribute Differences Concer.s differ in the kind and number of
attributes which szerve to define _hem. Some object or event is an instance
of & conecept i1f, and only 1f, 1L possesses the set of attributes given in
the definition of the concept. .uch attributes are the defining or critiecal
attributes; there are usually other, non-defining attributes as well in the
stimulus situaticn. These kind of attributes are irrelevant to the defini-
tion. For example, the concept "elarinet" has certain defining attributes
zuch as shgpe, mechanism, reed, timbre, and other irrelevant attributes
such as color or material. The concept "trombone" is different in that it
has other relevant attributes which define it.

Attributes can be almost anything that humans can perceive or think
of although they generally are of two types.

(1) A perceptible or measurable physical property such as color, texture,
or shape may be considered a structural attribute. Each musical instru-
ment has particular, distinctive astruectural attributes.

(2) Attributes which are less concrete and fixed and refer to an action
or use are transformational attributes. These attributes describe what
the object could do or become under certain circumstances. For example,
an orange besides having structural attributes, also has the transforma-
tional attribute of being edible. In like manner, the timpani has struc-
tural attributes but also has the attribute of being a tunable percussion
instrument. Again, a mute i1s usually defined in terms of the transforma-—
tional attribute of effecting a change in tone color (Flavell, 1970).

Rule Differences Not only do concepts have specific attributes
which are involved in the public definition; there is also a rule govern-
ing the relavionships between the attributes. Concepts differ in the
type of rule involved in their definition. Bruner (1956) has indicated

These are conjunctive, disjunctive, and relational rules. To these must
be added the affirmation rule (Bourne, 1966).

17



=12

The affirmation rule is simply stating the presence or non-presence
of a single, relevant attribute. The type of concept in such circumstances
is a primitive type since it has only one attribute whieh cannot be reduced
to mare elementary ;cmpcnemts Fér example, timbre is a tonal element
tone saxoghgge tane and the like. The aff;rmat;an ;ule is mérely stating
that such-and-such a tone 1s or is not the sound of a flute (or any other
timbre).

A conjunctive rule states that two or more attributes must be present
to constitute an instance of the concept. A simple example of conjunction
is found in the concept of a "red square." Here the two attributes "red"
and "square'" are combined by the implied "and." It should be noted that
both "red" and "square" are primitive concepts as well as defining attri-
butes of the conjunctive concept. In music, an example of the conjunctive
concept is "F sharp." The two attributes, "F" and "sharp," are combined
to form a conjunctive concept. Learning a conjunctive involves learning
the rule for combining attributes. In some cases, where the attributes
(primitive concepts) are not known, it also means learning these as well
as the rule. A large amount of conceptual learning beyond the primary
13“61'15 the reorganization of primitive concepts into new combinations.
Gange (1966) has referred to such rnorganlzatién of primitive concepts
by means of rules as "prineciple learning.'" He prefers to restrict corncept
learning to the more primitive level. Such a change in terminology clearly
differentiates the process of identifying relevant attributes from the
process of forming and using rules. Were Gangdé's terms to be used, many
of the concepts in the MENC book, Music in the Elementary School - A Con-
ceptual Approach (Gary, 1967), would turn out to be principles instead of
conjunctive concepts.

A disjunctive conceptual rule is one in which the presence of either
one or another attribute suffices tc define the concept. Red or square
is a disjungtlve ‘concept by means of which stimulus objects may be classi-
fied. A "strike" in baseball is either called, or a missed ball, or a
foul ball. A musical example of s disjunctive concept is the key signature
as an indiecator of mode. Thus, three flats indicate the major key of EbP

or the minor key of c.

A third rule for combining attributes is a relational rule. In
relational concepts, the attributes have a certain relatienship to each
other. Such concepts as "smaller," "farther," "higher," and "louder" are
of the relational type. Take the concept "higher." 1In this case, two
pitches may be compared; it makes no difference what the plteches are or
how far distant they are from each other, the important aspect is the
relationship of the first pitch to the second. Relational concepts are
sometimes confusing to children who often consider a stimulus in absolute
terms rather than in terms of its relationship to something else (CRM 1971).
For example, middle C may be a higher note in one situation but a lower

note in another.

There 1s no need to provide an exhaustive listing of all of the
possible rules for combining attributes. The pecint is that in all conecepts
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some kind of rule i1s present wnich is independent of the attributes, and
that learning a concept may not only involve identifying the relevant
attributes but also formulating a rule by which the attributes are
combined ! _ourne, 1966).

Differences in Abstractness A concept is said to be concrete to the
extent that its instances are tangible objects. A clarinet, drum, and
recorder are concrete objects, whereas creativity, musicianship, a cappella
ideal are concepts without particular, concrete referents. As concepts
Técome more abstruact, they usually cons t of other concepts which define
them (Flaveil, 1970).

Differeaces in Generality  Concepts may be arrangsd in a sequence
from particular or limited categories to broader, more comprehensive
categories. The more general concepts are sometimes known as super-
ordinate concepts (CRM, 1971). TFor instance, apples, pears, and peaches
belong to the category of fruit which, in turn, belongs to the category

of food. In like manner, a Bach trumpet is a sub-class of the class of
trumpets which in turn belongs to the brass family and are musical instru-
ments.

Differences in Prec.sion A concept is precise to the extent that
our present knowledge would allow us to agree upon an explicit set of
attributes for distinguishing instances from non-instances. Precise
concepts are whole note, g minor scale {melodic), and perfect authentic
cadence. Less precise concepts are phrase, consorance, style, and
masterpiece. Even though these latter concepts do not lend themselves
to precise formulation, they are often used effectively in identifying
instances of the concept. Our inability to state the exact nature of a
concept does not mean that it is not present in some inarticulate form
in our cognitive structure (Flavell, 1970).

Differences in Power _ A concept is powerful to the extent that it
satisfies two conditions: (1) most people would agree that the concept
is, for some reason, an important and central one, and (2) its attainment
facilitates the formation of other concepts. The dimension of power is
one of particular interest tc developmental psychologists and educators,
since it has to do with critiecal points of concept development. The
child acquires a multitude of concepts as he grows, but not all of them
point beyond themselves %o further acquisitions. It is such powerful
concepts whose attainment the developmentalist wants to understand and
the educator to foster, For example, Edgar Dale (1971, p. 1) has said,
"To master a field of subject matter is to learn its key concepts.'" Learn-
ing the powerful concepts is also advocated by Woodrurf (1961, p. 102):

Organizing the curriculum properly means . . . selecting
those concepts which are vital to life and leaving the
others out. Our present curriculum is still organized
around topies. Under this system it is impossible to

be sure we have identified the significant concepts, and
avoided spending time on the relatively insignificant ones.
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An effort to carry out Woodruff's injunction was realized in music educa-
tion with the publication of The Study of Music in the Elementary School -
A Conceptual Approach. This book has organized musical experiences around
bnwerful concepts which delineate the structure of music.

There 1s considerable agreement concerning which concepts are power-
ful in music. In the book just zited, the concepts of melody, rhythm,
harmony, dynamics, timbre, and tempo are emphasized. Oleta Benn (1958,
p. 342) has called for the "development of concepts of musical sound itself,
with all its attributes of pitch, intensity, and timbre. In addition, we
must develop the ability to judge duration." Meyer (1967, p. 248) con-
sidered pitch and time as "primary, pattern-forming parameters; dynamics,
timbre and mode of playing are dependent variables relative to each other
as well as to pitch and duration." He goes on to point out that pitch
and time are not only basic dimensions of Western music, but "pitch-time
relationships are also primary categories of organization in theory,
notation, and musical terminology of most non-Western cultures.'

Although' experts agree that certain concepts are powerful, this
only satisfies the first criterion by which a concept may be Jjudged to
have power. The other criterion is the effect of one concept in facili-
tating the attainment of others. To more accurately estimate the power
of a concept in these terms necessitates a program of research on the
development of conceptual sequences and hierarchies in children.

2 Differences in the Development of Concepts.

If the subjective, individual differences in the formation and use
of concepts are examined, additional variation between concepts will be
found. Flavell refers to these kind of differences as a variastion in
the subject-concept relationship. The differences in this relationship
are differences in validity, status, and accessibility (Flavell, 1970),

My o

Differences in Validity A cconeept is valid to the extent that it
approximates a public definition. The validity of children's concepls
varies in twe ways:

(1) The child's operating concept may deviate in thet it is broader, or
narrower, or distorted in some way. The meaning is more or less stable
for the individual but idiosyncratic compared to others. TFor example, &
child's concept of "dog" may be limited to the family pet or it may
inelude all small animals. Similarly, a scale may be narrowly understood
as a particular pattern such as the major descending version found in

the first phrase of "Joy to the World" or the concept may include all
ascending melodie-,

(2) The child's concept may not only deviate from the standard accepted
by others, it may also fluctuate in its meaning for the child depending
on the situation or expectation of the child. For instance, thefconCépt
of "higher" may on one occasion be used with reference to pitch but on
another with reference to volume.
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Both types of departure from validity can be noted in the develop-
ment of concepts in children (and also in much adult new learning). For
instance, Piaget's studies indicated that the young child's concept of
guantity tends to be both different from and more unstable than the adult
standard. Quantity is likely to have a unidimensional rather than tri—
dimensional meening. For the child, "more" means "taller" only, or
"wider" only. It also may refer to one dimension., such as height, in
certain situations and another dimension in other situations. An under—
standing of how certain powerful concepts stabilize and converge on their
putlic prototypes during childhood is a major objective in the study of
concept develcpment (Flavell).

Differences in Status The status of a concept varies with the
kind of behavior which is acceptable as a conceptual response, It is
unclear tg Say that a child has a concept unless the type of response is
also specified because concepts can be "had" in different ways. The
?oncept user might have no name for g given concept: or he might know
i?srgame Vith;ut being able to characterize it further; or heimight be
highly articulate in describing its full meaning and function, Children
are very likely to "have" concepts which they cannot name, let alone B
define and discuss, and yet they operate consistently in non-verbal
conceptual tasks. The adult is usually expected not only to operate
using concepts but also to be able to examine a particular concept as an
object within his cognitive structure. To expect the same of a child is
to be unaware of the varying ways in which conceptual behavior msy be
manifested (Flavell, 1970).

Differences in Accessibility Some concepts appear to have been
formed and used by a child on some occasions and yet, on a given occasion,
he may be unable to use his concept. A number of reasons for the inaccessi-
bility of a concept may be given including competition from other stronger
concepts, unfamiliar context of the problem, inappropriate response require-
ment, unclear instructions, or different levels of motivation. The fact
that concepvual behavior may be manifest on one occasion and lacking on
another is sufficient reason for the researcher or teacher to be cautious
in his evaluation of the conceptual development of a child (Flavell, 1970).

Some Comnsiderations for Research on Concept Development

The developmental changes in the validity of concepts have tradi-
tionally received the greatest research emphasis, but a full account of
conceptual development ought to encompass changes in status and accessi-
bility as well. An awareness of these latter variations in conceptual
development should make the investigator more aware of the fact that the
young child may be utterly inarticulate sbout his concept and that he
may also have trouble in bringing it into active service in all but the
most obvious and compelling situations. When & concept is newly minted
and freshly attained, it is likely to be unformulated, precariously
utllizable, and, therefore, difficult to diagnose (Flavell and Wohlwill,

1969). .
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For Eourne (1966), a full account of conceptual deve.upment would
cover two basic types of behavior: (1) concept formation and, (2) concept
utilization. These two types may be further analyzed intoc various sub-
behaviors as shown in Table 1.

TABLE 1

SCHEMATIC REPRESENTATION AND EXAMPLES OF TASKS
INVOLVING CONCEPTUAL BEHAVIOR

Type of Beunavior

Formation Utilization
Attribute Perceptual disecrimination, Concept identification,
labeling sorting tasks
Rule Formation of learning sets, Rule identification,
positive transfer across problem solving
problems based on the same

rule

(Bourne, 1966, p. 19)

Flavell (1970) has suggested that a research program on the develop-
ment of concepts in children needs to have a comprehensive view of con-
ceptual behavior. Such a program would take into consideration the
following areas:

(1) Exact developmental dating of the appearance of a certain concept.
In particular, there is a need to know which concepts emerge in a regular
sequence and which emerge concurrently with each other. "Such informa-
tion about the temporal relations in appearance is in turn a necessary
first step in determining the effect of one concept in facilitating the
attainment of another concept" (Flavell, 1970, p. 1033).

(2) Precise evaluation of the child's developmental status is also
necessary if assessment is to Y2 made of the effects of experience and
training on cognitive growth. The magnitude of training effects can be
inferred only from informetion about the cognitive status before and
after the training experience. The basic requirements for a good train-
ing study are exact specification of initial cognitive status, of the
final status, and of the intervening inputs and processes. These reguire-
ments are extraordinarily difficult to meet in practice, and even the

most careful and sophisticated of the available training experiments

ralise more guestions than they answver.

(3) Concern with diagnostic problems has resulted in the creation of a

number of new testing procedures. The fundamental difficulty appears to
be one of diagnosing accurately, the different ways in which a child may
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be said tc "have' a concept. Braine (1968) has been a strong advccate
of nonverbal methods and has tried to devise procedures which will be
sensitive to the first manifestations of a given concept. Flavell and
Wohlwill (1969) have recently suggested that Chomsky's competence-ner-
formance analysis of language behavior and development may also be use-
ful in thinking about conceptual development.

Briefly stated, their argument 1is that any given concept may first
emerge as part of the child's intellectual competency considerably
garlier than normal testing procedures would indicate. At this point in
the child's development, the concept, while genuinely in the system, is
exceedingly fragile and difficult to elicit and highly vulnerable to
blockage by innumerable factors such as memory and attentional problems,
interfering perceptual and conceptual sets, and the like. In the ensuing
years, the concept slowly frees itself from the above performance limita-
tions, gradually becomes consolidated, stabilized, and generalized, and
eventually emerges as a reliably excitable cognitive tool in most appro-
priate situations and under most conditions of testing.

Flavell (1970, p. 1033) concludes, "If this general view of how
conceptual development typically proceeds is even approximately correct,
a great deal f painstaking research awaits us, because we know almost

1

nothing as yet about the details of the process. . ., .

II. THE INTERRELATIONSHIP BETWEEN PERCEPTUAL AND CONCEPTUAL DEVELOPMENT

The relationship between perception and conceptualization is a
nroblem which has intrigued philosophers and psychologists alike. It
was the cause of the battle between the empiricists and realist philosophers
(Boring, 1950) and it is at the root of much of Piaget's research program
(Flavell, 1963). Phenix (1958, p. 305) has stated that "it is not only
true that percepts underlie concepts; it is also true that concepts
influence perception." Such a statement merely indicates that some
relationship exists; unfortunately, it leaves unanswered the question of
how concepts form from percepts in the first place or how, after concepts
are formed, they influence subsequent perception. The problem is nolt one
of interest only to the philoscpher; it has important consequences for
the teacher as well.

The procedure to be followed 1s to briefly consider the viewpoints
of Gestalt psychology, of Bruner, Brunswik, Piaget, and Wohlwill. A
concluding section will cover the influence of concepts on perception.

To clarify the discussion whieh follows, it may be helpful to view
the development of concepts as & continuous line which begins with
perception, leads to concepts, and reaches its final phase in linguistic
competence.

PERCEFPTION CONCEPTUALIZATION VERBALIZATION

23



~18-

Various Views On The Relationship of Perception to Concept Development

1. The Gestalt Position: One of the solutions to the problem used
by the Gestalt psychologists was to make no qualitative distinction
between perceiving and thinking, The model of perception was applied
to thought processes with little or no adjustment., In Koffka's (1924,
p. 48) view, "The ideational field depends most intimately upon the
sensory, and any means that enable us to become independent of immediate
perception are rooted in perception, and in truth, only lead us from
one perception to another.'" What Koffka seems to say is that the '"means"
which permit the organism to go beyond the stimulus field are nothing
but perceptions. These perceptions are of a higher, more veridical
nature which have resulted from restructuring the stimulus field. How
the field i1s restructured by perceptions themselves is not determined.
Thus, the argument turns about its=lf in a circle without explaining
how concepts are formed or how concepts may be the instruments whereby
an immediate percept is formed. Ancther criticism of the Gestalt
psychologists is their general avoidance of experimental work with
children's cognitive processes (Wohlwill, 1968).

2. Bruner's Position: Unlike the Gestalt school which made Per-
ception equivalent to thinking, Bruner goes to the other extreme. For
Bruner, perception is basically an inferential process in which the
perceiver plays a maximal role in interpreting, categorizing, and
transforming stimulus input. Unlike the Gestalt view of the perceiver
who 1s essentially passive, Bruner's perceiver plays an active role in
processing incoming information., Perception involves an act of cate-
gorization, says Bruner (1957, p. 123), and "the nature of the inference
from cue to ildentity in perception is . . . in no sense different from
other kinds of categorical inferences based on defining attributes."
It seems clear that Bruner defines perception in essentially the same
terms as others have defined conceptualization. For example, Harvey,
Hunt, and Schroder speak of conceptual activity as follows (1961,

p. 1):

We assume that an individual interacts

with his environment by breaking it down

and organizing it into meaningful patterns
congruent with his own needs and psychological
make-up. As a result of this inter-change,
perceptual and behavioral constancies develop
which stem from the individual's standardized,
evaluative predilections toward differentiated
aspects of his external world. We will refer
to such evaluation tendencies as concepts.
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Bruner's model presupposes an adult perceiver whose conceptual categories
have become more or less permanent. According to Wohlwill (1968), it
would be difficult to zpply Bruner's theory to the perceptions of a very
young child who has neither perceptual constancies or stable concepts.

3. Brunswik's Fosition: Brunswik has emphasized the differences
explain one in teims of the other. Perception, according to Brunswik,
is a process by means of which an spproximate, generalized picture of
the stimulus pattern emerges. This 1s contrasted with the more nachine-
like process of reasoning which 1s more focused and precise. He says
(Brunswik, 1956, p. 91), "The entire pattern of the reasoning process
resembles the switching of trains at a multiple junction with each of the
possible courses being well organized and of machine-like precision, yet
ieading to drastically different destinations." Although perceptual
processes are only approximate and global, nevertheless they are an
eflective safeguard against a drastic error of .daptive behavior since
they are closely bound to the objective world. Conceptual processes, on
the other hand, when correctlv used, lead to precise solutions, but other-
wise may lead to counter—productive behavior.

L. Piaget's Position: Piaget believes that developmental stages
exist in the realm of intellectual growth, but not in perceptual develop-
ment (Wohlwill, 1968). He attempts to minimize the interrelatedness of
perception and thinking. According to Piaget, the perception of the
young child i1s "centered" in the sense that its organization is dominated
by field effects. With age, the child's perception is progressively freed
from its domination of field effects and becomes more logical in form.
Like Brunswik, Piaget has noted the probalistic, approximate nature of
perceptual judgments as opposed to the precise and certain results
achieved through conceptual thought (Piaget, 1969).

Piaget considers perception and thinking as following two separate
courses. On the one hand, conceptual gruowth leads to conservation and
operational thinking; on the other, perceptual processes result in the
perceptual constancies. In perception, the child scans the whole stimulus
field for information. The only developmental change is in the extent
and efficiency of this exploration. Piaget considers such a change as
merely quantitative, not qualitative (Piaget, 1969).

We are now in a position to appreciate the
reasons that probably motivated Piaget's
denial of the existence of stages in per-
ception, while affirming it for mental
development. . . He evidently believes
that no meaningful criteria can be found in
the area of guantitative perceptual judg-

stages (Wohlwill, 1968, p. 480).
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5. Wohlwill's Position: Wohlwill (1968} views perception and con-
ceptual thought as two distinct processes which interact with each other,
He states (p. 4B2),

At a certain age level (in middle childhood)
there is clear evidence of a 'perceptual
compromise' showing the mutual interaction,
rather than absolute separation, between per-
ception and thinking.

Further support for Wohlwill's view is found 1in the earlier distinc-—
tion which was made between concrete and abstract concepts. Such differ-
ences between concepts imply differential interaction with perceptual
Judgments. This interdependence between perception and thinking is the
major premise for Wohlwill's conception of intellectual development.

This conception is "built around the person's dependence on various
aspects of information contained in the stimulus field" (p. 483).

The "various aspects of information'" have to do with redundancy of
information, selectivity, and contiguity.

(1) Redundancy: As a child proceeds from perception to conceptual
thought, the amount of redundant information required decreases,

(2) Selectivity: As one proceeds from perception to conceptual “hought,
the amount of irrelevant information that can be tolerated without affect=
ing the response increases.

(3) Contiguity: As one proceeds from perception to conceptual thougit,
the spatial and/or temporal separation of positive and negative instances
can be increased (Wohlwill, 1968).

Let us consider these three dimensions of information processing
in more detail.

(1) The dimension of redundancy: Redundancy may be understood as any
surplus information which aids & person in classifying stimulus patterns.
For example, in a sorting problem which involves the isolation of large,
red marbles from small, green cubes, the dimensions on which these objects
may be classified are size, color, and shape. However, only one attribute,
say color, is actually needed to correctly sort the objects. The young
child typically requires two or more dimensions in order to correctly
categorize. The extra attributes are redundant. A musical example of
redundancy in a problem solving situation occurs when a child identifies
e major scale only which it is ascending, employs a particular rhythm
pattern, and is played on the piano. Of course, for the child, the
attributes of ascending pattern, rhythmic values, and timbre aré not
redundant because all are necessary for correct classification. Only
after he learns that the pattern of pitch relationships determines the
major scale do the other attributes becoms redundant.




A developmental trend in the direction of decreasing reliance on
redundancy can be found in a variety of contexts. The clearest example
of this comes from studies on the identification of geometric or familiar
object stimuli on the basis of partial cues. The younger the child 1is,
the more complete the figure need be; as he grows older, the less complete
the figure need be for the child to identify it. It seems justifiable to
regard such a task as becoming increasingly inferential as the amount of
information which the subject has to '"fill in" increases (Wohlwill, 1968).
Bruner (1957) has postulated that the amount of redundant information
required for a child to accurately identify an object is inversely propor-
tional to the accessibility of that particular conceptual category. In
other words, the more accessible a particular concept is, the less redun-
dant information i1s needed to elicit the concept.

(2) The dimension of selectivity: Perception typically involves reception
of sensory input of various kinds, i.e. color, size, shape; or pitch,
duration, volume, timbre, and so on. At the perceptual level there is
little, if any, organization of this input into relevant and irrelevant
information. On the other hand, conceptual thought clearly involves
selective attention znd abstraction of relevant from irrelevant informa=
tion. Wohlwill (1968, p. u485) remarks that

It is thus noteworthy that one of the major develop-
mental changes that seems to take place in the
development of abstract concepts is precisely the
differentiation of relevant from irrelevant, but
more readily discriminable. attributes. This
development is shown in various studies of concept
formation; it may also lie at the heart of a
problem which Piaget has studied intensively - the
development of conservation-

(3) The dimension of contiguity: It is characteristic of conceptual
processes that they enable the individual to deal with stimulus informa-
tion whose components are widely separated in space or time. This is
particularly significant in music where conceptual groupings inevitably
contain instances which are ceparated in time. On the other hand, per-
ceptual judgment requires that the stimulus objects or events be contigu-
ous to each other in either space or time in order for them to be compared
(Wohlwill, 1968).

Wohlwill has not indicated what internal mechanisms are responsible
for these changes from perception to conceptual behavior. Instead, he
has suggested what kinds of behavioral changes ore might observe in
diagnosing the formation of cognitive structures.

Conceptual Processes and Their Influence on Perception
The other side of the coin is the problem of how concepts may

influence that which is perceived. A number of educators, musicians,
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end psychologists have offered theilr views on this problem- Fhilip Phenix
(1958, p. 305) in his book, Philosophy of Education, declared, "What one
observes with his senses is conditioned by the er e conceptual scheme. . .
Certainly auditory perception is included since Phenix later observes

that a musician hears a piece of music in a more meaningful way than the
untutored because he has a ''scheme of musical concepts which direct him

to listen for certain things which the layman would fail to notice" (p. 305),.
Leonard Meyer (1967, p. 216) has commented: "Any particular reality is

a construct for there can be no perception without conceptualization,

and every conceptualization entails abstraction from the partieulars of

a concrete object." The active role of the subject in organizing and
construeting his inner world is emphasized by Neisser (1967, p. 3) in his
comment that "whatever we know about reality has been mediated, not by
organs of sense but by complex systems which interpret and re-interpret
sensory information.,"

A

If the previous views are true, there 1s an obvious significance in
them for teaching music since they suggest that learning concepts of music
ig the best, and perhaps the only, way of perceiving musical elements,
their relationships, and meaning. Of course, such a conclusion is nocth-
ing new since music educators such as Aronoff (1969), Leonard (1959), and
the MENC Committee on Elemeuatary Education (Gary, 1967) have already
developed programs based on this assumption.

Although the notion that concepts orient and regulate perceptual
processing of sensory inputs is generally accepted, the method by which
this is accomplished is not clearly understood. Such expressions as
hypotheses testing, learning set, expectation, education of attention,
and analysis-by-synthesis indicate the variety of approaches which have
been advarnced to account for the interasction of the individual's con-
ceptual system with his environment. For the most part, the theoretical
approaches mentioned above picture the organism as an "'active" learner.
Thus, Bourne (1966, p. 36) comments on how such theories view the learner:

He is assumed to possess some selectivity. He
operates in important ways on his environment.
First, he may not respond to all available
stimulus features, but rather select and attend
to only certain aspects which, on the basis of

e hypothesis, are considered relevant. Second,
the subject decides upon and executes a response
in conformance with his hypothesis which serves
as a test of its adeqguacy.

1. Bruner's Approach: Bruner, Goodnow, and Austin (1956) reported
a thorough theoretical and empirieal analysis of many aspects of human
conceptual behavior. They desecribe the process of forming and utilizing
concepts as a series of decisions. The subject is presumed to tegin any
problem by deciding on some tentative hypothesis which may attribute
importance (relevance) to one, some, or all of the dimensions which vary
within a stimulus display. For example, a hypothesis may be that all
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large red, squares belong to the positive class. Thereafter, if the
hypothesis on one trial proves correct, subsequent sorting is simply a
matter of applying the rule. If the hypcthesis 1s wrong, the learner
must decide how to change it. Even if the hypothesis has worked on a
given occasion, the subject may decide to reduce or augment its scope,
i.e. dreop or add some attribute. Thus, conceptual .ehavior is looked
upon as a sequential decision-making activity in which each decision
is contingent on an earlier one-

In the experiments by Bruner, st al. subjects followed definite
strategies or plans of attack on conceptual problems. One strategy
which was used frequently was called goanservative focusing. This
strategy is a systematic elimination of each of the possible hypotheses
until the correct one 1s discovered. At each stage of his decision-making,
the subject is left with a hypothesis which represents all that he has
learned about relevant and irrelevant attributes up to that point. In
some rees =2c¢ts, it can be likened to an efficient method of playing the
game Twenty Questions. 8Skilled players will systematically reduce the
number of alternate possibilities to a small number and finally to the
specific instance. BSuch a strategy might be followed almost unconsciously
by & musician in trying to categorize an unfamiliar piece of music. Thus,
he might first try to determine the historical period it belonged to by
considering instrumentation, form, and stylistic characteristics. He may
even go so far as to be able to suggest a composer by using his concepts
of various composer's styles, It is obvious that this strategy is usable
only by subjects with some training and experience with the problem situa-
tion (Bruner, et al., 1956).

Other subjects, particularly the naive and inexperienced ones, did
not follow any particular strategy or used strategies which were less
efficient. These latter strategies Bruner refers to as '"scanning" and
"gambling" (Bruner, et al., 1956, p. 84). The strategy which a person
uses on one occasion may not be used in other situations.

Which strategy is used

depends on a variety of factors determined by

the problem, and conditions under which it is.
solved, and are subject to continual modifica-
tion. Presumably . . . leesrning is an important
factor in strategic behavior (Bourne, 1966, p. 39).

Unfortunately, Bruner does not provide an answer to the question of how
such strategies are learned in the first place.

2. Harlow's Approach: One reasonable lead to answering the above
question comes from the studies ci' learning set formation (Harlow, 1949,
1958). The basic experimental model for learning set theory is the
"oddity" problem. 1In this task a subject is confronted with a set of
three or more stimulus objects, one of which differs in some way from
the rest. Suppose the stimulus array consisted of one square block and



two round ones. The subject wcould be allowed to choose one of the
objects. If he chooses the "correct" one, he is rewarded. If he
chooses i1ncorrectly, all objects are removed and no reward is given.
The problem is then repeated as often as necessary until the subject
manifests a reasonable consistency in his response accuracy.

A new problem is begun scon after the last trial on the first problemn.
In the second problem, the relevant dimension may be size. In this case,
the "odd" object would be a block which is smaller than the others-

Experiments with "oddity" problems have shown that there is s gradual
inerease in the performance acecuracy within any one problem. A more
important outcome iz ithat on each successive problem, the sclution is
arrived at more gquickly. A learning set has been formed in which subjects
learned the oddity prineciple or rula., While stimulus attributes provided
the cue, only knowledge of the rule can produce 100% correct choice on
the first trial of each new problem (Bourne, 1966).

The oddity rule is a simple one, much more simple than Bruner's
hypothesis testing strategies, and yet experiments vith children suggest
that it is not obviocus for tl 2 young or naive child, It must be learned,
and it is used without error only after extensive praetice. The present
research has some relationship to the "oddity" experiments.

3. DNeisser's Approach: Neisser, like the others, thinks of an
active learner who "constructs' the environment in ways which are related
to his conceptual system. He says (1967, p. 10),

The constructive processes are assumed to have

two stages, one of which is fast, erude, holistic,
and parallel, while the second is deliberate,
attentive, detailed, and sequential.

Two points should be made 1n connection with Neisser's approach. First,
his thecry 1s somewhat parallel to computer information processing
systems. Such an approach is quite compatible with Wchlwill's suggestion
that a cyberneiic model of cognitive activity might provide a useful approach
in leading to a better understanding of the relationship between percep-
tion and conceptual behavior. Wohlwill suggested that "the operation of
scanning mechanisms as characteristic of perception, as against digital
mechanisms intervening in reasoning. The process of developmental change
could then be conceptualized in terms of varying forms of interaction
between these two" (Wohlwill, 1968, p. 488). The second point is that
Neisser's two-stage model bears an obvious relationship to the positions
of Brunswik and Pilaget which were earlier described in which perception
is characterized as -holistic and approximate and conceptualization as

The importance of Neisser's theory of '"feature analyzers'" lies in
the emphasis he gives to auditory perception and its implication for
musical perception. With regard to listening he has said (p. 194),
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Listening is a constructive process, . - It

has both a passive and active mode., A pre-
liminary analysis, made by a relatively passive,
preattentive stage provides information which
guides the more active process of synthesis
itself. . . The Listener must have a set of
rules, phonetic, syntactic, or what you will-
It is the employment of these rules that makes
analysis-by-synthesis more powerful than such
methods as correlation or filtering. These
rules are organized as a strategy for selecting
the order in which patterns are synthesized.

Further on he states (p. 194),

One makes a hypothesis about the original
message, applies rules to determine what the
input would be like if the hypothesis were true,
and checks to see whether the input is really
like that.

Neisser's hypotheses, rules, and strategies appear to have much in
common with the viewpoint of Bruner. Unfortunately, Neisser has not
shown interest in the developmental aspects of his theory.

L4, Other approaches: There are other theoretical approsasches which
have been developed to acecount for some aspect of the relationship between
perception and conception. Broadbent (1958) has developed a "filter
theory" to account for a preliminary screening and evaluation of sensory
input. The filter process is under the control of higher cognitive
processes. Kagan and Kogan (1970) have explored the effect of attention
and motivation on perception and conceptual behavior.

The relationship between perception and conceptual behavior is
indeed complex. It may be noted that each of the theoretical approaches
which have been mentioned interpose one or more intervening variables
between what is perceived and what is conceived. Although the precise
mechanisms which mediate between the perceptual and conceptual systems
are not known, the basic tenet that perception underlies conceptual
development and that concepts effect how we perceive is generally
accepted.

III. THE RELATIONSHIP BETWEEN LANGUAGE AND CONCEPTUAL DEVELOPMENT

The interplay of language and human conceptual behavior, though
exceedingly complex, is a fundamental problem; it pervades most, if not
all, of the theory and research of conceptual development (Bourne, 1966).
The study of verbal learning is an expansive enterprise which has occupied
psycholcgists for many years. Often this work has overlapped research
on conceptual behavior. In his book, Language and Thought, John Carroll
(1964, p. vii) writes: )
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I feel certain that the psychology >f language
and thought has important implications for
particular problems in education, and for
everyday life.
Asahell Woodruff (1970, p. 53) has expressed a similar view 1n his com-
ments concerning the problem of the role of language i1in conceptual
behavior. He says:

Educators face the responsibility oi resolving
this problem. Its resolution is of central
importance to the solution of instructional
patterns.

Granted that the problem i1s an important onej; however, 2t is by no means
one which lends itself to easy solution. Flavel (1970, p. l04l) pointed
out that it has long been assumed that lenguage and conceptual development
must interact in some way but that

no one has yet formulated the possible nature of
this interaction in any really clear and precise
way, particularly with respect to putative in-
fluences of language acquisition on conceptual
growth.

Piaget also admits the difficulty of the problem and declares it to be
one of the most controversial issues in psychology. He stated (1970,
p. 92),

Any serious answer to the questior of how linguistic
and logical structures are related must, of course,
be provisional. We cannot obviously solve the problem
here; all we mean to do is to indicate what, from the
structuralist perspective and taking recent develop-
ments in linguistics into account, the state of the
question is.
The controversy involving language and conceptual behavier ean be reduced
to two principle questions: One, to what extent does language determine

the nature of the concepts we have; and, two, what is the acceptable and
appropriate way of measuring conceptual behavior?

Different Views on the Effect of Language on the Development of Concepts

In considering the relation of language to conceptual thought,
B, L. Whorf has developed a hypothesis, known as the Whorfian hypothesis
or linguistic-relativity hypothesis, which affirms that language determines
the mode of thinking. In Whorf's words (1956, p. 212 ff):

We cut nature up, organize it into concepts,
and ascribe significance as we do, largely
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because we are parties to an agreement to organize

it in this way - an agreement that holds through

our speech community and is codified in the patterns

of our language. The agreement is, of course, an
implied and unstated one, but its terms are absolutely
obligatory; we cannot talk at all except by subseribing
to the organization and classification of data which
the agreement decrees.

Bruner, although not in full accord with Whorf's hypothesis, suggests
that language learning is one of the tools of cognitive advancement;
however, Piaget and some of his major collaborators suggest that language
develops as a result of the advancement of cognitive structures (CRM,
1971). For example, Furth (1966) strongly suggested that the acquisition
of a linguistic system cannot be a necessary condition for the growth of
human thinking, at least up to the level of concrete operstions. This
poirt is reinforced by Piaget (1970, p. 94):

Even sensori-motor intelligence already inveolves

certain definite structures which de’ ive from the
activity of coordination and are prior to rather

than derivative of language.-

Both of the above views have specified that below a certain age, intei-
lectual structures develop independently of language; however, after the
stage of concrete operations 1s reached (about seven years of age),
Piaget recognizes the effect of speech in facilitating or partially
structuring further conceptual development.

Woodruff apparently considers language to have little, if any effect
on the development of concepts. He says (1970, p. 8),

In spite of the nolsy and pervasive function of
speech, the primary process of storing and using
experiential memories is basically a non-=verbal
one. This statement will provoke ohjections from
many people, chiefly those who believe concepts as
essentially verbal in nature.

Elsewhere (1966, p. 220) he explains that

Concepts are acquired only through the basic senses,
when they are in direct contact with real things.
Language is not a means for getting such knowledge,
and verbal activity is not eguivalent to basic
sensory learning. Language is a means for referring
to our conceptis, and we can use it to assist our-
selves in getting our concepts organized and clarified
after the senses have supplied us with our basic
cognitive data,.
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For Woodruff the place of language 1s =adjunctive to concentual behavior,
not central.

A good portion of the controversy concerning the effects of language
on the development of concepts stems from the failure to specify (1) which
kind of concepts are or are not facilitated by verbalization and (2) which
age level is being considered. If the development of primary concepts at
the primary level is being considered, few would argue in defense of verbal
learning; however, at a later stage, where basic concepts have been
acquired, verbalization may be necessary for the development of more
abstract concepts. Such a two-stage development 1s considered by David
Ausubel (1965, p. 96 ff):

Children (below the age of twelve) are ¢losely
restricted to basic empirical data in the kinds

of logical operations they can relate to cognitive
structure. Thus, in performing "class 1nclusive
and relational operations,'" they generally require
dirsct experience with the actual diverse instances
underlying a concept or generalization as well as
proximate, non-verbal contact with the objects or
situations involved. During the elementary years
directly presented and verbal materials are too
distantly removed from empirical experience to be
relatable to cognitive structure.

Beginning in the junior high school period, however,
and becoming increasingly true thereafter, prior
empirical and non-verbal experience is no longer
essential before concepts and generalizations become
potentially meaningful. It is true, of course, that
the pupil's established verbal conceprts must have
been preceded sometime in the past by direct, non-
verbal experience with the data from which they were
abstracted; Lut once these concepls are sufficiently
well consolidated . . . new learning material is
logically relatable to cognitive structure without

data. The concepts and generalizations of the adolescent,
therefore, tend more to be second-order constructs

derived from relationships between previously established
verbal abstractions already one step removed from the

data itself,

Carroll (196L4) has further delineated concept development as consisting
of three stages. The first stage is concept formation. Carroll believes
that the first kind of concepts formed are of the primitive type and
specific to tangible objects in the child's envircnment such as the

family dog. The development of these primitive concepts can be accounted
for, in Carroll's opinion, in terms of S-R theory. Obviously, the concept
at this stage is non-verbal and highly individualized. Even so, evidence
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for the existence of the concept is gained by the child's similar response
to the dog even though the animal appears in a variety of situations.

The second stage of development is associating a label or word with
the object. Here, it is first necessary to consider the word as =
physiesl entity apart from its meaning. That is, the word has certain
phonetic qualities which characterize 1t without considering its mesaning.
These characteristics of the sound of the word must be learned in a variety
of contexts. The child must learn that the word "dog,'" as spoken by
different people with different iInflections and the like, is the same
word each time in spite of the auditery varistion.

The third phase is learning the public meaning of the word. After
the name (as a sound) becomes associated with the concept "dog," there is
an interaction between the publie, denctative, meaning of the word and
the privately-held concept. Through an lnteraction which takes place by
means of social reinforcement, the ch:ld's concept of dog gradually comes
to have the approximate meaning of the conventicnal definition of the
word (Carroll, 196L).

Several points should be added tc tne previous catliline. First, the
conecept is most likely to have an affective component as well. This
affective component is not changed iate: when the concept becomes attacned
to the word but becomes the connotative aspect of the word's meaning.

not identical. Piaget (1970) insists that the concept's relation to the
experiences from which it originated is always closer to these experiences
than to the public definition of the word. Thirdly, the concept being
learned in the above outline was considered to be of a primitive type;
more abstract concepts do not necessarily reguire the direct, non-verbal
experience.

Various Views on Verbal Capacity as a Measure of Concept Attainment

The question at the beginning of this chapter was '"What is a concept?".
The answer given at the time was basically in terms of non-verbal behavior.
Now, it seems appropriate, to mention that this answer would not be
acceptable to a number of researchers. Carroll has cautioned against
interpreting experimental results: without first understanding the experi-
menter's definition of conceptual behavior (1964, p. 82):

You must be careful to note what definition of ‘
concept learning is being used in a given instance.
One definjtion hag the virtue of complete objec-
tivity;.according to it, a person has learned a '
concept when he can with a high degree of relia-
bility discriminate between instances and non-
instances. This definition is usually satisfactory,
but many individuals who know a concept by this
definition are not able to formulate the concept
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verbally or to communicete it to others. 1In
fact, several experiments have shown that it
is possible to learn a concept without being
aware of the basis for it. . . Because such
"unconscious" concept formation is possible,
in some contexts, it is useful to define con=-
cept learning in terms of the ability to rec=
ognize instances and the ability to formulate
descriptiors, or to construet instances of the
concept -

The views of Bloomtield, E. B. Hunt, and Archer may be characterized
as emphasizing verbal behavior as a primary measure of conceptusl learn=
ing. Perheps the most extreme position is that of Bloomfield who insists
that the idea of concepts is completely reducible to that of = word's
signification. In fact, Bloomfield (Piaget, 1970) believes that there
are no concepts, that what is mistakenly called a concept is simply the
signification cf the word. In the same way, E. B, Hunt (1962) holds that
conceptual behavior should be defined in terms of the learner's ability
to use labels or words properly. Moreover, he would require the learner
te state a rule or principle which was used in the solution teo the problem.
Conversely, & learner who was unable to Justify his classificatory behavior
verbally does not have e true concept accord ng to Hunt. Archer (1964,
p. 238) has placed verbal capacity at the heart of conceptual behavior.
For him, concepts "are meaningful words which label classes of otherwise
disgimilar stimuli." He goes on to point out that a shortcoming in the
ability *to use words is the single most lmportant factor in the slow
scguisition of concepts by preverbal human subjlects and lower organisms.
Bourne (1966) notes that researchers who emphasize the verbal response
aspect of conceptual behavior are not really-dealing with the gquestion
of how concepts are formed but, rather, with the guestion of how they
are utilized.

For the developmental psychologist the more interesting and challenging
problem is how concepts are formed in the first place. This usuaily means
accepting the notion that concepts have a preverbal stage of development.

As & conseguence, non-verbal methods of studying conceptual behavior have
been used to diagnose conceptual development. A strong advocaete of non=-
verbal methods is Braine who has been critical of Pilaget's clinical method
for its heavy reliarnce on the verbal report of the child. He observes in
reference to Plaget's theory (Braine, 1968, p. 172):

No theory which postulates levels of conceptual
development can be regarded as definlitely established
when the  supporting date are obtained through extensive
verbal communicatlion with tl.e subject.
The controversy between Braine and Plaget centers on the kind of response
which is.an acceptable demonstration of conceptual behavior. Using non-

verbal measures, both Braine and Bruner have discovered children a~~= able
te show conservation at the age of four or five years rather than uat ages
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Be this as 1t may, Sigel piints 2uT “hat usin 1l criteria to
dirgnose conceptual development 1s somswhat rizky since the chiid may
have difficulty in finding the right words which explain his thinking.
Furthermore, the investigator's dﬁﬂiélﬁﬂ o accept a vzrbal ansver as
correct or not assumes that a fairly zharp line differentiates one verbal
report from another. This is :umet:mts dxrficuit 2 do and the decision
by the experimester can be sometimes arv.irzry (Sigel, 1968,

"“4

Piaget himselr seems to be open-minded as to the use cof non-verbal
methods for assessing conceptual growih. In his gpretace t2 the book by
Laurendeau and Pinard (1962), Piaget states:

Verbal thinking sesms to m real
thinking, which, even though verbalized, rema!ns
until about eleven or twe.ve years - age centered
upon action (p. Xil). . . veroa. nking, there=
fore, no longer secems sufficient far the investiga-

tion of the child's think: le=s & series
=f instruetive ilnd: \dt~éﬂ$, which must, however,
be related to othe: fiundiangs derived from opera-
tional tests proper, (p- XIII):

Mcre recently Piaget has advccated technigues such as those of Braine as
nseful i
first, he refers to as Braine's method of transiosrmaticnal analysisj; the

n diagnosing ?DﬂCcEtual status. Hs sugg sts two technigues: the

£
e

Seccnd, as an operational analysis of lILuhelder, Sinclair, and Bovet.
These two methods according to Piaget (1970, p. 9u),

T =T s T -2 S - o lgtion bet er, avoab P
CldulS U LU allaliydc the CZogr iation oe €8nL synvacill
and operaticnal structures, at least at a partlcular

point; we are even in a position to guess just where
there is interaction between the two and which of the
linguistic or loglical strustures are prior, which are
posterior, in the process of construction.

The widespread use of the atove methods is a matter for further research.
"I+ will take considerable investigative ingenuity and talent if we
expect to make signiricant progress in the near future" (Flavell, 1970,
B- 104kL).

In conclusion, one must agree with Phenix who says that a degree of
modesty is in order in making Qlalm% for language, for language can be
confining as well as liberating. '"Powerful as words are, they need to be
supplemented by other symb lic forms as music, the dance, painting,
sculpture, and religious ritual" (Phenix, 1958, p. 413 f£f)
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furmther work on that quense, hot 24 *he Twentieth
task of ; achieving the aorlterlon, he was
excused reach the crxliterlsan was reudrded,
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Ar simply tre toizl pumber of
fespaisﬁg & u,;ld made or a sequence, Both soores were néeded
ts guage roeptual behavior more accurately. ililustrate t
+hat +the foellowing two sets of

A +0+0+  O0+0+D  +0+D0+ O+0F0D

S5vbdet B O+000 0 +00+0 GO+ wrett
Both subiact A and B had m hosmeven,
Subjest A did not reach s v =ion, whereas
Subject B, after an wunccertain shari, appears to have discovered the
soluticn to the problem asz Indicated by the consistency score,

. v sometimes arise f“
instrument or the testing environment., Faulty des
instument would be evident I1f the correct answers were déﬁermina
able on the basis of some extrinsic aspeut of the problem rathex
than intrinsi: features of the melodic patterns, For example a
child would be able to corsectly :eﬁpend if the negative instances
of the concept appeared in the same position In successive tasks,
as 1=PPPN, 2-PPPN, 3=-PPPN, simply on the basis of the order., To
disallow such a probability, the negative Instance was randomly
assigned to one of the four order positions, l.e., first, second,
third, fourth,

Although some other sorting tasks have used three instances
(Carlsen, 1969), the tasks of the Long form were crganized as a
set of four instances because there was more flexibility in
locating the negative exemplar with four instances. Of course,
even more instances would mean greater flexwibility but anothex
problem would develop. Since auditory pattg*“s must be presented
successively rather than simultaneously, as is sometimes true in
visual soxrting tasks, any increase beyond four instances would
have added an undue strain on the memory, Since these tasks werxre
not concerned with the effect of memory con conceptual behaviox,
four instances were considered appropriate to the purposes of the
study (Guilford, 19663 Bourne, 1966),
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Tempo in the above task was des’gratsl a: uhe
fea~ure because it best fits the rules of the game,
volume was an irrelevant feature, Since the rules wers
three pat%é:ns which afe the same in scms way and ons
which s different, instances one, two, A e gyt
grouped togethex 51 ze they all had the szame tempo whereas The
third instance had a faster tempo, To snlve thls pio
had to use the concept "faster" in crder to exslude the negat
instance, 1In this task the variation in voalume across all four
instances would not allow volume to serve as +he basis frx
classifica*ion since the volume level did not remain constant Ffor
three of the four instances as did tempo,

Summarizing, the three principles which Inflvenced the
design of the Lang form tasks were (1) demcnstratlon of consis-
tency, (2) zontrol ol extraneous variables whizh might produc
non-~conceptual correct responses, and (3) Inclesion ¢i both relew
vant and Irrelevant features,

Technology In wolved ;n Presenting the Tasks

Previous experience with similar conceptual tasks which had
been presented on the Bell and Howell Language Master led to the
assumption that this device might be appropriate for this study
also, The Language Master is a type of tape recorderxdplayer which
uses short stxips of recording tape affixed to 3 x 7 inch cards,
The advantages of the Language Master for this study were (1) sim-
plicity of operation; (2) a melodic pattern could be recorded on a

Ve M2
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his 2 sound whicn had been
organ, beils, umpet, From the Mong 5 cwonl

was transmiftted directly Into an Ampex fTape re.oonder, MDdcl Sﬁu,

from which a master tape was made., Duplicate tape: were then made
The Sony cassette tape duplisator ar the Uriversity of Nebraska
Audio lLab, Cassetie tape recorders were used at each 5’HQOL *ﬁ

k o each ahild, The casselle *
the melodlic pavierns and ihe

Urnfortonately, this syvstem lacked the
advantages of the Language Masiter. To regsa
tandem arrangement was used in whizh blarnk
the Language Master synchronocusly with the pa;;
plaved on the asctie tape, The result was s ]
vertrnilogulam whinh combined the aduvaniages of
Larguage Master,

[

Selection of the Concepts to be :udﬁed As has been mea%icnedg
the tasks were designed to measure The a -
concepts of lcuder, faster, higher, and : Of course,
concepls= are componsnts of volume, tempo, P 1, and durartion, iy
were thess concepts selected rathexr than others? These concepts
were selected because they were believed 4o bhe the “4ype most approe-
priate for the age group being studied, Flaveil (1970) has shown
that concepts may be Q1a5514¢ed accoxding to various types. The
stant: imnt is the primitive concept, Such a conocept involves
nlv cne relevant feature (Bourze§ 1966), A sirgle zolor, such as
vellow, may elicit the PflmFQEV% concept of yellow., In like manner,
the timbre of a drum or bell is such as to produce a primitive cone
cept, Other primitive concepts are the music concepts of loudex,

faster, h¢ghe“, and shorter, Of course, these corcepts all have

-l
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reciprocals, viz., softer, slower, lower, and longer., Primitive
concepts arise from stimulus features that are so elemental that
they are merely pointed to or affirmed as being present in the
stimulus displays, Even though children use concepts which are more
éamp lex than these primitive ones, it seemed that study of primi-
tive concepts was a suitable point of departure (Pfledever, 10673
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Andrews, 1968), Ancother ad.antage of

concepts was Ll they were Intlimataly
elemernts aof mu (Gazy, 1967),
Tox s
slve, terparn
latioﬂ tive C
able n aibels
changes grees with

milliseconds,

The third reascn for studyling these concepts was that they
appareztly bear somez wrelationship to each otherx, Sievens (1938)
has shown that perception of pitch varies in relation “o both the
frequency and the volume of sound. The possibility of an inter

action between pitch concepts and velume concepts was implied by
Andrews (1968), Similarly, duration and zempo bear an cbvious
relation tc each other in that they both ave +ﬁmpﬂ“51 gualiities
2oy, T‘? ﬂs*cmﬂpm§uu Df uhé concapts of faster,

. . K R

f the Melodic Patterns A seqience used
ieiod’es, one for eac: tacgk, TIhese melodic
: asmitlaxs méiiﬂies

The melodic patterns possessed these chaxa.
The patterns were melodic, They weze
heard as a tune;, as a whole musical urit, and as
than as isolated, random tcnes, Inasmuch as the
were short; they could be better classified as a e or a pate
Tern rather than as a complete phrase, The <term "pattern" was
deemed appropriate because it suggested an integral relationship
between the pitches or a Gestalt. ‘

Patterns were tonal., A tonal center was either present
or implied. Patterns varied in key, mode, and use of accidentals,

Pattexns were within the accepted singing range of the
children being studied (Nye and Nye, 1970)., The range was
between middle C and its octave, Six of the patterns added a

-d to the range,

The length of the patterns was relatively short. Pate-
terns contained four to five beats and lasted a tatal of three to
four seconds., Within each pattern tones of varying length were
used, the most common being the quarter and eighth note values,
On occasion dotted quarters and eighths were included. Both
duple and triple meters were present in the patterns,

. |
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Vagiations 7 he Patterns The patterns were varied within

ot

a task by the changing of the whole pattern rather than a portion
of the pattern., Patterns were not deformed by changing one ox

+wo ton-s but were changed as a unit., For example, a pattern may
have becn repeated four times, three times It was in the key of

D, the fourth time it was in the key of F. This procedure dif=-
fered from that used by other researchers (Pflederer, 1964) who
varied only certain tones of the melody. This procedure was not
followed because it involved the problem of finding an acceptable
point in the melody at which to make a change. Whether a deforma-
tion occurs at tThe beginning, middle, or end of a melody may be a
significant element in conceptual pexformance (Farnsworth, 1969),
In this study, whenever a feature was changed, the change affected
the whole melody,

This holistic variation technigque was readily applied to such
features as volume and tempo. With pitch the pattern was varied
by transposing upward a given interval., In the case of duration,
the problem was *o not confound tempo changes with duratioral
changes, I1f all tones of a pattern were made proportionately
shorter, the effect would be that the melody would seem to be at
a faster tempo as well, If only one tone were shortened, the
problem of choosing the best location for a change arises again.
The solution was to shorten each tone, but not to change tempo.
This resulted in a staccato sound. In other words, the durational
variation of a pattern consisted of a variation between legato and
staccato. The precise values of the tones in terms of duration
will be indicated later,

The Values of the Relevant and Irrelevant Features

A major problem in developing the instrument was determining
the val e of the change of relevant and irrelevant feati.ce., The
problem is inherent in the definition of a concept, Tk foade
tion used in this study was '"a concept is an intermal st. i e
whose existence is inferred whenever two or more discriminable
objects or events have been grouped together and set apart from
other objectis or events on the basis of some common feature”
(Bourne, 1966, pe 1l)s The difficulty here is with the word
v"discriminablie," For objects or, as in this experiment, patterns
to be disting.ishable from each otaer, how large a difference
must there be Letween the features? The problem of discrimination
is dllustrated in Figure 4,
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Fige do Sets of = ri2ngles illvstrating
varying degrees of discriminability

able?

'3

In which set of triangles are the shapes more disarimi

j‘f,/l /' — '\\“ ]

S5et B Set C

Obviously, set C contains triaﬁgleg which can be more zeadil
discriminated than those in set A, But, what about the tria ngles
in Set BR? TIs the differen:e bﬁ‘w?éﬁ them sufficiently discon

able? To state fhe question in terms of an aud;imry problem lf
three melodic patterns are presented at a given decibel léVélr by
how many decibels should the fourth patiern be changed? A scale
of values was needed for each feature which would indicate the
acceptable range of discriminability before the tasks could be
produced, The scale should be precise enough to indicate the
lower level as well as the upper level of the acceptable range.

The problem of discriminability is neot marely a practical
Problem related to the production of ;haﬁges in the features of
the tasks, It 1s an important theoretical issue since conceptual
sorting behavior is cexrtainly affected by the discriminable dif-
ferences in the stimulus display (Flavell, 1970), Very small
differences might not be detected and performance would be poor;
however, a very large difference between two features may not
require much in the way of conceptual thought. If a sorting
problem consisted of grouping three peas and isolating a water-
melon, one could justifiably gquestion the reasonableness of such
a gross difference to demonstrate abstract thinking,

The method used in developing a scale of discriminable
values was to arrive at a subjective scale through estimates of
changes as described by Stevens (1938), Four auditory d;scv;mﬁm
nation measures were produced and administered to groups of
children beiween the ages of six and ten years of age, The
children were asked to offer estimates of difference in volume,
tempo, pitch; and duration, A detailed description of the pro-
cedure used to assess the discriminability of volume changes
follows.

Children were instructed that they would hear a short melody
which would be repeated after a pause When the melody was
repeated, it would be either exactly the same or increased in
volume, If a child did not hear any change, he was to make a
zero on his paper;, if there was an increase in volume, he should
write 1, 2, or 3 depending on how large he estimated the change
to be., He was to use 1 if he thought the change was small, 2 for
a medium change, and 3 for a large change, The children were then
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After these examples had been played and discussed, the childr
listened to 20 pairs of melodizc patterns,

given sxamples of =he wrange oI change which was vsed in the test,
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Fig, 6. 1Ihe % of children who oifered differing estimates
of a change in volume of 2 decibels

50 48,5

% of Children
[iN]

i
':._J!



O

ERIC

Aruitoxt provided by Eic:

waf] D

The graphs s.ow that a majorlh, o0 28 SELL AL thelir
estimates of zersn and 2 db, changes, AT aspest of tre ra2sulls
which was that almost nalf {48,5%) cr the children in
Fig. 6 was o charge when, 10 fast, “nere had Leen

a 2 db hange, This is +o be compared wit! *he 48,9% in the
upper h whe estimated that a small change had oncured when
there was none., Averaging the perceniages of the first two columns
of both graphs, we find that 78,1% agreed that the patterns were
elither unchanged or enly slightly <! It seemed cleaxr that a

2 db, che ge was Znsufficlent o serve as a cae L identifying the

relevant ieatiure,

The results foar Tanges beitween patiterns of 4 and 6 dbe axe
shown in Flgures 7 anu 8,
Fig. 7. ¢ ghildrer who sffered

cf 4 dexilbels,
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In the case of tempo, each patter.:. was first played for the
children at 80 MM and repeated either without change or by increas-
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. Figures 9 to 12

ing the tempo by 6, 12, or 18 metrorome units
T3 Ln tempo,

show how children estimated varlous incremen

Fige 1l1. The % cf children who offered differing estimates
of the change between 30 and 92 MM
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Fige. 12, The % of children who offered differing estimates
cf the change between 80 and 98 MM
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Estimate of Difference

The. data indicated that the changes in tempo were not
readily detected, One notes that in no case was a tempo change,
even as many as 18MM units, estimated to be "large'" by more
than 10% of the subjects, This is in sharp contrast to the test
of volume discrimination where a 6 db,., change was regarded as
""large!" by 80,6%. The evidence suggested that the increments in
tempo were not large enough tc be used, particularly as cues for
the relevant feature., For this reason a second test of tempo
discrimination was devised which had 15 paired melodic patterns.
Seven pairs were changed by 28MM units and eight were unchanged,
Children were asked merely to indicate whether they heard a
change in tempc or not, Before the test, examples were played
and discuss.d. The basic finding of this test was that 87,5% of
the sample agreed on those melodies which were changed,
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Using the data from both tempo tests, the size of tempo
increments was set at 28MM units whenever tempo was a relevant
feature and 8MM units when it was irrelevent. Two sample tasks
are shown in Figures 132 and 14 in which tempo and volume are the
In the first task volume is relevant and tempo is

variables.
The values of the increments are shown at the right

irrelevant,
of each pattern.

Fig. 13. Volume and tempo changes in sample task

Relevant Irrelevant
Feature Feature
Volume Tempo

1 Base level db 84MM

2 Base level db 92ZMM

3 + 6 db 100MM

4 Base level db 108MM

In the second task, tempo is the relevant feature and volume is

irrelevant,

Fig., 14. Tempo and volume changes in sample task

Relevant Irrelevant
Feature Featurc
Tempo Volume
N ,f‘\‘,g.
1 —Z 84MM Rase level du
. A
2 7 ;L",LLL;*ff 112MM + 2 db from base
By _ 3
3 84MM + 4 db from base
4 84MM + 6 db from base

Similar tests of pitch and duration discrimination were
developed. 1In the case of pi+ch twenty paired patterns were used
in which the second pattern was either unchanged, o1 raised by

one, two, or three semi-tones. The findings are shown in Table 2.

O
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TAB! 12

PERCENTAGE OF CIILI DREN WHO (FFERED
SIZE OF A PLTCH CHANGE WHEN THERE WAS NO CHANGE,
TWO SEMI-TONES CHANGE,

DiFEt

AND THREE

CRING

ESTUMATES OF TiHIE
ONE SEMI--TONE

~TONES CHANGI

SEMI

O

BETWEEN THE TWE PATTEERNS
Subje - tive Estimaies of the Am TE hEnga
N axrge
Change  hange

Niwre 53,6 25,8 154 7 ES
Ore o T
Semi- 36,6 Bl 21.6 i3
Tonc
Two
Semi~ 22,5 36,9 34,0 16,73

HUsE 18,1 2.6 L5 DD
Tirres o o

that few children heard any oi the changes as
the last row indicates that 31_92% heard a
but offercd differing estimates of the
the case of fTempo, the pit.h changes
enough to be acceptable as cues jor
Ancther eitoan discerin

children had to merels

data show
however,
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change, As in
did not appeaxr fto be large
Levant sariable; there: f’@rr‘@5
Lest was admLU stered In which the

The
being large;

change of
size of the

WAt oy

the rre
deter-

mine whether a change cociured or not. I this test the wance
of items was Jfrow no change Lhrough one, fwo, three, four and
rive semi-tones, or from a unison to s p&rfeut foarth, The
findings «f ‘this test are shown in Table 3., The high percentage

1=

mixry e

of children who recognized changes of twe
worthy of note, Changes of more than Two
nized by fewer children but the gereral level
remained high,

semi-~toneas Oor
sgemi~tones
ol I

ircremeant between the
ance was set at three

On the basis of these resultis,
prsitive instances and the negative
semi~tones. Where pitch was an erelevaac variable, each
instance UaTlLd by one semi-tone trom the other, In othear words
the melodic pattern was transposed up a ninor third when it was

the relevant feature, and up a mincz second whern it v s irvele-—
wvant,
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TABLE 3

PERCENTAGE OF CHILDREN WHO IDENTIFIED CHANGES OF VARTIQUS SIZGS

Amount of Change ""No Change" "Cliange™
None 86.5 13,5
1 Semi-=tone 32,5 675
2 Semi-tones 10.0 90,0
3 Semi-tones 25,0 75.0
4 Semi-tones 12,5 87.7
5 Semi-tones 20,0 80.0

The quantitative description of the duration of a tonc was a
greater problem than in the case of the other elements, Ordinary
notational values such as J§ were found to be too imprecise to
be objectively measured., The method used to produce tones of vary-
ing length was to use the Moog synthesizer envelope, The envelope
controls the beginning, middle, and end of a tone, The concern
here was with the end or decay of a tone. By depressing a key and
raleasing it one could control the amount of decay electronically.
If the keyboard touch was held constant, then variation from legato
to staccato could be produced simply by regulating the decay of the
tone by means of the Moog. Although the duration of the touch
could not be quantitatively determined, ihe decay was, Every
effort was made to keep the touch constant foi all patterns and
vary the decay only. The durational values of the decay were
« 200 second,; .150 second, .100 second, and .075 secand,

Using the durational values of the decay portion of the tone
only, tasks were constructed in which the duration of the decay
varied between the positive and negative instances from .200 to
075 second, When duration was irrelevant +he decay portion of
the tone was .200, .150, ,100, and ,075 second across all four
instances, oo

Relationships Among Test Sequences

All tasks within the same test had the same relevant and
irrelevant variables. For example, all the tasks in the first
test had volume as a relevant variable and tempo as an irrelevant
variable., Various combinations of the features resulted in eight

ERIC
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Every school ha] : area whinh was quietl 20
tmmune o dis y T as to be’?—. at U-:;.- s o oa ohidla
with adequate Jigbring, ventolstio and The whildro

were free to move from thely classrooms tq uhg Aol hack withe

out adult supervision,

Refore working on the tasks, a child was acqgusinted with the
sound system, purposes of the "listening gawmes." and the Y"rules ol
Lhif games," The orientation session usually irnvolved two Lo zeven
tdren to allay anxiety because ol the Tamidizsxr siiuation and

to economize on time. Sortinag of visval materisls such as

rs anrd %h;:.pes preceeded sorting of auditory malerials
Lory sorting be =
US ways. Names were spouken in 5QL3 ol four with
louder, faster, higher, or shorter, ollowing the
was a task similar to the tasks in tme sequarnceas, ) jents
meeting concluded with the experiwenter asking the kil i i1 bhe
understood how te¢ play the game and jif he would like to play more
listening games, All children responded positively.

an with the ohild? name boing

Iinterview Procedure., General instructions in the orientation

session were alwayvs the same; hﬁWé“é? in the irdividual dnteriyiiew
the instructions varied depending an LhL experimental group the
child was a member of. Research assistant d =z set ol
detailed interview guidelines so as to operate uniformly. Constant
checks were made to keep interview procedures asz unvarying as pos-—
siblea

iUlsing a cassette, the experimenter played caul. Lssk once for
a child stopping orly long enough between tasks to allow the child
respond and - zoecord the responsc. When a : ST
rcutive correct responses, he was excused frum
that session Children who failed to reach the :
encouraged to keep trying until all 20 tasks had been heavds L1 a
:hild became frustirated, anxious, or stubborn, v was allowed tu
stop at a suitable point in the sequence.

A data gathering fo.n was produced for purposes of rezovding
the observations and the responses of the subject, Data sheets
were color coded as a visual referent tn the experimenta! group to
which the child belonged, For example, pink data sheets were uszed
tor the mode 4 (motor response) group, In addition to recording
the responses, the experimenter reparied which of the four instances
had been selected, verbal and motor responses (if necessary), and
any other observations of the child's behavicr which might have
influenced his performance, e,dg., illness, fatigue, anxiscty, etace
The es:c=2ntial ¢-ta was later transrferred to 1BM computer cards,

Feedback. Experinenters answered atfimatively wheo a child
so received

correctly iddentified the negatfive =tance, The child al

RIC



E

O

Y eed

weoun Ui N eIl LW
return Lo a4 prize, Children
Lraprer 8 hL— [SRA Whes oo child I K0 B
a1t Lnshtantce as ‘&iwfiew ent," he was 1..1d TNes, tm;1 1oy o abovher game,,"
Experimerters were warned to avoid BOY QUsBUre, Laric ' i
ol verbal comment whillh mialbii diore s i
child!s performance,

l,.',’lLi'_’a woeld
b nerd
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purposes ol conducting the intervicws.
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TLANBNL S Were
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ol the sound

Ltrector belove research began, The
women with teaching experience in the
assistants were trained by the dizeci.
system, administraticn of the tasks, a
stalffl was expected to maintain a aood 1elst:

room teacher and otihers in the schools where 1hey woi ked, Through
ontact with The research assistants, 1he dirvector was able
L

ve deedback concerning the research Froaore=+ and special
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[1e DEVELOPMENT CF THE SHORT FORM OF THE INSTR!IMENT

Origirally the Long form was plamred o bLe veed wily 240
ialdien beoween four and six yedars ol age, shaortly after the
interviews began, ii became apparent that the Lask. wo 1d be t
difir uls for folr year olds, Faced with thess problems, a
decisZon was made %o (1) limit the Long form Lo ) :hildren in
the five, six, and szeven yeaz Ta ge, (2) de“f'ﬂp a shorter form
of the inst the Shaort form with a new sample
oL 260 five, R N ST

seVver v (AL

In the administration of the L.ong faorm

tants reported ithat some children scemed mo 2epilng
all four instances in mind long enocugh to tive

instance, The difficulty was espesxally en voungest
whildren in the study, That memory is a factes in conceptual

' .havior had been shown by other studie: (Buwrne, 19606). Conse-
quently, a new form wag developed whish »eds 1 the numbex of
instances in each task %o two, rather rhan four, OF Gonrse, one
instance was positive, the other Fles QR mivTe:

In a two=choice task where sne instanne wae Mpd "and the
other "'wrong,' the sarting problem was rade ﬂﬂnsid:rably =2asier.,
ln fact, it might appear that the 1ask was simply a matter of
guessing wiat the experimenter had in mind., On the other hand,
it a ﬂhii» was able to identify the correct iastance over a series
vl tasks, he must have discovered a rule which helped him achieve
such consistency. Bruner (1956) designed a conceptual task in
which subjecis "guessed'" “he corraest dnsuance Prom a display of
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cards, In Bruner's study subjests were found to uze information
from each choice as a clue for the following =zhoice., The task
sequences of the Short form also required that zubjects use infor-
mation from previous choices in order to achieve accurate choices
with consistency. When a certain level of consistency was reached,
1t seemed proper to infer that the child was classifying the pat-
terns on the basis of a conceptual rule,

Administration of the Short Form. The procedure used in
administering the Short form began with a brief training session
in which the rule for solving the task was exemplified, First, the
experimenter showed the child two pencils, one red and the other
blue, He then asked the child to guess which pencil he (the
experimenter) liked best, The red choice was positively rein-
forced. If a child guessed wrong, he was asked to try again,
This procedure was repeated with red and white chips, red and
black books, etc, When a child was able to pick the correct color
consistently, the experimenter asked the child how he knew which
object to select, 1If the child answered correctly, the same pro-
cedure would be followed with gecmetric shapes., Lastly, the
experimenter played a pair of melodiz patterns. The patterns dif-
fered from each other in one feature such as volume, The experi-
menter told the child which pattern he liked best., In the case of
volume, the correct choice was the louder of the two., The patterns
were repeated and the child was asked to indicate which of the two
the experimenter liked best, This procedure was repeated until the
child responded correctly on three successive trials. At this
point the child was told that he was going to listen to some other
melodies and that he was to guess which of two melodies the experi-
menter liked best., The auditory portion of the orientation was
used each time the child began a differert test; however, the rele-
vant feature was changed,

An important difference in the administration of the Short
form was that subjects performed on all 20 tasks of each test,
There were only four tests with each one embodying a concept of
louder, faster, higher, or shorter., The same melodic patterns were
used in the Short form as in the Long form.

Another important difference in the design of the Short form
was that the irrelevant feature was severely limited in competing
with the relevant feature because there were only two instances,
The function of the irrelevant feature was considered to be too
inconsequential to require the development of sequences which uti-
lized all the possible combinations of relevant and irrelevant
features, Following is a list of the sequences which shows the
relevant and irrelevant features,

Short Form Test Sequences

Relevant Feature Irrelevant Feature
Volume Tempo

Tempo Duration

Pitch Durat.con

Duration Tempo

S
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Summary., The Short form consisted of four tests which
required the subjects to utilize concepts of louder, faster,
higher, and shoxrter, Each test had 20 related tasks exemplifying
a single concept., The task was a two-choice problem in which the
subject was to identify the correct pattern on the basis of a
feature which had changed. The feature appeared in either the
first or second instances The order of correct choices was irregu~
lar so that no pattern emerged. Subjects who demonstrated consis-—
tent accuracy in their choices were assumed to have used a con-—
ceptual rule such as '"the louder one,"

III. THE SAMPLE

Characteristics of the Population

The two forms of the instrument were administered to a sample
of kindergarten, first, and second grade children from the Lincoln,
Seward, and Centennial school districts. In addition to public
schools from these districts, St, John, Calvary, and Redeemer
Lutheran schools and the University of Nebraska Nursery school took
part in the study,

These schools were lccated in eastern Nebraska communities
whose population for this state may be described as large (Lincoln),
medium (Seward), and small (Waco, Beaver Crossing, Goehner, Staple=-
hurst). The schools in the study were chosen because of their
accessibility and they were believed representative of a broad
socio=economic=cultural spectrum, At one end of the spectrum was
Pyrtle elementary school (Lincoln) which was in the middle of a
new, affluent, residential area, while at the other end was Saratoga
elementary school (Lincoln) in an older, racially mixed area, In
cultural opportunities children from St. John Lutheran school were
possibly most endowed since the school serves as a lab school for
Ccncordia Teachers Ccllege, Other children in the sample were not
so fortunate in that they came from farms or lower income homes
where educational and cultural advantages werc gquite limited, 1In
general; the sample was believed to fairly represent the population
in the schools of the area in terms of socio-economic level, educa-
tion, intelligence,; and cultural level,
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Selection and Organization of the Sample

All the schools which were contacted agreed to participate in
the study and all parents, except one, gave permission for their
child to take part in the study. The sample was a random, strati-
fied samgle, i.e., children were randomly selected from within the
grade groups of the participating schools so that each grade group
was approximately equal in size., Each group was divided into four
approximatelv equal sub-groups., Children were selected for each
sub-group at random,

The total number of subjects in the sample was 386, Of this
number 126 children were given the Long form of the instrument and
260 were given the Short form, Table 4 shows the divisions of the
sample by grade and form as well as the mean ages.

TABLE 4

DIVISION OF THE SAMPLE BY GRADE AND FORM

Long Form Short Form
Grade

Number of N's Mean Number of N's Mean

Subjects Age Subjects "Age
Kindergarten 42 5,78 86 5,84
First Grade 42 6,89 85 6,84
Second Crade 42 8,04 89 8,00
Total N 126 260

IV, RESEARCH DESIGN

Childrern whose ages were five, six, and seven years old were
randomly selected from their classrooms to form three equivalently
sized groups. Each age group was further divided into four sub=-
groups., Children were randomly assigned to one of the four sub-
groups, Each sub-group received varying instrxuctions for performing
the tasks,

It was hypothesized that the varying instructions would produce
differences in performance on the conceptual tasks; hence, the
instructions and the particular form of behavior which they were to

. B4
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elicit were désignated as instructional modes, or, simply modese
The sub~groups and their modes are shown below:

Mode 1: Discovery

Group 1 -

Group 2 - Mcde 2: Verbal cue

Group 3 - Mode 3: Verbal response
- Mode 4: Motor response

Group 4
TABLE 5

DIVISION OF SAMPLE BY GRADE, MODE, AND FORM

i

e e e —
——— r—— =~

Long Form N's Shoxt Form Nis
Grade
Mode .1 2 3 4 Mode 1 2 -3 4
K 9 13 10 10 21 20 23 22
1 10 11 10 11 21 21 20 23
2 12 10 10 10 21 23 22 23

As can be observed, there were twelve cells which could be
compared either horizontally or vertically. An analysis of vari-
ance was considered appropriate to the design.

Instructions

Children in all groups were given instructions up to the point
that the nature of the problem was explained. The subjects in
mode 1 cells were given no further instructions but simply asked
_to identify the pattern which was "different" or which the experi-
menter "liked best." These children needed to discover for them-
selves the relevant cue which led to the correct answer,

Subjects in mode 2 cells were given the added instruction to
listen for the louder, faster, higher, or shorter sounding melody.
Children in mode 3 cells were given no additional instructions but
were asked tc offer a verbal explanation fcx their choice. Those
in mode 4 cells were asked to tap, sing, hum, or move in response
to the melodic patterns. No additional verbal instructions or
responses were required. All subjects were gilven positive rein-
forcement wherniever they responded correctly. The complete
instructions as given by the experimentex are found in the

: appendix.
ERIC  *PP°"
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CHAPTER IV: RESULTS OF THE STUDY

The purpose of this chapter was to présent the results of the
experiment as they pertain to the three hypotheses of the study.
The organization was derived from these hypotheses. The hypotheses
being tested were the effect of age on conceptual behavior, the effesct
of instructional mode, and the effect of the auditory stimulus pattern.

The first part of the chapter brings together the experimental
results of the Short and Long forms of the tes*t which were administered
to independent, random samples of 260 and 126 children. Since both
forms had the same purpose and design, it was believed to be unnecessary
to report the data from both forms as long as the data led to the same
conclusions. Because the Short form was administered to a larger sample
and statistical procedures could be applied to it more readily, the
numerical data, unless otherwise indicated, are derived from the Short
form. Where there is an incongruity or novel aspect of the results of
the Long form, this aspect will be brought out. The Lono form results
are sumaarized in the Appendizx.

The second part of the chapter covered the interprefation of
tlie results,

I. EXPERIMENTAL RESULTS

Hypothesis One

There is no significant difference between the ob. rved mean
scores and g mean which is attained only by chance. T alternate
hypothesis was that the obtained means are significant y higher than
that which may be expected by chance. Should the alte.nate hypothesis
be accepted, the inference can be made that concept attainment is, to
some extent, being measured. The nature of such an inference is
probabilistic, and its validity depends on the accuracy of the
observations and the consistency of the performance (Brunswik, 1966).
Three me&thods were used to test the hypothesis. First, the binomial
model was used to determine the probability of the observed mean.

Since each task was a two--choice problem which resulted in either a
right or wrong choice, the.probability of success. on any task by chance
alone was 1/2 or .5. The m=an of a binomial distribution is the number
of trials times the probability of any trial. Since each sequence
contained 20 items, the expected mean, if chance alone were operating,
is 10. Secondly, & Z score for the observed mean was computed using
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the Sign test. Thirdly, the consistency of correct responses was
measured and the probability of any string of correct responses in 20
trials was calculated. The probability was empirically determined using
a computer; however, this method produces similar results to the Bernoulli
trials formula. Consistency of accurate responses was taken as an
important indicator of conceptual behavior. A consistency score, the
longest string of correct responses, was determined for each subject;
these scores were summed and a mean consistency score was derived.

These statistical procedures provided the basis for estimating
the level of conceptual performance by each age group for the four
sequences. Table 6 summarizes the data for Test A - Volume Tasks.
Column 1 gives the mean number of correct responses by age groups;
column 2 gives the binomial probsbility of the observed mean or higher
being attained; column 3 shows the z of the Sign tests; column 4 indicates
the percentage of correct responses; column o ~ives the mean ronsistency
scores; column 6 registers the probability of such a string of currect
responses; and column 7 reveals the percentage of children whose consistency
score was at or higher than the .0l probability level. Incidentally, thisz
consistency score is nine correct responses in a row. It may be mentioned
that it makes no difference where in the 20 trials the nine responses
occur, nor does the formula take into account the possibility that the
subject may have had other correct responses but with less consistency.

TABLE 6

PROBABILITY OF OBSERVED MEANS ON VOLUME TASKS

Accﬁiacy Bi;imial Sign3Test % Coriect ConZist. Con6sistn % at 51 above .
Mean Prob. z Responses Mean Prob. p of .0l g

K 15.3 .02 2.36 76.7 10.0 006 56.0

1 18.2 .0002  3.66 91.0 15.0 .00006 79.0

2 18.4  .0002 3.75 92.0 15.5 .00006 85.0

All probabilities, except column 2, row 1, were significant
beyond the .0l level; therefore, the null hypothesis was rejected.
It was concluded that the scores did not arise merely from chance but
that "something" was consistently effecting the performance. It was
inferred that the "something" was a concept of louder and that the
children were able to use their concept at a high level of consistency.

Test B - Tempo Tasks Following the same procedure as with the Volume
Tasks, the results of the tempo tasks are presented in Table T.

<



TABLE 7

PROBARIL.ITY OF ORSERVED MEANS ON TEMPO TASKS

2 : 5 7
Acciracy Binomial Sign3Test % Coirect Con;ist. Coniistu % at or above
Mean Prob, z Responses Mean Prob. p of Ol
K 13,1 .3 1l.38 ns 65,0 0.3 12 ns 22.0
1 16.6 . 005 2.94 83.0 il.3 L0003 61.0
2 14,8 ~001 3.03 84,0 11.8 L0002 67.0

The scores of the kindergarten group were not significantly dif-
ferent than that which could result by chancze aloneg therefore, the
null hypothesis was retained for this level. It should be noted,
however, that 22% of the kindexrgarteners performed at a level which
was significantly beyond chance expectations. The first and second
grade means were all significant beyond the .0l level; therefore, the
null hypothesis was rejecteds It was concluded that chance alone
could not account for the high scores and that the ¢roups demonstsam
ted the use of a concept of faster,

Test C - Pitch Tasks The results of the pitch tasks are shown in
Table 8 together with the probabilities of the observed means.

TABLE 8

PROBABILITY OF OBSERVED MEANS ON PITCH TASKS

st e . e ma v em—— —

1 2 3 4 5 6 7
Accuracy Binomial Sign Test % Correct Consist. Consist. % at ox above
Mean Prob. z Responses Mean Pxob., p of O1
K 10.8 .59 «35 ms 54.0 4.7 e 24 NS 7.0
1 12.6 .25 1,16 ns 63.0 7.0 .05 ‘ 29.0
2 11.8 ~41 .80 ns 59,0 5.8 02 NS 15.0

With the exception of the first grade consistency mean, the
other means were not significantly different from what might be
attained bv charnce alone. Since the first grade consistency mean
was significant at only the .05 level, the null hypothesis was
retained, It was concluded that conceptual behavior could not be
inferred on the basis of these means., However, at each age level
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there

of probability.

Test D - Duration Tasks Table 9
probabilities for the durational

were some children whose coO
cantly different fxom chance expectations.
at the first grade level where 29%

nsistency scores were signifi=-
This was most evident

were at or above the L0l level

shows the observed means and
tasks at each age level,

TABLE 9

PROBABILITY OF OBSERVED

MEANS ON DURATION TASKS

pumcomr

1 2 3. 4 5 ) - 7
Aecuracy Binomial Sign Test % Correct Consist. Consist. % at or above
- Mean Prob, z Responses Mean Prob, p of Ol
K 12,1 25 .93 mns 605 5.7 « X0 17.0
1 13.4 «13 1,51 ns 67,0 7.5 - 05 32,0
2 1l4.2 .05 1,83 p<.05 71,0 8.1 .02 34,0

ThHe mean scores of the kind
hypotheris was retained, At the
consistericy score
level,

‘yetained., However,

different and the other not. It

third of the first grade group

grade group,
quently, the nuli hypothesis was
abcut one-third of the group had

- or 'above the .01 significance level,

second grade scoxres could not be
thHat a concept of duration was

being used,

ergarten group were not signifie-
cantly different from chance probabilitys;

therefore, the null
first grade level only the mean

differed significantly from chance at the .05
Since the mean accuracy score was not sig
the Sign test or the binomial model,
it was concluded
made in favor of the null hypothesis
straddled the fence of significance with one

nificant by either
the null hypothesis was
+hat no strong case could be
‘inasmuch as the two means
being significantly
should be noted that almost one~

z2ttained consistency scores which
were at the .0l level of significance.

With respect to the second

both means were significant (p <.05), and, conse-

rejected. Like the first graders,
consistency scores which were at
1t was concluded that the
accounted for by mere chance and
The perfOrmancé of " the

kindergaxtéen and first grade groups does not allow a conclusion

that consistent conceptual

A summary of the results on
by age levels is shown in Figure
of one task with another must bhe
fie test instrument, From these
scores are “he lowest and volume
to make tt : statement

64

that such differences imp
ces of con.ept attainmer.t is somewhat risky.

behavior was involved.

all sequences of the Shoxt forxrm
15, Any comparison of the scores
made with reference to the speci=

results or= can see that pitch

scores are the highest; however,
ly general differen-
An important variable
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Fig., 15. Summary of percentage of corrxect

reésponses on each of the sequences by age grouwp
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which may affect conceptuvual behavior is the task design and par-
ticularly the size of the difference between the negative and posi-~
tive instances, An interpretation of the differences in scores will
be reserved until later.

Hypothes.. Two

The second null hypothesis was that there is no significant
difference in the means of scores by different age groups. This
hypothesis was +tested using the results of volume, tempo, pitch,
and duration tests. The statistical procedure which was used to
test this hypothesis was a two=way analysis of variance with age
as one of the main effects. An F ratio was found for the age and._
the mode effect as well as the interaction effect., Subsequently,
an analysis of the differences between the means of each cell in
the sample matrix was made using a procedure recommended by Garrett
(1958, p, 281), This procedure identified the specific means which
differed significantly from each other,

For Test A - Volume Tasks, the means and stancdard deviations
obtained for each age levyel are shown in Table 10,

&5
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TABLE 10

MEANS AND S.D. ON VOLUME TASKS

e ma

Age Level Mean SaDs
K 15,35 4,13
i 18,20 20,89
2 18.40 2,44

An analysis of variance indicated that there were significant
differences of the means beyond the .01 level; consequently, the
null hypothesis witis respect to the volume tasks was rejected, A
summary of the amalysis of variance on the volume tasks is shown
in Table 11, ’

TABLE 11

ANALYSIS OF VARTIANCE OM VOLUME TASKS

Source of . Sum of - Mean F Critical F
Variation DF Squares Squares Ratio Value¥*
Age 2 504,63 252,31 24,59 4,71
Mode 3 53.52 17 .84 1,74 3.88
Interaction 6 78,36 13,06 1l.27 : 2.90
Within Cells 248 2544 ,68 10.26

Total 259 3181,21

¥ p = .01 o

It may be noted in passing that the effects of mode and inter=-
action were not significant; however, further discussion of these
effects will be reserved until the third hypothesis is considered.
The differences in performance between age groups is clearly
represented in Fignre 16 which shows the percentage of children
who achieved a given number of correct responses,

The graph shows that significant differences occured between
the kindergarten and first grade levels with no significant dife-
ferences between the first and second grade levels, The graph

o also reveals that the distribution of scores is negatively skewed.
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Fig, 16 Ogive of the percentage of S¢ rvezching a given
number of correct responses or lower con volume tasks
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Most scores occur at the higher end of the range while there are
no scores lower than seven, Although there were significant
differences between age groups, nevertheless all groups manifested
a high performance level, It was concluded that age is a signifi-
cant factor in these tasks and that the grestest dififevence was
between the kindergarten and first grade levelss

Test B - Tempo Tasks Foxr Test B the means and standard deviations
were found for each age level and are shown in Table 12,

TABLE 12

MEANS AND S.D. ON TEMPO TASKS

a3

Age Leve; Mean S.D,
K 13,14 3,93
1 16,63 3,39
2 16,85 3,08
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An analysis of variance indicated that there were signifie-
cant differences between the means beyond the 0L level; conse-
quewnntly the null hypothesis for the tempo tasks was rejected., A
summary of the analysis of variance on the tempo tasks is shown
in Teble 13. '

TABLE 13

ANALYSIS OF VARIANCE ON TEMPQO TASKS

Source of Sum of Mean F Ceitical F 2
Variation (9) 2§ Squares Squares Ratio Value ¥ :
Age 2 1605.61 80%.58 29,66 4.71
Mode 3 275.49 91.83 3,39 3,88 :
Interaction 6 250,13 41,68 1.54 2.90
Within Cells 248 6710, 80 27 .05
Total 259 8841, 60
* p = ,01
Fig. 17 0Oc¢” sercentage of Ss reaching a
given number of ¢ mses or lower on tempo tasks
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As can be seen from Table 12, the grestest dirfererce i means
was between the kindergarten and iirst grade levels. Thiz dif-
ference was significant at the .03 level., It was concluded thax
age was a significant factor and that the greatest difference

was between the kindergarten and first grade levels, There was
very little difference in the meanz of the first and second grade
groups, Figure 17 shows the cumulative percentsges f subjects
who reached a given score or lowex,

Test C -~ Pitch Tasks For the pitch tasks the mesns and standard
deviations obtained foxr each age ievel axre shown in Table 14,

TABLE 14

MEANS AND S.D. ON PITCH TASKS

Age Levelﬁt Mean S.D.
K 10,84 3623
1 12,66 4,00
2 11,77 4.05

An snalysis of variance showed that there were significant
differences between the means beyond the .01l level; consequently,
the null hypothesis fox pitch tasks was rejected. A summary of
the analysis of variance is shown in Table 15.

TABLE 15

ANALYS1S OF VARIANCE ON TEMPO TASKS

Source of Sum of Mean F Critical F
Variation DF Squares Squares Ratio Value *
Age 2 208,69 104,34 6,03 4,71
Mode 3 110,54 36,84 2,13 2,13
Interaction 6 242,26 40,37 2633 2,90
Within Cells 248 4289,.71 17.29

Total 259 4851,21

* p = (01

It was concluded that age is a sigrificant vaxiable on this
O Tt and that the greatest differein: {p=t.05) occured between the

rad o)
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kindergarten and first grade levels, It shonld be noted that the
first grade group mean was higher than the second grade meali,
This was the only exception to the trend that second grade scores
were higher than the other levels.

Fig., 18 Ogive of the percentage of Ss reaching a
given number of correct responses or lower on pitch tasks
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Test D - Duration Tasks On the duration tasRks the mea.
dard deviations which were obtained for each age level w.. shown
in Table 16,

TABLE 16

MEANS AND S.,D. ON DURATION TASKS

——— e e e
f——— — — =y

Age Level Mean S,D.
K 12,08 3.55
1 13.38 4,24
2 14,20 3.88
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An analysis of variance showed that there were signifioamt
differences between the means beyond the (0L level; «onsequenil:y

the null hypothesis foxr duration tasks was vejected. A summagyﬁs
of the analysis of variance is shown in Table 17,
TABLE 17

ANALYSIS OF VARIANCE ON DURATION TASKS
Source of Sum of Mean F Critical F
Variation DF Squares Squares Ratio Value *
Age 2 199.41 99.70 6.519 4,71
Mode 3 89,92 29.97 1.906 3.58
Interaction 6 32,15 5:35 0,35 ) 2,90

*p = ,01

Once again the means varied significantl: with the greatest
variation between the means ouf _.he kindergart. and first grade
groups. The ogive graph of Figure 19 shows t!.= comparative pex-
formance levels of each group. :

Fige 19. Ogive of the percentage of Ss .eaching a given
number of correct responses or lower on durat - tasks
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Summaxry. and Conclusions. The zresults indicated that thexe
were perforimance differences on ecach test between the three age
levels. There differences were significant in each case beyond
the .0l level. The greatest difference of means was baetween the
kindergarten and the first grade levels with the second grade
means being slightly higher in all sequences except for the pitch
tasks where the first gradexrs did better.

T+ was concluded that age is & variable in the performance
of these tasks and that, genexally, the older children score
higher than the younger. This conclusion is in agreement with
common sense and casual observation of children®s performance by
their classroom teachers., However, it is not an explanaticn of
these differences in performance since it does not indicate any
causal factors. Moreover,.it fails to account for individual
differences which obviously involve mcie than age. In short, the
fact that differences exist suggests that more particular questions
must be raised.. As far as this experiment was concerned, the
question of the mode of instruction was considered to be a possible
variable of conceptual behavior.

Hypothesis Three

The third hypothesis was that there is no significant difference
between the means of groups using four different modes of instruction.
To test this hypothesis each age level of the sample was divided into
four treatment groups. Individuals were placed into each group, 6 ran-—
domly., The four modes of instruction were discovery (Mode 1), verbal
cue (Mode 2), verbal response (Mode 3), and motoxr response (Mode 4).
AS in the case of the second hypothesis, the data were analysed
using a two-way analysis ox variance. The second stage of analysis
used the Garrett procedure for identifying a significant difference
between one mean and the mean of any other cell in the matrix
(Garrett, 1958, p. 281). This procedure allowed for the measurement
.of the effect of the treatment at each age level and the assessment
of the effect of a particulaxr treatment across age levels.

Test A = Volume Tasks Table 18 shows the mean of each cell in
the matrix. The standard deviations were placed in the Appendixe.

An analysis of variance was made oOn the means with the result
that the differences between means were nonsignificant at either
the .05 or .01 level. The null hypothesis of no significant dif-
ferences between modes of instruction was retained for these tasks.
The summary of the analysis of variance was presented earlier (p. 60)
and only the data from this analysis which pertain to the effect of
mode are presented again.

"l
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TABLE 18

MEANS FOR EACH MODE AT EACH AGE LEVEL ~ VOLUME TASKS

Mode
Age
1 2 3 4
K 15.33 17.10 15.39 13.753
1 17.90 L3429 17.95 18:.61
2 18,14 18.78 18.45 18,22

Mean of Means
by Mode

[
~J
°
[\S)
a;

17.13 18,09 16,90

TABLE 19

ANALYSTS OF VARIANCE OF COLUMN MEANS - VOLUME TASKS |

Source of Sum of Mean F Critical F
Variation DF Squares Squares Ratio Value *
Mode 3 53.52 17.84 1.74 2,65

* p = ,05

t

Further comparison of the means of the individual cells with
one ancther was made to determine the possible effect of a mode

within
was at

differed significantly (p«2.0l) from the mean of the Motor Response =

Mode 4,
showed
elther

a particular age level, The only significant difference
the kindergarten level where the mean of Mode 2 - Verbal Cue

Analysis of the means of the first and second grade levels
no significant differences beiween the means of the cells at
levei. It was concluded that the instructional mode did not

make any significant difference in the performance of the first and

second

grade groups.,

An examination of the means of ihe columns shows that, with one
exceptlon, there was a large difference beitween the kindergaxten and
first grade means. These differences are all significant at the .0L

level,
column

The exception is the Verbal Cue - Mode 2 column. In this
the means of ‘the kindergarten cell (17,10), the first grade

cell (18.29), and the second grade cell (18.78) did not differ sige
nificantly from each other, 1In other words, the verbal cue posi-

tively

O

influenced the performance oi *he kindergaxten subjects in

'3
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the Mode 2 cell so that the observed mean did not differ signifi-
carmtly frém the others. This was not the case for the other modes,

It should be pointed out that, in general, the means of Mode 2
and Modé 3 cells are somewhat highexr than the other modes. While
these cdifferences are not always significant, there is a definite
trend toward higher scoxes in the cells of Modes 2 and 3 which can
be 1oted in other tests also.

A further analysis was made of the verbal xeports of the
children in Mode 3. Table 20 summarizes the verbal reports given
by children at the different age levels.

TABLE 20

VERBAL REPORTS ON VOLUME TASKS

- e —— e . Vvt et s w
— — — o —

" ind r First Second

Verbal -Response Kindergarten irst Grade cond Grade
Freq. % Freq. % Freq. %

"Loudexr" (Overx

75% of the time) 15 65.2 15 75.0 20 90.9

"Loudex" (25% to

75% of the time) 2 8.7 1 5.0 2 9.1

Total Correct 17 73.9 14 80. 2 1Cl.

Incorrect Responses o] 26.1 4 20.0 ) o)

The interesting aspect of the verbal response analysis s that
the dii“éresice in the cu.rect verbal responses betWeen the k. ni r-
garten and first grade level is only 6%, whereas the first _rade
Jdiffer ¥ from the second by 20%., This is just the reverse oi the
scores obtained for the test itself where the first grade JdiFd™ ot
significantly differ from the second. It would appear that che
" first Jrade group was able to perform nearly as well on the non=-
verbal tasks but, when asked to justify their choice verball,,
were unable to do so mich better than kindergarteners.

Test B = Tempo Tasks Table 21 shows the meais of each -1l in
the matrix obtained for Test B,

An analysis of variance of the column means showed tha: there
was a significant difference between the means beyond the 0. level,
Therefore, the null hypothesis of no difference was rejected. An
abbreviazed analysis of variance as it pertains to the coluwa means
is shown in Table ZzZ2.
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TABLE 21

MEANS FOR EACH MODE AT EACH AGE LEVEL « TEMPO TASKS

Mode
Age .
1 2 3 4
K 12,33 14,75 13,30 1227
1 _ 14.81 16,95 17.85 16,96
2 16,19 18,30 17,00 15,87
Mean of Means
14, .44 16,75 15.95 15.07

by Mode

TABLE 22

ANALYSIS OF VARIANCE OF COLUMN MEANS - TEMPO TASKS

Source of Sum of N 2an r Critical F

vVariat™ n DF Squaxes Squares Ratio Value *
Mode 3 195,19 65,006 5.67 3.88
* P = +OL

Having established that there were significant differences
between thé means of the various modes, the next step was to detex=-
mine more precisely where the significant differences were. An
analysis cof the cells of thc kindergarten level showed that the mean
for Mode 2 - Verbal Cue was significantly higher (.05 level) than
1the means of Mode 1 - Discovery and Mode 4 - Moteor. There was no
significant difference between the two verbal modes. At the ficst
grade level the Mode 1 mean was significantiy lower than the means
of the other cells (p=2.05); however, the other cells were not
significantly different from each other. At the second grade level
+he Mode 2 - Verbal Cue mean was significantly higher (p<«J.05) than
the means of Modes 1 and 4, There was no significant difference
between Modes 2 and 3. In sum, there was a significant difference
between the instructional modes with the verbal cue mode being
higher than the discovery mode at all three levels and higher than
1+he motor mode at the kindergarten and second grade levels.

The verbal report of the children in the Mode 3 cells is shown
in Table 23.
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TABLE 23

VERBAL...REPORTS ON TEMPO TASKS

Verbal Response glndergarten First Grade Second Grade
Freqe % Freq. % Freq. %

"Faster! (Over

50% of the time) 13 56.5 18 90.0 18 81.8
"Faster" (Under

50% of the time) 2 846 0 0 -1 445
Total Corxrect 13 65.1 18 20,0 19 86.3
Incoxrrect Responses 8 34.8 2 10,0 3 13,5

The accuracy of the verbal respomnses closely matches the means
obtained on the non-verbal tasks in which kindergarten level was o
the lowest and the first and second grades were close together, It’
was apparent that the older children were able to verbalize their
concept of faster at a high level of consistency.

Test C = Pitch Tasks Table 24 shows the means of each cell in
the matrix for the pitch tasks,

TABLE 24

MEANS FOR EACH MODE AT EACH AGE LEVEL - PITCH TASKS

i
i
;
!
i
:
3
i
i

— —
Age Mode !

i

1 2 3 4 %

K 10.38  11.10 11,09 10,77 %

1 12,20  11.38 , 13,55 13,39 %

2 9,90  13.13  13.36  10.61 ;

|

Mean of Means ., g4 11,92 12,62 11,60 |

by Mode

An analysis of variance on the column means revealed that
there was no significant difference between the means; conse=
quently, the null hypothesis was retained., An abbreviated

Y o
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analysis of variance of the column m=ans is shown in Table 25,
See Table 15 fox complete summary of +the ANALYTSLS,

TABLE 25

ANALYSIS OF VARIANCE OF COLUMN MEANS ~ PITCH TASKS

Source of Sum of Mean F Critical F
Variation DF Squares Squares Ratio Value ¥
Mede 3 1c2.25 34,08 2045 20,65
*p=905

Further analysis of the means at each age lewvel showed that
there was no significant difference between the obtained means at
the kindergaxrten and first grade levels, There was, however, a
significant difference between the means at the second grade level,
The verbal modes (Modes 2 and 3) differed significantly (.05 level})
from the discovery and moior modes. Generally, the mode of instruce
tion dia not appear to affect performance on this sequence signifie
cantly with the exception of the second grade level, The interpre~
tation of such significance mus+ be made in the light of the rather
low means of Mode 1. This mean was lower than the kindergarten
mean of Mode 1; therefore, the significance is not that Mode 2 mean
war 5o high but that the Mode 1 mean of the second grade level was
S0 low,

A comparison of the means ~f the pitch tasks of the Short form
with pitch tasks of the Long form shows an interesting reversal of
a trend., With few exceptions +the wverbal cue mode ce'ls have had
higher means than +he non=verbal cells. IJTn the two sequences of
the Long form which diagnosed pexformance on pitch tasks, the verbal
cue cells were lower in each case. Although the lower level of per-
formance was not significantly different from the non-verbal modes,
the fact that there was a reversal of a trend on pitch tasks bears
further investigation,

Turning 4o the wverbal repoxts glven by children in the Mode 3
cells, we find that comparatively few children wexre able to describe
the difference in pitch using the words "higher' or "lowexr." Table 26

summarizes the verbal Teporis at the three age levels,

The following points should be noted. First, there was little
difference in the accuracy of the wverbal response and the non-
vexrbal tasks at the first and secornd grade levelss however, the
first graders did better in the non~verbal tasks whereas the second
graders did better in giving an accurate verbal repoxt, Secondly,
all age lnavels gave more incorrect verbal responses than correct ones,
This same relationship held in the case of the Long form also. On
woth forms the highest percentage of children used "louder' to desig-
nate the change which they heard, i.. the case of the Long form

IToxt Provided by ERI
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TABLE 26

VERBAL REPORTS ON PITCH TASKS

Verbal Response Kindergarten First Grade Second Grade
Freq. % Freq, % Freqg. %

1" ' 1"

51(—)1;}91;;1: the(g‘ﬁz ) 2 8.6 7 35,0 10 45.4

"Higher" (Ugder o o 1 5.0 o o

50% of the time)

Total Correct 2 8.6 8 40.0 10 45,4

Other Responses

"Loudexr! 6 25,9 3 15.0 2 .0

"Faster® 1 4,3 2 10.6 1 4e5

"an't know'". 14 6C.7 7 35,0 9 40. 8

Total Incorrect 21 89,9 12 60,0 12 54,3

between 50% and 60% of the kindergarten group responded with
"louder! to the pitch change; no kindergarteners used the label
thigher,"

Test D - Duration Tasks The means for each cell in the matrix
are shown in Table 27.

TABLE 27

MEANS FOR EACH MODE AT EACH AGE LEVEL = DURATION TASKS

Mode
Age
1 2 3 4
K 11,76 12,55 12,04 12,00
1 13,81 14,10 13.25 12,43
2 14,10 15,74 13,32 13,61
Mean of Means :
13,22 14,20 12,85 12,69

by Mode
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An analysis of variance on the column means showed that there
was no significant differece between the means; therefore, the
nuli hypothesis was retained, The abbreviated analysis of variance
of the column means is showr in Table 28, See Table 17 for com—
plete summary,

TABLE 28

ANALYSIS OF VARIANCE OF COLUMN MEANS = DURATION TASKS

A TR P Pl ML W U5, KLY A"k 2 s 717 MR

Source of Sum of Mean F Critical F

Variation DF Squares Sauares Ratio Value

Mode 3 89,92 29,97 1.96 2.56 (.05)
3,88 (.01)

Furthexr anal sis of the cells in each row revealed no signifie
cant differences between the modes of instruction for the kinder-
garien and first grade levels. At the second grade level, the
verbal cue mode was significantly higher (p==.05) than the verbal
response cell,

Analysis of the verbal responses showed that onlv three of the
second grade children used the word "shorter!" +to describe the stace
cato sound. Other related terms were "jumpy," "jerky,!" "bumpy,' ox
"'space between the notes.," A summary of these responses is shown
in Table 29,

TABLE 29
VERBAL REPORTS ON DURATION TASKS

e

Verbal Response Kindergarten_ First Grade Second Grade
Freq. % Freqg. % Freq, %

""Shortter" O ) O 0 3 13,6
giggﬁgﬁ for 12 52,2 9 45,0 10 45.4
Total Correct 12 52,2 G 4560 13 60,0
Other Responses ‘

Y"Louder* 2 8,06 1 5,0 3 13,6
"Fastex" 1 4,6 P23 20,0 2 9.0.
"Highexr" 0 o) 1 5,0 1 4.3
QO ont't know" 8 54,7 5 25,0 3 13,6

L 1.8
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There did not seem to be any significant difference between the
different age levels in the accuracy of applying a verbal label.
None of the groups showed a level of consistency above 60%.

Summary and Conclusions Pertaining to the Third Hypothesis
The null hypothesis was sustained for each sequence except foxr
Test B = Tempo Taskse. The mode of instruction appeared to be
less of a factor than the age level, In some cases the mode was
effective at one age level but not another level, or it was more
effective with one kind of conceptual problem than another.
Generally, the verbal cue resulted in higher meauns than the other
modes, This was particularly true for the tempo tasks at each of
the age levels; it was also true for volume tasks at the kinder-
garten level and for pitch and duration tasks at the second grade
level, The exception was noted with reference to the Long form
pitch tasks where the verbal cue resulted in lower means than the
non=vexrbal modes, The surprising thing about the means of the
verbal cue mode was not that they were higher (this is what common
sense might expect): the surprise was that the verbal cue did not
make a significant difference more often. It should also be noted
that children tended to perform at a higher level on the non-
verbal tasks than in providing accurate verbal reports of the
tonal changes., This was particularly true for the kindergarten
level while the distinction between a pre-~verbal concept and a
verbal concept became finer at the first and second grade levels,

Reliability

The reliability of the test measures was estimated using the
split-half technique (odd-even) and applying the Spearman = Brown
prophecy formula. A second estimate of reliability was obtained
from the Kuder - Richardson formula 21l. Both methods of esti-
mac¢ing reliability weére considexod appropriate for this test bat=
tery since each sequence was desiuned as a homogenous test,
Guilford (1950) has pointed out that the Kuder - Richardson and
the Spearman - Brown formulas call for items of equal, or nearly
equal, difficulty and intercorrelation. An item analysis of the
results showed no wide departure by any item from the average of
all items in the sequence. (The item analysis is found in the
Appendix, )

The results of these estimates of reliability are shown in
Table 300

Since no results were available from comparable measures,
these estimates of reliability must be interpreted as they =tand.
The two formulas yielded estimates which were generally similar
to each other. It was concluded that the reliability of the test
measures was withir an acceptable range.

80




=7 5=
TABLE 30

RELIABILITY OF THE TASK TESTS

Task«Sequence Age Split=Half K=-R 21

K .88 .83
Volume 1 90 «85
2 « 84 - 80
K 71 «75
lTero 1 - 80 280
2 .83 e 70
K .51 «55
Pitch 1 .82 .76
2 «70 «75
K .71 -65
Duration 1 | .84 .80
2 -« 80 77

Validity

The valldlty of the test measures was based both on construct
validity and external valldlty. The various constructs and indica=
tors of conceptual behavior have been described in Chapter Two and
the design of the tasks incorporating these constructs has been
detailed in Chapter Three. The probability of chance alone account-
ing for the level of performance has been discussed in the present
chapter.

To externally validate the measures required some external
measure which cculd be compared with the test results. Unfor=-
tunately, there was no standardized test available for this purpose,
‘Consequently, the subjective evaluation of the classxroom teacher
was used as the basis of external validity. Teachers were asked to
rate each child's musical ability using a five point scale. Each
teacher was provided with the following description eof musical
ability and asked to judge the child in terms of this description.

| |
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Musical ability: The ability to move to the
beat in music, to indicate pitch changes with
the hand, to sing or play melodies with rea-
sonable accuracy, to respond to the emotional
content of musice.

The estimate of validity was made by correlating the teacher
ratings with the test results using the Peason Product = Moment
formula, The correlation coefficients are found in Table 31. The
numbers in parenthesés indicate the correlation between the con-
sistency score and the teacher rating. The other numbers show the
correlation of the accurar - score and the teacher rating.

TABLE 31

CORRELATION OF TE4CHER RATINGS AND TESCT RESULTS

Sequence

Age
Volume Tempo Pitch Duration
K 016 (a11) «35 (.35) 228 (+30) «36 (.29)
1 024 (a28) 029 (.30) 012 (a25) 210 (.08)
2 =006 (=o,02) «35 (.34) 042 (240) 027 {o17)

Mean o1l (12) «33 (33) 027 (.32) 024 (o16)

For the size of the sample an ¥ of .25 was considered sig-
nificant. The highest correlation was found to be .42 on the pitch
tasks at the second grade levelj; the lowest was =,06 on the volume
tasks at the second grade level, Over all, the highest correlations
were on the tempo tasks and the lowest correlations were for volume
tasks, ' :

The limitations of the teacher ratings were fairly obvious. In
the first place, these evaluations tended to be global, whekreas the
tests. are specific; secondly, the evaluations were impressionistic;
thirdly, they were biased; fourthly, the rating scale covered too
small a range and did not allow for sufficient discrimination. A
bettexr teacher evaluation procedure could have been devised which
would have included a larger range and a continuous scale, The
chief advantage of the evaluation procedure was its simplicity. It
was clear that teachers tended to over=rate the children from an
analysis of the distribution of the ratings which showed a definite
skewedness towards the upper end of the scale. Very few children
were rated at the lowest ¢nd of the scale, In fact, there were no
low ratings for the first grade group and only one ow rating for

8<
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the second grade group. Obviously, the teacher ratings themselves
are open to questionj therefore, the correlatiocn coefficients
obtained must be understood as inconclusive,

Other Results

The correlation between the accuracy sco. - nd the consis-—
tency scores was determined. The obtained cor. =21 _.tion coefficients
for each test were as follows: Volume .86, Tel. "0 o =, P tch .82,
and Duration ,82.

A correlation between the accuracy scores c. - -h t st was
made and is shown in Table 32.

TABLE 32

TEST CORRELATIONS

Volume Test with Tempo Test + 155
with Pitch Test -033

~ with Duration Test | ~o058

Tempo Test with Pitch Test . 282
with Duration Test T L1223

Pitch Test with Duration Test - 261

I+ should be noted that the highest correlations were between
the tempo test and pitch test, and pitch test and duration test.
The lowest correlations occured between volume and other tests,
Duration correlated negatively with volume. None of these ccrrela=
tions were so high as to indicate a close relationship between the
two behaviors. '

II., INTERPRETATION OF THE RESULTS

The Effect of the Stimulus Variable

I+ has been shown that there was considerable discrepancy
between the performance levels achieved on different kinds of con-=
ceptual tasks. At the upper end of the scale were volume tasks;
more in the middle were temprs and duration task:z: and at the lower
end were pitch tasks. Why should there be su-=h vide disparity in
these results? Of particular concern was the dirference between
+he pitch and volume tasks,

83
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There are a number of possible explanations for this large
performance discrepancy. One is that children have more experience
with volume than with pitich phenomena, If one considers the world
of children's experience beyond the sphere of music, it is »robable
that loud and soft sounds in play, in the home; and elsew... . call
for adaptive behavior more often than high or low sounds. Consider,
for example, the necessity of speaking loudly enough to be “~eard in
everyday communication. Volume levels of loud and soft te to be
socially reinforced, whereas pitch levels are seldom impox.. 't in
our culture in normal communication, Also, a loud sound is sually
a near sound and may stimulate fear, defense, flight, and sc on by
the child, Warning sounds are usually loud and near sounds; pitch,
as a separate entity, has little to do with warning., No child is
afraid of a high=pitched bark at a distance, but a loud bark is
something else., Then, too, loud sounds generate an affective
response which seems to carry over into adult life. Mursell has
mentioned that volume was the most primitive tonal phenomenon to
which the child responds (Mursell, 1937).

Another explanation is that sound is initially perceived as a
whole and only later analyzed accoxrding to its components, In many
cases volume changes consistently with pitch changes, Ascending
pitches are frequently performed at higher levels of intensity and,
conversely, the lower sound is often a softer sound. In everyday
life the excited child or adult speaks louder and higher, whereas
the voice of a calm, relaxed speaker is both softer and lower in
pitch. Sachs (1965) has discovered this same tendency in primitive
music,

Psychophysical studies of pitch perception by Stevens have
shown that pitch discrimination is partly a function of the volume
of the stimulus, - Within certain pitch ranges a louder sound is
heard as a lower sound even though there is no change in the fre=
quency (Stevens, 1938),

A third explanation is based on the inconsistent or incorrect
use of verbal levels for pitch and velume stimuli, In the first
place, "loud" is almost always a term which refers to auditory
stimuli, although, in rare cases, it may be used with reference to
color. The terms for pitch; such as "high," "up,'" "down,” and
"low,'" usually refer to a spatial relationship in the environment
and become associated with spatial concepts to a much greater extent
than to pitch concepts.

Furthermore, it is not unusual in orxdinary experience in the
home or even at school to refer to loud sounds as high sounds or to
soft sounds as low sounds., For example, a child may be told to
"lower his voice" or to "turn up the TV."

Most likely the three expianations highlight factcis which
function together in developing concepts of volume or tend to
inhibit concepts of pitch. It is not surprising that the volume
concepts tend to dominate and that volume is a more salient attri-
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yute. Bearing in mind the tendency fox loud and high to have a
.imilar meaning for a child, a teacher need not be dismayed when
he instructs the uncertain singer to sing "higher" only to have
him sing out-of-tune more loudly.

The Effect of the Age Var_able

Earlier it was concluded that age had a significant effect
on the performance of these tasks. This conclusion was in agree-
ment with other research studies by Pflederer (1970) and Petzold
(1969). Further delineation of the results showed that the kin=-
dergarten group differed significantly from the first grade group
on each task sequence. Since t+he mean age of these two groups
was 5.8 and 6.8 yvears, one can say that the greatest change in
performance occured between the age of six and seven years.
Although the absolute level of performance varied with each task
sequence, the gap between the kindergarten and first grade scores
prevailed throughout. This constant relationship raised the
question of why first and second grade groups varied only slightly
from each other while the kindergarten scores were significantly
lower. The issue is wnether we are dealing with a behavior pat-
tern which is particular with these tasks ox whether this behavior
is but one facet of a more fundamental difference in children's
thinking,

One answer to the question comes from Piagetian theory.
Piaget believes that the child passes from the pre-operational
period to the concrete operational period about age seven. The
difference between the two periods is a qualitative difference in
thinking. The concrete-operational child

seems to have at his command a coherent and
integrated cognitive system with which he
organizes and manipulates the woxrld around
him. Much more than his younger counterpart,
he gives the decided impression of possessing
a solid cognitive bedrock, something flexible
and plastic and yet consistent and enduring,
with which he. can structure the present in
terms of the past without undue 'strain ‘dad "
diglocationy THdﬁ‘iéQ‘With‘ﬁﬁé‘éVéfépréééﬂﬁ

teBdency to twible dinto the perplexity and
contradiction which mark the preschooler.
' " (Flavell, 1963, p. 165)

Piaget stresses. that.gperations coverxa.broad raage -of related cog-
nitive acts, ﬁéﬁ;qqqglykﬁégiCél'Of'ﬁﬁﬁeﬁiddifdpéﬁéﬁﬁdﬁ{ilQﬁéfKiﬁd?;
of operation is ‘responding to a set of things as similar from some"
point of view, 'thereby constituting a class ' (Flavell, 1963).  The
child who consistently identifies the higher of two melodic pat-
terns over a series of tasks is forming a class and is demonstratiding
operational thought. From +his premise one-may argue that the
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younger, pre—ope1at1Chal -child has not reached the stage of de .Op=
ment wh~-e he caﬁ,qpefq+e .con 5¢stehtly and 169 cally on ‘the 'di- 3re
ent co: ceptual tasks. He tends to fOLuD on L::e]evant agpects od

be unable to dlfferertxate between the relevant and irrelievant
attributes. Lbls was ‘strikingly demonstrated by the tendency c¢
kwndergalteners who caqtered on volume chapges wr2n they were
irrelevant or ncot even present in the task situation. Pilaget ci.a=
siders the change from one stage to another a result of interac .on
between general experience and maturation., What must be unders >od
is that the different stages of intellectual development are ch: iges
in the form of thought° Piaget is not particularly concerned .. :h
detailing the contents of the child's mind and admits that <hessc
contents vary from child to child depending on the particu!lar
experiences he has had., What is suggested is that the pre-opera-
tional child thinks in a way which is gualitatively different from
the operational child. This theory may help to explain the dif-
ference in performance between the three age levels.

An alternate theory is that the yocunger children had fewer
musical experiences and thus had less developed concepts. This :y
be true, but it fails to explain why there was such a slight di:
ference between the first and second grade pexformance, If musz:zal
experience were the only factor, one should observe a smooth improve-
ment from one jage to the next. One attractive aspect to the theory
is that it explains, in a simplistic way, individual differences.,

It has been shown that at each level some children performed consis—
tently enough ‘to demonstrate conceptual funutnonfhg. Experience is
usually assumed to account for these individual differences but as
yet we know too little about the kinds of experiences which have
contributed to thies conceptual development.

Regardless of the theory, one should not conclude that there
is no way in which concept developmenti may be further develcoped at
the kindergarten or other age levels. These results by :no means
specify the fixed boundaries of conceptual development for these
ages. Further resezarch is needed whereby the facilitating aspects
of instructional programs can be measured in terms of conceptual
development,

.........

The Effect of the Mode Varlable__

Although the effects of mode of instruction were not as dif-
ferentiated as those of age and kind of task, nevertheless, they
"may imply certain instructional strategies. The most impoxtant
aspect of the results seemed to be the relationship between the
verbal and non-verbal modes of instruction. In the first place,
the verbal modes, both verbal cue and verbal response, were
generally higher, and in several cases significantly so, than
the non—verbal modes. Secondly, in eleven out of twelve cases
" thexre was no significant differerice between the verbal cue anc
verbal response mode, It can be said that the children who wsre
told exactly what attribute to listen for generally did not v ry
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significantly from those who were asked to provide the experimenter
wizh theix own explanation of the change they heard,

The fact that the verbal cue mode was effective on certain tasks
Oor at certain age levels is at first glance somewhat mystifying, Fox
example, the verbal cue was most effective on tempo tasks and of
little effect on volume and durational tasks. 1In the case of the
Long form, the verbal cue means were sometimes lower than the non-
verbal means. Furthermore, the verbal cue was usually more effective
with the older, second grade children, than with the kindergarten
children. The verbal cue, however, did not appear to benefit the
first and second graders when they achisved their highest scores on
the volume tasks. On the other bhand, the verbal cue did not help
kindergarteners on those tasks wheére they scored rather low, i.e.,
pitch and duratiocon,

One explanation of these results is that the verbal cue beccmes
effective only at a particular stage of concept development, At the
earliest stage of concept develcpment when the concept is still
fragile and labile, a verbal cue may have little or no meaning
because it has not become associated with the concept, In some
cases the word may even have a detrimental effect on the solving of
the conceptual problem. Witness the results of the Short and Long
forms pitch tasks. The results of the Short form showed tkat the
verbal cue did not make a significant difference . in performance of
the kindergarten children; the results of the Long form which com=
bined the irrelevant features of volume and duration with pitch
showed that the verbal cue mode performance was lower, sometimes
significantly so, than the non=verbal modes, + may be inferred
that the instruction *Listen for the higher sounding melody" led
~some of the children to focus on the louder, irrelevant feature,
instead of the pitch difference. 1In sum, a cue word which has 1lit-
tle meaning for the child may not result in a performance which is
significantly different from a non-verbal approach, but a word
which is misunderstood may have a counter=preoductive effect on the
child's ability to solve the prcblem,

On the other hand, when a concept is well-established and has
reached the verbal concept stage, an external verbal cue may be
unnecessary, This does not mean that words cease to exercisc any
power  at this stage.. What is more plausible is that the subject
has so internalized the relationship between the word and his Ccon=-
cept that he provides his own verbal stimulus and derives no Ffurther
benefit from an outside cue, The closeness of the scores between
the verbal cue and the verbal response modes with a well-established
concept such as volume would seem to support the above statement,

At some point in concept development the verbal cue seems to be
helpful, It helped kindergarteners in volume tasks, it helped all
age groups in tempo tasks; and it helped second graders in pitch and
duration tasks. Thus, it may be that before a verbal cue can be of
much help, a child has to have attained a fairly stable concept,
There may be a critical po%nt or phase of conceptual development
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s most beneficial in solving conceptual tasks;

reached, the verbal cue is meaningless ox
it has passed *the verbal cue is redundant.
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CHAPTER V: SUMMARY AND CONCLUSIONS

The purpose of this study was to investigate the development
of certain concepts of music in kindergarten, first, and second
grade children.,

The objectives of this study were: (1) to measure the effect
of four instructional modes on the performance of tasks which
embodied certain musical concepts, (2) to measure the performance
differences between age levels, and (3) to measure and evaluate
young childrents concepts of louder, faster, higher, and.éh¢xtex
as elicited by the measuring instrument., Music edugators such as
Carlsen (1969)iand Aronoff (1969) have emphasized the need for
research on the development of musical concepts, while publishers
and authors have produced music series and texts which espouse
conceptual learning and teaching. Andrews and Deihl (1970) have
recognized the need for research particularly with young children
at the primary level while Zimmerman (1970) has shown the importance
of developing instructional procedures for the attainment of musical
conceptse ' '

There are many definitions of the term "concept", however, ’
general agreement exists concerning the importance of concepts in
all intellectual functions. 1In this study a concept was defined
as an internal structure whose existence is inferred whenever two
or more discriminable objects or events have been grouped together
and set apart from other objects or events on the basis of some
common feature (Bourne, 1966).

- Conceptual development invelves a transition from perceptual ]
dependerice to inference., Three characteristics of conceptual

development are: (1) the ability to identify the relevant feature

within the perceptual field, i.e., to conserve or abstract the

common element, (2) to require less redundant information as an ‘

‘aid in identifying the relevant feature, and (3) to- disc¢riminate - . [
between objeécts or events which are separated in either space or

time, i.e., to remember relevant features even though the perceptual

field changes., Concepts once attained tend to guide and organize i
subsequent perceptual activity. The role of language in concept
developmecnt is probably most significant after primitive concepts
have bzen developed. Language apparently facilitates the organiza=-
tion of primitive concepts into more complex structures.
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The specific hypotheses tested in this study were:
There is no significant difference between the obsexrved
mean on any task sequence and a mesan which is attained

merely by chances

ant difference between the means
t age groups on any task sequence.

RN
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There is no s: v
fere

ig
attained by dif

The~e is no significant difference between the means
attained by groups which are given different modes of
instruction.

Two forms of the diagnostic instrument were developed and
administered to independent samples of young children selected
at random from public and parochial schcols of Lincoln, Nebraska
and the surrounding region. The Long form, which was given to
126 children, served as a prctotype for the Short form which was
given to 260 children., The children in the sample were selected
from kindergarten, first, and second grade classes and were randomly
placed into four nearly equal treatment groups. All groups were
given the same orientation instructions; however, subsequent
instructions varied according to the treatment group of which
the child was a member., The modes of instructica for each group
were (1) discovery, {(2) verbal cue, (3) verbal response, and
(4) motor response. Children were tested individually in foux
to eight sessions of about 20 minutes each. Both forms contained
several tests each cof which measured a particular concept. The
iong form had eight different tests; the Short form only four.
Each test consisted of 20 items or tasks with each task displaying
positive and negative instances of the concept. The children were
asked to identify the negative, l.e., "different'", instance of the
set., The tasks of the Long form consisted of four melodic patterns,
thtee of which were positive instances and one which was negative.
The size of the variation of the relevant and irrelevant features

was determined by establishing a subjective scale of discriminability.

The Shoxt form tasks bhad only two instances, comne positive, the other
negative., Subjects were asked to identify the instance which was
correct on the basis of a pre-test model task. Subjects who demon-
strated consistent accuracy in their choices were assumed to have
used a conceptual rule such as ""the faster one."

Hypothesis One was intended to differentiate between conceptual
behavicr and chance performance. The results indicated sigrnificant
differences in the level of performance depending on the type of
concept embodied in the test. A concept of icuder was well utilized
by the majority of children at each grade level, The performance
on tempo tasks was slightly lower but still significantly higher
than chance expectation. On the duration tasks the children in the
kindergarten and ftirst grade groups did not show a consistent use
of the concept of shorter; however, second grade performance indi-
cated consistent conceptual behavior on these tasks. The lowest
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performance was achieved on pitch tasks where no group showed
consistent use of a concept of higher., Nevertheless, within
each group a number of individuals did perform at a level sig-
nificantly higher than chance.

Hypothesis Two was that there is no significant difference
between the means of diffevent age groups, The results indicated
that theve were significant differences (p=<.01) on each test
between age levels. The greatest difference was between the
kindergarten and the first grade performances with the second
grade means being only somewhat higher than the first grade means
on ail. tests except the pitch test where it was lower.

Hypothesis Three was that there js no significant difference
in the means of the four treatment groups. The hypothesis was
vetained for each test except the tempo test. In some cases the
mode of instruction was effective at one age level but not the
others. In general, the verbal cue mode resulted in hidgher means
+han the non-verbal modes. The verbal cue mode resulted in sig-=
nificantly higher means in the case of the tempo tasks at each
age level, on volume tasks at the kindergarten level; and on
pitch and duration tasks at the second grade level. Only on
the Long form pitch tasks was the mean of the verbal cue mode
lower than the means of the non=verbal modes.

Conclusions

1, The level of performance on these tests is a function
of the stimulus features of the tasks and the accessibility of the
concept. A concept of louder appears to be well established and
readily accessible. A concept of faster is also well established
but slightly less so than that of louder, Duration and pitch
concepts appear to be less accessible and more labile. The concept
of higher is often confused with louder and children frequently
apply the label "louder" to a highex pitch.

2, The level of performance on these tests is also a function
of age., Whether the guantity of musical experience or a qualitative
difference in children's thinking is responsible for the age
differences cannot be determined with certainty. The discontinulty
between the kindergarten and first grade means was interpreted as
a possible manifestation of the shift from pre=operational to
operational thought which, accecrding th Piaget's theory, occurs

about age seveh.

3, There is usually no significant effect of the instructional
mode when a concept is not readily accessible as in the case of the
concept of higher. Neither is there a significant effect of the
instructional mode when the concept is well developed as in che case
of louder. On the other hand, a verbal mode of instruction, either

d
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a verbal cue or a verbal response which is reinforced, is effective
when the concept development is apparently at some intermediate
stage as in the case of the concept of faster

IT1. IMPLICATION:S FOR MUSIC EDUCATION

The results of this study imply certain emphases or strategies
of teaching music at the primary level., These are:

A, Since children are likely to detect changes in volume
more readily than other kinds of change, particularly pitch changes,
it is necessary that volume be held constant, while pitch or other
relevant features are allowed to vary. It is important, when
asking children to compare sounds, to present stimulus materials
which, at first,; vary in only one relevant attribute. For example,
if volume is an uncontrolled variable in tasks in which pitch levels
are being compared, the two attributes may be confounded by the child.

B. Greater emphasis should be given to the development of pitch
and durational concepts. Children are less likely to have attained
these concepts than volume or tempo concepts. Even though the
results of this study showed that pitch and durational concepts were

less developed than the others, it should not be concluded that further

improvement cannot result from carefully planned instruction.

C. In listening tasks where comparisons of different levels of
a tomal feature, say, pitch, are being made, it is necessary that
the contrast between the stimulus patterns be large enough to be
readily perceived. At the initial stages of concept formation the
sorting materials should be grossly different from each other,

whereas at later stages the differences may become more subtle. With

the development of stable concepts children may be expected to dise

criminate between ever smaller changes 1n tonal features. ' For example;

pitch changes of an octave or more may be a suitable starting point 1n
a problem designed to develop pitch concepts.

D, The verbal labels which teachers apply to tonal-felationships‘

should be readily related to the relevant attribute. It is important
that the tonal referent be clearly specified. Inasmuch as tonal pate
terns are non-spatlaj and transitory, they should be represented as
much as possible in spatial and more permanent form. The appropriate
verbal label should become associated to the representation of the
tonal pattern as well as with the tonal pattern itself,

Labels such as "high, up, down, scft, loud, faster, and short"
should be applied to tonal features with accuracy and consistency.
Obviously, a teacher should refrain from using such terms.as "iow"
or '"high" in reference to volume changes. There is also possible
confusion over the term "fast" in reference to a durational and/or
tempo change. Teachers should realize that the term they use to
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"explain the changes in sound deces not always have the same meaning
to the child and may lead him to attend to the wrong feature.

E, The diagnosis of concept attainment is complicated by
(1) the various manifestations of conceptual behavior, (2) the
tendency to evaluate on the basis of the group response rather
than individual behavior, and (3) the l.ck of objective, stan=—
dardized measuring instruments. As a result, diagnosis is likely
to be impressionistic and somewhat unreliable. It should be noted
that:

1., The ability to sing or play tonal patterns is not in
itself a sufficient indicator that concepts are being used by the
child,

2, Verbal justification is useful as an indicator of concept
attainment but the teacher must be careful to note whether the
child's use of the term is consistent with its standard, public
definition. Only after a child responds accurately and consistently
over a series of tasks may it be concluded that the concept has been
attained,

3., Non-verbal measures such as blank notation, hand or body
movements are also useful .indicators of concept attainment; however,
their value in a group situation is handicapped by the difficulty of
accurately determining correct and incorrect responses, Children
readily imitate their teacher or their peexrs without really having
the concept,

4, Individual assessment within the group is possible, but it
is often impractical to record the observations in a systematic
manner. Sorting games using tonal materials prepared for the Lan-
guage Master, tape loops, or cassette may be useful both for learn-
ing and diagnosis of concept formation in situations where a
listening centexr is available.

5. For effective teaching of concepts the teacher needs to
use some means of evaluating individual musical growth, Foxr the
present these procedures will have to be '"home-made" since no pub=
lished instruments have been produced.

ITI., RECOMMENDATIONS FOR FURTHER RESEARCH

A, There is a need to determine the effect of task variables
on conceptual behavior., Among these variables ares

1., Varying amounts of redundant information in the stimulus
pattern. For example, a comparison may be made of the effect of
two kinds ¢f tasks, ore which contains redundant information, the

lother no redundant infermation, In the first kind of task a
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relevant attribute, say, pitch, may be combined with timbre orx
other attribute., Either of these attributes may be used to solve

sorting problem. In the second kind of task there would be only
one relevant attribute.

2. Varying amounts of irrelevant, competing information in
the stimulus pattern.s For exaniple, tasks may involve pitch as a
relevant attribute but also have other irrelevant aspects such as
tempo, duration, and so on. These tasks differ from those described
above since the irrelevant attribute competes for attention and does
not lead to a correct solution of the problem. It would also be
necessary to have tasks which had no irrelevant lmformation in them
"as a basis of comparison.

3. Varying amounts of change of the relevant attribute between
negative and positive instances, For example, instead of varying
the pitch between the positive and negative instances by the inter=
val of a third, various intervals may be used, Other features also
may be changed by varying amcunts,

B, A continued study of the relationship between verbal and
non=verbal instructional modes is encouraged.

C., There is a need for technical equipment for presenting
tonal materials which allows for flexibility and manipulability by
the subject. ‘In sorting tasks it -is highly desirablz to allow the
subject to re-order the stimulus patterns oxr toc vary the speed of
presentation. A device having the flexibility of the Language
Master with improved fidelity would be useful for this purpose.

. Do There is a need feoxr continued investigation of the develop-
ment of musical concepts across age levels. Of particular interest
is the formative stage in the pre-school period., Such research may
begin with naturalistie observation and analysis of behavior which
is later followed by conirolled experimentation. '

E. There is » need to develop intensive training studies which
are designed to develop or strengthen specific concepts. These
studies should begin with a pre=~test of conceptual perfcrmance. A
possible strategy is that of the oddity problem which was described
in Chapter Two. This strategy allows the subject to repeat a task
until a high level of accuracy is achieved before a new task is
taken up. An earlier study by the investigator indicated that such
a strategy may be successful in the development of musical concepts,
but a more careful application of this strategy is needed.

QA
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APPENDIX I

MELODIC PATTERNS USED IN LONG AND SHORT FORMS
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APPENDIX II

LONG FORM RESULTS: PERCENTAGE OF SURJECTS
REACHING THE CRITERION ON EACH TEST OF THE LONG FORM

Note: A summary of the data from the Long form tests is found in
Appendix II, III, IV, and V., Appendix II shows the percentage of
subjects reaching the criterion on each test, and pertains to the
first hypothesis, i.e.y, there are no significant differences
between the performance levels on the various tests. The statis-
tical procedure used with the Long form to test this hypothesis
was based on the bindomial model, Since each task of the Long fcim
had four possible cholces, the chance probability of a choice
being correct was 1/4 or .25. The probability of the first five
tasks being sclved ccrrectly by chance alone is ,001., The proba=
bility of five successive correct responses anywhere in the set of
20 tasks is 0T+, Since these probabilities were well beyond the
.01 level of significance, a decision was made to excuse a subject
at the poiut where the criterion of five successive correct o
responses was reached.

In retrospect, this decision appears to have been unfortunate
since the length of the test was not fixed but varied with each
subject thus making it difficult to establish a group mean. The
solution was to caiculate the mean based on the scores of those Ss
who completed at least the first five items (Appendix IV) and
those who completed at least the first ten items (Appendix V).
These means were then used in the analysis of variance which pex-
tains to the second and third bypotheses (Appendix III). Of
course, all subjects in the sample completed at least the flrst
five items; however, the numper diminished thereafter because
some were excused after reaching the criterion,

Grade Level

Test : —_—
K | 1 2
VOLUME-tempo 81,0 -  £1,1 100.0
VOLUME=pitch 95.2 100.0 97.6
TEMPO=volume ‘ 9.5 38.1 40,5
TEMPO-duration | 26,2 59.5 47.6
PITCH=cduration 4,8 50.0 31,0
PITCH~volume 4.8 52,4 28.6
DURATION-pitch 16,7 45,2 61,9

DURATION=volume 47,6 90,5 83,3

Relevant attribnte
Irrelevant attribute

Upper case
Lowexr case

)
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APPENDIX III
SUMMARY OF ANALYSES OF VARIANCE RESULTS FROM LONG FORM

Note: Whenever a subject reached the criterion of five successive
correct responses, he was excused from further work on the test, As

a result, the number of subjects who completed any ‘item beyond the |

fifth did not remain constant. An analysis of variance was made by
considering the fifth and the tenth item as end-point of the test.
The scores of all subjects who worked up to and including the fifth
and tenth items were used in calcula+ing the variance. In the sum=
maries below,; the length of the test on which the analysis was made
is shown in parentheses, In certain tests so many Ss were excused
before the tenth item was reached that an analysis of variance was
very unreliable since so few Ss were involved, No report is given
in these cases,

Test BEffect DF4 DF, F.Ratio Significance
VOLUME-tempo { 5) Age 2 114 2.27 ns
Mode 3 114 4,00 Pe= .01
VOLUME-pi.tch ( 5) Age 2 114 0,99 ns
Mode 3 114 0.74 ns
TEMPO~volume ( 5) Age 2 114 13.43 p<=.01
Mode 3 114 2.18 ns
TEMPO-~volume (10) Age 2 103 ¢.53 p w.01
Mode 3 103 2.68 ns
TEMPO-duration ( 5) Age 2 114 4.68 p<s.01
Mode 3 114 2.91 p == .05
TEMPO~duration (10) Age 2 69 5.66 P «.01
. Mode 3 69 1.43 ns
PITCH-duration ( 5) Age 2 114 12.05 p =.01
~  Mode 3 114 0.78 ns
PITCH~duration (10) Age 2 92 8,22 P == .01
Mode 3 o2 1.88 ns
PITCH-volume ( 5) Age 2 114 2,88 ns -
Mode 2 114 0.325 ns
PITCH=~volume (10) Age 2 96 1.73 ns
Mode 3 96 1.18 ns
DURATION~pitch ( 5) Age 2 114 6.31 P .01
Mode 3 114 0.80 ns
DURATION-pitch (10) Age 2 75 6.25 D e .01
Mode 3 75 0.47 ns
DURATION~volume ( 5) Age 2 114 13,08 Pa= .01
Mode 3 114 0.51 ns
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APPENDIX IV
LONG FORM MEANS BY SEQUENCE, GRADE, AND MODE

Number of subjects completing five tasks is shown in parentheses,

Upper case = relevant feature, lower case = irrelevant feature.
Mode
Sequence Grade
1 2 3 4
VOLUME K 3.44( 9) 4,23(13) 3,00(10) 3.,40(10)
fombo 1 3.60(10) 4.45(11) 3.80(10) 3.45(11)
P 2 3.67(12) ©4.80(10) 4.00(10) 4,20(10)
K 1.11( 9) 1,38(13) 1.70(10) 0.90(10)
TEMPO
volume 1 2,00(10) 2,82(11) 1,60(10) 2,09(11)
2 2,42(12) 3.50(10) 2,40(10) 2.30(10)
PITCH K 1.33( 9) 1.55(13) 1.30(10) 1,20(10)
duration 1 2.80(10) 2.55(11) 2.00(10) 2.55(11)
2 3,08(12) 2.60(10) 2,60(10) 3.00(10)
DURATION K 29@%(;i 2.46(153) 2.40({10) 2,50(10)
pitch 1 3.60{10) 2.27(11) 3.20{10) 3.36(11)
2 3.,0C{12) - 3.40(10) 3.40(10) 3.50(10)
VOLUME K 4.44( 9) 4.15(13) 4q30(10) 3,90(10)
pitch 1 4,30(10) 4.73(11) 4,40(10) 4,45(11)
2 4.42(12) 5.00(10) 3,90(10) 4,60{10)
PITCH K 1.67( 9) 1,31(13) 1,90(10) 2.10(10)
volume 1 3,00(10) 2,36(11) 2,00(10) 2.18(11)
2 2,08(12) 2,40(10) 2,20(10) 2.40(10)
TEMPO K 2,44( 9) 2,62(13) 3.00(10) 1,90(10)
duration 1 3,20(10) 4.18(11) 2.80(10) 3.09(11)
2 2.58(12) 4,00(10) 2,70(10) 3.20(10)
DURATION K 2.78( 9) 3.15(13) 2.50(10) 2.20(10)
tempo 1 3.80(10) 3.55(11) 3.70(10) 3.91(11)
2 4,33(12) 3,50(10) 4,00(10) 4.90(10)
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APPENDIX V
LONG FORM MEANS BY SEQUENCE, GI. .RE, AND MODE

Number of subjects completing ten tasks is shown in parentheses.

Upper case = relevant feature, lower case = irrelevant feature,
Mode
Sequence Grade
1 2 3 4
VOLUME K. 6.25( 4) 5.00( 2) 5.57( 7) 4,75( 4)
tempo 1 7.00( 1) 4,50( 2) 4,00( 2) 6.00( 5)
2 4,60( 5) 0.00( 0O) 6,00{ 1) 6.50( 4)
TEMPO K 2:33( 9) 2,77(13) 3,00(10) 2,40(10)
volume 1 3.63( 8) 5.55(11) 2.89( 9) 3.90(10)
2 4,33(12) 5.29( 7) 3.25( 8) 4,13( 8)
PITCH K 3.78( 9) 3.46(13) 3.,20(10) 2,70§10)
duration 1 4,63( 8) 4.14( 7) 4,00( 6) 5.,00( 6)
2 5.55(11) 3.63( 8) 4,50( 8) 5.77( 8)
K 3.56( 9) 3.50(10) 3.33( 9) 4.,22( 9)
DURATION
pitch 1 4.20( 5) 4.,33( 9) 5.14( 7) 5.33( 6)
2 5.57( 7) 5.75( 4) 5.17( 6) 5.50( 6)
VOLUME K 4,00( 1) 6.,67( 3) 6.00( 1) 3.00( 1)
pitch 1 7.00( 2) 7.00( 1) 3.00( 1) 0.00( O)
2 4,00( 1) 0,00( O) 0.00( 1) 0.00( 0O)
PITCH K 3.22( 9) 2.54(13) 3.30(10} 3.00(10)
volume 1 3.00( 6) 2.,60( 5) 4.00(10) 4,67( 9)
2 3.45(11) 3.33( 9) 2.88( 8) 3.50( 8)
TEMPO K 5.00( 7) 4,64(11) 5.29( 7) 3.25( 8)
durati 1 4.29( 7) 5.,00( 3) 4.20( 5) 3.75( 4)
ion
2 5.30(10) 6.83( 6) 4.29( 7) 6.33( 6)
. K 4,71( 7) 5.25( 8) 3.88( 8 3.63( 8)
DURATION .
tempo 1 6.25( 4) 6,14{ 7) 5.00( 3) 4,67( 3)
2 5.50( 4) 5.50( 4) 5.00( 4) 7.00( 1)
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APPENDIX VI

BY MODE, SEQUENCE, AND GRADE

Mode
Sequence Grade 2 3 4
Mean S.D. Mean S.D. Mean S.D. Mean S.D,
K 15.33 (4.35) 17.10 (2.90) 15.39 (4.50) 13,73 (4.06)
Volume 1 17.90 (3.79) 18.29 (2.51) 17.95 (3.02) 18.61 (2.23)
2 18,14 (2.95) 18.78 (1,.51) 18.45 (2.13) 18,22 (3.00)
4 12.33 (3.69) 14.75 (4.06) 13.30 (4.05) 12.27 (3.67)
Tempo 1 la.21 {4.33) 16.95 (3.19) 17.85 (1.90) 16.96 (3.13)
2 16.19 (3.70) 18,30 (1.89) 17.00 (3.35) 15.87 (2.74)
K 10.38 (2.85) 11,10 (4.15) 11,09 (2.47) 10.77 (3.48)
Pitch 1 12,20 (3.70) 11.38 (4.49) 13.55 (3.50) 13.39 (4.32)
2 9.90 (2,45) 13.13 (4.60) 13.36 (4.32) 10,61 (3.49)
K 11.76 (3.28) 12.55 (3.90) 12,04 (4.08) 12.00 (3.06)
Duration 1 13.81 (3.86) 14.10 (3.66) 13.25 (4.85) 12.43 (4.58)
2 14.10 (3.67) 15.74 (3.08) 13.32 (4.24) 13.61 (4.24)
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APPENDIX VII

SHORT FORM ITEM ANALYSIS

ﬁ_____—*————

Frequency of Correct Responses

Item yolume Test Tempo Test Pitch Test Duration Test
K 1 2 K 1 2 K 1 2 K 1 2
1 64 76 80 64 78 79 52 58 53 57 58 63
2 59 75 79 66 74 73 41 50 50C 60 67 69
3 67 82 83 51 71 73 32 38 47 45 54 62
4 68 80 80 60 71 83 47 57 58 57 59 68
5 63 75 88 58 70 78 52 50 51 57 52 62
6 55 78 79 55 68 72 53 58 58 45 49 58
7 65 77 81 45 67 63 56 59 59 50 48 56
8 71 73 84 55 71 74 43 57 64 52 53 56
9 62 76 79 44 54 55 50 54 52 55 62 60
10 67 78 80 58 74 75 50 56 51 60 56 62
11 69 78 80 57 78 80 43 49 47 45 59 60
12 69 76 84 61 80 82 50 56 49 63 59 71
13 70 80 82 58 66 71 51 58 48 41 52 54
14 66 74 81 56 65 76 45 52 51 46 62 65
15 72 78 80 59 72 77 52 58 56 55 57 72
16 72 76 86 55 61 77 ‘47 57 55 48 53 62
17 67 79 85 52 79 80 48 48 43 50 57 67
18 68 79 3 65 76 B84 40 52 48 57 61 65
19 62 78 78 58 71 78 35 57 56 51 51 62
20 64 79 84 53 81 69 45 52 54 45 61 70

Total N's by grade: K=86, 1=85, 2=89
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AFPENDIX VIII

SAMPLF LETTER TO PARENTS WHOSE CHILD IS SELECTED
FOR THE MUSIC RESEARCH PROJECT

d>ear Parents:

Our school has been asked to participate in a research study on
the development of musical concepts in young children., We believe
that the study has merit and may lead to a better undexrstanding of
how children learn, The project is supported by the U,S, Office of
Education and is being directed by Donald Taebel, Professor of Music
at Concordia Teachers College,

Several children from the kindergainrten and first grade are
being considered for this ctudy. We would like your child to also
be included in the project, Your child's teacher already knows of
his selection and has given her approval.

In brief, each child in the project will be interviewad twice
a week for four or five weeks., During the interview he will be asked
to listen to musical examples and discover various tonal changes in
these examples. By.observing a child's response to these musical
"puzzles', we hope to learn not only what his concepts of music are,
but also how he learns new concepts. In other words, we are not only
interested in what youxr child already knows, but also how he learns
something new. A report of your child®s achievement in this study
will be provided if you reguest it,

1f you approve of your child being in the project please return
the attached permission form as soon as possible. Should you have
any questions concerning the project, please call Mr, Taebel at
643=3281 oxr 643=3651, ext. 256,

Eloise Busche
Elementary Principal

ALY BT S . v e o 202 KT €0 0K €307 LY (5D G €5 €10 G5 G55 £ £ 4 G 6=y 6 € O /31 0 3 660 3 £ ) Oy () Ol O3 ) € £ ey O3 W €6 €0 £ CX0 G GO €58 Gm 03 £ o G o €D BN 06 59 £ &9 39 £33 60 fee 63 62 o

(Please retuxrn to the Classroom Teachker)

I approve of my child taking paxt in the research project on the
development of musical concepts,

Parent's Signature Date

Child's Name . Bilrthdate

Date Year
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APPENDIX IX
INSTRUCTTONS FOR ADMINISTERING TESTS
Note: See page 51 for orientation instructionse.

CONDUCTING THE INDIVIDUAL INTERVIEW. After this point has been
reached say, "Now that you know how to play the listening game, I
would like to have each of you try some other games by yourself.

You may all go back to your room now and I will call for you one at
a2 time." Before the children leave explain that after each child
is done he will go back to the room and tell the next one to come.
Arrange the order now. Go back to the room with the children and
ask one of them to come back to the test area with you.

The individual instructions will vary depending on the response
mode to which a child has been assigned. There are four response
rmmodes. An explanation of the response modes is given on the accom-
panying colored sheets. The response mode is *ndicated on each
child's white data form. Following the data forms there should be
four colored sheets, The colox of these forms indicates the mode of

response; io.€., green-mode 1, yellow-mode 2, blue-mode 3, and pink-
mode 4.

There are four concepts being measured; they are sequence A=
loudness, sequence B~faster; sequence C~higher, and sequence D-
shorter. Each child will take four tests on these concepts. The
tests are given in a mixed oxder to the children., One c¢hild may take
the tests in ABCD order, another may take them in DCBA oxder, and soO
on. The order in which the tests should be given is indicated by the
capital lettexs on the white sheet of each child. The letters SF
stznd for "short form".

First, you must note the response mode of the child, i.e.s 1,2,
3, or 4 a3 indicated on the white sheet. Then you must note which
test sequence the child is to take. Having determined these two

things, you are now ready to proceed with the individual test instruc-
tions.

Let us assume that the child is assigned to response mode 1 and
that he is to start with test T, which is a test of the concept
vhigher". Say, '"Do you rememb.. the listening game we played last
time? You had to find out what kind of tune I liked best. Let me
play a tune for you again. (Play first phrase of 'Mary Had a Little
Lamb'.) Now I'm going to change the tune a little, listen., (Play
the phrase again, but higher.) Did you hear the change? I like the
second way better. Let's try the game without my helping you and you
listen to the kind of change I like." (Play phrases again, the same
order.) If the child gets this right, repeat the phrases with the
higher one being either firet or second. Do this until the child has
three correct responses. Next say, '"Now listen to the tunes on the
tape recorder, Listen carefully for the change in the tune which I
like. It could be either the first or second tune."

Q
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pPlay T Laped sequence on the cassette. Wuen the first example
is being p-:2d hold up one finger of left hand, hold up two fingers
of your ric - hand for second example. After the second example,
stop the tz.: and ask the child which one he thinks you like the best.
If he is c._zrect, say, "Yes, that!s the right one, etc." and give him
a chip. 1z ne gives the wrong answer, say, "No, it was the other

tune,!" Marx his choice number 1 or 2 and indicate in the boX below
whether it was correct with a plus or incorrect with a O. ‘

RESPONSE MODE 2: (Example of instructions for duration test)
Same introductory remarks as in mode 1. After saying, n"Do you hear
the change? I like that way better" add nT like the tune when the
notes are shorter." Then continue with instructions as before to
this point: "Now iisten to the tunes on the tape recorder. I like
the tune where the notes are shorter. Listen for that kind of change.

Tt might be either the first or second tunea."

For other sequences than D, in which the concept is shorter, say
niouder" for A, “faster" for B, and "higher" for C, If a child asks
what those words mean give him a brief, simple definition and ask him
+o listen to your example. Do not show ithe meaning of these words
with any movement ox drawing. Indicate such questions on the data
form. You should remind the child after each game that he is listen=-

ing for the tune where the notes are shorter, etce

RESPONSE MODE 3: Give the same generzal instructions as in Mode l.
After the first game, ask the child, "Do you know what kind of change
I like?" The possible responses are these:

a, He may choose the correct tune, but give you a wrong O ambiguous
answer. Write down his wrong answer for each game.

b. He may choose the correct tune, and gi-e you a correct answere.

1f he says louder, faster, higher, or shorter show this answexr with a
plus in the verbal response section. If he gives you a synonynm such

as jumpy, bumpy, space between the sounds, etcCe., write this down.

c. If he gets the wrong choice, ask him if he remembers what kind of
change you like. Remind him to listen for it. Ask him to verbalize

‘only if he gets the right answer, o

Note: The "correctress' of the response is based on his initial
choice, NOT his verbal answer. Therefore give him a chip even if he
gives you a wrong verbal answer. Mark the data sheet in the boxes +
or O for the initial choice, not his verbal answeX. Use the section
provided for that answere '

RESPONSE MODE 4: Motor response. Have child tap or hum along
with you as you sing the examples. Have him tap for sequences A, B,
and D. Have him hum or move his hand to reflect pitch changes for
sequence C. If tle child does not respond, you should do the tapping,
bhumming, or moving your hand. :

Indicate on the data sheet which motor activity the child prefers.
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