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FORWARD

One of the major problems facing music educators today is concerned

with planning and implementing music programs at the elementary school

level. Such planning is essential in order that children may achieve a

level of musical development and musical sensitivity which their interests

and capabilities permit. The writer herein reports the first of an ex-

pected series of experimental Studies dealing with the nature ana develop-

ment ;-'f certain fundamental musical skills. The present study focuses

upon aural perception as'an integral factor in the child's musical
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CHAPTER I

NATURE AND SCOPE OF THE PROJECT

Introductory Statement

Within recent years the music programs of schools, at all levels of

instruction, have been given considerable attention by music educators,

general educators and teachers, and school administrators. In general,

these several groups recognize that the school must assume greater

responsibility for developing the aesthetic sensitivity and respon-

-- siveness of all students by providing a variety of meaningful artistic

and aesthetic experiences, including musical experiences. Likewise

there is relatively little disagreement concerning the importance of

music in the day-to-day life of the students. However, concern has

been expressed with yespect to the following:

1. Better definition of the objectives and purposes of music

programs.

2. Adequate identification of the musical content and intent of

such programs.

3. The need to examine teaching procedures to insure that these

are compatible with the objectives which have been developed,

as well as the needs and interests of the students.

4. The need to carry forward continual and systematic evaluation

of music activities and experiences at all levels of instruction.
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Music programs must include a variety of activities and learning

experiences. Certain of these are planned to contribute to the general

musical growth of all pupils. Others are of a more specialized nature

and are planned for pupils whose interests and needs make it'possible

for them to participate at a more advanced level of competence. Both

aspects of the music program are equally important, withr'specialized

activities being the logical consequence of the musical growth which

took place as a result of the carefully conceived general music

experiences. At the elementary school level emphasis is given to those

experiences which permit the development of broad musical understandings

and responsiveness, as well the development of certain basic musical

skills.

Need For Research Concerned With Auditory Perception

The complex patterns of sounds which we call music possess several

characteristics which require the attention of both the listener and the

performer. Individual sounds have pitch, duration, intensity or dynamic

level, and timbre or tone quality. When these sounds are combined into

meaningful groups, the characteristics of melodic shape or contour, tempo

and meter, tonality, phrasing, general style of performance, and the

harmonic implications of the musical segment emerge. The listener must,

if he is to grasp the musical meaning of such tonal combinations, be

capable of accurately perceiving and reacting to all of the characteristics

which may be present in a given musical situation. This is a task which

usually requires the simultaneous aural perception of several character-

istics rather than focussing attention upon a single aspect, such as
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melody, and then proceeding to the next characteristic when re-hearing

the music. Such individualized analysis undoubtedly occurs within the

total process of listening to or performing a given musical composition,

but only as a means through which the individual gains a clearer insight

into the musical meaning of that composition.

A considerable amount of literature is available which discusses

the relationship that the aural perception of certain basic musical
4

elements bears to musical talent or capacity. Many of the standard

tests of musical ability include tasks which require the aural perception

of sounds, often testing a single element at a time. They have not,

however, provided the kinds of data necessary for careful study of the

nature of auditory perception.

Furthermore, these sounds may, subject to certain limitations, be

represented symbolically by means of an abstract system of musical

notation which lakes it possible for the performer to re-create the

music by making appropriate responses to the symbols.

Music educators are agreed that the child's musical growth must

begin with the development of an aural understanding of the melodic,

rhythmic,And interpretative elements of music. Therefore, the basic

music program of the school gives considerable emphasis to activities

which focus attention upon the auditory perception and recognition of

these basic elements, since the resultant aural understandings are

essential for any subsequent development of skills in intelligent music

listening and musical performance. Although comparatively little is

known about the nature of the music reading process itself, there is
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agreement as to the significance of music reading skill in the total

musical development of the individual. Such skill is considered a

basic requisite for independent musical performance, and is also an

important element of musical understanding and appreciation. At the

elementary school level the aural understandings previously referred

to are developed within the context of what is commonly:called the

"music reading readiness" program. It is expected that once the in-

dividual has achieved a reasonable degree of competence in terms of the

aural recognition and understanding of the basic elenents of music, he

will then- be able to successfully undertake music reading activities.

It has been assumed that activities which require the visual perception

and understanding of the various musical symbols are meaningful only

when the individual is already, familiar with the musical ideas that are

being symbolized. This completely logical sequence of events has gained

widespread acceptance although it has not been verified by careful and

systematic investigation. Many music educators believe that children

can, at an early age, be' exposed to certain aural-visual aspects of

music simultaneously.. This may prove more interesting and challenging

than to isolate the aural aspects for an unusually long period of time.

The primary need for an investigation of this kind arises from the

lack of information available concerning the development of auditory

perception by children in the elementary grades. Such information is

necessary in order to plan the sequence and content of programs of in-

struction designed to develop basic aural understandings. For example,

it is necessary to identify the stages through which such development



moves. It is also evident that comparatively little information is

available concerning the general musical growth of children of elementary

school age.

The writer became involved with this problem of auditoq perception

as he carried forward exploratory research relating to music reading

competencies possessed by children in the upper elementary grades. The

results of this pilot study (25) revealed a relatively low level of

music reading accomplishment and suggested that one major source of

reading difficulty might be traced to an inadequate aural understanding

of the musical sounds that were represented by the symbols. A second

project (24) concerned solely with the problem of auditory perception,

permitted only limited conclusions and because the data had been gathered

in a single year and becaUse the melodic element of music had been given

major consideration.

Purposes and Scope of the Study

The basic purpose of the study was to determine the differences

between children at each of the first six grade levels in the ways in

which they perceive and respond to the auditory presentation of material

sounds. Identification of within- and between-grade differences would

make possible a more precise definition of the growth patterns which may

exist in the development of the child's "ear response" to musical elements.

The identification of "competence levels" with respect to auditory per-

ception would serve as a guide for developing programs of instruction in

music reading readiness and in music reading. It is also significant to



6

note that few long-range studies exist in the field of music education,

particularily in terns of the musical development of chile:ran of

elementary school age.

One major aspect of this five-year study was longitudinal in

character. The groups of first, second, and third grade children who

had been randomly selected for participation in the earlier study were

retained in the present study and tested each year until each group had

reached sixth grade. This gave cumulative data of six, five, and four

years respectively for these three groups of children, permitting much

more detailed study of individual and group growth patterns than had

been possible in the earlier study. A second aspect of the project was

to carry forward a series of pilot studies designed to explore the

auditory perception of basic musical elements other than melody - timbre,

rhythm, and harmony. Each of these studies utilized a stratified sample

randomly drawn from each of the first six grade levels. In general,

children who were already involved in the longitudinal study were excluded

from participation in any of the other studies.

Procedures

The samples for this project were drawn from the total public

elementary school population in Madison, Wisconsin. The subjects were

randomly selected from the population at each of the first six grade

levels and were undifferentiated in terms of musical ability. Selection

of the samples took place after mentally retarded children and children

whose physical handicaps might make it impossible for them to perform

the tasks had been excluded from the population. The testing carried on
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in the study was all individualized, a procedure which permitted gathering

data that would be impossible to collect unless elaborate equipment had

been available for use in group testing. The tests themselves were tape

recorded to secure maximum uniformity of testing procedures. The pupil

responses were recorded in the testing situation, not only to insure the

accuracy of the data but to simplify subsequent scoring and evaluation

procedures. Permission to carry forward this project had been granted

with the understanding that the children would be tested during the

regularily scheduled music class rather than to miss any of the academic

classwork.

For all of the tests the child was required to make some kind of

overt musical response to the aural presentation of the test item. For

most tasks a singing response was considered to be the most practical

because all children had had experience in singing as a part of the

regular music program carried on in the schools. Furthermore, such

overt performance was judged to be a reasonable and effective way of

measuring the accuracy of aural perception. The tests themselves had

been specially constructed for use in the study, not only because such

measures were unavailable commercially, but because the unique

characteristics of the total project demanded certain specialized tasks.

A complete discussion of the construction of the several tasks,

the derivation and description of the several samples, and the testing

and scoring procedures that were followed will be given in the appropriate

section of the report.
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Major Hypotheses of the Study

The major hypotheses of the study are:

1. Age and musical experience are significant factors in the

development of auditory perception.

2. The auditory perception of musical sounds is significantly

affected when two or more musical elements are combined

to create more complex auditory situations.

3. Definite patterns of musical development can be identified

with respect to:

a. The perception of short melodic fragments and the

perception of larger musical segments.

b. The perception of rhythmic patterns.

c. The ability to maintain a steady tempo.

d. The ability to respond successfully to melodic fragments

that are given complex harmonic treatments.

The Plan of the Report

Rather than devote a'separate chapter to a review of relevant

literature concerned with the several problems studied during the project,

such a summary will be included in each chapter. Chapter II is devoted

to a discussion of the longitudinal aspects of the total project. Data

on the exploratory studies dealing with timbre, harmony, and rhythm are

reported in Chapters III, IV, and V respectively. The final chapter

presents the major conclusions of the project, together with a discussion

of the implications of the findings.



CHAPTER II

LONGITUDINAL STUDY

Introduction

An extensive analysis of the research literature relating to the

musical development of children was carried forward as part of the two

earlier studies conducted by the writer and continued to be an important

aspect of the present project. The professional literature which in-

cludes courses of study, articles in a variety of professional journals,

and books in the field of music education that deal primarily with the

methods of teaching music are not as relevant to the problem at hand
...

as are research findings.

Several investigators have been concerned with the musical develop-

ment of pre-school children. A more substantial number have dealt with

the musical accomplishments of high school and college youth as well as
...

with developing instruments designed to measure certain musical

characteristics and traits. However, relatively few studies have been

carried forward with children of elementary school age, grades one through

six, and the writer is unaware of any which have extended over a sub-

stantial period of time.

There is ample evidence that specific training and experience have

a significant influence upon children's ability to use the singing voice

accurately and effectively. The pioneer studies of Williams, Sievers

9
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and Hattwick (32 ) were completed in the early 1930's and were concerned

with a variety of problems relating to the musical development of pre-

school children. Few studies of comparable scope have been completed

since that time and yet the need for investigations of this kind con-

tinues to exist. Drexler ( 7 ), working with pre-school children, con-

cluded that training sessions and age were significant factors in the

emerging ability to sing a melodic line independently. For example,

five-year-old children were able to learn simple materials much more

rapidly as were four-year old children. Hattwick ( 8 ) was interested

in determining the appropriate pitch level and pitch range for pre-

school and second grade children and concluded that lower pitch levels

led to greater singing competence for all children. Furthermore,

training did not have an appreciable influence upon raising the pre-

ferred pitch level to that which was utilized in the basic song series.

Updegraf, Heiliger and Learned ( 30) also worked with pre-school

children and found that training resulted in observable improvement

with respect to singing but that not all children benefited equally

from such treatment. Other studies of this period by Jersild (13) and

Jersild and Bienstock ( 12 ) all reached essentially the same con-

clusion; that young children could, if given appropriate amounts of

training and guided musical experience, rather rapidly acquire the

ability to use the singing voice effectively. A more recent study by

Smith (29) concluded that group vocal training is appropriate for

developing tuneful singing at the pre-school level. Culpepper (6 )

was concerned with the defective singer at the fourth grade level and

carried forward an interesting study which resulted in improVed tuneful
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singing by most subjects.

RI

These, and other studies which will not be cited because of the

limitations of space, all indicate that vocal control is directly re-

lated to the concept of pitch. If adequate control, as evidenced by

accurate reproduction of aural stimuli, is present then the concept of

pitch has been differentiated from other concepts present in the total

musical situation. This gives support to the soundness of procedures

which measure auditory perception of pitch in terms of a singing

response to an aural stimulus.

Auditory perception is frequently defined as melodic or tonal

memory and a limited, but significant body of research literature is

available dealing with th-.L. _abject. The studies of .Drake, .Karlin,

Lundin, Kwalwasser and Dykema, Aainwaring, Dykema; Seashore, Semenoff

and Wing have been concerned with developing tests capable of measuring

musical talent, with musical memory as one significant factor in such

talent. These reports will not be summarized here because, while the

writer has examined these reports carefully, much of the information

does not bear directly upon the present investigation. There are,

however, certain studies which have a particular. bearing on the present

problem and these will be mentioned briefly.

nrtmann ( 21) defines the types of tonal patterns common in music

and identifies the relative difficulty of each type. Subjects heard

5-tone patterns and then wrote what they heard, a test obviously designed

for persons having considerable musical training and experience. He

found that narrow intervals had a smaller range of error than wide inter-

vals, that few subjects failed to recognize the element of repetition in
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any given pitch series, and also that few errors were made with regard

to recognition of pitch direction. Stepwise motion is easier to determine

than motion by skips, disjunct pitch patterns which call for frequent

directional change are the most difficult to recognize. In a more

extensive article Ortmann ( 20) discusses the psychological status of

tones in melodic fragments and makes an analysis of typical test errors.

He considers the influence upon melodic memory of such factors as:

(1) the length of the item, with the final tone of any pattern being

stronger than the initial tone because it occurs last and is easily

within the memory span, (2) the highest and lowest tones of a pattern

tend to assume positions of prominence because they identify the pitch

range of the item, and (3) the status of any given tone is not constant

because it IS' associated with other factors present in a given melody.

He also recognizes that tempo and intensity also affect the perception

of groups of tones. Heinlein ( 9 ) was primarily concerned with

questioning the validity of the Seashore Tonal Memory Test as one

measure of a musical mind, particularily with reference to the nature

of the task. The task required the listener to identify the changed

tone within the second aural presentation of a tone pattern which made

the pattern different from the first presentation. Heinlein feels that

the musical person perceives the total pattern as a complete entity and,

for this reason, is unable to concentrate upon the separate parts of that

pattern. He further points out that the number of tones in a pattern

does not necessarily constitute a valid measure of the degree of diffi-

culty, that some 6-tone patterns are easier than some 4-tone patterns.

The Seashore Tonal Memory Test assumes that item difficulty is a function
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of the number of tones in the stimulus. Poly-direction patterns, says

Heinlein, are generally more difficult than uni-directional patterns

and the factors of rhythmic grouping and accentuation functions in the

perception of tonal configuration. Bugg and Herpel ( 4 ) were also

interested in the nature of tonal memory as a function of musicality

and chose to define "tonal memory" as the ability to remember isolated

tones while "musical memory" was the ability to grasp and retain musical

phrases. They concluded that tonal memory is an essential factor of

superior pitch, timbre and rhythmic judgments.

This is by no means an exhaustive summary of research literature

which relates to the major concerns of the longitudinal aspect of the

study, Boekelheide ( 1 ), Kirkpatrick ( 15), and Reynolds ( 26) were

Zirectly, or indirectly concerned with the relationships between the

musical skills of young children and certain environmental factors. All

found, as might be expected, that children from poor musical environments

generally showed a lack of singing or musical skill and that poor environ-

ments were frequently associated with the socio-economic status of the

family. Within the past ten years considerable interest has again been

generated in measuring the musical potential or musical achievement of

individuals. Although this work is of considerable interest it will not

be cited in the report. The more recent developments with respect to

improved instructional procedures, utilizing programmed instructional

materials and devices, have significant implications for music programs

but do not have a direct bearing upon the present problem.

Most of the studies that have come to the attention of the writer

have been completed within a limited span of time and usually have
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involved a fairly limited number of children or a restricted sample.

This rather clearly emphasizes the need for studying the same group of

children for a period of several years in order to more clearly identify

certain problems and characteristics relating to their musical growth

and development. The writer's initial project in this problem area had

been completed in a single year and, although children from each of the

first six grades had been involved in the study, there were certain

limitations placed upon the interpretation of the data with respect to

possible changes in musical behavior which might occur from year to

year. One effective method by which such limitations might be altered

would be to replicate the same study for several years, using different

groups of children for each replication. Another would be to retain the

same group of children for a longitudinal study. The writer decided to

pursue the second course of action because it was believed that cumulative

data on the same sample would be of considerably greater value than

several sets of data on independent samples.

Selection of the Sample

The initial study had been carried on during the 1959-60 school year

and a variety of data obtained for a total sample of 606 children randomly

selected from the first six grades. The longitudinal study could have

been carried forward using this original sample, testing the children

each year until they had completed sixth grade. However, two problems

became apparent with respect to this procedure. First of all, cumulative

data of only two or three years, the maximum obtainable from the fourth

and fifth grade children, might not make as significant a contribution as
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data obtained over a four-, five-, and six-year period. Secondly,

information obtained from school authorities indicated that a signifi-

cant number of children in the lower grades transferred out of the public

schools each year and at all levels many children moved out of the

community. Therefore, one would expect that the number of children

who had participated in the original study would decrease each year

with the chance that the first and second grade groups might show almost

a fifty per cent loss by sixth grade, leaving approximately fifty in

each group. Since the writer had planned for cumulative data for several

grade groups, each containing approximately 100 children, it was necessary

to take steps that would insure groups of this size.

Prior to the conclusion of the 1959-60 school year, additional

numbers-of-children were randomly selected from the total population in

each of the three lower grades, and given the same tests that had been

administered to the original sample. This gave, at each grade level, a

sample that was large enough to absorb the anticipated losses and still

conclude the total study with data for at least 100 children per group.

Table .1 gives the number of children in the original sample and the

number that-had been added at the three lower grades. The writer decided

not to retain fourth and fifth grade children in the longitudinal study,

partly because of the limitations of data which covered only a two- or

three-year period, but primarily because the design of the overall pro-

ject permitted administering only a restricted number of tests within

any given year.

Throughout this chapter these three groups will be identified and

discussed as follows: Group 1 includes those children who were in
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Table 1

Distribution, By Grade, of Children Participating

in the Longitudinal Study

Grade

1959-60
Sample,

Additions to
Original Sample Total

1

2

3

4

5

6

Total

120

103

93

102

102

86

66

64

63

OIL MO

IMIP.

..11

186

167

156

00 Os as

MII

OP

606

=11111

193

=ll
509

Table 2

Distribution, by Number of Years of Participation,

of the 509 Children in the Longitudinal Study

Number of Years
of Participation

Group 1 Group 2 Group 3

Boy :Girl Total Boy Girl Total Boy Girl Total

6 52 50 102 -- -- -- -- ..-

5 9 8 17 45 51 96 -- -- __

4 8 5 13 9 6 15 55 45 100

3 4 3 7 9 8 17 9 15 24

2 7 7 14 7 6 13 8 6 14

1 15 18 33 12 14 26 13 5 18

Total 95 91 186 82 85 1 167 1 85 71 156
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Grade 1 in 1959-60, for whom we normally would have six years of data;

Group 2 represents the Grade 2 children of 1959-60 with five years of

data; and Group 3 are the Grade 3 children of 1959-60 for whom we have

four years of data. Table 2 gives the number of years children in each

of the three groups actually participated and shows that the additional

testing done during the pilot study to increase the size of each group

was justified in view of the number of children that were unavailable

for testing after one or more years of the project. For Group 1, the

102 children with six years of data represents 55 per cent of the

original group. The greatest loss, 33 children or 18 per cent of the

total, occurred between first and second grade. Group 2 shows that 96

m.
children completed the expected five years of testing, giving an overall

reduction of 71 children or 42 per cent of the total. Here too the

greatest loss occurs immediately after the initial year with 26 children,

or almost 16 per cent of the original group, unavailable for further

testing. Group 3 sustained a 36 per cent loss, represented by the 56

children with less than four years of data. Every effort was made to

locate all of the children each year and, although detailed records were

not maintained, these losses can be attributed to one of the following

factors:

1. Approximately half of the losses were due to children moving

away from the community.

2. During this five-year period several new schools were opened

and, because many children were transferred to a different

school and could not be readily located; these were temporarily

"lost" for a year or two.
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3. Many children had transferred to parochial schools and con-

sequently were no longer available for testing.

4. Absence from school, failure to complete the test, or faulty

recording of the tests accounted for approximately ten per

cent of the losses sustained during the project.

Despite all of this, it should be noted that the original goal of

approximately 100 children per group was realized.

45 Item Test

Procedures.

Since many readers may not be familiar with the original pilot

study, a brief summary of the procedures followed for this aspect of

4

the longitudinal study would be in order. The participating children

had been randomly drawn from the total elementary school population of

the first three grades so the sample contained approximately equal numbers

of boys and girls and retained that proportion of children at each grade

level which was observed for the total population.

One of the basic measures utilized throughout the longitudinal

study was the 45-Item Test of melodic perception that had been developed

for the pilot study. The reliability coefficients, by grade level, had

been determined by the Kuder-Richardson No. 20 formula and are given in

Table 3. These, together with the standard error, show that the test

has a high degree of stability and internal consistency at all grade

levels, suggesting that continued use of the measure could be justified.
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Table 3

Reliability Coefficients and Standard Errors

for the 45 -Item Test

1 2 3 4 5 6 1-6

Reliability Coefficient

Standard Error

.95

2.29

.96

2.34

.96

2.39

.97

2.37

.97

2.31

.97

2.34

.97

2.36

The data for this 45-Item Test will be discussed in a variety of ways

in order to answer some of the questions posed for this aspect of the

study.

The 45-Item Test has been constructed on the basis of an extensive

analysis of more than 500 songs which had been carried forward to identify

common tonal configurations in major and minor tonalities. Exploratory

testing had served to further identify tonal configurations that met the

appropriate criteria of item difficulty and item discrimination. A copy

of this basic test is included in Appendix A with the patterns repre-

senting the following common types of musical contours: (1) ascending

scale and/or chord; (2) descending scale and/or chord; (3) ascending -

descending scale and/or chord; and (4) disjunct patterns. The test was

tape recorded to insure uniformity of testing procedures and included

the following: (1) a practice session of five trial items which could

be repeated as often as necessary; (2) the aural presentation of each

item, preceded by the number of the item; and (3) a timed interval of

silence following each item that was varied according to item length,

during which the child was to sing a response that duplicated the pre-

1
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sentation. For the original test, the items had been presented at a

tempo of el = 90 with the intervals of silence varying in duration from

four to seven seconds. Not only was this tempo too slow to hold the

child's interest and attention, but there was also 'a lack of continuity

for the test as a whole. To correct this, the cest items were presented

at a tempo of tii = 120, the intervals of silence were correspondingly re-

duced, and more care was taken to insure that the item numbers were

announced rhythmically and in tempo. Although it can be seen that the

test items were not grouped according to the number of tones, this did

not have any effect upon the overall rhythmic continuity of the test

itself. Appendix A gives detailed instructions for timing the test.

Each child was tested individually and his responses tape recorded

during the testing situation to facilitate subsequent processing and

scoring. The test was preceded by a brief orientation given by the

examiner to remind the child of the nature of the task, although this,

as well as practice with the trial items, became less necessary after

children had been tested at least twice. All of these tests were given

during the first semester of each school year and, although the children

remembered having been tested the previous year, none were able to recall

any of the test items after an interval of one year. The testing was

done in any available, reasonably isolated room the particular school

was able to provide for this purpose and no special equipment was necessary

other than the two tape recorders (Wollensak T-1500) provided by the

examiner.

The procedures for processing and scoring the Pupil Response Tapes

for the 45-Item Test have been detailed in the earlier report and may be
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summarized as follows:

All tests were processed aurally and the incorrect responses

to each item entered as tonic sol-fa syllables on the individual

data sheets for each pupil. Correct responses, those which

duplicated the stimulus, were indicated on the data sheets by

a check mark to facilitate scoring,

The tests were then played a second time, and scores assigned

to each test item on the basis of the scoring system which had

been developed. This served not only to verify the accuracy of

the initial processing, but the combination of hearing the re-

sponse while, examining its syllabic notation made it possible

to more accurately and consistently assign the appropriate

score to the several types of possible responses.

3. The scoring system, as given in Appondix A, rewarded correct

and partially correct responses in terms of the number of tones

that had been reproduced correctly. In addition, proportionately

smaller score values were assigned to responses which retained

the general contour and/or length of the stimulus but contained

no correct pitches.

4. Every fifth test was independently processed and scored at

least two months after the initial processing as a further

check on the accuracy of scoring.

No attempt was made to weight the individual item values on the

basis of item difficulty or complexity other than to assign a six-tone

item twice as many points as had been assigned a three-tone item. The

writer agrees with the position taken by Heinlein (9 ) that the number
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of tones Ln a pattern does not constitute a valid measure of the item

difficulty and the data from the present study substantiates this position.

However, the major purpose of the study was not to construct and validate

a predictive measure, but to obtain data relative to the performance be-

haviors of children. The findings with respect to item complexity will

be discussed later in the report.

The writer was satisfied that the subjective judgments of trained

musicians with respect to the accuracy with which the stimulus had been

reproduced were sufficient for the purposes of the present study,

particularity in view of the accuracy with which these judgments were

made when the tests were processed a second or third time. The objective

measurement of pitch differences, stated in terms of frequency differences

between the individual tones of the stimulus and the response, can always

be carried forward in a laboratory situation should this kind of informa-

tion seem to be of value since all response tapes have been retained.

However, in view of the age level of the children involved, it seemed

both logical and justifiable to ignore minor pitch deviations as long

as the essential pitch relationships were not disturbed. For example,

the stimulus "C - E - G" or "do - mi - sol", might have resulted in a

slightly out-of-tune response. It is possible to objectively measure and

report the frequency differences between each tone of the stimulus and

response. A more realistic situation exists when the response can be

viewed subjectively, as is true with all music listening, and we can

accept as accurate those responses which retain the characteristic

relationships of "do-mi-sol". The listener has to decide when the "E"

becomes so flat that it must be reacted to as an "41", or when "mi" no
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longer can be accepted as "mi" within the context of the pattern. Further-

more, the entire pattern might be reproduced at a pitch level that is

only slightly higher or lower than the stimulus and still, under these

conditions, be accepted as accurate as long as the interval relationships

remained unchanged. A number of psychological and acoustical studies

suggest that pitch differences which can be identified objectively do

not necessarily evoke strong feelings of unacceptable intonation from

the listener. The listener may well possess a highly developed sense of

pitch discrimination but, because of the musical situation, is capable

of accepting minor pitch variations with considerable tolerance.

One final step was taken to further justify the confidence placed

in the procedures for processing and scoring the test. Ten graduate

students enrolled in music during the 1960 summer session were invited

to participate in a two-hour training session planned to acquaint them

with the nature of the test and the procedures to be used in transcribing

the recorded responses into syllabic notation. All participants had

received an undergraduate degree in music, were experienced music

teachers, and had earned high scores on a melodic dictation test which

utilized the items of the 45-Item Test that had been given prior to the

training session. Each participant was then provided a Pupil Response

Tape containitg the tests of five children, a set of test blanks, and a

tape recorder and asked to transcribe the responses, replaying the item

as often as necessary to insure accuracy. The transcribing was done

independently as the time schedules of the participants permitted and

the completed test blanks returned within a week. This process, using

the same tests and the same participants, was repeated three weeks and
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six weeks later. The three sets of data were then examined to ascertain

the accuracy and consistency with which each participant had processed

the tests, and the agreement among the participants for the three sets.

Each of the 45 items on the participant's test blank for each pupil

was scored "right" if it agreed with the Master Key and "wrong" even if

only a single tone failed to agree with the Key. Each participant was

then given a score representing the sum of the "right" responses for the

five tests in each "set", with 225 points as the perfect score. To verify

the accuracy with which the processing was done, the mean score for each

set was calculated for the ten participants. For Set 1 the mean was

138.6 which represented a sixty per cent level of accuracy. For Set 2

the mean of 184.5 represented improvement to above an eighty per cent

level of accuracy; while Set 3, with a mean of 218.25, represented a

ninety-seven per cent level of accuracy. Correlations between sets

were calculated to verify the agreement among participants and yielded

the following coefficients:

a. Between Sets 1 and 2 -- .96

b, Between Sets 1 and 3 -- .89

c. Between Sets 2 and 3 -- .97

These results indicated that accuracy of processing improved substantially

-with experience, that there was a high degree of consistency for each

participant, and that there was significant agreement among the parti-

cipants in terms of transcribing the responses. It was deemed appropriate,

therefore, to retain these processing procedures for the longitudinal

study as well as other aspects of the project.
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Results: Total Test

Although Table 2 shows that complete data for this test had been

obtained for approximately 100 children in each group, it was decided

to utilize equal cells of 45 boys and 45 girls for certain of the

statistical analyses. The additional cases were discarded at random

to equalize the size of the cells although subsequent descriptive

analyses utilized all of the original data that had been gathered.

One of the primary concerns of this study was to ascertain the

changes which take place with respect to aural perception as the same

children move from grade level to grade level. The three groups of

children could be expected to differ in certain respects; not only

because each represented a different grade level at the start of the

project and consequently might be expected to demonstrate differing

levels of musical achievement, but because each had been drawn in-

dependently. Therefore, the discussion which follows will treat the

groups independently at times and at other times will view them as a

total sample.

Table 4 summarizes the analysis of variance of the two main effects,

grade level and sex, and the single interaction for each of the three

groups. In this context it should be understood that "grade level"

refers to the grade the child was in at the time he was tested. The

results indicate that the main effect of grade level was significant at

the .01 level for all groups while the second main effect of sex was

significant at that level only for Group 2 and Group 3. Thus, grade

level produced significant differences in total test scores irrespective

of sex and, for Groups 2 and 3, the differences between the scores of
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Table 4

Summary of Analysis of Variance of 45-Item

Test Scores for Groups 1, 2 and 3

Source of Variation

Group 1

df

5

1

5

528

Mean
Square

21.58**

2.47

IMO

Sum of
Squares

Grade Level

Sex

Grade and Sex

Within Groups

Total

1,262,410.614

28,864.267

7,135.512

6,177,135.822

252,482.123

28,864.267

1,427.102

11,699.121

7,475,546.215 539

Group 2

Sum of Mean
Source of Variation 15-1. df Square F

Grade Level 471,281.689 4 117,820.422 8.433**

Sex 162,070.223 1 162,070.223 11.60 **

Grade and Sex 3,712.311 4 928.078 - - --

Within Groups 6,147,272.223 440 13,971.073

Total 6,784,336.445 449

Group 3

Sum of Mean
Source of Variation §gria df St.qe F

Grade Level 220,310.275 3 73,436.758 5.477**

Sex 74,046.025 1 74,046.025 5.522**

Grade. and Sex 7,577.431 3 2,525.810

Within Groups 4,719,596.800 352 13,407.945

Total 5,021,530.530 359

** Significant at the .01 level.
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the boys and girls (ittered significantly irrespective of grade. There

were no significant interactions between these two variables, reflecting

an absence of any pattern of consistent differences which could be

attributed to a combination of the two.

Table 5 gives the test means, by grade level and sex, for the

three groups and it can be seen that the annual mean becomes higher each

successive year. In view of the nature of the task and the fact that

these children had had a complete year of music instruction as part of

the regular school program such gains could be anticipated. The mean

of the means, given in the final column of Table 5, shows that Groups

1 and 3 have a difference of only 1.78 points, with Group 2 approximately

five points higher than each of the other groups. The reader will note

that the mean for the initial year of testing is 213.37 for Group 1,

242.01 for Group 2, and 248.40 for Group 3 which undoubtedly reflects

the age differences and school music experience that appear to favor

older children. The means at the sixth grade level reverse this order

and Group 1, with six years of testing, concludes the project with the

highest mean. These two variables, (1) age of child when testing began,

and (2) number of years of testing, appear to counteract each other to

produce overall means that are very similar for all three groups.

Table 6 shows the magnitude of the annual differences, or gains,

and there is a slight tendency for these to decrease in size as the

childre-A attain the upper grades. The average difference, given in

Column 6, shows that groups 2 and 3 proceed at almost identical rates

while Group 1 has an average gain approximately six points higher.
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Table 5

45-Item Test Means, by Grade Level

and Sex, for Groups 1, 2 and 3

GRADE LEVEL

1 2 3 4 5 6 Mean

Group 1

Boy 209.38 250.31 259.64 290.13 323.02 344.56 279.51

Girl 217.36 252.31 276.93 307.40 345.67 365.11 294.13

Mean 213.37 251.31 268.29 298.77 334.34 354.83 286.82

Group 2

Boy 228.13 249.98 273.62 297.18 314.64 272.71

Girl 255.89 294.84 312.67 338.42 351.51 310.67

Mean 242.01 272.41 293.14 317.80 333.08 291.69

Group 3

Boy 235.80 270,80 281.31 294.87 270.69

Girl 261.00 286.47 315.16 334.89 299.38

Mean 248.40 278.63 298.23 314.88 285.04
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The Scheff test of the differences between grade levels for each

group showed that none of the annual differences met the appropriate

level of significance. For Group 1 the Scheffg's showed that the

following comparisons were significant at the .01 level: Grade 1

versus Grade 4, Grade 1 and 5, Grade land 6; Grade 2 and 5, and Grade

2 and 6; Grade 3 and 5, and Grade 3 and 6. For Group 2 the comparisons

between Grades 2 and 5 and Grades 2 _Ad 6 were significant at the .01

level. For Group 3 only the comparison between Grades 3 and 6 was

significant. These findings agree with the results of the earlier

study which showed that at least a two-year interval was necessary to

produce differences that met the required level of significance, and

that a three-year interval could always be expected to yield differences

that were significant.

Therefore, although there is an annual gain shown by all three

groups, the data cannot support any hypothesis which suggests that

greater gains are made at one particular grade level in preference to

any other. The performance of these children on this type of task

proceeds it a fairly uniform rate of improvement which slows down in

the upper grades only because an increasing number of children earn

high scores that cannot be further imprcved.

The practicing music teacher has long been aware of the differences

between boys and girls in terms of musical achievement and attitudes

toward music. Many investigators have concluded that boys, because of

certain negative or neutral attitudes which they have developed toward

music as a result of a variety of factors, fail to achieve as high a

level of competence as might be possible or expected. The analysis of
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Table 6

Annual Differences (Gains) for 45-Item Test

Means for Groups 1, 2, 3

BETWEEN GRADES
Mean

tGroup 1 and 2 2 and 3 3 and 4 4 and 5 5 and 6 Difference

1 B 1

G

Combined

2 B

G

Combined

3 B

G

Combined

40.93

34.95

9.33

24.62

30.49

30,47

32.89

38.27

21.54

19.44

37.94 16.98 30.48 35.40 20.49

21.84 23.64 23.56 17.47

38.96 17.82 25.76 13.09

30.40 20.73 24.66 15.28

35.00 10.51 13.56

25.47 28.69 19.73

30.23 19.60 16.64

Table 7

Differences Between 45-Item Test Means

of Boys and Girls, by Grade Level, for

Groups 1, 2 and 3

27.03

29.55

28.29

21.63

23.91

22.77

19.69

24.63

22.16

Grade Level'

Group 1 2 3 4 5 6
Mean

Difference

1

2

3

7.98 2.00

27.76

17.29

44.87

25.20

17.27

39.04

15.67

22.65

41.24

33.84

20.55

36.87

40.02

14.62

37.96

28.69
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variance showed that the hypothesis of no difference" between boys and

girls could be retained for Group 1 but that the hypothesis would have

to be rejected for Groups 2 and 3. The entries in Table 5 show that

the girls consistently earned higher mean scores than the boys. Table

7 gives the differences between these means, by grade level and group,

and it can be seen that the mean differences of 37.96 and 28.69 for

Groups 2 and 3 respectively are considerably larger than the 14.62 for

Group 1. In general, the following observations can be made:

1. All three groups follow a similar pattern in that the

differences between boys and girls become larger as the

children move into the upper grades. This pattern is not

as consistent when one examines the record of Group 2.

2. The boys and girls of Group 1 perform with similar accuracy

in the first two grades but then begin tc diverge for the

last four years. At no time, however do these differences

meet the criterion of statistical significance.

3. There is evidence that the girls in Group 2 demonstrate a

much higher level of accuracy each year of the study than

do the boys. The entries for Group 3, Grade 5 and 6, also

emphasize the fact that the girls, for some reason, are

capable of better test performance.

If we refer again to Table 6 and examine the annual differences, or

gains, for the boys and girls, there is no clearly discernible pattern

which might help explain the differences noted in Table 7. For Group 1,

the gains of the boys and those of the girls remain at almost the same

level except for the sharp decrease between grades 5 and 6 and the lack
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of progress made by the boys between grades 2 and 3. The boys of Group

2 show a much more even rate of improvement than do the girls and again

we note that both boys and girls have a much smaller gain between grades

5 and 6. When the entries for Group 3 are considered it appears that

these boys perform in a way which supports the observations of the

practicing teachers -- they cease progressing between grades 4 and 5 while

the girls continue to show improved test performance. The mean differences

noted in the final column are quite similar for boys and girls when the

three groups are considered independently.

All of this information suggests that the probable explanation for

the significant F ratios which were obtained for Groups2 and 3 may be

attributed to: (a) the girls in Group 2 were, for a variety of reasons,

capable of achieving a much higher level of accuracy at the start of

the testing than were the boys and retained this initial advantage

throughout the project; and (b) the same characteristics can be noted

for the girls of Group 3 but to this must be added the obvious failure

of the boys to maintain a satisfactory rate of improvement. For some

reason these characteristics were not present in Group 1 and the

differences between boys and girls were not sufficient to satisfy the

criterion of significance at the .01 level. The fact that the inter-

action between grade, and sex was not significant for any group indicates

that these differences were not restricted to any given grade or grades.

Two subsidiary questions remain unanswered with respect to the

performance of these three groups of children:

1. To what extent does grade level influence the accuracy with

which children respond to aural stimuli?
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2. To what extent does prior practice on the test influence

the accuracy with which children respond to aural stimuli?

In the preceding discussion each group had been treated independently

and certain characteristics that were common to all groups were pointed

out. However, because these children became involved in the project

at three different grade levels and remained in the project for

different periods of time it was not feasible to make comparisons on

the basis of the data as organized and presented in Tables 5 through 7.

One suggested approach to the first question was to utilize the first

four years of test scores for each group, thus equalizing the total

effect of practice in taking the test and considering the groups on

the basis of grade level when beginning the testing. Table 8 gives

the means for the first four years for each of the three groups and

the reader is asked to keep in mind the following:

a. For Group 1 these four years include grades 1 to 4.

b. For Group 2 these four years include grades 2 to 5.

c. For Group 3 these four years include grades 3 to 6.

Table 9 summarizes the analysis of variance of the three main

effects of group, year of testing, and sex as well as the interactions

of these effects. The results show that all main effects are significant

at the .01 level and, in view of the earlier analyses for each group,

these findings could be anticipated with respect to sex and year of

testing. The Scheff tests of the differences between groups showed

that the comparisons of Group 1 with Group 2, and Group 1 with Group 3

were significant while the comparison of Groups 2 and 3 did not produce

differences that were statistically significant. The hypothesis that
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Table 8

45-Item Means, by Group, for Each of the

First Four Years of Participation

Group 1st Yr 2nd Yr 3rd Yr 4th Yr

=
Mean

1 213.37 251.31 268.29 298.77 257.93

2 242.01 272.41 293.14 317.80 281.34

3 248.40 278.63 298.23 314.88 285.04

Combined 234.59 267.45 286.56 310.48 274.77

Table 9

Summary of Analysis of Variance of 45-Item

Test Scores for First Four Years of Participation

Source of Variation Sum of Squares df Mean Square F

Group 155,539.15 2 77,769.57 5.828**

Year 832,136.92 3 277,378.97 20.787**

Sex 182,728.06 1 182,728.06 13.69 **

Group x Year 9,155.65 6 1,525.94 0.114

Group x Sex 33,996.24 2 16,998.12 1.274

Year x Sex 8,252.98 3 2,750.99 0.206

Group x Year x Sex 6,803.31 6 1,133.88 0.084

Within 14,091,080.76 1056 13,343.83

Total 15,319,693.05 1019

**Significant at the .01 level
I
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the three groups are drawn from a common population is untenable and

one can conclude that grade level does have a significant influence upon

the accuracy with which children are able to perform tasks of this kind.

This i3, of course, true only with respect to children beginning at

the first grade level. Their lower scores at the stcrt of the testing

indicated that these children lacked both adequate vocal control and

skill in responding to melodic items that were presented aurally. This

initial disadvantage continues throughout the first four years of testing,

as the means given in Table 8 indicate. On the other hand, the second

and third grade children of thiS sample possessed similar Competencies

despite the one-year grade advantage held by Group 3 children. These

similarities and differences become more apparent when the differences

between the means of these thre' groups are examined in Table 10.

The other two main effects, year of testing and sex, need not be

discussed again because the influence of these upon the test scores has

already been considered. The Scheffdtest of the differences between

means for each year of testing, when the groups are combined, supports

the previous finding that a two- or three-year interval will invariably

yield differences that are significant.

The second question results from an examination of the data pre-

ser.Z.ed in Table 5, showing that Group 1 children attain a higher mean

by the time they reach Grade 6 than is observed for either of the other

two groups. If higher scores, reflecting improved accuracy, is a function

of grade level alone then one would expect the means of the three groups

to be similar. That the: differ suggests that this may be a function of

additional practice and experience with testing. It has already been
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Table 10

Differences Between 45-Item Test Means, by Group and

Year, for First Four Years of Participation

Between Mean

Group 1st Yr 2nd Yr 3rd Yr 4th Yr Difference

1 and 2 28.64 21.10 24.85 19.03 23.41

1 and 3 35.03 2732 29.94 16.11 21.11

2 and 3 6.39 6.22 5.09 -2.92 3.70

Table 11

45-Item Test Means, by Group, for Each

of the Final Four Years of Participation

Group Gr. 3 Gr. 4 Gr. 5 Gr. 6 Mean

1 268.29 298.77 334.34 354.83 314.06

2 272.41 293.14 317.80 333.08 304.11

3 248.40 278.63 298.23 314.88 285.04

Combined 263.03 290.18 316.79 334.26 301.07
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stated that because of the similarity between the overall means for

each group these two effects may equalize one another. The data was

reorganized so that only the final four years of test scores were

utilized, thus comparing all three groups at the same grade levels and

with similar or equal amounts of musical experience as a result of

the music programs in the schools. It is assumed that differences

which occur are likely to result from varying amounts of previous

practice in taking the test two additional years for Group 1 and one

additional year for Group 2.

The means for these groups, given in Table 11, show,. that Group 1

has the highest overall mean of 314.06, followed by Groups 2 and 3

in that order. The analysis of variance, summarized in Table 12,

again indicates that all three main effects of group, grade level,

and sex produce F ratios that are significant at the .01 level while

none of the interactions produce R ratios that are significant. For

this treatment of the data, the Scheffe tests show that the difference

between Group 1 and Croup 3 is significant at the .01 level; that the

difference between Group 2 and Group 3 approaches the .05 level signi-

ficance; and that the difference between Group 1 and Group 2 is not

significant. Since these differences. are all in terms of the higher

means of Grodp 1 it appear'S' that-additional practice in taking the

test has considerable influence upon test scores. The differences

between the means of the three groups, as shown in Table 13, create a

pattern that is almost the reverse of the pattern of differences for

the first four years as given in Table 10. The rapid improvement

shown by Group 1 children during Grades 5 and 6 far exceeds that shown
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Table 12

Summary of Analysis of Variance of 45-Item Test Scores

for Final Four Years of Participation

Source of Variation Sum of Squares df Mean Square F

Group 156,604.99 2 78,302.49 6.002**

Grade Level 786,866.54 3 262,288.85 20.104**

Sex 235,646.49 1 235,646.49 18.062**

Group x Grade 23,341.10 6 3,890.18 0.298

Group x Sex 20,070.87 2 10,035.44 0.769

Grade x Sex 3,296.14 3 1,098.71 0.084

Group x Grades x Sex 5,536.90 6 922.82 0.071

Within 13,777,289.02 1056 13,046.68

Total 15,008,652.07 1079

**SignifiCant at the .01 level

Table 13

Differences Between 45-Item Test Means, by Group and

Grade, for Final Four Years of Participation

Between
Group Gr. 3 Gr. 4 Gr. 5 Gr. 6

Mean
Difference

1 and 2 -4.12 5.63 16.54 20.75 9.95

1 and 3 19.89 20.14 36.11 39.95 29.02

2 and 3 24.01 14.51 19.57 18.20 19.07



39

by Groups 2 and 3 and it would appear that additional practice in taking

the test has considerable influAnce upon test scores. -

These findings are not such as to cause major concern. The writer

believes, since the study utilized no control group as such, that the

often-discussed "Hawthorne effect" may not be present to influence the

scores of one group more than the scores of any other group. The

differences noted above which suggest that the scores for Group 1 might

1e significantly higher as a direct result of additional practice must

be viewed with caution. If such practice has more influence upon test

scores than grade level and the usual musical experiences provided by

the school, this would be of considerable interest to persons planning

programs of instruction. The fact that the children in Group 1 con-

tinued to show considerable improvement in the upper two gradeF suggests

that music teachers must constantly be alert for new ways of challenging

the musical interests of children and that even a relatively simple

performance test would be of value,

Results: Competence Levels

One of the questions raised by the pilot study concerned the rela-

tionship between grade level and the development of auditory perception.

In addition to comparisons in terms of the grade level means, the scores

for the six grades had been combined into a single frequency distribution

and four competence levels then established. It was found that the

proportion of children with scores in the inter-quartile range remained

reasonably constant from grade level to grade level as might be expected.

There was, however, a pronounced increase in the proportion of children
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with scores in9the upper quarter, as each successively higher grade level

was examined, accompanied by a decrease in the proportion of scores in

the lowest quarter. It was not possible to determine the changes which

might occur with individual children as they moved from grade level to

grade level because each grade level represented a different sub-sample.

The means given in Table 5 clearly showed that there was marked

improvement for all groups each successive year. To more precisely

determine the characteristics and nature of such improvement, the scores

for each year of testing, with Groups 1, 2, and 3 treated independently,

were arranged in frequency distributions. The median, 25th and 75th

percentile points were identified in each of these several distributions

and served to define the limits of four broad competence levels as

follows:

Competence Level 1: all scores below the 25th percentile,

Competence Level 2: scores between the 25th and median,

Competence Level 3: scores between the median and 75th, and

Competence Level 4: scores above the 75th percentile.

This procedure seemed appropriate because it would tend to minimize the

influence that practice in taking the test might have upon the test

socres. Although a largel number of competence levels might have been

used the writer felt that four were sufficient for the needs of the

study. Table 14 gives the score values of these percentile points each

year for each of the three groups. The score ranges for each competence

level can readily be determined and therefore need nut be included in

the table.

11.8.u.
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Table 14

25th iledian, and 75th Percentile Points, by

Grade Level and Group, for 45-Item Tests

Grade Level

1 2 3 4 5 6

Group 1 25th 128.25 178.25 185.75 227.00 282.62 317.00

Mdn, 205.75 229.50 269.50 324.50 364.50. 382.00

75th 302.00 346.38 378.88 390.12 421.38 429.50

Grodp 2 25th 144.50 172.00 215.75 227.00 272.00

Mdn. 239.50 294.'50 317.00 353.25 369.50

75th 332.63 370.33- 402.00 421.38 423.88

Group 3 25th 153.66 188.88 226.38 250.33

Mdn. 239.50 282.00 304.50 329.50

75th 358.25 395.75 405.75 412.00

-----;-or;7,3270/-isyg'xe



42

The data from the table is presented graphically in Figure 1 and

shows the following with respect to the three groups:

1. The higher score values each successive year show that con-

tinuous improvement was made by all three groups. The 25th,

median, and 75th curves for any given group are similar in

contour, an expected consequence of the procedures followed

in deriving these percentile points. The 75th percentile

shows that the rate of improvement tends to reach a plateau

at Grade 4. This can be attributed to the fact that high

test scores are difficult to improve, especially since many

children were able to earn perfect scores during the last

two years.

2. Vortical comparisons, beginning at "Grade 3" and continuing

through the remaining three years, view the three groups in

terms of a common grade level. In general, the scores at

each of the three percentile points are highest for Group 1,

then Groups 2 and 3 in that order. This is due, in part, to

the benefits of practice since Group 1 began two years earlier

than Group 3. For the 25th percentile it is obvious that

Group 1 continues to improve at a more rapid rate than Group

2 or 3.

3. When comparisons are made in terms of the initial year of

testing (Grade 1 for Group 1, Grade 2 for Group 2, and Grade 3

for Group 3) Figure 2 shows that older children perform with

greater accuracy than younger children. Group 3 consistently

has higher scores than Group 1 but is not always superior to

Group 2.
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Figure 1

Simple Graph Giving 25th, Median, and 75th Percentile Points,

by Group and Grade, for Annual Distributions of 45-Item Test Scores
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Figure 2

Simple Graph Giving 25th, Median, and 75th Percentile Points,

by Group, for the First Four Years of Scores on the 45-Item Test
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It is of interest to note that the three groups tend to improve at almost

the same rate during these first four years. For example, at the 25th

percentile the scores of Groups 1 and 3 show a 26 point difference the

first year and a 24 point difference the fourth year. A similar obser-

vation holds for the median and 75th percentile,

These kinds of comparisons, although seemingly contradictory,

verify that practice in taking tests of this kind is a factor which

contributes to accuracy of performance, just as age is a similar factor.

The next step was to determine the competence level attained by

each child for each year of testing. Such information was needed to

ascertain whether children frequently shifted from one level to another,

as was suggested by the pilot study or whether there was considerable

stability and consistency of performance. The score ranges for each

of the four competence levels had been established for each year of

testing and the appropriate competence level for any test score could

readily be determined by examination of the data. The identifying

number of the competence level was entered in the appropriate cell

on a summary data sheet, with each row representing a different subject

and a separate column for each year of testing. Examination of these

data sheets showed that children exhibited four kinds of performance

behavior, as follows:

Behavior I. The child's test score remained within the same

competence level every year he participated in the

project.

Behavior II. The child's test scores remained within the same com-

petence level for all years of participation except

VNTMN

Sn'ik iY
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one, and for that single year it shifted to the higher

or lower adjacent level.

Behavior III. The test score: shifted between two adjacent levels,

resulting in an equal number of years at each level

or a minimum of two years at one level and the balance

at the adjacent level. Within this category there

were children whe regularily alternated between two

adjacent levels while others showed somewhat more

stability with two or more consecutive years at one

level before shifting to the next level. Many of these

shifts occurred when the test scores were at or near

one of the percentile points. A larger number of com-

petence levels might have minimized such borderline

shifting.

Behavior IV. The test scores either were assignable to three or four

different -..ompetence levels, or else skipped'one or

more levels. This kind of behavior showed: (a) that

there was little consistency from year to year; (b)

that there was a sudden improvement for one year; or

(c) that there was a regular pattern of steady improve-

ment from grad' level to grade level which exceeded the

average rate of improvement for the total group.

Table 15 presents the results of this analysis in terms of these

four behavior patterns. There are three separate, bu't related sections

to this table, and for the present we shall be concerned only with the

entries in the first three columns, headed "all years". These entries
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Table 15

Per Cent of Children Exhibiting Each Behavior Pattern,

by Competence Level and Group, for 45-Item Test

(Annual Frequency Distributions)

All Years Last 4 Years First 4 Years

Group
1

Group
2

Group
3

Group
1.

Group
2

Group
3

Group
1

Group
2

Group
3

Behavior I

Level 1 16.7 16.7 17.8 17.8 18.9 17.8 20.0 18.9 17.8

2 3.3 12.2 4.4 5.5 13.3 4.4 4.4 13.3 4.4

3 4.4 4.4 6.7 10.0 5.5 6.7 3.3 7.8 6.7

4 12.2 16.7 20.0 17.8 17.8 20.0 13.3 16.7 20.0

Tot4l 36.6 50.0 48.9 51.1 55.5 48.9 41.0 56.7 48.9

Behavior II

-Level 1 2.2 4.4 4.4 4.4 4.4 4.4 1.1 -2.2 4.4

2 8.9 3.3 14.4 13.3 6.7 14.4 16.7 4.4 14.4

3 5.5 13.3 13.3 12.2 17.8 13.3 15.5 13.3 13.3

.4 8,9 3.3 3,3 7.8 4.4 3.3 10.0 4.4 3.3

Total 25..5 24.3 35.4 37.7 33.3 35.4 43.3 24.3 35.4

Behavior III

Levels 1,2 11.1 5.5 4.4 5.5 1.1 4.4 2.2 4.4 4.4

253. 10.0 10.0 6.7 3.3 5.5 6.7 2.2 7.8 6.7

3,4 7.8. 7.8 1.1 0 3.3 1.1 4.4 4.4 1.1

Total 28.9 23.3 12.2 8.8 10.0 12.2 8.6 16.6 12.2

Behavior IV 8.9 3.3 3.3 2.2 1.1 3.3 6.7 2.2 3.3
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are given as "per cent of the total N of 90" and not as the actual number.

For example, 16.7% of the children in Group 1 had test scores within

Competence Level 1, the lowest level, every year for six consecutive

years. Similarily, 12.2% of Group 1 had test scores that consistently

remained at Level 4, the highest level. When all four competence levels

are combined, we find that 36.670 of Group 1 remained within the same

competence level for six years. The other entries in the first three

columns are to be interpreted in the same manner.

For Behavior Pattern I, all three groups demonstrated the greatest

consistency of performance.at the lowest and highest competence levels.

The entries for Behavior II, which permitted one shift to an adjacent

competence level during, the total period of testing, show that few such

shifts occur within:Level 1 but that many Group 3 children in Levels 2

and 3 have, one shift during the four-year period of testing. When the

data forlehavior Patterns I and II are combined, the following per-

centagea are obtained; for each competence level:

Group 2 Group 3

Level 1 18.9 21.1 22.2

Level 2 12.2 15.5 18.8

Level 3 10.0 17.,7 20.0

Level 4 21,1 20.0 23.3

Total 62.2 74.3 84.3

This would indicate that although the scores themselves are higher each

year, as shown by the percentile points of Table 14, a substantial

proportion of these children do relatively little shifting but tend to

retain their position with respect to their peers. All groups have

mi
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larger; and quite similar, proportions of children in the lowest and

highest competence 7.evels than are found in the two middle levels. That

approximately twenty per cent of the children consistently remain within

the lowest or highest competence levels throughout the several years of

testing is of some concern. Part of this may be a function of re-

defining the competence levels each year. It will also be recalled that

the test itself used items from the middle range of difficulty and there

would be little opportunity for further improvement for those children

with test scores already in the highest competence level.

The table also shows, for Behavior Patterns III and IV, that Group

3 does considerably less shifting between levels than is observed for

the other two groups. It is not possible to determinewhether this

0
can be attributed to fewer years of testing or whether the children

did less shifting because they were older. The proportion of children

who shift frequently between two or more competence levels is largest

for Group 1 (3870), followed by Group 2 (27%) and the Group 3 (16%).

It would appear, therefore, that the children involved in this

study not only exhibit considerable stability and consistency of

performance, but that older children (Group 3) are more consistent than

younger children (Group 1). It would also appear that many children

attain a given competence level by third grade and do not change their

position in relation to their peers in subsequent grade levels.

One way to verify this kind of behavior is to compare the groups

on the basis of the final four years of testing, thus omitting two

years for Group 1 and one year for Group 2. Columns 4, 5 and 6 of

Table 15 headed "last 4 years", shows that although there are differences
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between groups in terms of the proportion of children in each competence

level, these are less observable when the totals are compared. When the

data for Behavior Patterns I and II are combined at each competence

level, the three groups exhibit much greater similarity of performance

as follows:

Group 1 Group 2 Groin 3

Level 1 22.2 23.3 22.2

Level 2 18:9 20.0 18.8

Level 3 22.2 23.3 20.0

Level 4 25.5 22.2' 23.3

- Total 88.8 88.8 84.3

The ,diffetences between 'the =groups, as well :as ,between competence

levels, are now considerably smaller and this increases the confidence

with; which_we might view Grade 3 as the level at which relative stability

is attained, in terict;of this kind of measure: Group 1 exhibits much

greater stability during the final fouryearS than was observed for all

years of testing. ThiS,alSo holds for Group 2 although the differences

are not as :marked; perhaps-.because only, one year (grade 2) is omitted.

In tie event less-stability is present .during the_ earlier grades,

one would .expect that data_for the first four years of testing would

reflect an increased amount of shifting. The. final three colums of

Table 15 contain this, information but the entries fail to provide any

real support for this position.

The preceding; discussion, although strongly suggesting that most

children "find" their appropriate competence: level by the time they

reach third grade, does not really offer sufficient evidence necessary

for reaching such a decision. It is obvious that many children do move
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from one competence level to an adjacent level and that such moves can

occur at any time. To show the extent to which this takes place, the

data were re-examined and only the number of children who changed com-

petence levels from one year to the next were tabulated. This informa-

tion is presented in Table 16 and shows that such changes occur every

year of testing, descreasing in number as the children reach the upper

grades. There is no need to discuss the individual entries since they

merely show, for example, that almost the same number of children in

Group 1 changed from Level 2 to Level 3 between Grades 1 and 2, as

changed from Level 3 to Level 2. This is also true for the other

levels and. no definite pattern emerges with respect to such changes

between competence leves to shoW that or level is more often involved

than any .other;

Mum considering the data in these two tables the reader is asked

to keep in mind that Table 15 is .a record of the consistency of indi-

vidualswhile Table 16 details the changes for those children who were

placed in Behavior Patterns II, III, IV. One final step was taken to

verify the grade,level at which stability Hof performance seemed to be

attained 'by }most children. This utilized the six years of data for

Group 1 with the proportions of children in each behavior category

determined for several periodg of time.

These are presented in Table 17 and it is possible to describe the

performance of this particular sample as follows:

1. The .ent=ries fcr Behavior Pattern I indicate that the greatest

stability of performance occurs during grades 2-5 when 55.6%

Of the-children remained within the same competence level

during that fout-year period. The entries for the other
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Table 16

Number of Children, by Grade Level and Group,

Who Change Competence Levels Each Year

Gr.. !...2 Grades. 2-3 Grades 3-4 Grades 4-5 Grades 5-6

Change- From: 1 2 1 2 3' 1 2 3 1 2 3

Level 1 to 2 5 3. 2 3 3 5 5 2 5 2 3 3

Level 2 to 1- 3 5 5 3 1 3 6 3 . 2 2 3

LeVel 2 to 3 7 2 3 5 2 7 2 6 6 2 1 3

14@'S1- :3= to ''27 -.
4 : -(L 1 4 2 3 2 3 2

WWi 0; :li '
5 2- -4 3 2 2' 4- 5

Level 4 to :'3 4 7 3 3 6 2 3= 3 2 2' 1 2

Level 1 1:0- 0 . =0 1 1 0 0 0 0 0 1 0 0

ti4vel 3' to 1. 6 0 0 0 1 0 0 0 0 0 1

'Tota1 31 '26 23 23 19 25 20 19 27 15- 15 17

ot '9:6 . .: 02;890;56 :2556 21.1]. 27.78 2422 4LIL 3)1;00 TEP 115,67 113489
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Table 17

Per Cent of Group 1 Children Exhibiting Each Behavior

Pattern, by Competence Level and Varying Periods

of Participation, for 45-Item Test

111

Behavior,

revel

Grades Gradps 1-4

16.3' 20.0

3.3 4.4

4.4 3

'12.2 3.3

Grades 2-5 Grades 3-6 Grades 2-6

18.9

10.0

17-.8

5.5

10.0 .0 10.0

16.7 17..8
,

iOtal :6:6 41.0 551.,6 51.1

17.8

6.7

6.7

15.5

46.7

Behavior

T.,evel

5.5

3.3

6.1

13.3

12.2

7.8

001 3.7.7

:A014viot

Ii,qye16::

2

11.1 2.2

-10.0 2.2

7.8. 4 4

taI

5.5.

6:7

4.4

5;5

3.3

0

2.2

8,9

8;9

7.8

;7-8

7.8

7.8

4.4

16.6 8.8

! -6.7 4;4 2.2

=s,
20.0

.5.5
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periods indicate that there are probably two places where

shifting is most likely to occur; between Grades 1 and 2 and

Grades 5 and 6.

2. The entries for Behavior Pattern II, which permits only one

shift during a given period of time, show that the initial

(Grades 1-4) and final (Grades 3-6) four years involve a larger

proportion of children than either the middle four years or

the last five. This supports the position that shifts are

quite likely to occur between Grades 1 and 2.or 5

3. It is evident, as one examines each competence level separately,

that most.of the shifting involves the two middle levels rather

than Levels I ,or 4.

The-enteies-for -Behavior Patterns III and TV indicate that

there are many.individual children who, for one reason or

anoth are unable to stabilize their performance. Nost of

these are the "borderline" cases referred to earlier with test

scores that lie very close to the boundary of a competence level.
1.

Another procedx1rOor determining these ,competence levels identifies

the three percentile points in a combined' frequency distribution that

utilizes all 1350= test snores of Groups 1, 2 and 3. This produCes a set

of ftxed, rather than variable, score ranges that can be applied to all

groups ,every year. Table 18 gives the proportion of children in each

Behavior Pattern basa on the following score values for the three per -

bentile points: 25th percentile -- 195.t; median -- 307.5; and 75th per-

gentile -- 7110 results of comparisons between groups, using th.l.s

combined distribution, are similar to those made on the basis of the



Table 18

Per Cent of Children Exhibiting Each Behavior. Pattern,

by Competence Level and Group, for 45-Item Test

(Combined Frequency Distribution)

All Years Last 4 Years

.........

First 4 Years

O.O.

Group
1

Group
2

Group
3

Group
1

Group
9i_.

Group
3

I Group

1

Group
2

Group
3

Behavior I

Level 1 10.0 15.5 13.3 10.0 15.5 13.3 21.1 17.8 13.3

2 0 1.1 6.7 2.2 2.2 6.7 6,7 2.2 6.7

3 0 2.2 2.2 5.5 7.8 2.2 2.2 3.3 2.2

4 3.3 11.1 15.5 16.7 18.9 15.5 3.3 11.1 15.5

Total 13.3 30.0 37.7 34.4 44.3 37.7 33.3 34.4 37.7

Behavior II

Level 1 4,.4 3.3 .4.4 4.4 3.3 4.4 2.2 5.5 4.4

2 0 4.4 16.7 5.5 12.2 16.7 10.0 11.1. 16.7

.3 2.2 6,7 10.0 6.7 8.9 10.0 13.3 10.0 10.0

44 7.8 6.7 8.9 6.7 6,7 5.5 7.8 6.7

Total 4.4 22.2 37.8 25.6 31.1 37.8 31.0 34.4 37.8

BehaVior :III

Levels 1 2 7.8 4.4 7.8 3.3 2.2 7.8 10.0 4.4 7.8

2,3 8,9 6.7 5.5 11.1 3,3 5.5 3.3 6.7 5,5

3 2.2 8.9 3.3 7.8 8.9 3.3 5.5 5.5 3.3

Tot4l -0.43-.9 20.0 16*':6' 22%2 14.4 16.6 18.8 16.6 16.6

Behavior IV 43.3 27.8 7.8 17.8 10.0 7.8 16.7 14.4 7.8
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annual distributions. One obvious difference becomes apparent as

Behavior Patterns III and IV are examined. The use of fixed score

ranges for competence levels increases the opportunities for frequent

or multiple shifting, particularily for Groups 1 and 2. It also

significantly reduces, for these same groups, the proportion of children

whoc either remained within the same competence level every year or

shifted only once. The table also shows that the use of fixed score

ranges tends to minimize the differences between the three groups when

the initial and final four-year periods are considered.

In summary, when frequency distributions of the scores for each

year of testing are used as a basis for establishing competence levels

for the 45-Item Test, we find that a substantial number of children

remain within the same level for all years of participation. Stability

and consistency of performance is most evident for those in the lowest

and highest competence levels. Most children seem to attain stability

of performanceperformance by third grade, although considerable shifting was

observed between Grades 5 and 6 as well as Grades 1 and 2 for children

in Group 1. Use of a combined frequency distribution of all scores for

all groups greatly increases the proportion of children who shift com-

petence levels frequently, especially when younger children are involved.

Both bases for determining competence

limitations which could be eliminated

ranges and deVeloping a larger number

levels have certain recognized

only by selecting narrower score

of competence levels.
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Results: Item Difficult

The report thus far has been concerned with a discussion of the

results in terms of total test scores for the 45-Item Test. It has

been pointed out that the test included items of varying length and

complexity so as to be a more sensitive measure of the competence and

achievement of elementary school children, with respect to auditory

perception. The records maintained for each pupil showed the specific

responses he had made to each item of the test each year of the project

and this information made it possible to examine the data in terms of

both individual and group performance for the individual items. The

purposes of such detailed analyses of the items would be to:

1. Determine the relative difficulty of the test items so

they could be placed in categories ranging from "Very Easy"

to "Very Difficult".

2. Provide a basis for evaluating the relationships between

item difficulty and improvement in performance accuracy.

3. Provide a basis for further evaluating the relationship

between test achievement, practice in taking the test, and

grade level.

The first purpose, that of arriving at an index of item difficulty

for the test, was readily accomplished by determining the number of

correct responses to each item. Although the scoring system rewarded

partially correct responses and it had been observed that many responses

contained but a single incorrect tone, it was decided to tabulate items

only on a "correct-incorrect" basis. It was also decided to use only
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the records of children who had been tested every year until reaching

sixth grade since no real purpose would have been served by including

the records of the more than 200 children who had dropped from the

project for various reasons. Table 2 showed that complete data was

available for 102 children of Group 1, 96 of Group 2, and 100 in Group

3, Thus, for Lroup 1 there were 102 possible responses to each test

item for each year of testing giving 612 responses per item for all six

years of testing. The following kinds of tabulations were made of the

number of correct responses to each test item:

1. For each group for each year of participation.

2. For each group, the totals for all years of participation.

3. For all groups combined, pooling-the totals for all years of

participation. This was oared- upon a total of 1492 tests,

45 items per test for a-total of 67,140 item responses.

Because the original samples were of unequal -Size, the actual numbers

of correct respanses were converted to a percent Of the total possible

responses to each item.

Categories of item difficulty were established from the pooled

data, for all groups and years combined, by rank ordering the items

from the largest to smallest number of correct responses. The choice

of five categories of difficulty, rather than some other number, was

an arbitrary decision made by the writer. Originally it had been

planned to have equal numbers of items in each category. HoweVer, one

pair of items with.a difference of only a single response, and a pair

of items with an identical number of correct responses, would have been

placed in two different categories. Since this was neither logical nor
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meaningful, and because the differences between most adjacent items were

not of uniform .size, the four largest observable gaps in the array were

chosen to,mark the limits of the five categories.

One additional precaution was taken to verify the acceptability of

the assignment of individual items to categories. Each group was treated

independently and the items were rank ordered, from easiest to most diffi-

cult, on the basis of the total number of correct responses for all years

of participation. The rank order correlations, calculated by the usual

method and used because of speed and convenience, were as follows:

For Group 1 and 2, R = .98

For Group 1 and 3, R. = .98

For. Group 2 and 3, R = .97

For. Group 1 and combined, R = .99

For Group 2 and combined, R = .99

For Group 3 and combined, R = .98

The writer, judged that such agreement, although not unexpected, provided

a satisfactory basis for making the final assignment of items to

categories of difficulty.

Table 19 is a composite table in which the items have been arranged

in descending order from the easiest to the most difficult, on the basis

of the number of correct responses shown in the first column, headed

"Pooled Data" and given as a per cent of the total number of responses

to the item. This clearly identifies the range of difficulty that is

covered by the test items. The item order of the original 45-Item Test,

as shown in Appendix A, can now be re-arranged to produce what might

well be considered a power test. There are, of course, other possibilities
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Table 19

Summary of Correct Responses to Each Item,

by Group, for 45-Item Test*

Pooled
All Years

Item Data 1

3 69.1 68.1

2 69.0 68.4
1 68.4 67.5

-,
fg 6 67.4 67.2
ri.1 10 62.8 62.3

15 61.4 60.8
0 9 61.1 60.4

18 60.8 61:5
11 60.7 58.8

J 57,-7 58,0
5 57.1 58.2

14, 57:1 56,1
4 56.8 55.4

23 *1,, ,554.2=.

13 56.0 51.7
m- 191 55A. -53:5'm :.w 10: 54.7 51.7

27 5344' 53-.1

24 52.9 51.5
:8 52:,& :49i.6

21 52.4 51.7
29 50.-3. -47:9.

12 46-.8 46.4
-17 44.1 42-.5

4
20 42,5 42.9
26 42.2 41:_2
25 40.6 38.7
34 40.6 38.5
28 39.6 37.5
40 36.6 33.8
36 33.1 33.8

4.1

r4 31 30.3 29.2
cs. 22 30:1 -28:50
44 42 27.2 23.9
44
44 33 26.1 22,9
.,4 30 2532 22.0n

0
44
44

10 25.1 22.2
45 25.1 25.5

32 24.0 22.2

43 23.9 22.4
41 21.8 20.3
35 18.4 17.9
44 17.9 14.1
39 17.8 15.1
37 16.5 14.6

44,19 42.78

2 3

70.5 69.1

71.6 67.1

70.9 67.1

68.4 66.6
63.5 62.8

64.4 58.9
63.3 59.69
65.1 55.1
64.9 58.7

'60.7 54.1

58.4 54.1
61.9. 53.3
63.7 51.3

-- 59..5 53.6
61.9 55.9

-.57'.Z 55.1
60.9 52.3

-55;..6 51.5

56.3 51.3
58.6 51.3
54.9 50.8
54.2 49.5
50.7 43.4
50.9 39.0
47.9 35.9
44.9 41.6
46.3 37.0
41.2 42.9
42.5 39.3
42.3 34.2
34.4 30.6
36.3 25.3
34.4 27.8
31.6 27.0
30,0 26.5
28.4 26.3
30.2 23.7
26.5 22.9

28.6 21.7

26.0 23.7
24.6 20.7
19.5 17.8
22.8 18.1
17.9 21.7

*Entries represent % of the Total N of responses to the item.
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for defining the limits of the categories but these will satisfy the

purposes of the present study.

Columns 2, 3 and 4 of Table 19 give the correct responses for

each group based on six years of participation for Group 1, five years

for Group 2, and four years for Group 3. The reader will note, for

example, that although Item 11 ranks last in the "Very Easy" category

for the pooled data and for Groupl, it would rank higher for Groups

2 and 3. This kind of shifting within categories is, of course, to be

expected but is'not particularly serious in view of the fact that very

few items move outside the categm.y to which they had been assigned on

the basis of the pooled data. There are VW such changes for Group 1;

for Group 2 it. :would be possible to interchange Items 4. and 9, Items

34 and 40, and Items .32 and 451 while for Group 3, Iterds, 18 and 13 and

Items 45 and 434might be interchanged. However, the *observed differences

between the questionable items are not of sufficient magnitude to suggest

that these, or other items, are easier or more difficult for one group

than for any other group. Recognizing that the groups had had unequal

treatment in terms of the number of years of testing, the data in the

three columns permits certain limited comparisons.

The observation, already made several times with respect to the

above average performance of children in Group 2, appears to be supported

even more strongly. When the three groups are compared on an item-by-

item basis, Group 2 shows the largest number of correct responses for

all items except 34 and 39. The per cent Of correct responses for the

total test is also higher than the totals given for the other groups.

This is despite the fact that Group 1 had had an additional year of



61

testing and that Group 3 had begun one grade level higher. It is also

interesting to note that when only Groups 1 and 3 are compared, Group 1

has the largest number of correct responses for 26 of the 45 items.

However, ten of the 19 items to which Group 3 had the larger number of

correct responses are within the categories of "Difficult" and "Very

Difficult". This suggests that older children may be more capable of

dealing with complex items than younger children even though the older

group had had less experience with the testing.

Tables 20, 21 and 22 show, for each group,: the per cent of correct

responses to each item for each year as well as the mean per cent

correct for all years of participation already given in Table 19. No

purpose would be served by discussing the content of these tables in

detail other than to mention that there is continued, although not

uniforM, itproVement shown for each item each successive year by all

groups. The writer had hoped to identify certain test items which

children found the easiest to improve, as well as items which were

extremely difficult to improve. While it is possible to identify such

items within each group, there is little agreement between the groups.

The use of difference scores between the actual number or pier cent of

correct responSes for first and final years yields only a figure that

describes the magnitude of the gain. This doe6 not take into account

the difficulty of the item, the initial level of response accuracy, or

the final level that was attained. For example, Item 32:for Group 1

shows that only eight per cent of the responses to that item the first

year were correct but that a forty per cent level of accuracy was

attained by sixth grade -- a difference of thirty-two per cent. Item 2
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Table 20.

Summary of Correct Responses to Each Item for

.Group 1, by Grade Level, for 45-Item Test

IteM

3

2

1

6

w

P% 15

9

18

11

7

5
14

A.

23

13

19

_16

14 27

;24

8-
21

29

12

17

20

E 26

25

34

_28

40
36

31

22,

42
33.

30
38,

45

32,

O 43

(44 3
45

,14.4ri 44
CD A 39

37

Mean

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Mean

51.04 59.4 64..6 67.7 84.4 81.3 68.06

53.1 55.2 59.4 78.1 79.2 85.4 68.40

52.1 65.6 61.5 68.8 76.0 81.2 67.53

50.0 62.4 63.5 66.7 81.2 79.2 67.19

41.7 47.9 54.2 65.6 80.2 84.4 62.33

39.6 45.8 57.3 66.7 79.2 76.0 60.76

46.9 56.2 47.9 61.5 70.8 79.2 60.42

52.1 53.1 51.0 59.4 75.0 78.1 61.46

44.8 46..9 58.3 55.2 68.8 79.2 58.85

43.8 50.0 44.8 59.4 70.8 79.2 57.99

43.8 46.9 46.9 59.4 76.0 76.0 58.16

43.8 39.6 50.0 57.3 71.9 73.9 56.08

44.8 43.8 47.9 51,0 76.0 68.8 55.38

30.2 38.5 48.9 61.5 75.0 77.1 55.21

30 :,2 44,8 44,8 56.2 58.3 76.0 51.74

30.2 33.3 46.9 60.4 70.8 79.2 53.47

$7.5 41,7. 39:6 534 67.7 70.8 51.74

28.1 44.8 46.9 51.0 67.7 80.2 53.12

',79:,2 _39.6 47.9 53.1 67.7 71.9 51.56

28,..1 33.3 42.7 57.3 58.3 78.1 49.65

33.3: 35.4 42i.7 58.3 66.7 73.9 51.74

-23,9 30.2 47.9 51.0 60.4 73.9 47.92

34.4 38.5 43.8 40.6 58.3 62.5 46.35

34.4 30.2 40.6 38.5 52.1 59.4 42.53

30,2 .32:3 34.4 41..7 53.1 65.6 42.88

18.8 31.2 31.2 44.8 51.0 67.8 41.15

20,8. -29.2 26.0 39.6 55.2 61.5 38.72

21.9 25.0 32.3 42.7 48.9 60.4 38.54

.14.6 23.9 32.2 33.3 52.1 68.8 37.50

17.7 27.1 29.2 31.2 45.8 52.1 33.85

11.5 22.9 29.2 38.5 48.9 52.1 33.85

9.4 20.8 28.1 23.9 42.7 50.0 29.17

15..6 19.8 22.9 27.1 39..6 45.8 28.47

13.5 14.6 17.7 19.8 35.4 42.7 23.96

14.6 16.7 21.9 20.8 30.2 33.3 22.92

19.8 14.6 17.7 21.9 25.0 33.3 22.05

12.5 14.6 14.6 19.8 29.2 42.7 22.22

14.6 21.9 23.9 28.1 30.2 34.4 25.52

8.3 14.6 14.6 22.9 32.3 40.6 22.22
13.5 12.5 23.9 20.8 25.0 38.5 22.40
9.4, 9.4 18.8 16.7 32.3 35.4 20.31
7.1 -9'.4 14.6 12.5 27.1 36.5 17.88

2.1 5.2 9.4 12.5 28.1 27.1 14.06
8.3 11.5 12.5 14.6 17.7 26.0 15.10

4.2 8.3 9.4 18,8 21.9 25.0 14.58

27.5 32.6 37.0 43.3 54.8 61.5 42.78
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Table 21

Summary of Correct Resionses to Each Item

for Group 2, by Grade Level, for 45-Item Test

Item

3

2

oul 6

r4

15
(1) 9

18

11

7
5

14
4

23

13

19

ce,1 16

27

24
8

21

29

12

17

91 ;06

w 25
34
28

40
36
31

22
42

33
30
38
45

32

rg 43
41.A

4-1 35
t4-I 44ri

PI A 39
37

Mean-

Grade-2 Grade 3 Grade 4 Grade 5 Grade 6 Mean

59.3 62.8 67.4 77.9 84.9 70.47
55.8 70.9 70.9 76.7 83.7 71.63
64.0 69.8 67.4 73.3 80.2 70.93
54 6 58.1 63.9 81.4 83.7 68.37

46,5 51.2 72.1 69.8 77.9 63.4.9

51.2 62.8 61.6 75.6 70.9 64.42
51.2 55.8 62.8 67.4 79.1 63.26

61.6 63.9 55.8 66.3 77.9 65.12
55,8 62.8 61.8 72.1 70.9 64.88

51, 52.3 65.1' 63.9 70.9 60.70

46;5 59:3 58.1 62,8 65.1 58.37

.5' 59.3 58..1 62.8 75.6 61.86

52.3 60:5 -61,6- 68.6 75.6 63.72

40.". 57.0 590 65.1 75.6 59.54

55.8 55.8 59.3 68.6 69.8 61.86
43;() 48.8_ 59:3I 67.4 67.4 57.21

55.8 47.%__ 584_ 68.6 74.4 60.93

36,0-- 47.7 57,0 67.4 69.8 55.58

44.2- 46.5 58.1 66.3 66.3 56.28

45,4 55.8 57.0 67.4 67.4 58.60

38.4 44.2 -55.8- 61.6 74.4 54.88

43.0- 45.4 58.1 63.9 60.5 54.19

45.4_ 43.0 47.7 53.5 63.9 50.70
40:7 51.2, 51.2 50.0 61.6 50.93
3641 38.4 48.8 52.3 ei,9 47.91
31,4 39.5 41.9 54.6 57.0 44,88
27.9 44.2 46,5 48.8 63.9 46.28
22;1 37,2- 43,:0 51.2 52.3 41.16
34,9 30..2 39,5 50,0 58.1 42.56

291 300, 45.4 48.8 52.3 42.33
16.3 27.9 34,9 44.2 48.8 34.42

22,1 36.0, 33.7 41.9 47.7 36.28.

27,9 31.4 32.6 38.4 41.9 34.42
19.8 32.6 27.9 33.7 44.2 31.63
24.4 19.8 29.1 37.2 39.5 30.00
25.6 22.1 26.7 30.2 37.2 28.37
15,1 22.1 31:.4 41.9 40.7 30.23
20..9 24.4 24.4 29.1 33.7 26.51

20,9 24.4 25.6 37.2 34.9. 28.60
17.4 20,9 30.2 31.4 30.2 26.05
13.9 19.8 26,7 26.7 36.0 24.65
11.6 18.6 15.1 20.9 31.4 19.54
8,1 18.6 17.4 32.6 37.2 22.79
12.8 9.3 17.4 22.1 27.9 17.9
10.5 10.5 22.1 20.9 32.6 19.30

36.46 42.17 46.87 53,61 59.09 47.67
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Table 22

Summary of Correct Response to Each Item

for Group 3, by Grade Level, for 45-Item Test

Item

3

2

1

6

A 10
, 15
k 9

18

11

7

5

14

4
23

13
19

16

27

24
8

21

29

12

17

g 20
4 26

w 25
34
28.

40
36

31

22.

42

33

30

38

45
32

O 43
4-1 41

P, vi 35
44

>. 39
37

U)

Mean

Gfade 3 Grade 4 Grade 5 Grade 6 Mean

64.2 70.4 69.4 72.4 69.13
61.2 64.3 68.4 74.5 67.09
52.0 67.4 72.4 76.5 67.09
55.1 65.3 70.4 75.5 66.58
49.0 59.1 66.3 76.5 62.76
50.0 58.1 64.3 63.3 58.93
57.1 57.1 59.2 65.3 59.69
48.0 53.1 57.1 62.2 55.10
56.1 57.1 61.2 60.2 58.67
51.0 51.0 51.0 63.3 54.08
46.9 51.0 54.1 64.3 54.08
41.8 51.0 59.2 61.2 53.32
54.1 43.9 52.0 55.1 51.28

44.9 44.9 59.2 65.3 53.57
44,9 53.1 61.2 64.3 55.87

40.8 55.1 59.2 65.3 55.10
43,,0 50.0 54.1 61.2 52.30
47.9 .44.9 5110, 62.2 51.53
35.7 47.9 56.1 65.3 51.28
41.8 46.9 55.1 61.2 51.28
33.7 45.9 52.0 71.4 50.76
39.8 53.1 47.9 57.1 49.49
38.8 39.8 47.9 46.9 43.47
28.6 36.7 46.9 43.9 39.03
24.5 35.7 42.8 40.8 35.97
28.6 38.8 43.9 55.1 41.58
32.6 32.6 38.8- 43.9 36.99
31.6 44.9 44.9 50.0 42.86
30.6 37.7 43.9 44.9 39.28
25.5 28.6 37.7 44.9 34.18
19.4 29.6 34.7 38.8 30.61
21.4 24.5 23.5 31.6 25.26
25.5 26:5 28.6 30.6 27.81
20.4 25.5 29.6 32.6 27.04
30.6 25.5 21.4 28.6 26.53
29:6 24.5 21.4 29:6 26.28
15.3 26.5 25.) 27.5 23.72
22.5 23.5 23.5 22.4 22.96

14.3 23.5 24.5. 24.5 21.68
22.4 20.4 22.4 29.6 23.72
21.4 14.3 22.4 24.5 20.66
13.3 13.3 21.4 23.5 17.86
9.2 18.4 19.4 25.5 18.11

.16.3 17e4 23.5 29.6 21.68
13.3 13.3 13.3 25.5 16.33

35.46 40.27 -44.51 49.75 43.06



65

also shows a difference of thirty-two. per cent but the initial and final

per cent correct scores are considerably higher. The basic question,

therefore, becomes one of evaluating whether such identical differences

reflect identical progress or whether the'other factors need to be con-

sidered. Limitation of time did not permit further exploration of this

particular problem although the data is readily available and the

writer plans to examine this in the future.

Table 23 is a more convenient summary of the data in the preceding

three tables and gives the mean per cent of correct responses for all

items within a given category of item difficulty. These were obtained

by dividing the sum of the correct responses for all items by the total

number 'of possible responses for those items. For example, the Grade 3

entry for "Very Easy" items for Group 3 is 54.7 per cent -- there are

nine items in this category and, with 100 subjects, a total of 900 possible

responses of which 492 were correct. The same result would have been

obtained by summing the per cent of correct responses to each item as

given in the thrde detailed tables and dividing by the number of items

in the category. The table verifies that the improvement for each

successive year occurs in all categories of item difficulty, as might be

expected. The annual increments, as determined by the differences be-

tween any two adjacent years, are not constant and the following can

be observed:

1. For items in the "Very Easy" category, ill groups seem to

improve at a reasonably constant rate. The improvement for

both Groups 1 and 2 seems to reach a plateau at the third

year of 'testing before continuing at the previous rate.



66

Table 23

Summary-of Correct Responses in Each Category

of Item ,Difficulty, by Group and Grade Level,

for 45-Item Test*

. 1 ,Gr. 2

Group 1

VE 47.9 54.7

34.4 40.2

25.0 30.0

14.4 19.2

7.6 10.1

Group ,

VD

Group 3

VE

E

D

VD

55.6

406

22.4

13.6- t

Gr. 3 Gr. 4 Gr. 5 Gr. 6

57.5

46.0

34,4

22.8

14,7

65.5

56.1

40.2

25.7

16.9

72.2

68.2

52.9

36,3

26.3

80.4

75.3

63.7

42.9

32.7

62.0 65.0 73.4 78.8

52.3 58.8 65.7 70.2

403 45.5 51.5 60.1

'28.0' 31.8 38,4 42.9

17.4 '22.1 27.4 32.9

54.7 61.3 65.4 69.6

43.0 49.1 54.8 62.8

30.8 384 44,2 4.6.5

23.4 26.1, 27,3 31.8

15.7 17.2 21.0 26.1

E All Years
1110111M

63.89

53.37

41.09

26.89

18.08

66.95

58.75

46.35

32.69

22.69

1 .62.78

52.61

39.87

27.15

20.01

*Entries represent % of total N of responses to the

Item Category
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2. For all other categories, Group 1 shows a marked increase in

accuracy at the Grade 4 level while the other two groups

maintain much the same rate of improvement throughout.

3. When the initial year and Grade 6 are examined, the table shows

that the additional test practice for Groups 1 and 2 results

in a higher level of accuracy than that attained by Group 3.

Even though'the latter group began as third grade children,

the initial advantage of age seems to be compensated for by

additional practice. This is particularily noticeable with the

difficult items.

Table 24 presents the data of the other tables in a highly con-

denseVform in,orderto emphasize certain characteristics of performance

by these three groups. The first three columns, which give the mean

per cent correct for each category of item difficulty for all years of

participation, shows that Groups 1 and 3 performed with almost the same

level of accuracy. On the other hand, Group 2 shows somewhat greater

accuracy than either of the other groups.

The question raised with respect to the influence of previous

practice may be examined if we eliminate the first two years of data for

Group 1 and the first year for Group 2, thus using the records of the

final four years for all groups. Since the groups are then all at the

upper grade levels, 3 through 6, differences which arise might be due,

in part, to practice effects. Columns 4, 5, and 6 of Table 24 give the

mean per cent correct for these last four years and may be briefly

summarized as follows:

S
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Table i24

Sutary of:Codect Responses in Each Category

of Item Difficulty, by Group and Varying

Periods of Participation, for 45-Item Test

ItemDiff4u1tyH

All Years Last 4 Years First 4 Years

1 2 3 1 2 3 1 2 3

Very Easy 63.9 66.9 62.8 70.2 69.8 62.8 56.4 64.0 62.8

Easy 53.4 58.8 52.6 61.4 61.8 52.6 44.2 55.8 52.6

Medium 41.1 46.4 39.9 47.9 49.4 39.9 32.4 42.9 39.9

Difficult 26.9. 32.7 27.1 31.9 35.2 .7.1 20.5 30.2 /27.1

Very Difficult 18.1 22.7 20.0 22.7 24.9 20.0 12.2 20.1 20.0
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1. Group 3, with no prior practice but presumably with similar

musical background as a result of the music program in the

school, has a substantially smaller number of correct re-

sponses than either of the other two groups. The differences

between groups are less apparent for the "Very Difficult"

items.

2. Groups 1 and 2, except for the two more difficult categories,

perform at much the same level of accuracy suggesting that the

additional year of practice for Group 1 may have been equalized

by the one-year grade level difference that was. present when

the testing began.

A related question is concerned with the possible influence of grade

level upon achievement. When the three groups are compared on the basis

of the first four years of testing, the practice factor is thus eliminated

and it is-assumed that only grade level and initial musical competence

are involved. Columns 7, 8 and 9 of the table give the mean per cent

correct for these first four years and an interesting reversal of roles

now takes place between Groups I and 3. In the previous comparisons,

Group 1 has generally demonsttated a higher level of competence but

Group 3, holding a two-year grade level advantage, is now the more com-

petent in all categorieS of item difficulty. Group 2 continues to show

a greater degree of accuracy then Group 1, quite possibly because of the

one-year gtade level difference and-initial musical competence. Although

this same relationship is also observed between Groups 2 and 3, the

differenUes in favor of Group 2 are no longer as pronounced and it would

appear that the one-year advantage of Group 3 is of some significance.
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The comparison's of the two more difficult item categories show that the

older children appear to be more capable of dealing with complex items.

The foregoing discussion has described the performance of the

three groups in terms of the correct responses to a given item or set

of items, with each item or set treated as an independent and equivalent

unit. The data has been presented as the ratio between correct responses

and total possible responses to a single item or group of items, and not

as the ratio between the number of correct responses and the total number

of possible responses to the test. The information given in Table 25

more accurately identifies the relationships between groups of items and

total test accuracy. The table is to be interpreted according to the

following example: Group 1, during the first year of testing, accumu-

lated 960 correct responses, or. 27.45% of the total number of 4590

responses (102 pupils x 45 items - 4590). These 960 responses were

distributed among the five categories of item difficulty so that 440,

or 9.58% of the total, were for "Very Easy" items and only 54, or 1.18%,

were for "Very Difficult" items.

Although the previously-noted relationships between groups are not

changed in any significant way by this treatment of the data, the per-

centage of correct responses for the five categories of item difficulty

now reflect the influence of unequal numbers of items. The entries for

"Easy" items are now slightly larger than those for "Very Easy" items

and, because this was not observable in Table 24, it can be attributed

to the fact that thirteen items were placed in the second category as

against nine items in the "Very Easy" category. All three groups

exhibit very similar patterns of performance accuracy and, despite the
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Table 25

Summary of Correct Responses in Each Category

of Rein Difficulty, by Group and 'Grade Level, Based

on Total Number of Responses to 45-Item Test

Group 1

VE

E

M

D

VD

Group 2

VE

E'-

D.

Gr. 1 Gr. 2

9.58 10.95

9.93 11.60

3.89 4.60

2.87 3.84

.18 1.57

.27'.45F

11.11

All Years
Gr. 3 Gr. 4 Gr. 5 Gr. 6 Mean

11.50 13.10 15.44 16.09 12.78

13.29 16.20 19.72 21.76 15.41

5.35 6.25 8.24 9.95 6.39

4.56 5.14 7.27 8.59 5.38

2.29 2.64 4.10 5.09 2.81

',54.77 -61.48 42.77

12.46* 13.00' 14.68 15.76 13.39

'13:46r i7'.00 19.00 20-.'28 16.97

5..30 6.30 7.16' -8.06 9.40 7.20

4.47 -5.60- 6.35 7.67 8.57 6.53

2-.12 -42.71 3A3'' 4.26' 5.12 3.53

3.6.46 42:17 46.88. .53.61. 59.09 47.63

Grout, 3

VE

E

14

D .

VD

10.95 12.26 13.08 13.92 12.55

12.61 14.19 15.82, 18.16 15.20

4.78, 5.92 6.87 7.23 6.20

4.67 5.21 5.46 6.:37 5.40

-2.44 2.68. 3.26 4.05 . 3.11

35.46 40.27 44.51 49.75 -42.40
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fact that the number of correct responses increases each successive

year, the relationships between categories of item difficulty tend to

remain reasonably stable. The annual gains are fairly uniform within

each category, and at no time are any of these unusually large. The

similarities between groups are most obvious when the entries in the

final column of Table 25 are compared. The overall mean per cent

correct for all years of participation is seen to vary only slightly

from group to group as individual categories of item difficulty are

examined.

These several approaches to the analysis of individual item re-

sponses for the 45 Item Test have been concerned with establishing the

relative difficulty of these items. Following this, it has been

possible to reorder the test items so the original test becomes, in

effect, a measure of competence, that could readily be employed in other

situations. Examining, the performance behavior of each of the three

groups serves to more clearly identify the relationships which exist

between item difficulty, accuracy of response, grade level, and previous

practice. The three groups exhibit very similar patterns of response

behavior within a given category of item difficulty although there are

slight differences when year-by-year or grade-by-grade performances are

considered.

The reader may be concerned that an analysis, in terms of correct

or incorrect responses, fails to reflect the scoring system employed which

recognized and rewarded several types of responses rather than scoring

merely on a "correct-incorrect" basis. The detailed records kept for each

pupil made it possible to verify the accuracy of findings based on a
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"right" or "wrong" approach as compared to an approach which might

utilize the full range of scoring possibilities to each item. For

example, a three-tone item, if correct, would receive six points but

if the response had been partially correct it might receive 4, 3, 2,

1.5, or .75 points depending on the exact nature of the response.

Dividing the actual score received by a given pupil on any item by the

total possible value of the item a figure which represents the "per

cent of correctness" for that item is obtained. To illustrate, Pupil

A receives two points out of a possible eight points for a four-tone

item and, calculating as above, earns a "25% of correctness" value for

that item. On a six -tone item he alo receives two points of the

possible-twelve, giving-lid:Ma 411'6.67% of torrectness" for the longer

item. This y-pe of:Valite, although rather crude, does permit comparing

items with varying numbers of tones oh a common basis.

With this rationale establahed, the "per cent of correctness"

values were calculated for 'each test item-for each group and for the

groups combined:. The proceas-was, simplified by determining the total

number of points earned on an item by all children, and dividing this

by the total possible points to that item (item value when correct

multiplied by the number of children). The test items were then rank

ordered as to difficulty on the basis of the obtained "per cent of

correctness" score and rank order correlations calculated between this

ranking and the ranking which used the number of correct responses.

The resultant R of .98 was considered sufficient evidence that both

processes would produce similar results with respect to item difficulty.
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One of the expected outcomes of analyzing the comprehensive data

that had been collected for the 45-Item Test was to include a detailed

discussion of each of the test items in terms of the following:

1. The common types of error responses which had been made.

2. The relationship between the musical content of the item as

regards contour, length. and number of tones and item difficulty.

3. The identification of possible stages of development through

which children moved to attain .a higher level, of performance

accuracy in the upper grades.

The amount.of'space required for such a presentation far exceeds the

value of theInformation itself and the writer has decided to omit this

detailed discussion from' the report for two reasons. First of all, the

analysis failed to yield the kind of evidence thel writer felt would be

necessary for arriving at an adequate description of these relationships.

Secondly, the writer is not satisfied.that the procedures followed in

making the analysis were appropriate to the data and wishes to devote

more time tdrexploring other kinds of statistical alternatives.

Results: Types of Responses

The p:cimary purpose of this portion of the chapter is to present

data which will be of assistance in determining the developmental aspects

of auditory perception by examining the kinds of responses which were

made to the test items. The immediately preceding section dealt only

with an analysis of responses that were classified as "correct".

The 45-Item Test utilized a variable scoring system which recognized

that there were several types of possible responses, each reflecting a
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different degree of aural awareness of the stimulus and of vocal control

and accuracy. This has been described in Appendix A and need not be

discussed in detail again. However, to facilitate this presentation,

the response types can be summarized as:

Type A: Correct response which duplicates the stimulus.

Type B: Partially correct response containing several correct

tones in the proper sequence.

Type C: Response is an exact transposition of the stimulus.

Type D. Response, although containing no correct pitches, retains

the general shape of the stimulus and also has the correct

number of tones.

Type .E: Response is incorrect except that it retains either the

general shape of the stimulus, or has the correct number

of tones..

Type F.,: Response: cannot :be scored because it has none of the

characteristics of the stimulus, or because no response

was made.,

Varying-score values,; based upon the number of tones in the item, were

assigned to each type of response.; These ranged from a zero for all

Type F responses to six to fourteen points for Type A responses.

This, discussion will. be restricted to the data for Group 1 because

these records provide a reasonably complete documentation for this kind

of musical task, covering the total elementary school experience, grades

one through six. Although similar data had also been obtained for

Groups 2 and 3 this will not be presented since it contributes little of

additional interest. The Cumulative Data Sheet for each pupil of Group 1
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contained his responses to each test item for every year of participation.

Complete records were available for 102 children, and this involved the

analysis and collation of some 27,540 individual responses.

The first task was to determine, for the total test, the number

of responses of each type for each year of testing. The actual number

of responses is omitted from Table 26 in the interests of clarity and

the entries given as "per cent of the total". The total number of

responses each year was 4590 ( 45 test items for each of the 102 children)

and in Grade 1 there were 1260 Type A responses, or 27.46 per cent of

the above total. The table shows,'as would be expected, that the

number of Type A responses increases each year, grades one through four,

at almost the same. rate. At the fifth grade-level there is a substantially

larger number of correct responses-which is followed by a more normal

increase in the final year. The number of Type B responses changes only

slightly during the first five years arid then declines the final year.

The Type D responses remain reasonably constant throughout the first

four years before showing a sharp reduction. Type E responses show a

pronoUnced decrease in number after the third year while the Type F

responses decrease sharply after the first year. The Type C responses

(transpositions) account for relatively few of the total number of re-

LTonses, particularily after the first year. When the data for the six

years of participation are Combined, as given in the final column, the

Type A and B responses together account for seventy per cent of the total

number of responses. These two types of responses reflect both accuracy

of aural perception and vocal control or they could not have been scored

as such. When -A and B responses are combined for each year of testing,
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Table 26

Per Cent of Total Responses, by Type of Response and Year,

for Group 1 for 45 -Item Test

Type of Response

B

1 2

27.46 32.,64

26'99 30::40

149- 1469

13487= 1583:3

12499 104'19

3 4

36.99 43.34

29.05 29.28

. -1.34 1:99

-'14;45 11.97

10A0 8436

5

54.77

27427

1.13

'7:55

5.35-

A01. .9.Y6. 7.27 .407' 3.94

6 1-6

61.49 42.78

20.46 27.24

1:02 1.74

8.77 12.07

4.68 8.74-

3:59 1442
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the data shows that children move from 2 54.45 percent level of accuracy

in Grade 1 to an 82 per cent level of accuracy by Grade 6. The Type E

and F responses, scored as such because they reflected both very limited

accuracy of aural perception and extremely limited vocal control, decrease

from 28.41 per cent in Grade 1 to only 8.27 per cent by Grade 6. The data

suggests, therefore, that the probable growth pattern, for this group of

children based on the total test, is to gradually eliminate the Type F

and E responses, in that order, and move to Type D, B and A responses, also

in that order. Whether the individual child follows this precise pattern

depends upon the level of accuracy and competence as reflected by his test

score for the initial year, and the difficulty of the item itself. A test

score that would be assigned to Competence Level 4, for example, would

need to contain a substantial proportion of Type A and B responses, while

a -test -score, assigned to Competence Level 1 would include a great many

Type D,,E and F responses. Examination of several randomly selected test

records verifies this pattern of change. To establish this for the entire

group would, of course, require a detailed consideration of the test

record of each individual. The data are readily available for such an

analysis but the writer felt that a somewhat different approach would be

satisfactory for the purposes of the study.

In a previous section of this chapter, consideration was given to the

proportion of correct (Type A) responses made to items which had first

been grouped into several categorieS of difficulty. This showed that

the combination of grade level aLd practice not only increased the over-

all accuracy of responses for all items, but contributed markedly to im-

proved accuracy in dealing with more difficult items. Table 27 expands

the data. of Table 26 and shows how the proportions given for each type



79

Table 27

Per Cent of Total Responses of Each Type, by Item

Difficulty and. Year, for Group 1 for 45-Item Test

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 1-6

Type A

VE 9.58 10:95 11.50 13.10 15.44 16.09 12.78
E 9.93 11.60 13.29 16.20 19.72 21.76 15.41
M 3.89 4.68 5.35 6,25 8.24 9.95 6.39
D 2.87 3.84 4.56 5.14 7.27 8.59 5.38
VD 1.18: 1.57 2.29 2.64 4.10 5.09 2.81

Type B

-VE 3.84 = 4.17 4.35 3.79 2.59 1.83 3.43
E 7.31 8.56 7.64 7.04 5,37 3.52 6.57
IA 4,65 5.12 '4.77' 4.98 4.21 2.92 4.44

6.29 7.20 7.19 7.34 7.92 6.55 7.08
VD -4,88 '5,35 5.12 6,13 7.18 5,65 5.72

....

Type C

VE t1,03 '6A2' 0.25 -0,37 0,23 '0.30 0.40
E. 1,48 0.95 0.72 0.85 0.53 0.55 0.85
IA 0.44 i0.'25 '' 0.10 0.30 0t.23' 0.12. 0,25
D 0.30 0.13 007 0,44 0.09 0.05 0.18

VD OAI --
0,02 0.12 0.:02 0,05- .0 0,06

Type. D

VE 2.59 2.68 2,34 1,62 1.00' 1.18 1,9.0

E 4.03 3.89, 1.82 2.43 1.67 1.87 2.95
14 '2.15 2.52- 2,;27 , /422 1.34 1.39 1.98
D 2.89 3.66 3.26 3.08 1.87 2.04 2.80
VD 2.20 3,08' 2.75 :2,64 :1.67 2.29 2.44

Type E

VE 1,55 1,11 1,06, 0.67 0,56 0.39 0.89
E 3.19 2.38 2.13 1.60 1.06 0.76 1.86
M. 2.45, . 1,48 147 1.11, 0.9.7 0.74 1.44
D 2.89 2.29 2.89 2.57 1.67 1.34 2.28
VD 2.89 2.92 2.94 2.36, 1.09 1.44 2.27

Type F

VE 1.50 0.76 0.48 0.44 0.18 0.21 0.50
E 2.94 1.50.. l.30 -0.76 0.53 0.42 1.24
M 1.97 1.50 1.11 0.67 0.55 0.44 1.04
D 4.74 2.87 2.04 1.44 1.18 1.44 2.28
VD 4.26 2.62 2.34 1.76 1.48 1.09 2.26
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of response are distributed among the five categories of item difficulty.

For example, for Grade 1 the number of Type A responses to "Very Easy"

items accounted for 9.58 per cent of the total number of responses, 4590,

and the five entries for Type A responses will total 27.46 per cent.

All other entries in the table are to be interpreted in the same manner.

For Type A responses, the table shows that although there is an

annual increase in the number of such responses in all categories of item

difficulty, the largest overall increase, as represented by the difference

between Grades 1 and 6, is for the "Easy" items. The smallest such in-

crease is noted for the "Very Difficult" items, while each of the other

three categories show approximately the same increases for the six-year

period. This is, of course, if! 'kind of pattern that has already been

discussed in terms of all three groups of children.

The data for Type B responses shows that there is comparatively

little change from one year to the next for "Difficult" and "Very

Difficult" items, indicating that children continue to experience

difficulty in improving their performance on such items. Eleven per

cent of the Type B responses are for the most difficult items. The re-

sponses in the other three categories show little change for the first

four years, after which the decrease in the number of such responses

suggests that children begin to correct previous errors and are now

giving Type A responses. The negligible number of Type C responses

indicates that very few children transpose the items so this does not

become a typical kind of error.

The Type D responses were those which retained both the contour

and direction of the stimulus and contained the same number of tones,
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although few of the pitches were correct. Little change is noted from

year to year in the number of such responses to items in the "Medium",

"Difficult" and "Very Difficult" categories. A more pronounced reduction

appears after Grade 3 for "Very Easy" and "Easy" items since these more

readily become Type B or Type A responses.

Type E and Type F responses, which together account for almost

twenty-nine per cent of the total in Grade 1 but decline sharply after

this first year to diminish to eight per -7nt in Grade 6, show rather

similar entries for the two response types when the same categories of

item difficulty are compared. Very few children make these kinds of

responses to "Very Easy" items; twice as many, but still a relatively

small number, are unable to cope effectively with items that are "Easy"

and of moderate difficulty. The last two categories of difficulty also

receive almost equal numbers of each type of response, showing a decrease

after Grade 4.

On the basis of this analysis it would appear that item difficulty

has considerable influence upon the kinds of responses children make,

particularily when the more difficult items are considered. This in-

fluence Ls less noticeable when children respond to easier items. The

data of Table 27 is given again in Table 28 but here the several types

of responses are grouped within each category of item.difficulty rather

than the reverse. The revised tabular presentation does not justify an

extensive discussion since this would duplicate much of what has already

been said. The writer prefers to make the following summary statements

with respect to the results of these several analyses.
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Table 28

Per Cent of Total Responses in Each Category of Item Difficulty,

by Type of Response and Year, for Group 1 for 45-Item Test

Item

A

t
>

ra

Type Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 1-6

A 9.58 10.95 11.50 13.10 15.44 16.09 12.78

B 3.84 4.17 4.35 3.79 2.59 1.83 3.43
C 0.93 0.32 0.25 0.37 0.23 0.30 0.40
D 2.59 2.68 2.34 1.62 1.00 1.18 1.90

E 1.55 1.11 1.06 0.67 0.56 0.39 0.89
F 1.50 0.76 0.48 0.44 0.18 0.21 0.50

A 9.93 11.60 13.29 16.20 19.72 21.76 15.41

B 7.31 8.56 7.64 7.04 5.37 3.52 6.57

C 1.48 0.95 0.72 0.85 0.53 0.55 0.85
D 4.03 3.89 3.82 2.43 1.67 1.87 2.95
E 3.19 2.38 2.13 1.60 1.06 0.76 1.86

2.04 1.50 1.30 0.76 0.53 0.42 1.24

B
C

D
E-

F

3.89 4.68 5.35 6.25 8.24 9.95 6.39
4.65 5.12 4.77 4.98 4.21 2.92 4.44
0.44 0.25 0.18 0.30 0.23 0.12 0.25
2.15 2.52 2.27 2.22 1.34 1.39 1.98

2.45 1.48 1.87 1.13 0.97 0.74 1.44
1.97 1.50 1.11 0.67 0.55 0.44 1.04

A
B
C

D
E
F

B

C

D
E
F

2.87 3.84 4.56 5.14 7.27 8.59 5.38
6.29 7.20 7.19 7.34 7.92 6.55 7.08
0.30 0.13 .0.07 0.44 0.09 0.05 0.18
2.89 3.66 3.26 3.08 1.87 2.04 2.80
2.89 2,29 2.89 2.57 1.67 1.34 2.28

4.74 2.87 2.04 1.44 1.18 1.44 2.28

1.18 1.57 2.29 2.64 4.10 5.09 2.81

4,88 5.35 5.12 6.13 7.18 5.65 5.72
0.13 0.02 0.12 0.02 0.05 0 0.06
2.20 3.08 2.75 2.64 1.67 2.29 2.44
2.89 2.92 2.94 2.36 1.09 1.44 2.27

4.26 2.62 2.34 1.76 1.48 1.09 2.26
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1. Type A responses tend to increase in number at a fairly

uniform rate for each y,...ar of testing irrespective of item

difficulty. The ratio of such correct responses between any

two categories of item difficulty remains much the same each

year with the numbers increasing proportionately in all

categories.

2. Type B responses remain at the same level throughout the

six years when "Difficult" and "Very Difficult" items are

concerned. There is, however, a marked decline in the number

of such responses prior to sixth grade for "Medium" items

and prior to fifth grade for the two easier categories.

These kinds of responses more readily become Type A responses

and this is reflected by the data.

3. The Type D responses within all categories of difficulty re-

main fairly stable for the first four years and, by the time

the child reaches fifth grade, decrease only slightly in number

for the final two years. These presumably become Type A or B

responses.

4. Type E responses are rather sharply reduced in number during

the first year or two for the three easier categories of item

difficulty, but this decrease does not appear until fifth grade

for the difficult items.

5. Type F responses are reduced by half at the end of first grade

in all categories of item difficulty but the decrease thereafter

is slower for the more difficult items.
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6. The data shows that the performance accuracy of these children

improved markedly between first and second grade and again

between fourth and fifth grade. Although the total number

of Type A and B responses, when combined, remains the same

for fifth and sixth grade, there is continued improvement

because many Type B responses become Type A in sixth grade.

The period from second through fourth grade, while not a

distinct plateau, shows that the improvement is taking place

at a much slower rate.

Summary

The analysis of the data for the 45-Item Test showed the following:

1. Grade level, at the two-year interval will usually produce

means that differ significantly. A three-year interval will

always produce differences that are significant.

2. The girls and boys of Groups 2 and 3.differed significantly

in their ability to perceive and respond to melodic items

but this difference was not observed for Group 1. Although

there were no significant interactions between grade level and

sex, the data indicates that boys tend to reach a plateau at

Grade 4 while girls continue to show improved test performance.

3. When the three groups are compared on the basis of their

differing grade levels at the start of the project, older

children have significantly higher means than first grade

children. When the groups were compared on the basis of a
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common grade level but with differing amounts of practice in

taking the test, the younger children have significantly

higher means. The Group 1 children showed more rapid im-

provement taking place in the upper grades than did the

children of the other two groups.

4. The competence levels established on the basis of the data

showed that a substantial proportion of children remained

within the same competence level throughout all years of test-

ing. This was particular true for the lowest and highest com-

petence levels. The data indicates that although most children

stabilize their performance by Grade 3, the Group 1 children

did most of their shifting of competence levels between Grades

1 and 2 and Grades 5 and 6.

5. The relative difficulty of the test items did not differ

significantly between groups or between grade levels, a "very

difficult" item for one group or grade level would remain "very

difficult" when other groups or grades were considered. Pro-

portionately less improvement was noted for difficult items

with older children consistently demonstrating greater com-

petence in coping with more complex items.

6. Analysis of the types of responses that were made by the

children showed that they moved from a 54% level of accuracy in

Grade 1 to an 82% level by Grade 6. The probable growth pattern

is to eliminate the non-melodic (Type E and F) responses by

Grade 2; that responses showing only awareness of contour and
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number of tones were almost completely eliminated ty Grade 5;

and that partially correct responses become correct responses

earlier for easy items than for more difficult items.

7. The difficulty of the item appears to 'have a greater influence

upon the type of response made by children than does grade level.

8. The data indicates that the greatest improvement takes place

between Grades 1 and 2 and that although there is continued

improvement it takes place at a much slower rate.
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PHRASE TEST

The 45-Item Test had been constructed to obtain data regarding the

auditory perception of short melodic configurations. Such configurations

can readily be identified in the songs which children learn and, when

the need arises, they can be extracted from the larger composition for

isolated analysis and practice. Following this individualized attention

the configuration is returned to the original context and learning pro-

ceeds as before. Throughout this process of synthesis - analysis -

synthesis is the implicit understanding that the analysis, whether under-

taken to develop the vocal flexibility of the child, to emphasize the

aural characteristics of a common configuration, or to focus attention

upon reading such configurations, is but a means through which greater

mastery and understanding of the total composition is attained.

The auditory perception of larger musical units, such as the

musical phrase, represents a significant problem area for the musical

growth of the child. Most of the music that children learn in the early

elementary grades is the result of extensive rote teaching. This kind

of learning process, if it is to function effectively, demands that

children develop a sense of tonal and melodic memory which enables them

to readily perceive and retain the essential elements of the larger

musical ideas. By the time children are in the middle and upper grade

it is hoped that they will begin to utilize an emerging skill in reading
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musical notation which can serve to substantially reduce not only the

dependence upon "learning through imitation," but the total amounts of

time required to complete the learning of a song. This is not to imply

that rote learning procedures are completely replaced because, at all

levels of instruction, reference to an auditory model has long been

recognized as an important aspect of efficient and effective musical

learningG This suggests that individuals need to develop a sense of

tonal memory q.n.id musical awareness which enables them to readily per-

ceive, retain, and respond to the essential elements of larger musical

ideas.

The pilot study had included one task that was concerned with the

child's ability to learn a short musical phrase on the basis of a

maximum of ten trials. This measure was retained for use in the present

study to obtain data extending over a much longer period of time.

Several investigators, working primarily with subjects of high

school and college age have been interested in the total process of

memorizing or learning larger musical compositions for subsequent per-

formance. Others have, because of their concern with improving the

teaching of music theory at the college level, dealt with a more

narrowly-defined area such as interval recognition, melodic dictation

or pitch discrimination. Still others have become involved with examining

the constructs of musical aptitude, capacity, or talent and have identified

musical memory as one significant factor. Mach of this literature is

familiar to the reader and, because it does not bear specifically upon the

problem, need not be summarized in this report.
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Mainwoving (18), in an interesting discussion of conceptual

musicianship, believes that the mental recall of melodies is more

dependent upon kinesthetic factors (singing the song to oneself) than

upon the retained auditory image. He also feels that melodies are

heard and recalled as "wholes" rather than as groups of related segments.

Burroughs and Morris (5) established a three-measure phrase in 3/4 meter

as the criterion task and 13-year old children were to learn this in a

maximum of eight trials without external assistance. They found few

children capable of learning this phrase, that repetition did not

produce regular and continuous improvement, and that children tended

to perpetuate theft errors rather than rectify them. However, there

is comparatively little' research that was directly concerned with this

type of.learnihg task as applied to children of elementary school age.

Procedures

The construction Of the Phrase Test, although detailed in the

earlier report, will be briefly summarized at this time. The musical

phrases were written with the following criteria in mind.

1. Each phrase, preferably four measure, should be reasonably

musical without duplicating any familiar song.

2. Each phrase should utilize those common tonal configurations

that had been identified in the analysis of song materials.

Use of familiar configurations in a new context would, it

was hoped, permit the child to focus upon the learning task

with a reasonable expectation of success.
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3. Each phrase should encompass a reasonable singing range and

include a simple repetitive rhythmic pattern to permit easier

recognition, better organization, and greater retention.

Two phrases, one in major and one in minor, were finally selected

for use in the pilot study. These, together with two rhythmic variants

developed for use in the present study, are included in Appendix B. Ten

presentations of each phrase were recorded on the test tape, with the

piano performing these at a moderate tempo. The child was given a brief

orientation regarding the nature of the task during which he was, told

that he would hear the phrase twice in succession. Immediately following

the second presentation he would be given the correct starting pitch and

requested' to sing as much of the phrase as he could recall. It seemed.

unreasonable, in view of our experience in the pilot, study and what is

known of the way in which children learn, to expect them to k:r' capable

of giving a successful response following but a single presentation of

the phrase. The process of listening and responding was then repeated

until: "(a) the child was able to sing the phrase correctly two trials

in succession; or (b) until he had heard all ten presentations of the

phrase even though a perfect trial had not been achieved. No purpose

would have been served by providing more than ten presentations during

the learning session because the pilot study had shown that most children

were unable to concentrate effectively for the longer period of time

additional trials would have required. The data for an exploratory group

also showed, that additional trials did not result in improved accuracy

unless these trials were given in a second learning session on another

day. The writer did not, however, pursue this particular aspect of the
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problem because the major purpose of this task was to determine the

extent of learning that took place under circumstances which established

a fixed number of learning trials rather than to examine the effects of

massed versus distributed practice. A number of studies concerned with

this latter problem appear to have firmly established the advantages of

distributed practice.

At no time during the testing session was the child given any

assistance by the examiner which could be viewed as instructional in

character. He was given continual encouragement in an attempt to

maintain a reasonably high level of aspiration. The examiners were

given specific instructions to avoid providing the child with more

tangible assistance such as: (a) identifying the kinds of errors which

had been made, (b) identifying the location in the phrase of such errors,

(c) singing with the child to give support and direction to the response,

(d) isolating a portion of the phrase for drill purposes, or (e) pre-

senting only a portion of the phrase rather than the total unit. These

restrictions were necessary to insure that the testing procedures re-

mained constant from child to child and from year to year. They were

also necessary if the test results were to reflect the child's ability

to learn such material without external assistance of the kinds normally

provided in classroom situations.

Each child was tested individually and his responses were tape

recorded during the testing session. The procedures for processing and

scoring the Pupil Response Tapes for the Phrase Test were discussed in

the earlier report and were similar to those described for the 45-Item

Test. They may be briefly summarized as follows:
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1. All tests were processed aurally and the incorrect responses

for each trial entered as tonic sol-fa syllables on the in-

dividual data sheets. Correct measures were so indicated by

a check mark.

2. The test tapes were replayed later to verify the data sheets

as well as to score the trials. Scoring was done on the basis

of two points for each correct tone and a perfect trial of 15

correct tones earned a score of 30.

3. Two kinds of scores, "mean correct" and "rate of learning",

were then calculated for the total test. The details of this

scoring system are included in Appendix B.

4. Every third test was independently processed and scored at a

much later date to serve as a check on the accuracy with which

such scoring was done.

The nature of the Phrase Test precluded application of the variable

response scoring followed for the 45 -Item Test in which partially correct

responses had been rewarded. The writer tried to utilize this approach

but found that it was necessary to make an unusual number of subjective

judgments regarding the nature of the response. Owing to the repetitive

melodic characteristics of the phrase it was difficult to evaluate certain

responses. A child might sing the first half of the phrase, make a mis-

take, and then seem to either repeat the entire portion or continue on to

the end. His response, because it was now much longer than the original,

could not be evaluated accurately to determine precisely what had taken

place. The decision was to eliminate all subjective judgments which are,

of course, themselves subject to error and to score on a note-by-note basis.
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In the pilot study usable data for the Phrase Test had been

obtained for 212 children randomly selected from the first six grades.

This included 38 children in Grade 1, 32 in Grade 2, and 33 in Grade

3 and, because of the size of the groups, it was decided to expand the

sample by administering the Phrase Test to all of the children in the

newly-defined Group 1. This additional testing could not be carried

forward completely during the first year of the present project, when

these children were in Grade 2, and had to be delayed until the next

grade level. Usable data covering the four-year period, Grades 3 to

6, was obtained for a total of 97 children, 51 boys and 46 girls.

Data covering a period of one to three years had been obtained from

an additional 44 children but these incomplete records were not in-

cluded in the analysis of the data. In the preceding section, which

reported the results of the 45-Item Test, mention was made that the

size of Group 1 had been reduced to 90 children with the extra cases

eliminated at random. One factor which was operant in this process

was the decision to retain children for whom we had complete data on

both the 45-Item Test and the Phrase Test.

Results

The primary function of this task was to obtain data regarding the

auditory perception of a longer and more complete melodic entity which

di exists as the musical phrase. The task of perceiving and responding to

this larger unit, presented several times in succession, required that

the child should be capable of recalling the total stimulus in order to

respond accurately. In addition, he must he able to recall the nature
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of his response so that it can be compared with the model when it is

presented again. Any increased accuracy for the next trial would then

be the result of his awareness of the similarities between the response

and the model, as well as recognition of the differences or errors. To

achieve a perfect trial without external assistance forces the child to

function independently. This provides evidence of his ability to per-

ceive and retain, for comparative purposes, a more complex musical idea

and is also zn indirect measure of the degree to which he is capable of

applying certain musical understandings to a problem situation.

The results are concerned primarily with the responses to Phrase 1,

although Phrase 2 was utilized in the final year of the testing. Phrases

3 and 4 were simple rhythmic variants of Phrases 1 and 2 and were utilized

in an exploratory study which will not be included in this report. Each

child, during a single twelve-minute testing session, received a maximum

of ten presentations of the phrase but responded only after the second

and each succeeding presentation for a maximum of nine responses. The

scoring system established the range of scores as zero to 30 for the

"mean correct" score, and zero to 100 for the "rate of learning"
(EL)

score. For the RL score, a value of 11.1 was possible only if the child's

final (ninth) response was perfect. Values larger than 11.1 reflected

the presence of proportionately fewer response trials necessary to meet

the criterion level. Both kinds of scores were necessary because of the

difficulties encountered in attempting to derive a single scare which

would describe the accuracy of performance as well as the rate at which

learning took place.
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Table 29 gives the means, by grade level and sex, of the scores on

the Phrase Test. The final column, headed "Pilot Study", gives the

means of the four independent samples in the initial study and are in-

cluded for comparative purposes. The data for the "mean correct"

scores shows that when the same group of children is tested each year

for a four-year period that improvement takes place at a constant rate

since the means are approximately three points higher each successive

year. The same pattern of change holds for the RL scores, with the

annual differences of approximately five points remaining constant. It

is of interest to note, when the means of Group 1 are compared with those

of the four independent grade level groups of the pilot study, that the

original group does not show a constant rate of improvement for either

type of scare. The overall means of the two groups, for each type of

score, do not differ significantly and one is then given two alternatives:

(1) that the differences, at each grade level, are largely the result of

sampling differences; or (2) that because Group 1 had repeated oppor-

tunities to perform the task, the rate of improvement would consequently

be more constant.

Table 30 summarizes the analysis of variance of the two main effects

of grade level and sex for each type of score. The results show that

the main effect of grade level, the grade the child was in at the time

he was tested, was significant at the .01 level. The second main effect

of sex was not significant and the interaction between grade level and

sex was likewise not significant. These results agree with those ob-

tained relative to the performance of this same group of children on

the 45-Item Test.
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Table 29

Summary, by Grade Level and Sex, of Phrase Test Scores

for Group 1

A. Mean Correct Scores

Grade Boy Girl Combined
Pilot
Study

3rd 10.94 10.06 10.50 13.84

4th 14.92 12.21 13.56 11.06

5th 16.93 16.19 16.56 14.36

6th 18.35 17.55 17.95 16.75

Mean 15.28 14.00 14.64 14.00

..-

B.

3rd 2.96

4th 10.99

5th 11.20

6th 16.46

Mean 10.40

RL Scores

2.98

4.38

12.98

19.17

9.88

2.97

7.69

12.09

17.82

10.14

7.49

7.10

8.42

14.72

9.43
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The Scheffe test of the differences between grade levels for each

type of score showed, as might be anticipated, that none of the annual

differences met the appropriate criterion for significance. For the

"mean correct" score, the differences between Grades 3 and 5, Grades

3 and 6, and Grades 4 and 6 were significant at the .01 level. For

the "RI," scores, only the difference between Grade 3 and Grade 6 was

significant at the .01 level, although the two-year differences noted

above between Grades 3 and 5 and 4 and 6 approached this level. Therefore,

the two-year interval continues to be a major factor in improved performance

rather than greater improvement occurring at any single grade level.

The main effect of sex was not significant and the means given in

Table 29 are, for both scores, quite similar. The boys were able to

perform with slightly better accuracy in terms of the average number of

correct tones which the "mean correct" scores represent. The girls,

except for their atypical performance in fourth grade, seemed to be more

capable of improving their performance from the initial to the final

trial, as indiCated by the "RI." means. There is no evidence to support

an hypothesis that these girls and boys differed significantly when

performing tacks of this kind, findings which agree with those of the

pilot study.

The cumulative records maintained for each child were similar to

those for the 45-Item Test in that a complete record of all his responses

could be examined. A detailed discussion of such an analysis would not

be as meaningful or relevant as a summary of certain outstanding performance

characteristics. The "mean correct" scores, when arranged in a frequency

distribution for each year, show rather clearly what has taken place.
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Table 30

Summary of Analysis of Variance of Phrase Test

Scores for Group 1

A.

Source of Variation

Mean Correct Scores

Sum of Squares df Mean Square

Grade 10,817.236 3 3605.745 8.521**

Sex 24.759 1 24.759

Grade x Sex 1,195.591 3 398.530

Within 148,944.451 352 423.137

Total 160,982.038 359

B. RL Scores

Grade 2,965.795 3 988.598 18.28 **

Sex 148.520 1 148.520 2.75

Grade x Sex 61.651 3 20.50 0.38

Within 19,036.985 352 54.082

Total 22,212.951 359

** Significant at the .01 level
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Table 31 summarizes this information with the scores grouped into five-

point intervals except for the perfect score of 30 and the zero. Be-

cause these scores were based on the average number of tones that were

correct for all of the learning trials they measured only the accuracy

with which the children responded. The individual entries can be com-

pared since all are based upon a total N of 90. The distributions show

that there is a gradual process of improvement rather than a marked

increase at any given grade level. When the score range is divided in

half at 14.9 points, the number of lower scores obviously decreases

each successive year until the distribution in Grade 6 is the reverse

of the one in Grade 3, as follows:

Score Range Grade 3 Grade 4 Grade 5 Grade 6

15 to 30 25 42 53 61

0 to 14.9 65 48 37 29

The improvement pattern becomes more discernible when the distribution

is based upon ten-point score intervals.

Score Range Grade 3 Grade 4 Grade 5 Grade 6

20 to 30 8 21 33 46

10 - 19.9 35 34 36 26

0 - 9.9 47 35 21 18

Very few children failed to improve their scores throughout the four

years of testing although the performance with respect to the "RL"

scores is not quite as impressive.

Table 32 gives the frequency distribution of these "RL" scores

which described the test gains as they were modified by the number of
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Table 31

Frequency Distribution, by Year, of

"Mean Correct" Scores for Phrase Test

Scorere Grade 3 Grade 4 Grade 5 Grade 6 Total

30 3 4 7 14

25-29.9 1 3 9 12 25

20-24.9 7 15 20 27

15-19.9 17 21 20 15 73

10-14.9 18 13 16 11 58

5- 9.9 24 21 15 12 72

.1- 4.9 23 13 6 4 46

0 1 2 3

Table 32

Frequency Distribution, by Year, of

"RL" Scores for Phrase Test

"RL" Score Total

100 (1) 3 4 7 14

50 (2) 2 3 6 11

33.3 (3) 1 1 5 5 12

25 (4) 2 1 7 2 12

20 (5) 1 6 7

16.7 (6) 1 4 5

14.3 (7) 2 2 4

12.5. (8) 2 2 4

11.1 (9) 1 2 2 2 7

0.1 to 11.0 50 51 29 29 159

0 36 28 36 25 125



101

learning trials that had been required. A score of 0 was given when

scores, in terms of the number of correct tones, were identical for the

initial and final trials, or when the score on the final trial was

lower than the first trial. Scores of 0.1 to 11.0 showed the score of

the final trial to be higher than that of the first trial but without

attaining a perfect trial of 30 points. In the event the phrase was

learned the ratio between the actual test gain and the possible gain

would always be 1.00 which, when multiplied by 100/number of trials,

would result in scores of 11.1 or higher. The table includes, in paren-

theses, the number of learning trials that had been required to earn

a particular score. It should be mentioned again that as soon as the

child responded with a perfect trial he was expected to sing the

phrase again to verify that the perfect trial was not due to chance.

This additional verifying trial was not, however, included when the

total number of learning trials was determined for the child.

The relatively low means of the "RL" scores are easily accounted

for when we examine the distribution of scores shown in Table 32. Each

year the test was given approximately one-third of the children failed

to show any gains, thus receiving a score of zero. These zero scores

are unable to differentiate between children with high "mean correct"

scores on the initial and final trials and those with low "mean correct"

socres. Furthermore, scores below 11.1 often seem to discriminate against

certain cases, as the following example indicates.

Pupil Score on Initial Trial Score on Final Trial (9th)

A 2 28

B 26 28

C 28 28

2 2D
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The "RL" scores are calculated for each pupil as follows:

Pupil A: 28 - 2 100 = 10.32 Ptpil B: 28 - 26 100 = 5.55
30 -2 9 30 - 26 9

Pupil C: 28 - 28 100 . 0 Pupil D: 2 - 2 x 100 = 0
30 - 28 9 30 - 2 9

The reader must bear in mind that the ."RL" score was a measure of the

degree of learning or improvement which took place and, for the above

example, Pupil A obviously showed the greatest improvement. Pupils B

and C, although beginning with significantly higher scores, failed to

improve even after nine trials. Therefore, the substantial number of

children with "RL" scores between 0.1 and 11.0 included both the

Pupil A and B types. The fact that this number is significantly reduced

by Grade 5 suggests that the Pupil B type is able to exert the additional

effort necessary to attain a perfect trial. The table shows that the

number of children who are able to learn this simple phrase during the

testing session increases from four in Grade 3 to 36 in Grade 6, with

a marked increase taking place between Grades 4 and 5.

The discussion thus far has not been concerned with the kinds of

performance behaviors exhibited by individuals throughout the four-

year period. An examination of the "RL" scores of each child identified

several within-group differences that existed. For any single year the

individual could receive one of the three kinds of scores presented in

Table 32:

1. A zero, which indicated that no gain had occurred throughout

the series of learning trials and no perfect trial had been

achieved.
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2. A score between 0.1 and 11.0 represented a test gain but no

perfect trial had been achieved.

3. A score between 11.1 and 100 represented a set of trials

culminating in a perfect trial indicating that the phrase

had been learned.

Over the four-year period the performance of individual children could

be expected to produce a variety of possible combinations of these three

basic kinds of scores; zero, gain, and learned. Table 33 summarizes

the tabulations and shows that 16 children exhibited a pattern of one

year of zero and three years with a gain score of between 0.1 and 11.0.

Only four children had a pattern of one year of zero and three years

with scores between 11.1 and 100. Other entries ale to be read in a

similar manner and it is of interest to note that the only combination

which fails to appear is two years of zero and two years of scores

indicating that the phrase was learned (11.1 to 100). The table does

not identify the annual sequence of the scores although very few

children had records which were the reverse of the expected pattern of

regular improvement. A total of ten children, nine of them with rela-

tively low gain scores, began with higher scores but completed the

four-year period with a zero. These were identified as follows:

a. 1 year of gain followed by 3 years of zero - 2 children

b. 2 years of gain followed by 2 years of zero - 4 children

c. 3 years of gain followed by 1 year of zero - 3 children

d. 3 years of scores above 11.1 followed by 1 year of zero - 1 child.

Several other children alternated each year between two adjacent types

of scores but most of these achieved the higher rather than the lower

score during the final year.
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Table 33

Summary of 4-Year Performance Behavior of Group 1

Utilizing "L" Scores for Phrase Test

1 zero plus

Gain (0.1-11.0)

1 Yr. 2 Yrs. 3 Yrs.

16

Learned (11.1-100)

1 Yr. 2 Yrs. 3 Yrs.

4

2 zero plus 15

3 zero plus 12 2

I gain plus 2

2 gait plus 10

3 gain plus 3

1 zero, i gain plus 7

1 zero, 2 -gain plus 8

2 zero, 1 -gain plus 3

4 yrs. of zero - 3; 4 yrs. of gain - 3; 4 yrs. of learned - 2.

,
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Table 33 also shows that 70 of the 90 children had at least one

score of zero and that 49 children failed to attain a score indicating

that the phrase had been learned at least once during this four-year

period. Of the 41 children who were able to learn the phrase at least

once, Table 4 indicates that 36 children did so during the final year.

The information in both Tables 32 and 33 shows that only eight of the

total number of children were capable of learning the phrase by Grade 4

and retain this competence through Grades 5 and 6, and that only two

children earned scores which indicated that the phrase had been learned

each of the four years. The average number of response trials needed

to learn the phrase can be calculated directly from the data in Table

32 and, using only those scores above 11.0, these are:

Grade 3 Grade 4 Grade 5 Grade 6

Av. N. of Trials 5.00 4.18 3.92 4.00

This merely emphasizes that a short musical task of this kind can

seldom be mastered in a single learning trial and that grade level does

not appear to influence the number of trials that are required.

The reader may be concerned that use of the same musical phrase for

four successive years would result in higher scores because children

would be able to remember the phrase from one year to the next. These

testing sessions were separated by an interval of at least ten months

and there would be no reason to expect children to retain the phrase over

so extended a period of time. The examiners usually asked the child,

after the first presentation, whether the phrase sounded at all familiar

and their responses indicated a very low level of recall. To verify

this apparent lack of retention, the writer utilized Phrase 3, a rhythmic
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variant of Phrase 1, and tested a randomly selected group of 40 children

approximately two weeks after they had been tested on Phrase 1. Only

occasionally did a child, even after so short a time, recognize that

Phrases 1 and 3 contained identical melodic material. Furthermore,

analysis of the two sets of scores showed them to be very similar with

a difference between the means that was not statistically significant.

During the final year of the project these children, now in Grade

6, were scheduled to receive two testing-learning sessions relating to

the musical phrase. The first session used Phrase 1, as before, while

the second, scheduled at least two weeks later, used Phrase 2 which was

in a minor tonality. One purpose for, using a second phrase was to

ascertain whether the rate of learning observed for Phrase 1 would, at

this sixth grade level, remain essentially the same for a similar task

which utilized different melodic content. A second purpose would be to

determine the relationships between the two phrase in terms of the

accuracy with children responded to the phrases. Table 34 summarizes

the analysis of var .ace of the main effects of treatment (Phrase 1 and

Phrase 2) and sex for each type of score. The results show that the main

effect of treatment was significant at the .01 level and the hypothesis

that there is no difference between the performance on these two phrases

is not sustained. The second maln effect of sex was not significant, nor

was the interaction between treatment and sax.

Table 35 gives the means for these two phrases and it is evident

that both types of scores are lower for Phrase 2, especially when the

"RL" scores are compared. Table 36 presents, for comparative purposes,

the frequency distributions of the two kinds of scores for each phrase
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Table 34

Summary of Analysis of Variance of Test Scores

for Phrases 1 and 2 for Group 1

Source of Variation

A. Mean Correct

Sum of Squares df Mean Square

Treatment 977.342 1 977.342 15.95**

Sex 1.978 1 1.978

Treatment x Sex 15.623 1 15.623

Within 10,783.599 176 61.270

Total 11,778.543 179

B. "RL" Scores

Source of Variation Sum of .Squares df Mean Square F

Treatment 4,919.862 1 4,919.862 9.88**

Sex 463.460 1 463.460 0.931

Treatment x Sex 11.255 1 11.255

Within 87 604.656 176 497.754

Total 92,999.233 179

** Significant at the .01 level
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Table 35

Test Means for Phrases 1 and 2

for Group 1

Phrase 1

Phrase 2

Mean Correct Score
g011Mr

Bo Girl Combined

18.35 17.55 17.95

13.10 13.48 13.29

15.72 15.51

,1
"RL" Score

Boy Girl Combined....
16.46 19.17 17.82

5.50 9.21 7.36

10.98 14.19

Table 36

Frequency Distribution of Scores for Phrases 1 and 2

Mean Correct N of Children

Score of Phrase 1 Phrase 2

30

25 -29.9

20-24.9

15-19.9

10-14.9

5,- 9.9

0.1-4.9

0

1%V N of Children

Score of Phrase 1 Phtase 2

i.1
,

6

11

50

27 L 13.3

7 1 100

12

15 19 II 25

II 19 20

12 15 16.7

4 15 14.3

2
...l....Lawr

2 12,5

90 90 11.1 i

7 1

6 2

5 7

2 0

6 1

4 1

2 0

2 0

2 1

29 49

25 28

90 90
pi, ...maI wre.......srTwrIat.a.
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and these very clearly show that children were much less successful

on Phrase 2, For Phrase 1, 44 children had mean correct scores lower

than 20 while for Phrase 2 this number increased to 70, indicating that

these children experienced considerable difficulty in giving accurate

responses to a phrase in the minor. The sixth grade performance on

Phrase 2 was, in fact, more comparable to their Phrase 1 performance in

fourth grade. The distribution of "RL" scores for Phrase 2 is also very

similar to the distribution of the scores for Phrase 1 at the fourth

grade level. It would seem that these children, when presented with an

unfamiliar learning situation (Phrase 2), are unable to apply to this

performance much of the experience gained throughout the four years of

testing. When the Phrase 2 scores are compared with the Phrase I

scores obtained during the pilot study, as given in Table 29, these

sixth grade children are performing at approximately the Grade 3 level

of competence. A "t" test of the significance of the differences be-

tween these two phrases and groups shows that the hypothesis of "no

difference" is tenable.

The reader can, by examining the two phrases shown in Appendix B,

determine that the rhythmic structures are identical, the number of

tones are the same, and the singing ranges differ only slightly. The

differences between the two phrases are then reduced to two: (1)

tonality; and (2) Phrase 2 is essentially diatonic while Phrase 1 cakes

more extensive use of the tonic triad. There is no reason to expect

that these children are unfamiliar with singing in a minor tonality be-

cause they have, by sixth grade, beensexposed to a variety of experiences

involving this mode. Nor is there any reason to assume that they are

walourimw
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less capable of performing diatonic passages. The two phrases were

constructed from tonal configurations that had been used as 45-Item

test items and these children had had six years of experience in re-

sponding to these items. Analysis of the per cent of responses to

these that were correct can be summarized as follows:

Phrase 1 Items

Phrase 2 Items

for All Years

37.44%

44.92%

Av. for Grade 6 Only

56.9%

66.4%

It is evident, on the basis of the 45-item Test record, that these

children achieved a larger number of correct responses for items used

in Phrase 2 than for items in Phrase 1 and the factor of tonality

would not necessarily account for the differences in the scores on the

two phrases. A similar examination of diatonic items (major and minor)

versus chordal items used in the 45-Item Test shows that the children

did not experience greater difficulty with one type than with another.

The writer is forced to conclude, subject to further study of the

problem, that'the performance differences between these two phrases

result from a variety of factors such as:

1. The performance on e task which combines tonal configurations

into a unified entity appears to be more difficult than per-

formance on the individual items.

2. :The tonality of the phrase undoubtedly has some bearing upon

accuracy of perception because children have had more experience

with the major code than with the minor.

3. The improved scores on Phrase I might be attributed to the effect

of practice with the phrase itself rather than to an increasing

AST,vonseees--11.
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competence to learn such materials as they reach Grade 6.

Other treatment of the data involved computing the usual correla-

tions coefficients between the two sets of scores for Phrases 1 and 2

to determine the extent of the relationship between the two tasks.

These correlations, as given in Table 37, show, although they are not

as large as might be anticipated, that children perform similarily on

both tasks. The correlation for the "mean correct" scores of Phrases

1 and 2 is .62; for the "RL" score it is .53. The correlations between

the two kinds of scores on each of the tests is .55 for Phrase 1 and

.60 for Phrase 2, indicating that tonal accuracy and rate of learning

are at least as interdependent for one phrase as for the other. The

two remaining correlations in the table between the "RL" score for one

phrase and the "mean correct" score for the other phrase are not

particularily meaningful. All of the correlations are significant at

the .01 level.

The differences between the 45-Item Test and, the Phrase Test have

already been described. However the writer was interested in ascertaining

whether the relationships between the scores on these two task2 were

similar to the findings of the pilot study. The "mean correct" scores,

because they described achievement in terms of the number of tones

correctly reproduced, would show a much higher correlation with 45-Item

Test scores than the "RL" scores, which would indirectly reflect the

actual, nupber of correct tones only if the final learning trial showed

an improvement over the first trial. Table 38 gives, for each of the

four years, the several correlations and includes, in parentheses,

correlations obtained for four independent grade groups in the pilot
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Table 37

Correlation Coefficients Between Scores on Phrases 1 and 2

for Group 1 at Grade 6

I

(1) Phrase 1, "Mean Correct"

(2) Phrase 1, "RL"

(3) Phrase 2, "Mean Correct"

1 2 3 4

1.00 .65

1.00

.62

.55

1,00

.40

.53

.60

(4) Phrase 2, "RL" 1.00

Table 38

Correlation Coefficients Between Scores on Phrase 1 and 45 -Item

Test, by Grade Level, for Group 1 and the

Groups of the Pilot Study

Grade 3 Grade 4 Grade 5 Grade 6

Phrase 1 (MC)/45-Item .59 .61 .67 .69

(Pilot Study) (.79) (.58) (.86) (.70)

Phrase 1 (RL) /45 -Item .26 .28 .34 .46

(Pilot Study) (.38) (.44) (.66) (.54)

Phrase 1 (RL/MC) .61 .54 .63 .65

(Pilot Study (.59) (.72) (.74) (.64)
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study. None of the correlations between the 45-Item Test and Phrase 1

remain constant from year to year, showing that as the children become

older their performance on the two kinds of tasks becomes more closely

related. The correlations for the groups of the Pilot Study, although

usually larger, do not follow this consistent pattern and quite probably

reflect sampling differences that were present as the groups were

selected. Group 1 shows that the correlations between the two scores

on Phrase 1 remain much the same from grade to grade, except for Grade

4, and this consistency was not noted in the pilot study.

Summary

The analysis of the data for the Phrase Test showed the following:

1. Improvement in learning the phrase takes place at a constant

rate over the four-year period and only a two-year interval

produces differences that are significant.

2. The data shows that the hypothesis of "no difference" between

the scores of the Group 1 boys and girls continues to be

tenable.

3. In terms of the "RL" scores, approximately half of the children

were able to learn the phrase at least once throughout the

four-year period, usually be Grade 6, but only eight managed

to attain this proficiency by Grade 4 and retain that level

of performance for the remaining two years.

4. The results for Phrase 2 given only during the final year showed

that four years of practice had relatively little influence

upon performance on this second task, that these sixth grade
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children responded with a third grade level of competence.

Correlations between socres for the two phrases showed that

children performed similarily on both tasks.

5. Correlations between scores on Phrase 1 and the 45-Item Test

showed that a high relationship exists between the two tasks

when "mean correct" scores, which measure achievement, are

considered. Howeve the correlations between the 45-Item

Test and "RL" scores are much lower, suggesting that the ability

to produce a learned phrase is not strongly influenced by achieve-

ment on short melodic configurations.

6. Correlations between the "RL" and "mean correct" scores for the

phrase indicates that the relationship between the rate of

learning and achievement remains reasonably constant from grade

level to grade level.

7. The data indicates that learning a phrase is a more difficult

task than responding to individual melodic items and that these

children were seemingly unable to recognize their errors and

make the necessary corrections in subsequent trials.

" A "V 14IT4



CHAPTER III

TIMBRE STUDY

Introduction

The four fundamental characteristics of musical sounds are pitch,

duration, intensity, and timbre. Each of these characteristics may be

examined independently or two or more of them may be combined, depending

upon the interests of the investigator and the purposes of the investi-

gation. The research literature which relates to the characteristics

of musical sounds may be broadly classified as:

1. Studies concerned with the physical and acoustical properties

of sounds seek to analyze, measure and identify the components

of pure tones as well as those of actual musical sounds. This

scientific approach provides important information with respect

to the precise nature of the phenomenon of sound.

2. Psychological studies concerned with the ways in which indi-

viduals react to, or their musical responses are influenced

by one or more of the characteristics. These studies, by intro-

ducing the human variable, make it possible to move accurately

identify the nature of the process of hearing and perceiving

sounds, as well as to explore related problems such as intona-

tion, tonality, harmonic and rhythmic awareness an4 Q(Insitivity,

and the nature and measurement of musicality.

115
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3. Studies in the significant field of aesthetics which, by

utilizing the data provided by the physical and psychologir-1

studies, move beyond the objective analysis of the affect

domain and begin to build a theoretical structure that is

concerned with broad musical sensitivity and responsiveness.

The terms timbre, tone color, tone quality, color, and quality are

often used-interchangeably when referring to that particular psychological

characteristic of: a Musical sound. Ortmann (22) defines tone quality as

the "total -sensorial reaction to. the _simultaneous presence and merging

:Of ;pitch; intensity -and-Zuration ". He then discusses tone quality as

the4Sychcaogical-resultant,:of the degrees to which these attributes are

-present la the -musical situation. -Mainwariim (18) views. tonal quality

as .a doMbinatiOn of timbre;and sOnance, the latter defined as the quality

of a aidus cal so-mid: which: _results from fluctuations la-pitch, intensity,

cit-'tifsbree:- Olson -(19)1,- -131;discutising :timbre from the physical stand-

point, identifies six physical .characteristics: number of partials,

distribution Of partials, the relative intensity of the partials, inharmonic

partials, iundamental tone,- and-tonal intensity. By altering one or more

of these Characteristics-the tiMbreor quality of a tone is altered. Julian

-in,. ,an--interegting-;study that was -concerned with ascertaining the

:d-e-gre-e-tO-Vhich diSdritiination could be improved through training,

states that timbre may be AtieWed-as. the harmonic- constitution-, of the tone

associated with the -form of the ,Spqnd wave. The number, strength, and

-distribution :of the tarisonics (partials) represent the components. When

where is simultaneous fUsioa:Of all these, components, the psychological

-resultant. is referred-to as the timbre -of the tone.
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These few studies are cited only to identify the overall dimensicns

of the problem. The writer did not believe that an exhaustive detailing.

of the many acoustical and psychological studies would contribute to the

report since feW of them were directly concerned with the musical re-

sponses of young children.

This phase of the overall project was primarily concerned with

securing data that would help answer the following basic question: What

kindS of reiattiatithip-S exist between' the type of performance medium

Utillied for the :aural Pfe'ientati-OiT of MetOdie. items-, and the accuracy

'ii*Whidh-dhildren'ierteitre and teitodtice' hese items ?' Related, but

questions Were- d'ondii.tined' with determining 'Whether any 'single

perfOrMande IIiedium seemed: to appropriate' Vse- 'it- a (given grade

leitet and 'Whether .iine of "Peribrniande led to error-iatiOnses that

were -Markedly- -difkerelit ftbni thotie made forother -performance

she *titer- was ilot concerned with deterniiiting the amounts of knowledge

possessed by children with respect to:

1. NaMing the usual instruments of the band and orchestra and

grouping them by family and voice (i.e. soprano, alto, tenor,

or ba6a).

identitiing, by sound;- the 'families '-of -instruments of the band-

-and- ordhetitra, AS` -Well as the More instruments

-and solo

Adcfertaining the degree to whidh children 'aid -able to -evaluate

the aPpropriatene-§13'Wth which Certain' instruments, or .groups

instruments; are utittied ih conveying the musical .extra-

musical meaning of any given musical composition.
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4. Differentiating the performance characteristics of the several

kinds of instruments.

These kinds of information, although essential when planning and

evaluating the content of those musical experiences designed to develop

listening skills and broad musical understanding and responsiveness, were

judged to be outside the scope and intent of the present study. Such

knowledges are usually acquired within the context ef the music program

itself. Consequently, observable differences between schools and grade

levels .could.be;expected to reflect. the differing emphases given to such

content _by ,the' vario9P teachers. Yurtherpore much, of this information

can readily he Obtained via teacher-constructed tests and inventories.

General agreement exists. that .such kn'Owledges.'are important for the

Musical, development Of, the Child,, but varying curricular and administra-

tive praOtices..make.,it .difficult for the profession to arrive at any

definition of ,a, common core of Icnowledge which all children can be

expected to acquire.

Construction Of the Tests

Since the validity and reliability of the 45-Item Test. had earlier

been established,; the decision to use this test to gather data relating

to the basicquestion seemed justified. Consequently, it was planned to

use eight different forms of the test, each with a different medium of

performance as follows: (1),..piano;,"(2) soprano voice; (3) flute; (4) violta;.

(5) tenor voice; (5) French horn; (7) trombone; and (8) cello.- It will be

noted that soprano tenor., and bass ranges are represented by these forms,
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as well as the timbres of piano, voice, stringed, woodwind, and brass

instruments. The decision to use these media rested on the assumption

that most children were reasonably familiar with them on the basis of

normal in and out-of-school music listening. The use of the different

ranges would make it possible to determine whether children, upon hearing

items in the bass or tenor range, could effectively adjust so their re-

sponses could be made in the more normal soprano range of the child

voice.

One additional form-of the test was planned which utilized five

different-performance Media, One' for each' group of nine test. items, to

inclikde 'the piano, soprano tri.iinpet, 'tenor voice, and cello. The

nine 'tat, -items within each- medium perfOrinancelact been selected so

that -each--of contained the .same number of easy, moderately

amid' difficult Iteins but with no duplication.. This identification,

iii ternii f itein-diffieUlty, had been made on the basis of an item analysis

of the-45=Itent Test.

The-prOdedOreii for -recording the-preliminary tests, in terms of he

tempo 'at-VhiCii the :item was .perforated and the time interval, provided for

the teSponsea, were identical with those detailed in Chapter II for the

45-Iteni'Teat: TO facilitate the exploratory testing that was contemplated;

the- first -eight- tests .contained 30 rather than .45 test items.

Preliminary exploration was consider-ed.-necessary, to determine which

forms- "of the test were tOgt usable, as well as to, identify problems which

tight arise with respect to satisfactorily orienting the children to the

nature of' the task. l'herefore, an explOtatory- sample totaling 72 children

was used, with six 'Children randomly drawn front each of the first six
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grades in each of two elementary schools. The two schools had been

randomly selected from that group of schools located in'a middle socio-

economic setting. Within each school, the six subjects at each grade

level were randomly assigned to one of two groups, thus giving four

different groups from the two schools of three subjects per grade,

for a total of eighteen per group. Following this assigament of sub-

jucts, each of the eight forms of the test was randomly assigned to one

of the four groups so each group received two different forms of the

shortened test, plus the 45-Item Composite Test described earlier.

testing schedule of three sessions leer child was then established,

with only one. of the three tests administered during a single testing

session to minimize the fatigue element. The testing sessions were

separated-by an interval .of two weeks., making it possible to complete

all exploratory testing within a two -month period. This was the minimum

amount .of time. requiied- for.such testing since children were available

only during their regularily scheduled music classes and experience had

demonstrated that we-could test no, more than two children during a class

period,. Each child' was,tested individually and the test responses were

recorded for subsequent, processing and scoring. At the conclusion of the

third testing' session, each child was informed of the results of his

performance on the two earlier tests and asked to comment relative to

any problems he may have encountered.

Since the basic purpose of this exploratory work was to provide data

needed for constructing final forms of the Timbre Test, the specific re-

sults will not' be included-in the report. The test results, together with

the comments made by the children, yielded the following information:
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1. The use of five different media in the composite test,

particularly because the test items were presented in the

soprano, tenor, and bass ranges, proved to be relatively

difficult for children at all grade levels. Not only were

comparatively few correct responses given, but the children

said that they experienced considerable difficulty in deciding

whether to sing in their normal rango or to attempt to sing an

octave lower. The latter course of action, for obvious physical

reasons,, was unavailable to most children and consequently they

were either unable to give any kind of singing response to many

test items or the responses were unusually inaccurate. There-

fore,,this particular form of the test was discarded as un-

usable although, the writer felt that a similar test might be

designed which would provide valuable information with respect

to the child's ability to hear in one octave and sing at a

different octave. This is something that many children reported

they thought they could learn to do if given sufficient time.

.2. The shortened tests utilizing the French horn, tenor voice,

trombone, anc cello posed similar range problems for the children,

although these were not as noticeable since the same medium was

used throughout the test. The differences between the means of

these four forms, for the six grades combined, and the means of

the other four forms were statistically significant and there

seemed to be little value in retaining, these forms. Not only

could the results for a larger sample be clearly anticipated, but

the data showed that again the major source of the difficulty
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could be traced to the pitch range at which the items were

presented. The most effective way to pursue this particular

problem would be to design a study involving several training

sessions with this kind of task. Unfortunately, such a project

could not be carried forward at this time because we did not

have access to a given group of elementary school children for

extended periods of time.

3. The test results, as well as the comments of the childre, in-

dicated that those formS utilizing the piano, flute, soprano

voice, and Violin would be most satisfactory. The differences

betWeen the means'of these four forms seemed to approach

satisfactory leve16 of Significance even though the samples

were relatiVely Stall. Equally impottant, was the fact that

childten reported a better understanding of the nature of these

tasks and also felt "Muth Mote secure when making their responses

because they were not distresSed by the differences between

dial: singing range and the range of the stimulus.

Therefore, four forms of the Timbre Test were recorded, utilizing

the piano, flute, violin,- and soprano voice respectively. All forty-

five items of the original test were retained to permit more comparisons

with data which 'had' alteady been secured for the basic 45-Item Test. The

timing of these test tapes folloWed the same pattetn established for the

45-Item Test. For each form, "except one, the stimulits was presented at

the same pitch level at which the child would take his response. The

exploratory work showed that the tinibre of the flute, when playing in the
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pitch level at which the children were expected to sing, often misled

them so they attempted to respond an octave lower. However, when the

flute played the stimulus an octave above the pitch level of the anti-

cipated response, fewer transposition adjustments were made although

some children did respond by singing an octave higher than one would

normally expect them to.. However, this did not appear to significantly

affect the accuracy of the responses given by the children.

The processing 'and scoring' procedures followed with the Timbre Tests

duplicated those for the 45 -Item Test and need not be duplicated here.

Furthermore, because themelodiccontent of the test duplicated that

of the 45-Item Test there appeared to be no need to include a copy of

the Timbre' 'Test.

Selection of the S le and Testin: Procedures

This ,aspect of.the project was carried forward concurrently with

the longitudinal a6pecti.and conSideration had to ,be given to the 'optimum

Size of a'sanple 'which could be tested' within the 'United period of time

available. Slightly more than tvo,.moriths -of the school year had been used

for the ekploratorywork,'leavinrthe five months from January through

May for administering the Timbre Tests-. It 'was also necessary to restrict

the scope .of the testing to keep within the previously mentioned arrange-

ments that all_testing' was to be carried. forward: during- the childls

regular music period: had been. determined that an average of ten

minutes was requirecUtoadminiater each Timbta Test. Examination of the

scheddla,of Music classes in the several elementary schools showed that

full utilization of: all available time would: permit the administration of
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approximately 600 tests during the five-month period. The writer de-

cided, on the basis of previous experience with the project, that more

usable data might be obtained if 600 children were given only one form

of the test rather than to give all four forms to a single group of 150

children. The use of four different groups of 150 children, with one

group assigned to each test form, would satisfactorily eliminate the

possibility that practice effects from one test to the next might in-

fluence subsequent test scores. Use of the larger stratified sample

would also greatly increase the. confidence with which one could inter-

pret the data because ve would be discussing a total of ,100 children at

each.srade level rather than twenty-five.

. The following procedures were observed for deriving the,samle and

assigning the test forms. Early in the project it had been discovered

that the random selection of any given sample from theme school popu-

lation-created certain. problems.: The earlier study (24) had,indicated

that children drawn from school = populations representing a high socio-

economic setting did Significantly better,on tasks of 'this kind than did

children who were-drawn from school populations representing a low socio-

economic setting. The work of Kirkpatrick (15) and. Reynolds (26), as

well as Others,. tend to support these findings. It was found that the

random assignment of children to one of several tests often resulted in

drawing: large:numbers of children from a single school with relatively

few drawn from another school. If these schools represented quite different

'socio- economic settings, and if this imbalance, was maintained in further

selections, the resultant biased sample would limit the value of the data

and seriously restrict the kinds of conclusions which could be reached.

111
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Therefore, the first step taken was, to assign each of the elementary

schools to one of three categories based on that school's location in a

high, middle, or low socio-economic setting. Data making possible such

an assignment had been secured from the Madison school authorities and

supplemented by information obtained from city officials. The total

enrollment in the first six grades had been obtained for each school

and it was then possible to determine the proportionate distribution of

the total population among the three socio- economic categories. The

second ,step Vas. to assign, each of the schools to one of four groups so

each ,group,not only contained approximately equal numbers =of pupils, one-

fourth of the total. population, but alscrxetained the appropriate propor-

tionsIg pupils ,fram,each of the 'three 'socio-,economic categories that

had been observed for the total elementary school population. The four

groups were: then 'randomly assigned one of the forms of the Timbre Test.

The 'next step was to drav, from each group, a. stratified sample of

150 children with at least: twenty -five children selected at each, grade

level. The-samplewas,to maintain the appropriate proportions of the

total-elementary .school,populatiow-with respect to-school size, school

socio- economic category, and, ratio tof boys to girls and was obtained in

the, following manner:

1. The -enrollment in grades 1 through, 6 in each school had been

obtained,and the percentage-of the total elementary school pop-

ulation ,reptesented by this figure was calculated for each school.

The size. of the -sample to be drawn from each schdol was obtained

IT multiplying, the total ,sample of 600 by the percentage ob-

tained in Step 1. This insured that the total sample, as well
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as each of the four equal sub-samples, retained the appropriate

proportions of children from schools in each of the three

socio- econcmic settings.

3. Because each group of approximately 150 children that was ob-

tained in Step 2 was to include equal numbers from each of the

six grades, the most direct approach was to use the sample size

for each individual school and divide this by six to determine

the number of children to be selected from each grade.

4. The total school population contained almost equal numbers of

boys and girls and this ration was to be retained, as nearly

as possible, in the sample.

I4entification of the specific .subjects to be used in the ..study was

acco lisped: as: fdtliNs1

The class litts for each grade in each school were obtained and

the pupils-within each grade then assigned consecutive pupil

numbers, by sex, thus giving, separate lists for boys and girls.

A table of random numbers was' used, with the highest number to

be drawn from the table corresponding to the highest number on

either list for the grade in question. A single number drawn

from the table identified both a boy and a girl because of the

dual lists. Sufficient numbers of subjects were randomly drawn

frond each grade to give both the minimum needed as' well as some

alternates in.the event a pupil was not available for testing.

This detailed description was considered necessary because

similar procedures were followed when deriving samples for other

aspects of the total project.
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The testing program began as soon as all subjects had been identi-

fied. The schedules for music classes were obtained from each school and

a comprehensive schedule for testing was constructed which made efficient

use of pupil and staff time. Each pupil was tested individually, with

approximately twelve minutes required to explain the task to the child,

give him an opportunity for some preliminary practice on a few sample

items to verify that he understood the task, and then to administer the

test itself. The pupil responses were tape recorded during the testing

session for subsequent processing and scoring, following the procedures

distussed for the 45=Item Test.

Results of the "Stddy

A total of 600 children, plus alternates, had been scheduled to

receive one of the forms of =the Timbre test during the. course of the

iiroject. ";Usable- test data 'was -obtained fot 500 Children. because many

subjects were absent when scheduled-'to receive the test; others had moved

during the course of the project; and the tests of many children were

incomplete due to failure to complete the test or to an occasional

breakdown of the recording equipment. The distribution of the sample

is given in Table 39 and it can be seen that the final sample no longer

contains equal numbers of boys and girli at each grade level, nor equal

numbers at each grade level. However, in order to carry forward certain

desired statistical analyses it was decided to work with equal groups of

eight boys and eight 'girls per grade per fória, thuS' using the test data

for 384 children. The extra cases were dropped from the sample at

randOm, but the process was structured so as to insure that each of the



128

Table 39

Distribution, by Grade and Sex, of 501

Children Participating in the Timbre Study
.

Grade

1

2

3

4

5

6

Total

-Form A Form B Form C Form D Total

B G B G B G B G B G

12 8

12 8

1.0 10

-9 11

8 12

12 8

15 8 10 11

9 11 12 9

11 9 8 12

12 8 9 12

8 12 11 13

8 12 14 12

11 9 48

8 12 41

9 11 38

13 9 43

10 12 37

11 10 45

65 57 63 60 64 69 62 63 252

Table 40

Summary of Analysis of Variance of

Timbre Test Scores for 384 Children

Source of Varia;ion Sum of Squares df ?Mean Square

36 84

40 81

42 80

40 83

49 86

42 87

249 501

F

Treatments 248,954.18 3 82,984.726 8.08**

Grade 740,742.52 5 148,148.504 14.42**

Sex 75,8251e04 1 75,825.04 7.38**

Treatment x ,Grade 224 434-.04 lc 14,926.269 1.457

Treatment x Sex 16,692.48 3 5,564.169 0.542

Grade x.Sex 50,403.86. 5 10.080.773 0.982

Treatment x Grade x Sex 110,314.12 1S 7,354.274

Within 3,450,651.75 336 10 269.797

Total 4;918,017.99 383

**Significant at the .01 level
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four groups continued to retain similar numbers of children from schools

repregenting the three. types of socio- economic settings.

It should be pointed out that the highest possible score for the

Timbre Tett-was 448 points rather than the 460 points of the 45-Item

Test. .During the processing of the pupil tapes it was discovered that

Item 39 had inadvertently been omitted from the duplicate test tapes

used for Form B. It was' not possible to_retest"theSe children or to

identify others and. it was decided not to score the item on any of the

tests.

A summary' of the-analysis of variance. Of the main effectS and inter-

actionS-bflSexi. grade, and timbre :treatment is- shown= in, Table 40. In

interpreting-these,data It should *be rememb6red'that the: test scores

repreSent:acturacy Ofineiadit perce"ption-meaSuted in termsr; of the accuracy

of the vocil_response.

The:results indicate that: all three main_ effects were significant

at the .01 level; timbre treatment, grade, and-sex. Thus, the use of

different performance media 'for--presenting melodic items produced signi-

ficant differences in test scores, irrespective of grade level or sex.

Similarily, grade level irrespective of sex-or timbre treatment produced

significant differencesAm,test-scores. And= lastly, the differences be-

tween the -performance of the boys' and girls were- significant, without

taking into-account either-grade level or timbre treatment. However,

there was no significant interaction between ,any of the main variables.

This means that there were no consistent diffekences which_ could be

attributed to the effects of any given, timbre treatment upon performance

at any specific 'grade The' differential effects of timbre treatment
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and sex, and grade level and sex, likewise were not consistent.

Table 41 gives the means for each timbre treatment, by grade level,

while Table 42 gives the means of the boys and girls, by treatment and

grade level. Examination of the treatment means, for the six grades

combined, shows that these children performed with greatest accuracy

for Form D (violin), while the other treatments were Forms B, A, and C

in that order. The Scheffe test indicated that the following treatment

differences were significant at the .01 level: B and C; C and D; with

A and D approaching the .05 level of significance. Thus the accuracy

with which children responded to melodic items was considerably in-

hibited when the. 'flute-presented the; :items as against a significantly

higher,level of ,accuracy for voice and. violin. It would appear,

interestingly enough, that the use of the piano_ had a far greater in-

hibiting effect upon accuracy than the writer had expected.

The, tables, show that-a, systematic pattern .of improvement occurs

from grade level.to grade level, asmight be anticipated. When each

treatment is considered independently it can be seen that Grade 3 of

Forms. A and B; Grade, 5 of Forms B and ,D; and Grade 6 of Form D do not

adhere to the :generally consistent pattern of improvement. This same

grade -by- grade' improvement also holds when the combined means of the

boys and sirls Are-examined (columns 9 and 10 of Table 42), with the

exception of the third gradesiils and fifth grade boys. The treatment

means show that third grade girls perform, with greater accuracy than

second grade girls only on. Form D;' that fifth grade boys perform with

greater accuracy than fourth grade boys only on Form C. Figure 3 and

Table 43 clearly illustrate what is taking place as the children respond
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Table 41

Timbre Test Means, By Grade Level

for 384 Children

Grade*
Form A
(Piano)

Form B
(Voice)

Form C
(Flute)

Form D
(Violin) A-D

1 156.75 126.69 105 88 209.62 149.73

2 211.75 255.31 184.12 242.69 223.47

3 198.94 245.50 198.06 265.00 226.88

4 213.81 299.25 217.81 308.12 259.75

5 227.69 274:06 225.06 303.06 257.47

6 305.12 337.00 274.19 242.38 289.67

1-6 219.01 256.30 200.85 261.81 234.495

*N--= 16--per- grade- per ,form-

Table; 42

Timbre Test Means, by Grade Level and Sex,

for 384 Children

orm
Grade Boy* Girl*

ffigr
B G

Form C I

B G

Form D

B G

Form A-D

B G

1 153.12 160.38 103.38 150.0 105.50 106.25 234.75 184.50 149.19 150.28

2 190.75 232.75 217.62 293.0 141.12 227.12 215.25 270.12 191.19 255.75

3 222.75 175.12 231.62 259.38 208.25 187.88 238.00 292.00 225.16 228,59

4 206.25 221.38 276.0 322.5 224.88 210.75 289.12 327.12 249.06 270.44

5 201.75 253.62 236.62 311.5 241.00 209.12 252.5 353.62 232.97 281.97

6 279.25 331.00 322.5 351.5 236.50 31.1.88 262,12 222.62 275.09 304.25

1 -6 208.98 229.04 231.29 281.31 192.88 208.83 248.62 275.00 220.44 248.55

*N = 8 per grade per form
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FIGURE 3

Simple Graph Giving, by Grade and Test Form,

the Means of the Timbre Test
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to the various performance media. In general, the largest gains are

shown to occur between Grades 1 and 2, then between Grades 5 and 6, and

finally between Grades 3 and 4, results similar to those obtained for

Group 1 on the 45-Item Test. The fact that the Timbre Test, which used

independent grade level samples of small size, yields results similar

to those obtained for the six years of data on Group 1 for the 45-Item

Test, suggests that certain grade levels may be associated with large

gains. It is also possible that these gains might be attributed to the

factor of the test itself, the melodic content remaining the same for

both tasks.-

The Scheff4 test of the differences between grade levels showed

that all comparisons of grade 1 with each of the other five grades were

significant at the .01 level, and that the differences between grades

2 and 6 and Grades 3 and 6 were also significant at that level.* It is

important-to note that the only one-year interval that is significant

occurs between Grades 1 and 2. Although substantial gains can also be

observed between Grades 5 and 6 for Forms A, B, and C the overall

difference is not significant because of the atypical performance of

Grade 6 for Form D.

The analysis of variance showed that the difference between the

boys and girls was significant at the .01 level. Columns 9 and 10 of

Table 42 give the means, by grade, for the combined treatments and,

although the magnitude of the difference varies considerably from grade

level to grade level, the girls consistently have the higher means. When

the means within each of the four treatments are examined we see that the

girls usually exhibit a higher level of performance accuracy than do the
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Table 43

Annual Differences (Gains) for the Timbre

Test Means of 384 Children

1 and 2 2 and 3 3 and 4 4 and 5 5 and 6
Mean

Difference

Form A 55.00 -12.81 14.87 13.88 77.43 29.62

Form B 128.62 - 9.81 53.75 -25.19 62.94 42.06

Form C 78.24 13.94 19.75 7.25 49.13 33.66

Form D 33.07 22.31 43.12 - 5.06 -60.68 6.55

Forms A-D 73.41 3.41 32.87 - 2.28 32.20

Table 44

Range of Scores, by Sex and Grade Level,

for Timbre Tests

Form A Form B Form C Form D

Grade 1 B 44-258 31-374 36-213 76-368

G 59-332 44-310 42-150 89-400

Grade 2 B 48-346 113-376 79-345 106-340

G 46-401 119-426 76-446 145-354

Grade 3 B 64-426 106-358 80-377 104-342

G '21-324 109-391 72-410 130-440

Grade 4 B 125-393 111-434 86-410 68-434

G 101-367 194-440 93-428 139-434

Grade 5 B 38-406 56 -418 100-386 103-394

G 179-365 98-448 115-413 283-434

Grade 6 B 94-446 112-436 73-391 126-371

G 254-424 236-446 120-436 95-296
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boys. The absence of any significant interaction between sex and treat-

ment and between sex and grade is not unexpected in view of the content

of Table 42. For Form C, for example, although the boys in Grades 3,

4, and-5 had the higher means any effect this might have had upon the

treatment means for the six grades combined was counteracted by the

performance of the girls in Grades 2 and 6 for that same test form A

similar observation can be made with respect to the variable of grade.

When the four test forms are combined, the means of the boys and girls

in Grade 1 and Grade 3 differ only slightly. This characteristic is not

present for these two grades when each treatment is examined independently.

The range of scores, as given in Table 44, shows considerable variation

from grade to grade and test form to test form but this is to be anti-

cipated when dealing with relatively small samples.

Ana }.sisofCor..r_ect Respond,

An analysis of the'responses to individual test items was carried

forward to further examine the relationships which might exist between

the performing medium used for presenting the item and the accuracy with

which children aurally perceived and responded to the item. Such an

analysis could be expected to yield information similar to that which

was obtained when the total test scores were discussed. A total of 480

Timbre Tests were examined, twenty tests at each grade level for each

of the four test forms and the number of correct responses to each item

was tabulated. Although the scoring system that had been used rewarded

varying degrees of partial correctness, experience with a similar analysis

of the 45-Item Tests showed that only minor discrepancies appeared when
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items were treated as "correct" or "incorrect" and when items were

ev'l'iated in terms of the variable degree of correctness.

Table 45 gives-,the number of correct responses for the total test,

by grade and test form, and the per cent this represents in terms of the

total number of responses which could be made. Each test contained a

total of 44 items and, with twenty children Far grade, this gave 880

possible responses per item. The table shows that for Grade 1 of Form A

there were 103 correct responses, or 11.70 per cent of the total number,

880. Figure 4 is a graphic representation of the data contained in the

table and more clearly shows the nature of the improvement taking place.

Table 45

Number and Per Cent of Correct Responses for

Timbre Tests, by Grade and Test Form, for 480 Children

For A Form B Form C Form D. Forms A-D

Grade N % N % N % N % N %

1 103 11.70 88 10.00 29 3.30 196 22.27 416 11.81

2 182 20.68 271 30.80 152 17.27 270 30.68 875 24,86

3 257 29.20 254 28.86 217 24.66 329 37,39 1057 30.02

4 226 25.68 392 44.54 218 24.77 442 50.23 1278 36.31

5 291 33.01 409 46.48 262 29.77 460 52.27 1422 40.40

6 370 42.04 525 59.66 364 41.36 293 33.30 1552 44.09

1-6 1429 27.06, 1939 36.72 1242 20.03- 1990 37.69 6600 31.25

Bearing in mind that different sets of children are involved at each

grade level for each test form and that we are discussing the data solely

in terms of completely correct responses, the information may be viewed

as follows:
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FIGURE 4

Simple Graph Giving the Per Cent of Correct Responses,

by Grade and Test Form, for the Timbre Test
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l There is a uniform tendency for childre to respond with greater

accuracy at each successively higher grade level. 01;- three

of the twenty-four entries in Table 45 fail to conform to this

observable pattern: Grade 4, Form A; Grade 3, Form B; and

Grade 6, Form D.- The fact that different grade levels and

test forma are involved in these exceptions suggests that the

source of variation is probably within these sub-samples rather

than a phenomenon which can be attributed to characteristic

behavior of children at a given grade level, or to characteristics

of the test form involved.

yan be seen that Form D, which utilized the violin, produced

Ote,gteate t aver of correct responses at every grade level

except Grade 6. On, the, basis of correct response, the other

three toms would be ranked in the following order -- Form B,

Form A, and Form C.

All four forms of the test show that performance accuracy tends

to level off between Grades 4 and 5, although :.axis plateau seems

to be reached at Grade '3- for Forms A and C. A second increase

is then observed between Grades 5 and 6 for all except Form D.

4. There are narked similarities between Forms A and C, piano and

flute, in terms of the per cent of correct responses at each

grade level and the -rate of increase from grade level to grade

level, Form B, ubidh utilized the voice, shows more variation

from one grade to the next than any other form although the

number of correct responses is similar to the number observed

for Form D
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The data makes it difficult to satisfactorily account for the fact

that these children consistently responded with greatest accuracy when

the melodic its were presented by the violin, followed closely by the

voice and then piano and flute in that order. One would expect that the

children would be more accustomed to hearing both the voice and piano

because these media are used extensively in the class activities of the

regular music program. Consequently, one would expect that they would

experience more difficulty in adjusting to the sound of the violin and

flute. One possible explanation for the poorer performance on Form C

might be that the flute, for reasons given earlier, presented the items

at a pitch level one octave higher than the level at which the response

was to be sung. Examination of the individual tests for this sample

showed= that approximately fifteenper cent of the responses to Form C

were sung an octave higher than usual, indicating that many children

were attempting to match the exact pitch of the stimulus. This fifteen

per-cent included both correct and incorrect responses and involved almost

one-third of the 120 children who had been given Form C. In view of the

number of such "errors" it would appear that the factor of singing range

as well as the factor of timbre itself was operant in this situation.

It was interesting to note that very few children in Grade 1 gave re-

-sponses of this but that almost equal number of children at each

of the other grade leVels had several responses that had been sung an

octave higher.

It should be pointed out, with respect to this problem, that no re-

spOnse sung either an octave above or below the stimulus was penalized for

so obvious a transposition, a scoring procedure observed for all tests
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given during the project. Data from the 45-Item Test had shown that

transpositions to the lower octave were usually made by very competent

performers who, because of their proficiency, were able to adjust their

responses to keep within a comfortable singing range. tonsequently,

transpositions to the octave were scored on the same basis as the

norcal response was scored, in terms of the number of correct tones or

the general direction or contour. However, there were only a few responses

to the 45-Item Test that were an octave higher than the stimulus so the

pattern was unique to Form C of the Timbre Test.

It is possible that these children responded with greatest accuracy

to the violin for reasons other than timbre - that they were intrigued by

the novelty of a test which utilized a medium other than the piano and

consequently listened more attentively than usual. However, the same

degree of accuracy is present when the voice is the medium of performance

but one could, hardly argue that this medium is a novelty for the children.

The analyses of variance showed that the only-differences between treat-

ment means that met the criterion of significance were those between voice

and flute and violin and flute, although the difference between piano and

violin was significant at the .05 level. Despite the fact that the flute

might well be viewed as a unique medium of performance which might have

secured as much attention as the voice or violin, the results do not re-

flect this. The writer is obliged to remain within the limits imposed by

the data and can only suggest that the differences between treatments may

be attributed to a combination of factors, timbre, novelty of the task,

and sampling error.
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It would be reasonable to expect that when the items of the Timbre

Test were ordered on the basis of the number of correct responses, the

ranking would be similar to that obtained for the 45-Item Test. Table

46 gives the per cent of correct responses to each item for the com-

bined grades, by test form, and these represent the ratios between correct

responses and total possible responses to that item. The items have been

ordered within the categories of item difficulty which had been established

for the 45-Item Test which accounts for the occasional misplacement of an

item. To determine the extent of agreement, rank order correlations were

calculated as follows:

1. Between the pooled data of the 45-Item Test and the pooled

data for all grades and forms of the Timbre Test, R = .96.

2. Between the several forms of the Timbre Test

Forms A and B, R = .89 Forms B and C, R = .87

Forms A and C, R = .82 Forms B and D, R = .94

Forms A and D, R = .92 Form* C and D, It= .86

The magnitude of these correlations suggest that the assignment of any

item to a given rank and category of difficulty remains fairly constant

from test form to test form. While it is obvious, for example, that Form

D yields a larger number of correct responses to any item than does Form

A, the items themselves retain essentially the same rank within both

test forms. The same statement can be made for Forms B and D as well

as the other possible combinations. Relative difficulty would seem to

be more a function of the melodic content of the item rather than a

function of tiMbre, per se. No item or group of items becomes easier

or more difficult as a result of the child's reaction to the medium of
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Table 46

Per Cent of Correct Responses, by Test Form,

to Items of the Timbre Test for the Six Grades Combined

Item A B C D A-D

3 51.7 55.8 34.2 68.3 52.5
2 47.5 70.0 30.0 70.8 54.6
1 50.8 61.7 22.5 55.8 47.7
6 47.5 53.3 40.0 63.3 51.0

10 40.0 45.8 27.5 53.3 41.7
15 45.0 43.3 25.0 45.8 39.8
9 44.2 49.2 35.8 53.3 45.6

18 37.5 48.3 36.7 38.3 40;2
11 42.5 57.5 30.0 58.3 47.1

7 40.0 49.2 36.7 50.8 . 44.2
5 37.5 .47.5 26.7 51.7 40.8

14 35.0 49.2 27.5 51.7 40.8
4 49.2 50.0 40.8 48.3 74.1
23 29.2 45.8 33.3 50.8 39.8
13 29.2 40.8 28.3 46.7 36.2
19 31.7 43.3 22.5 45.0 35.6
16 35.8 43.3 31.7 47.5 39.6
27 30.8 41.7 21.7 30.8 31.2
24 :32.5 49.2 38.3 54.2 43.5
8 25.8 32.5 23.3 40.0 30.4

21 27.5 40.0 30.8 48.3 36.7
29 25.0- 42.5 27.5 42.5 34.4

12 25.8 50.8 34.2 44.2 38.8
17 25.0 32.5 15.8 32.5 26.5
20 21.7 40.8 23.3 37.5 30.8
26 23.3 23.3 15.8 35.0 24.4
25 17.5 32.5 19.2 29.2 24.6
34 26.7 35.0 18.3 36.7 29.2
28 22.5 29*.2 20.8 30.0 25.6

40 15.0 31.7 21.7 27.5 24.0
36 .16.7 25.0 15.8 30.8 22.1
31 12.5 26.7 15.0 26.7 20.2
22 18.3 23.3 12.5 11.7 16.5
42 10.0 20.0 17.5 25.0 18.1
3,3 16-.7 25.8 12.5 20.0 18.8
30 . 14.2 17.5 14.2 18.3 16.0
38 10.0 18.3 16.7 16.7 15.4
45 13.3 23.3 13.3 24.2 18.5
32 12.5 16.7 .14.2 20.0 15.8
43 15.0 19.2 18.3 18.3 17.7
41 12.5 18.3 15.8 20.0 16.7
35 10.8 15.8 6.7 13.3 11.7
44 6.7 15.0 10.8 10.8 10.8
37 8.3 15.0 11.7 14.2 12.3
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performance. An ascending five-tone scale pattern in the major mode

(Item 4) is always easier than the ascending five-tone pattern in the

minor mode (Item 22), a relationship that is not significantly altered

by a change in timbre.

The lowest rank order correlations involve Form C, suggesting that

there may be something unique about this test which has an effect upon

item difficulty. The items that produced the largest rank order differences

between Form C and Forms. A, B, and D respectively were identified and it was

found that most of these were descending melodic items, major and minor,

varying as to length and complexity. Aside from this, there were no

other common elements which might indicate that a consistent pattern was

being followed and one is. forced to conclude that the differences are

quite probably either change, differences or differences attributable to

the transposition problem referred to earlier in this section of the

report.

Summary

The results of the Timbre. Study were somewhat disappointing but

this often happens with pilot studies and, as such, does zserve an im-

portant research function. Examination and analysis of the,data that

had been gathered led to the uncomfortable conclusion that the four tests

did not cover as broad a range of possibilities as they should have. The

results, therefore, are not as valuable as the writer had hoped they might

have been but they do suggest directions for further investigation.

Th& analysis of the data for the Timbre Tests showed the following:
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1. The differences between the means for flute and violin and

flute and voice were significant at the .01 level, the difference

between piano and violin approached significance at the .05

level. On the other hand, the means for flute - piano and

voice - violin were not significantly different.

2. The two-year time interval usually was necessary to produce a

difference that was significant although noticeable gains occur

between Grades 1 and 2, Grades 5 and 6, and Grades 3 and 4 in

that order.

3. The difference between the boys and girls was significant at

the .01 level.

4. None of the interactions between the main variables of treatment,

grade level, and sex were significant.

5. When the number of correct responses to the test items is used

as a basis of comparing grade levels and treatments the results

are inconclusive. Performance accuracy, when the piano and flute

are involved, seems to reach a plateau at third grade and remain

until sixth grade. The voice and violin show that the plateau

is reached at fourth grade, followed by a significant change two

years later in sixth grade.

6. The rank order correlations between the 45-Item and Timbre Tests

of R = .96 indicate that item difficulty is a function of the

melodic content of the item rather than of the timbre of the per-

forming medium. The rank order correlations between test forms

ranged from .82 to .94, indicating that timbre was not a major

factor in determining difficulty.
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CHAPTER IV

HARMONY STUDY

Introduction

Harmony, as one of the basic elements of music, has long been a

fruitful topic for discussion and investigation. The philosophical

concerns of Plato and Aristotle led quite logically toward the sub-

sequent writings of the early music theorists who sought to establish

an intellectual and formal structure for the discipline known as music.

The historical approach to music theory, utilizing both the writings

about music as well as the music itself, enables one to trace the

evaluation and development of music, as well as to develop new theories

with respect to music as an art.

It is beyond the scope of this study to summarize such historical

literature or to deal with the imposing array of more recent studies

which treat harmony as :' (1) an acoustical phenomenon; (2) a topic for

psychological or aesthetic investigation; or (3) studies which seek to

define the content or develop improved teaching procedures that relate

to harmony as a significant instructional a-zee in the professional

training of musicians. The writer is familiar with representative studies

in.each of these several areas but few were directly concerned with the

concept of harmony as it related to young children. Mainwaring (18)

145
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feels that the primary concern when working with children should be to

awaken an interest in the aural effects of sounds heard simultaneously

and presented in musical combinations. The use of simple polyphonic

music can serve to develop concepts of consonance, dissonance, and

resolution which then serve as a basis for examining the qualities of

chords and chord progressions.

An approach that was similar to Mainwaring's idea was employed in

a study completed by Lustre (16) who sought to ascertain which of the

following approaches could be identified as the most efficient way of

learning certain aural harmonies: (1) chords and chord progressions

taught apart fran compositions; (2) taught as a functional part of

compositions; and (3) and combination of 1 and 2. The results, in terms

of high school students, failed to identify any single approach as the

most effective. Ritchie (27) was interested in determining, with college

students, whether the aural perception of melodic fragments was enhanced

or inhibited by the use of harmonic accompaniments. He found that

harmonizations tended to decrease the accuracy of aural perception, that

secondary triads still further decreased accuracy, and that number of

chord changes did not seem to be a factor in the perceptibility of melodic

fragments.

This phase of the project was concerned with the relationships which

may exist between the accuracy with which children perceive and reproduce

melodic items when such items are presented within varying harmonic con-

texts. One factor which appears to contribute significantly to the

ability to sing a melodic line accurately is an awareness and understanding

of tonality. The ability to perceive and retain the tonal center that is
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common to most traditional music, particularily in the songs that children

normally learn to sing in the elementary schools, enables the individual

to more accurately reproduce the correct intervals between the individual

tones of such a melodic line. This concept of tonality, when once estab-

lished, may also be viewed as an essential ingredient of what is often

referred to as "musical memory". The ability to sing a complete musical

section or entire song, retaining the original tonality and with accurate

intonation throughout, is quite likely to be the result of a highly

developed "musical memory".

An harmonic accompaniment, again of a reasonably traditional kind,

is generally viewed as an invaluable aid to accurate singing. Not only

do the chords themselves reflect the harmonic implications:.of the melodic

line but they provide the tonality, thus reinforcing the singer's awareness

of the tonal center of a given song. Such an accompaniment also serves to

reinforce the singer's awareness of the pitch of individual tones within

the melodic line by duplicating that which is being sung. For example,

if a melodic fragment contains the consecutive notes of C, E, G, and C

and the accompanying chord is a C major chord, it is almost impossible

for the performer to sing incorrectly unless he is unaware of the

accompaniment, unable to control his singing voice, or is not familiar

with the melodic fragment. It is generally assumed thatthe ability to

relate the harmonic accompaniment of a melody to the melodic line itself

is a skill resulting from many musical experiences which emphasize this

relationship. Many music teachers have observed that children in the

upper grades often experience considerable difficulty in singing accurately

unless some harmonic accompaniment is provided. This may be attributed
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either to a lack of opportunity for frequent independent performance

designed to develop confidence and competence, or to too much reliance

upon the accompaniment itself. There is, unfortunately, little evidence

available which would help identify the level at which harmonic aware-

ness emerges.

Therefore, the following questions were posed:

1) Does the presence of an harmonic accompaniment facilitate or

inhibit the child's perception of the melodic line?

2) Does the presence of an harmonic accompaniment lead to more

accurate reproduction of a melodic line?

3) What effects do harmonic accompaniments of varying degrees of

complexity-have upon the child's perception an:3. reproduction

of the melodic line?

4) Is it possible to identify any patterns of musical growth with

respect to harmonic awareness?

It will be noted that these questions are not concerned with

ascertaining the kinds of specific knowledges or skills children may

have acquired in terms of one or more of the following: (1) the aural

perception and identification of common chord progressions; (2) the

ability to derive an acceptable harmonization of a given song; (3)

the ability to provide an harmonic accompaniment to a song, using the

piano, autoharp, or same other instrument. These, and similarily related

skills and knowledges, will reflect the emphasis that the music program

of a school gives to musical experiences designed specifically for the

development of such skills. It was assumed, and later verified, that

most of the children in the sample had had limited experience with in-
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school activities which called their attention to the harmonic aspect

of music. The study itself was not, however, directly concerned with

evaluating the amount of information thus acquired.

Construction of the Tests

The first step in the construction of the tests was to establish

the nature of the harmonic content to be used. A detailed-analysis of

more than 300 songs, with fifty randomly selected from the several song

texts used at each grade level in the Madison schools, showed that more

than ninety percent could be harmonized with the primary chords of tonic,

sub-dominant, and dominant seventh. The accompaniments provided in the

teacher's books were, also examined and. the majority were relatively un-

complicated, both harmonically and pianistically. Interviews with

certain of the music teachers showed that when accompaniments were pro-

vided during the sessions devoted= to learning songs, the accompaniments

generally utilized simple, sustained. block chords,, or rhythmic, variants

of these basic chords to assist in maintaining the tempo and spirit of

the song. On the basis of this information, as, well as information ob-

tained from professional books ,dealing with the teaching of music in the

elementary school, it was decided to utilize three kinds of harmonic

treatment within the tests: (1) a single chord to be sustained throughout

the entire melodic fragment; (2) a simple chord progression utilizing the

three primary, chords, with the minimum number of chord changes dictated

by the harmonic implications of the melodic fragment; and (3) a more com-

plex treatment, with one chord for each tone of the melodic fragment, to

include secondary chords, inversions, and a moving bass, alto and/or tenor
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line, the progression resulting in a change of tonality.

The second step was to determine the nature of the melodic content

of the test. The choices here were of three kinds: (1) to utilize

short melodic fragments similar to those of the 45-Item Test; (2) to

use the more complete musical unit of a phrase containing at least

four measures; or (3) to deal with one or more short songs. Experience

with the Phrase Test that had been used in the longitudinal portion of

the study had shown that children at all grade levels experienced con-

siderable difficulty in accurately reproducing, even after several

trials, a phrase of only four measures containing fifteen tones. The

presentation of a complete song could be expected to require even more

learning trials, with the results mole strongly influenced by the

problems encountered in mastering the song itself than by any concern

the child might give to the harmonic elment. The writer was aware that

the use of an harmonic background for either the phrase ) the short

song might well facilitate the total process of learning extended

melodic material. However, because the primary concern was to be with

the harmonic element, it was decided to use the shorter melodic fragments

as the basis of the tests. Furthermore, the use of more extended melodic

material night well require a series of learning sessions in order to

obtain valid data. The circumstances under which we were able to utilize

children from the schools, as previously mentioned in Chapter III, pre-

cluded the possibility of a series of sessions with each child or a group

of children.

The test items themselves were to be selected from the items of the

45-Item Test because the validity and reliability of this measure had

11.12,4,1==!...TrM=ntr.,mmcmiqm .ca,ii=2.1i17==.111.7immaTms.
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already been established. More than 1000 45-Item Tests, given to

children from the first six grades, were used in an item analysis

following the usual procedures. This analysis identified fifteen

items which met the criteria of medium difficulty and above-average

discrimination. Each of the fifteen items was to be presented three

times, each time with one of the three harmonic treatments discussed

earlier; (1) a single chord; (2) a simple three-chord progression

utilizing only two differen; chords and retaining the initial tonality

of the item; and (3) a different chord for each tone of the melodic

fragment, with the progression resulting in a change of tonality. To

minimize the possibility of rote learning which might occur were an

item given three successive presentations before proceeding to the next

item, the fifteen items were grouped according to harmonic treatment.

Within each of the three sections of the test such a grouping produced,

the fifteen items were then arranged in random order.

Three forms of the Harmony Test were then constructed in order to

more completely explorei the several factors involved in this type of

musical situation, For Form A, the child heard the stimulus presented

with an harmonic accompaniment and was required to respond by singing

the melodic item just heard. During this response the harmonic treat-

ment used for the stimulus was present, but the melodic line itself was

omitted. The purpose of this form of the test was to provide as much

harmonic assistance during the child's response as possible without

duplicating the melodic line to which he was supposed to be giving

primary attention. The presence of the harmony during the response also

gave the child an accurate indication of when he was to begin to sing
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his response and, for harmonic treatments 2 and 3, an indication of the

tempo at which he was expected to sing. Form B of the test was the

same as Form A except that the harmonic treatment which was present

during the stimulus was completely omitted for the response and the

child sang independently. The obvious purpose of this form was to

obtain data for evaluating the effects that differing treatments of

the response might have upon the accuracy with which the child per-

ceived a harmonized stimulus. Form C of the test was planned to serve

as a control check on each of the other two forms. It also contained

three sections with the fifteen items randomized within each section,

but no 'harmonic treatment was used for either the stimulus or the

response. It became, in effect, a shortened form of the basic 45-

Item TeSt.

Forms A and B of the test were then tape recorded, again using the

piano as the performing medium, and were ready for trial with an

exploratory sample. For each of the tests the pupil heard the test

item (stimulus) played at a given tempo and was asked to sing, during

an interval of time proVided on the test tape itself, an immediate re-

sponse which duplicated the melodic content of the stimulus. Because

of our experience with the 45-Item, and similar tests, there appeared

to be no need to include Form C in the exploratory work.

An exploratory sample of 96 children, sixteen at each grade level

with equal numbers of boys and girls, was randomly drawn from the total

school population of one elementary school. This school had been randomly

selected from that group of schools located in a middle socio - economic

setting, as previously discussed in Chapter III. The writer assumed that
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results of testing such a population might- be less biased than might

be the case if the sample were drawn from a school located in either

the high or low socio-economic setting. Within each grade level the

eight boys and eight girls were randomly assigned to one of two groups

and each group then randomly assigned either Form A or Form B of the

test. The appropriate test form was then given to each child. The

tests were processed and scored and the results analyzed. This infor-

mation, together with the child's reactions to the test that had been

solicited at the time of the testing session, led to certain revisions

of the test. However, since the specific results of this exploratory

work do not have a direct bearing on the major problem, they will not

be presented in the report.

The exploratory work was of considerable value in refining the

final forms of the test and clarifying the testing procedures to be

followed. It was discovered that a fifteen-item test, with each item

presented three times, required approximately twenty minutes to administer,

including the time necessary for instructing the pupil with respect to the

nature of the task. In order to minimize the fatigue factor frequently

observed when Testing younger children, as well as to better utilize the

normal class time available so we could test more than one child per

period, it was decided to reduce the length of the test. This was

accomplished by:

1. Revising the timing of the test so that the items were presented

at a slightly faster tempo and correspondingly shortening the

interval of silence available fot the response. The amount of

time between the items, as well as between the stimulus and
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response for each item, was also modified and reduced in

order that some feeling of metrical evenness would be apparent

throughout a given section of the test. This was accomplished

by treating the items as units of one or two measures, with a

similar unit available for the response.

2. Five of the test items were eliminated because they failed to

discriminate effectively between good and poor achievers, be-

cause they proved to be too difficult for the majority of the

children, or because the number of tones tended to disrupt the

even rhythmic flow of the test.

Form B of the test, which omitted the harmonic treatment during

the response, yielded a greater number of missed or partially-

missed items than Form A. Many children reported that they were

"not quite sure when to begin singing" and frequently were

still performing when the next item was presented. To minimize

this defect a metronome was used during both the stimulus and

response to give children a more precise indication of how fast

to sing. To further minimize this problem, the piano gave the

initial chord at the start of the response, thus establishing

both the starting pitch and the time for beginning the response.

It was also decided to use the metronome for Form A as an aid

in maintaining the overall tempo of the test, even though the

harmonic treatment of the response might have been considered

sufficient.

The final test forms were constructed and, together with the in-

structions and a brief practice session to verify that the child uuder-
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stood the task, tape recorded. Copies of these tests and supplementary

information with respect to the timing system employed, are included in

Appendix C.

The procedures employed for scoring the Harmony Tests were identical

with those detailed for the 45-Item Test in Chapter II with the scoring

based on the accuracy with which the child duplicated the melodic content

of the stimulus. The perfect score for each section of the test was 114

points, giving a possible total test score of 342 points.

Selection of the Sample and Testing Procedures

Limitations regarding the selection of the sample for this aspect

of the study were similar to those reported for the Timbre Study and

consequently need not be repeated here. Previous experience had shown

that approximately 600 tests could be administered during that portion

of the school year which remained after we had completed the exploratory

work and administered the tests to the subjects involved in the longi-

tudinal study. Again it was the decision to divide the total sample

into three groups of equal size, with one form of the test to be given

to each group, rather than give all three forms of the test to a con-

siderably smaller sample.

The steps taken to secure a stratified, representative sample from

the total normal population of the public elementary schools were the

same as those taken with the sample for the Timbre Tests, discussed in

Chapter III. They may be briefly summarized as follows:
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1. Each of the elementary schools, excluding the one which had

been used for the exploratory work, was placed in its approp-

riate socio-economic category. The total enrollment of each

school for grades 1 to 6 then obtained.

2. The schools were then divided into three groups so that each

group contained approximately equal numbers of pupils from

schools in each socio- economic category.

3. A stratified sample of 180 children, with approximately thirty

children within each grade level, was then randomly drawn from

each of the three groups. The stratified sample maintained

the appropriate proportions of the total elementary school

population in terms of school size, socio - economic setting,

enrollments in a given grade, and ratio of boys to girls.

4. Class lists were obtained for each school and the pupils who

were to be tested were then randomly selected from these lists,

as discussed, in Chapter III.

The testing program began as soon as all subjects had been identified

and the schedules of music classes had been obtained from each school.

Each pupil was tested individually, with approximately ten minutes re-

quired to explain the task to the child, give him some preliminary prac-

tice on sample items, and then administer the test. The pupil responses

were tape recorded during the testing session and subsequently processed

and'scored.
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Results of the Study

A total of 540 children had been randomly selected to receive one

of the forms of the Harmony Test. Usable test data was obtained for

486 children distributed as shown in Table 47. Absenteeism, transfer

to other schools, and incomplete or partially-recorded tests accounted

for the loss of fifty-four cases. It was again decided to work with

equal groups of boys and girls at each grade level for each form in

order to simplify the statistical analyses. Therefore, ten boys and

ten girls were retained at each grade level for each test form, giving

a total sample of 360 cases. The extra cases were dropped at random,

as described for the Timbre Study, with the process structured to insure

that each of the three groups continued to retain similar numbers of

children from schools representing the three types of socio - economic

settings.

A summary of the analysis of variance of the main effects and inter-

actions of treatment, grade, and sex is shown in Table 48. In inter-

preting these data it should be remembered that the total test scores

represent the accuracy with which children duplicated the melodic con-

tent of the stimulus as the harmonic treatment of stimulus and/or re-

sponse varied according to test form. The total test scores do not re-

flect the three types of harmonic treatment that were given to each test

item since this will be discussed later.

The results show that only the effect of grade was significant at

the .01 level. The presence of an harmonic treatment for the aural

presentation of the item (Form A) neither inhibits or facilitates the
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Table 47

Distribution, by Grade and Sex, of 486

Children Participating in the Harmony Study

Grade

Form A Form B Form C

B G B G B G

1 15 13 11 17 12 16

2 12 11 19 10 11 18

3 11 16 10 16 15 13

4 14 15 10 18 10 18

5 10 12 13 14 14 15

6 12 10 15 13 13 14

Total 74 77 78 88 75 94

1 Total

B G

38 46 84

42 39 81

36 45 81

34 51 85

37 41 78

40 37 77

227 259 486

Table 48

Summary of Analysis of Variance of

Harmony Test Scores for 360 Children

Source of Variation Sum of Squares df

Treatments 11,377.62 2

Grade 399,148.73 5

Sex 25,200.40 1

Treatment x Grade 106,188.85 10

Treatment x Sex 2,593.22 2

Grade x Sex 55,616.90 5

Treatment x Grade x Sex 34,727.18 10

Within 2,576,192.20 324

Total 3,211,045.10 359

Mean Square F

5,688.81 .072

79,829.75 10.04**

25,200.40 3.169

10,618.88 1.336

1,296.61 0.163

11,123.38 1.399

3,472.72 0.437

7,951.21

** Significant at the .01 level

.........8
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child's perception of the melodic line when this treatment is compared

with the stimulus that was not harmonized (Form C). Furthermore, the

presence of an harmonic treatment during the response (Form A) neither

inhibits or improves that accuracy of that response when this treatment

is compared with the response that was not harmonized (Form B). It

would seem, therefore, that the accuracy with which these children per-

ceived and responded to a short melodic fragment was not influenced by

the use of either an harmonic tr4tment of the stimulus or an harmonic

treatment of the response. The differences between the boys and girls

did not produce an F ratio that was significant at the .01 level, al-

though this did approach the .05 level of significance. It appears

that for this particular group of children performing these tasks that

the hypothesis of "no difference" between boys and girls may be retained

with certain reservations. There were no significant interactions be-

tween any of the main effects of grade level, sex, or treatment.

Table 49 gives the means for each test form, and examination of

each treatment mean, by grade level, shows that the means of any one

test form were not consistently higher or lower than the means of the

other two forms. This inconsistent performance by each of the grade

groups inevitably produces three very similar treatment means; Form A -

183.10, Form B - 172.68, and Form C 170.08. These similar treatment

means also reflect the considerable variation from grade level to grade

level within each test form. For example; Grades 4 and 6 on Form A

perform with less accuracy than Grades 3 and 5 on the same test; Grades

5 and 6 on Form B do not perform as accurately as Grades 3 and 4; and
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Table 49

Harmony Test Means, by Grade Level,

for 360 Children

Grade Form A Form B Form C Forms A-C

1 135.20 106.45 100.95 114.20

2 138.85 154.25 179.55 157.55

3 186.85 194.90 141.45 174.40

4 182.65 202.85 165.95 183.82

5 240.05 184.45 210.10 211.53

6 214.95 193.15 222.50 210.20

1-6 183.092 172.675 170.083

Table 50

Harmony Test Means, by Grade Level

and Sex, for 360 Children

Grade

Form A Form B Form C Form A-C

Boy Girl Boy Girl Boy Girl Boy Girl

1 145.60 124.80 98.8 114.1 95.6 106.3 113.33 115.07

2 124.50 153.20 165.7 142.8 191.2 167.9 160.47 154.63

3 169.20 204.50 191.3 198.5 129.3 153.6 163.27 185.53

4 171.50 193.8 164.6 241.1 111.9 220.0 149.33 218.30

5 234.3 245.8 186.5 182.4 200.4 219.8 207.07 216.00

6 220.3 209.6 183.5 202.8 220.3 224.7 208.03 212.37

1-6 177.57 188.62 165.07 180.28 158.12
1

182.05 166.92 183.65
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Grade 2 on Form C shows atypical performance. This lack of consistency

is to be expected when working with children of elementary school, as

the results of the other studies have shown. The writer is confident,

because appropriate procedures were observed in drawing unbiased samples,

that these variations in behavior are quite likely chance differences

which can be attributed to sampling errors.

Figure 5 illustrates the variation that is taking place within

each test form and, although there is a tendency for improvement to be

noted at each successively higher grade level, this is not uniform.

The data in Column 4 of Table 49 shows that a continuous pattern

of improvement occurs from Grade 1 through Grade 5. It is also evident

that no single test form showed an uninterrupted pattern of improvement

and this lack of continuity is reflected in: the grade level means when

the three forms are combined. The Scheffe test of the differences be-

tween grade levels showed that only the comparison of Grade 1 with

Grades 4, 5, and 6 were significant at the .01 level. None of the

studies thus far reported have produced any significant interactions

between the main effects and thi2 continues to hold with respect to

the Harmony Study.

Although the analysis of variance did not show that the main effect

of sex was significant, the data in Table 50 indicates that the girls

had the higher means in thirteen of the eighteen comparisons. There was,

as might be expected, considerable variation from grade to grade for

each of the test forms and this produced means, as given in Columns 7

and 8, that did not consistently favor the girls. The grade level

differences in favor of the girls were not of the same magnitude, ranging
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from a difference of 7 points for the third grade of Form B to 1G8

points for the fourth grade of Form C. Furthermore, there is no

observable trend for these differences to become larger or smaller

as each successively higher grade level is examined within a given

test form. The differences in favor of the boys were also of varying

sizes and were stable only for the second grade of Forms B and C.

When the total test scores serve as the basis for discussion,

the hypothesis that harmonic treatment versus no harmonic treatment

will produce significant differences in the accuracy with which children

perceive melodic items is not sustained. The variability of performance

by grade level, test form, and sex ptoduces no readily identifiable

pattern which suggests that any of these main effects have a significant

influence upon the perception of melodic items. It is entirely possible,

as shown by the data in Table 49, that one or more of the following would

occur in subsequent replications of this study:

1. When the task utilizes, as did Form A, harmonic accompaniment

for both the stimulus and response, that first and second grade

children will respond at one level of accuracy; that third and

fourth grade children can be expected to respond at a second

level of accuracy; and that fifth and sixth grade children will

perform at a still higher level of accuracy.

2. Pursuing this one step farther, there may be something about

the task represented by Form A which has an inhibiting effect

upon the more musically mature sixth grader to produce scores

that are substantially lower than those earned by the fifth

grade group.
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3. The task which provides harmonic accompaniment for only the

stimulus (Form B) will not result in three distinct levels

of response, as noted above, but will show continuous improve-

ment through only the first four grades, after which performance

accuracy will remain reasonably stable.

4. The control tast, Form C, produces a reasonably continuous

pattern of imrrovement for each successively higher grade

level, which conforms to the results of the pilot study and the

longitudinal study. This suggests that there existsa fairly

even developmental pattern with respect to the perception of

melodic items that are not combined with some other element

of music.

5. There is a reason to expect that the girls will exhibit a

higher level of performance accuracy than that of the boys,

regardless of.the nature of the task.

Harmonic Treatment of Melodic Items

The discussion has, up to this point, been concerned with an analysis

of the results in terms of the total test scores. The total test in-

cluded three sections of ten items per section, with each section given

a different harmonic treatment as follows:

Section I, single sustained chord for entire item.

Section II, a three-chord sequence, usually tonic to dominant-

seventh to tonic, or tonic to sub-dominant to tonic.

Section III, a different chord for each tone, to include a

modulation to a related key.
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Since each section utilized the same items it was possible, particularily

within a given test form, to determine the probable effect that a

specific harmonic treatment might have upon the accuracy of responses.

This was not possible when the total test scores were used because the

several harmonic treatments were treated in combination.

Table 51 gives the means upon which the analysis of variance was

based- Columns 1-3 contain the across-sections means for each test

form which represent the mean for the three sections combined. Columns

4-6 give the across- test -form means for each section, or the means for

the three test forms combined. The final column gives the mean of the

means, which would obviously hold for both Columns 1-3 and Columns 4-6.

The across-sections means do not provide any information that has not

been discussed earlier with respect to test form treatment since this

Material duplicates the data of Table 49 with the values now one-third

of the total test score. The across-test-form means relate directly to

the performance on each section although combining the three test

forms, particularily because of the non-harmonic nature of Form C, might

result in minimizing the effects of the other two test forms.

A summary of the analysis of variance of the main effects of test

treatment, grade, and section of the test (harmonSc treatment) is given

in Table 52. This shows, as would be anticipated, that the differences

between the means of the three test forms are not significant and that

the harmonic or non-harmonic treatment of the stimulus and/or response

does not have a significant influence upon the child's accuracy. This

was also true when the total test scores were used. The main effect of

grade is significant at the .01 level, indicating that there are significant
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Table 51

Summary, by Grade, of the Across-Sections and

Across-Test-Form Means for the Harmony Test

Mean for I, II, III Mean for A, B, C Mean

A B C I II III
of

Means
1 45.05 35.48 33.65 38.87 38.30 37.02 38.06

2 47.78 51.42 59.85 51.23 56.52 51.30 53.02

3 62.28 64.97 46.58 57.30 58.23 58.30 57.94

4 60.88 67.62 56.68 59.67 63.63 61.68 61.73

5 80.02 61.48 70.03 72.40 72.22 66.92 70.51

6 71.65 64.38 74.17 69.2C 71.82 69.18 70.07

1-6 61.28 57.56 56.83 58.11 60.12 57.43

Table 52

Summary of Analysis of Variance of Scores on

the Sections of the Harmony Test

Source of Variation Sum of Squares df Mean Square

Treatments 4,100.46 2 2,050.23 2.18

Grade 132,584.22 5 26,516.84 28.21**

Section of Test 1,404.96 2 702.48 0.747

Treatment x Grade 33,900.09 10 3,390.01 3.607**

Treatment x Section 5,913.57 4 1,478.39 1.573

Grade x Section 1,756.65 10 175.66 0.187

Treatment x Grade x Sex 3,038.08 20 151.90 0.162

Within 964 318.75 1026 939.88

Total 1,147,016.78 1079

** Significant at the .01 level
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differences between the means shown in Column 7 of Table 51, again a

result that duplicates the findings of the analysis of variance for

total test scores. The main effect of the harmonic treatment of test

items (section of test) fails to yield a siguificant F ratio indicating

that the accuracy with which children perceive melodic items is apparently

not influenced by simple or complex harmonic treatment. Of the several

interactions between main effects, the only one to yield an F ratio that

is significant is treatment (test form) by grade. This is surprising in

view of the absence of any significant interaction when the total test

scores were used as the basiA of the analysis.

The Scheffe test of the differences between grade levels showed

that all comparisons of Grade 1 with each of the other five grades were

significant at the .01 level; that the differences between Grades 2 and

5 and 2 and 6 also met the criterion of significance at the .01 levei;

and that the differences between Grade 3 and 5 and Grade 3 and 6 were

all significant. Thus the two-year interval between grades continues

to be of significance except for the noticeable gains from Grade 1 to

Grade 2.

The analysis of variance, possibly because of the way in which the

data had been organized, did not produce any positive information re-

lating directly to the possible differences between sections for a given

test form. Table 53 gives, by grade and test section, the means for

each form of the test and it is possible to limit the discussion to the

harmonic treatment of the item within a given test form. Form A of the

test utilized harmonic accompaniment for both the stimulus and the re-

sponse and, under these circumstances, we find that Section III has the
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Table 53

Means, by Section and Grade, for Each

Form of the Harmony Test

.
Form A Form B Form C

I II III I II III I II III

1 47.85 46.30 41.00 33.25 36.40 36.80 35.50 32.20 33.25

2 45.50 58.60 39.25 51.90 52.65 49.70 56.30 58.30 64.95

3 61.55 63.65 61.65 66.35 66.00 62.55 44.00 45.05 50.70

4 60.10 65.45 57.10 65,45 68.85 68.55 53.45 56.60 60.00

5 83.30 85.75 71.00 64.45 60.90 59.10 69.45 70.00 70.65

6 74.75 74.10 66.10 61.90 67.35 63.90 70.95 74.00 77.55

1-6 62.18 65.64 56.02 57.22 58.69 56.77 54.95 56.02 59.52

Table 54

Means, by Test Form and Grade, for Each

Section of the Harmony Test

Section I Section II Section III

A B C A B C A B

1 47.85 33.25 35.50 46.30 36.40 32.30 41.00 36.80 33.25

2 45.50 51.90 56.30 58.60 52.65 58.30 39.25 49.70 64.95

3 61.55 66.35 44.00 63.65 66.00 45.05 61.65 62.55 50.70

4 60.10 65.45 53.45 65.45 68.85 56.60 57.10 68.55 60.70

5 83.30 64.45 69.45 87.75 60.90 70.00 71.00 59.10 70.65

6 74.75 61.90 70.95 74.10 67.35 74.00 66.10 63.90 77.55

1-6 62.18 57.22 54.95 65.64 58.69 56.02 56.02 56.77 59.52
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lowest mean for the total group as well as at each grade level. This

section used a different chord for each tone of the item and, possibly

because of the modulation that was forced upon the child, proved to be

more difficult than either of the other two sections. Sectio:t II not

only shows the highest group mean, but this also holds at each grade

level except Grades 1 and 6. It would appear, for this form of the

test, that these children were able to respond with greater accuracy

when a simple three-chord progression was used to establish and main-

taft the tonality than for either the single chord or the multi-chord

treatments. For Form B, which had an harmonic accompaniment for the

stimulus but not the response, we see that the means of the three sec-

tions are very similar for the combined grades. When each grade level

is considered we see that no single section consistently shows the

highest or lowest mean, a variable behavior patteru not cioted for Form

A. Form C used no harmonic accompaniment for either the stimulus or

the response and, because the three sections Were identical except for

the order of the items, one would expect that any minor differences

were due to chance. For some reason the means become higher for each

successive section of the test and, except for Grades 1 and 5, this is

observable at each grade level. A similar pattern was found for the 20-

Item Test of the pilot study for which there were three successive trials

of twenty items randomly ordered. It would appear that the practice of

one trial leads to slightly more accuracy on the next trial, hence the

differences for Form C.

To ascertain the significance of these observed differences, "t"

tests were made between sections with the resu1s summarized as follows:
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Form A Form B Form C

Sections I and II 0.720 1.011 0.727

Sections I and III 1.768(a) 0.092 1.847(a)

Sections II and III 2.504* 0.894 1.120

* Significant at the .05 level

(a) Approaches significance at the .05 level

There were no significant differences between Sections I and II for any

form of the test and, for Forms A and B, this indicates that the three-

chord progression had no more influence upon accuracy of melodic per-

ception than the single sustained chord. The difference between Sections

I and III approached the .05 level for Form A and it is quite probable

that the poly-chord harmonic treatment tends to inhibit the accuracy of

melodic perception as compared with the single chord. Form C also shows

that the difference between Sections I and III approached the .05 level

of significance but in this instance Section III had the higher mean.

The difference here is probably due to the influence of practice since

this was the third of three successive trials. The only difference be-

tween Sections II and III that was significant was for Form A and this

approached the .01 level. These results indicate that the poly-chord

treatment has an inhibiting effect upon accuracy of melodic perception

when compared with the three-chord progression and tends to inhibit when

compared with the single chord. However, this is true only when the

harmonic treatment is present for both the stimulus and response since

no such results were obtained for Form B. The absence of significant

differences between sections for Form B and the results for Form A in-

dicate that the various harmonic treatments present during the response
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have a definite relationship to the accuracy of that response. The

fact that no'significant F ratio was obtained for the differences be-

tween the means of the test forms, using total test scores or across-

sections means, would not influence this conclusion because the analysis

of variance did not directly take into account the three types of

harmonic treatment.

Table 54 reorganizes the data of Table 53 so it is possible to

determine the differences between test forms within a given section of

the test rather than the differences between sections within a given

test form. For Section I we see that the harmonized treatment of both

stimulus and response (Form A) yields a slightly higher mean, with Forms

B and C following in that order. There is no observable consistency from

grade level to grade level in terms of one form always showing the highest

mean. Grades 1 and 2 show considerable variation; Grades 3 and 4 have

the same pattern of Form B the highest and Form C the lowest; while

Grades 5 and 6 show that Form A is highest and Form B is lowest. Examin-

ing the entries for Section II we see that these duplicate the pattern

for Section I, both by grade level and by combined grades, when the means

of the three test forms are ordered from highest to lowest. For Section

III we find even less consistency from grade level to grade level al-

though Grades 5 and 6 now have the highest mean for Form C and the lowest

for Form B. Individual "t" tests between test forms within each section

gave the following results:

Section I Section II Section III

Forms A and B 1.290 1.368 0.503

Forms A and C 1.567 1.767 1.492

Forms B and C 0.263 0.432 1.000
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The "t" values given above showed that none'of the differences were

significant at the .05 level.

One can safely assume that for any ,given harmonic treatment of an

item the accuracy with which children respond will not be strongly in-

fluenced by the presence of that harmonic treatment during the response

as opposed to an unharmonized response. However, when harmonic treat-

ments of varying complexity become a factor in the total test situation

it appears that the poly-chord treatment does inhibit such accuracy,

especially when the response is harmonized.

Analysis of Item Responses

To further examine the possible relationships between the harmonic

treatment of melodic items and the accuracy with which children re-

sponded, a comprehensive analysis of item responses was undertaken. For

this purpose all 486 tests were used and the number of correct responses

to each item were tabulated by grade, section of the test, and test form.

Experience with the analysis of responses to the 45-Item Test had shown

that the distribution of partially correct responses followed a pattern

similar to the distribution of totally correct responses. Therefore,

there seemed to be no particular advantage to tabulating responses other

than those which, because they duplicated the stimulus, had been scored

as totally correct. Because the number of pupils who had received these

tests varied from grade level to grade level for each form, the follow-

ing discussion is based upon the per cent of the total number of possible

responses that were correct, rather than using the actual number of such

responses.
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One of the questions posed earlier in this chapter dealt with the

relationship between complexity of harmonic treatment and accuracy of

response. The analyses of the data strongly suggested that children

were unable to respond as accurately when the harmonic treatment of

the response was complex as for less complex treatments. This was less

true when only the stimulus had been harmonized. Working with test

scores and with an analysis of correct responses can be expected to

produce similar results. The information presented in Table 55, for

the ten items combined, shows the per cent of correct responses for

each test form, by section, and maybe summarized as follows:

1. Form A of the test is the only form for which the proportions

within sections appear to follow a consistent pattern. Sec-

tion III, which utilized the most complex harmonic treatment,

had a smaller proportion of correct responses at each grade

level than either of the other two sections. It is also

evident that, except for grades 1 and 2, the results for

Sections I and II are very similar with a slight advantage

given to Section II which used a simple chord progression

for the response. When the data for the six grades are com-

bined, the greater accuracy present in SectIons I and II is

more apparent. This would indicate that the children

apparently find the simple harmonic accompaniments helpful

in singing the responses.

2. Form B was similar to Form A except that no harmonic accompani-

ment was provided during the response. Within each grade level,

especially grades 2, 4 and 6, the proportion of correct responses
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shows comparatively little change from section to section

suggesting that the harmonic treatment of the stimulus has

little effect upon the accuracy with which children at any

grade level respond to the melodic item itself. Grades 1,

3 and 5 have a higher proportion of correct responses in

Section TT. than for either of the other two sections, thus

supporting the observation made above.

3. Form C was, it will be recalled, a control form which used

no harmonic treatment for either the stimulus or response.

Therefore, since the three sections were identical except for

the order iL. which the items were presented, there would be no

reason to expect any significant difference in terms of the

number of correct responses. There is no consistent pattern

by grade les!elAn terms of the number of correct responses

and any differences between sections that do appear are, be-

cause of the nature of this form of the test, probably chance

differences or differences due to the practice effect of three

successive

4. No section of any form shows an uninterrupted pattern of im-

provement from grade level to grade level. Substantial gains

from Grade 1 to Grade 2 are evident for all sections of Forms

B and C, with smaller gains for For A, There seems to be a

tendency for accurate performance to reach a plateau at about

grade 3 or 4 for Forms A and B, but not for Form C.

5. The number of cases per grade ranges from L2 to 29 and a small

difference, in terms of the actual numbem of correct response,
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Table 55

Summary, by Grade and Section, of Correct

Responses for Each Form of the Harmony Test

Form A Form B Form C

Grade I II III I II III I II III

1 14.3* 20.7 12.5 6.8 10.0 8.9 13.9 12.5 17.1

2 18.7 23.9 16.1 23.4 21.0 21.0 25.2 25.5 31.4

3 36.7 35.2 "33.0 30.0 30.4 25.4 12.1 13.2 16.4

4 27.2 26.3 23.3 35.7 35.4 38.9 24.6 26.8 26.8

5 47.7 50.0 31.4 33.3 35.2 33.3 38.3 34.8 34.5

6 37.3 37.7 28.4 32.9 33.2 35.4 43.7 44.1 46.3

1-6 29.7 32.0 23.4 26.9 27.4 27.1 26.3 26.1 28.7

* Figures represent the per cent of total N of responses
that were correct

Table 56

Summary, by Grade and Test Form, of Correct

Responses for Each Section of the Harmony Test

Section I Section II Section III

A A B A

1 14.3 6.8 13.9 20.7 10.0 12.5 12.5 8.9 17.1

2 18.7 23.4 25.2 23.9 21.0 25.5 16.1 21.0 31.4

3 36.7 30.0 12.1 35.2 30.4 13.2 33.0 25.4 16.4

4 27.2 35.1 24.6 26.3 35.4 26.8 23.8 38.9 26.8

5 47.7 33.3 38.3 50.0 35.2 34.8 31.4 33.3 34.5

6 37.3 32.9 43.7 37.7 33.2 44.1 28.4 35.4 46.3

1-6 29.7 26.9 26.3 32.0 27.4 26.1 23.4 27.1 28.7

* Figures represent the per cent of total N of responses
that were correct
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produces a correspondingly greater difference when stated as

a proportion.

Table 56 presents the data from Table 55 in terms of the propor-

tion of correct responses for each test section, by test form, and may

be summarized as follows:

1. Section I used a single chord for the harmonic treatment of

the melodic item and for four of the six grade level compari-

sons, For A yields a higher proportion of correct responses

than Form B. This might indicate the presence of even a

simple accompaniment during the response contributes slightly

to more accurate performance. It is also evident, when all

three forms are compared, that the children in second and

sixth grade of this sample performed with greater accuracy

when no harmonic treatment was given to either the stimulus

and/or response (Form C). The data also shows that these

first gr de children responded with greater accuracy in Forms

A and C, apparently finding that the harmonic treatment of the

stimulus alone was a distraction. In general, the use of an

harmonic accompaniment for both stimulus and response seems to

give Form A a slight advantage over the two treatments of

Forms B and C.

2. Section II used a simple three-chord progression for Forms A

and B and the presence of an harmonic accompaniment during the

responses gave a higher proportion of correct responses in five

of the six grade level comparisons between these two forms.

When the three forms are compared at etch grade level, the
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accuracy with which children in Grades 2 and 6 respond is

diminished when this harmonic treatment is present for the

stimulus and/or the response, while the reverse is true for

Grade 3. First and fifth grade children perform with greatest

accuracy in Form A of Section II while little difference is

observable between Forms B and C for these same two grades for

this section.

3. Section III used a complex harmonic treatment and, when only

Forms A and B are compared at each grade level, the presence

of this kind of accompaniment had an adverse effect upon melodic

accuracy in four of the six comparisons. However, when Forms A

and C are compared, there is a higher proportion of correct re-

sponses fOr Form C in five of the six comparisons and in four

of six comparisons, Form C yields a higher proportion of correct

responses than Form B. This would indicate that use of the more

complex harmonic treatment for the stimulus and/or response

tends to reduce the accuracy with which children respond to the

melodic item.

Examination of the raw data in terms of the kinds of responses in

Section III of Form A showed that a considerable number of fifth and sixth

grade children responded by singing the alto line which was present in the

accompaniment. This suggests that their involvement in part-singing tends

to make them more aware of, and dependent upon an accompaniment. This

phenomenon was also observed for Section III of Form B for these two grades,

although there were fewer such responses.

p
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The writer was interested in ascertaining whether those relation-

ships which seemed to exist between melodic accuracy and the harmonic

treatment of stimulus and response, when all ten items had been com-

bined, were also present when each item was considered separately.. In

view of the limited numbers of children involved at each grade level it

was decided to combine the grade levels for this discussion. Table 57

gives the proportion of correct responses to each item, by test form

and section, for the six grades combined. A brief summary should be

sufficient to identify the significant details that are present.

For Form A, the results of the other treatments of the data had

shown that Section II yielded higher means than either of the other two

sections. In general, the number of correct responses to individual

items continues to show this same pattern of greatest accuracy for

Section II, followed by Sections I and III in that order. Unlike Form

A, Forms B and C are characterized by extreme variation from section to

section, indicating that the number of correct responses to individual

items varies almost at random from section to section to produce means

of the per cent correct for the ten items combined that are almost

identical.

When the ten items were ranked according to difficulty, either in

terms of the total number of correct responses or the proportion of

correct responses, few items showed any consistent ordering front one

section to another within a given test form. This lack of consistency

may be attributed, at least in part, to the fact that many of the items,

at each grade level within a given section, received the same number of

correct responses, thus producing ties in the ranking. Furtthemore, the
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Table 57

Summary, by Test Item and Section, of Correct

Responses for Each Form of the Harmony Test

24.5* 27.8 15.2 26.5 13.3 16.3

24.5 24.5 7.9 22,9 22.9 -20.5

33.8 39.7 10.6 27.7 28.9 22.9

33.1 42.4 31.8 27.7 37.4 37.9

27.8 11.9 23.2 21.1 17.5 20.5

21.8 24.5 13.9 18.1 26.5 22.9

28.5 41.1 24.5 21.5 35,5 18.7

29.1- 28.5 23.2 28.9 29,5 33.7

30.5 35./ 54.3 20.9 10,7 36.1

43,1 44.4, 31,8 i 44 0 44.0 41.6

29.7 32.0 23.0 -2§.9, .27.4 27-.1
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Form C

43.2

20 7

27.8

17.8

I 24.3

24.8

22.5

21.3

25.4

i 34.9

I 26.3
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28.4 34.9

23.7 30.8

27.8 30.8

26.0 26.0

19.5 23.1

28,4 29.6

25,4 25.4

20.7 23.7

23.1 28.4

37.9 34.3

26.1 28.7

* Figures represent the % of total 1.4 of responses that
were correct
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difference between those two items which, for each grade level and

section of the test, received the largest and-smallest number of

correct responses was seldom more than eight. Since the items used

for the test had been purposely selected because they were. of similar

difficulty, these results were to be anticipated. There is no need

to present the raw data concerning the number of correct responses to

each item by grade level because Tables 55, 56, and 57 summarize this

information. The rank order correlations calculated by the usual

method were as follows:

Between Fatal A Form B Form C

Sections I and II .82 .49 .56

Sections I and III .53 .66 .63

Sections II and III .58 .61 .79

These show that for Form A the treatments of Sections I and II

do not have as much influence upon the accuracy with which children

respond to individual items, as does the treatment of Section III. For

Form B. although the rank order correlations are more nearly the same

size, it would_appear that Section II produces greater variation than

the other two sections. Form C, with no harmonic treatment, yields rank

order correlations which seem to indicate that each succeeding trial

mote firmly establishes the relative difficulty of the individual items.

There is little value in giving the rank order correlations betwilen test

forms fat any given section since these would not provide any new inform

matt n.

It would appear, that the differences between, the sections of each

of the test forms, in terms of the number or proportion of correct
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responses to the items, is not directly the result of item difficulty

but might be attributed either to chance, to the kind of treatment

given each item, or to the order in which they had been presented. The

items had been randomized within each section and there was always the

possibility that children might consistently perform better on the first

several items within a section regardless of the item itself. Examina-

tion of the original data showed that no such pattern existed for any

grade or test section. Rather, those differences so clearly observable

for Form C, for which all three sections were identical except for the

order of presentation, reflects the decision to use only totally correct

responses for comparative purposes. Had the actual item score been used,

thus including a large number of partially correct responses, such

differences might have been substantially reduced for this form of the

test.

In general, the considerable variation from grade to grade, section

to section, and test form to test form it terms of the number of correct

respenses cannot be attributed solely to treatment effect. The items

were of similar difficulty and it is quite possible that additional

analysis of the data may produce some valuable information. However,

for the present the results must rest on the data that has been presented.

Summary

The results of the Harmony Study may be briefly summarized as

follows:
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1. When the data was considered only in terms of harmonic treatment

versus no harmonic treatment, the accuracy with which these

children perceived and responded to the melodic items was

neither enhanced or inhibited by the presence of harmonic

treatment. The differences between the test means for the

three forms were not significant.

2. When the data was considered in terms of the single chord, three-

chord, or multi-chord harmonic treatment for both stimulus and

response, these children had significantly higher means for the

three-chord progression as compared with the multi-chord sequence.

The single chord was also less inhibiting than the multi-chord

sequence but not as helpful as the three-chord progression.

3. When these three kinds of harmonic treatment were applied only

to the stimulus, the differences between sections were not

significant.

4. The variable of sex did not produce differences between test

means that were significant.

5. For the total test scores, grade level differences were signi-

ficant when a three-year interval is utilized and then only for

Grade 1 with Grades 4, 5, and 6.

6. When the three sections of the test are considered, irrespective

of test form or harmonic treatment of items, the differences

between Grade 1 and each of the other five grades, and between

other grades taken at two-year intervals, were significant at

the .01 level.
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7. The analysis of correct responses to individual items showed

that there was considerable; variation in performance by grade

level, test form, and test section.



CHAPTER V

RHYTHM STUDY

Introduction

That element of music commonly referred to as "rhythm" is apparently

a generic term which includes a variety of concepts that bear directly

or indirectly upon the organization of musical sounds in the dimension of

time. One characteristic of a single musical sound or tone is duration

and a variety of studies exist that have been concerned with measuring

the degree to which individuals are able to differentiate between two

tones systematically varied as to duration. When two or more tones of

equal duration are combined to form a sequence, the presence of an accent

at regular intervals creates an impression of meter, pulsation, or "beat"

to which individuals can give their attention. As the rate at which these

tones of equal duration is varied the concept of tempo emerges and be-

comes an additional factor in the total musical situation. The temporal

structure of music becomes even more complex when the sequence contains

either tones or silences that are varied as to duration. This, together

with the underlying pulsation or meter that is created with an obvious

or subtle accent, is the basis for concepts which relate to rhythmic

patterns as a significant factor in music. All these concepts, together

with others which emerge when more than one sequence of tones is used,

either simultaneously or consecutively, and when "rhythm" is combined

with the other characteristics of pitch, intensity and timbre.

184
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Mainwaring (18) presents a carefully structured discussion of pulse

and related metrical concepts and differfantiates between that which is

aurally distinguishable and that which is a function of notation or

usage. He cautions against developing concepts that are based upon

false assumptions and indicates that imitative reproduction of a rhythmic

figure is not necessarily an indication of musical awareness. To avoid

this he feels that the child's interest must be deliberately directed

to the aural perception, reproduction, and recognition of rhythmic

figures as soon as the concept of pulse has been grasped. Simpson (28)

states that rhythm is kinesthetic in that it must be felt by the indi-

vidual, and it is instinctive in that all individuals are capable of

feeling and responding to rhythmic stimulation. She then carried for-

ward an interesting study that attempted to measure, objectively, the

locomotbr response to rhythmic figures presented aurally. Bond (2)

was interested in determining the relationships between three forms of

rhythmic perception (aural, visual, and tactile) and tests of motor

performance. The ingenious design of the study, particularily the

apparatus that was employed, was of interest despite the fact that no

significant relationships were identified.

In a consideraLly earlier study, Buck (3) sought to compare two

methods of measuring responses to the aural presentation of rhythmic

figures; (1) to tap the responses following the presentation, and (2)

to graphically reproduce the figure using long and short dashes. The

procedures were of particular interest to this writer since they seemed

to be appropriate for use with children of elementary school age. Buck

found, as might be expected, that the written test was six times more
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difficult than tapping even though the subjects were college students

Buck f2lt that the written test would have been possible had f Stu -

dents received training in this-mode of response. She also c,.......tuded

that written responses became a measure of the conscious perception

of rhythm or, as Nainwaring states, the result of analytical thinking

about the aural stimulus. Wight (31) carried forward a study that

utilized convalescing crippled children to determine the effects of

trainine upon rhythmic ability. The tasks were designed to meet the

specific physical needs -and limitations of the children and this writer

was interested in the procedures followed by Wight rather than the re-

sults. It would peen that if physically handicapped children could

manipulate the eauipment that normal children should experience no.

difficulty.

The early study of Williams (32) dontained several valuable

suggestions with respect to test devices and pcoring procedures which

the writer found helpful in refining the present study. The work of

Heinlein (14) and Peitersen proved to be equally enlightening as the

problem,s of developing effective scoring systems began to Appear beyond

-solution. Perhaps one of the most extensive studies dealing with the

rhythmic ability. Of children is that of Jersild.and Bienstock (11).

Although the investigation was carried out more than thirty years ago

and utilized pre-school children, it is perhaps one of the most relevant

to the present study. The children were given a variety of tasks that

ranged from keeping time to simple music by walking or tapping, responding

to various tempos, different meters, and studying the effects of practice

in keeping time to music. The results showed significant differences due



187

to age, that slew toffs consistent y yielded Lower scores than fast

tempo,s, and that boys and 'giriA perform6d at approximately the same

level el accuraCy. A stu4y by 'Naisiaring (17) with children between

nes of Wand Ilk AiAled that no appreciable or consistent re-

Oddited between peZcAvilan-Of pitch differences and per-

t.ceppidyi 0 rhythmic p4torns, that there is little relation of these

abilities trf sex and that age is an important factor in the develop-

'alis.16041.7 4:4,041.." 1147 "41ities of this kind.

and jr4ArtOxt steadies not cited, emphasize the continuing
;

aid 4r,--nc4* with thythm and rhythmic concepts. No mention

has hiltinitade_O-_.gi10-.-,stp.dieshidil deal with the development of skill

lit-Ordialgthyt, c structures, those which examine rhythm as it in-

. .

fluenceS-the affectiVe responses to music, or to those which are in-

terested in the objectiVe measurement and evaluation of rhythmic

sensitivity -Ad* coMpohent of Musical talent.

The design andivOrpoSe of the present study evolved from the

writer=s concern over Cite lack of information al:knit children of elemen-

tary school age. This aspect of the total project was concerned with

seeking answers to the following (petitions:

1. 1024 relatiOnships exist betWeen various modes of aurally pre-

senting rhythmic patterns to children for subsequent duplica-

tion, and the various modes of responseS which can be made-to

these stimuli?

2. What observable effects does the aural predentation of rhythmic

patterns which vary as to length and complexity have upon the

accuracy with which children are able to duplicate such patterns?
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3. At what age level does the ability to maintain a steady beat

at a fixed taripo seem to become established?

4. At what age do children demonstrate awareness of the under-

lying meter of given musical compositions? How do they

differentiate between different meters?

Procedures

Analysis of Song Materials

"There. exist several tests which are designed to measure some aspect

of _music reading competence .in_ terms of. rhythm notation, as well as

portions of tests" of musicality N./high Seek to Measure the degree to

whicb:subjects_ are capable discriminating between_ tones which vary

only slightly in-dur#tion. 21471Y of these D2,44guTes have been designed

primarily for use ml.thstu4ePO of high school and doilege age. However,

the writer Was unable to find; ,AiT.,iyailable _testa which would be approp-

riate for use with ele1 en r aehool_children in gaphering,the kinds of

data needed to answer the- tactiic ,Oestions Oich had been posed. Since

the Subjects for the study F0e;40be,selp04 from grades one through

six, the writer felt that it would be_egAential to have test items with

which these children would be reasonably familiar and, at the same time,

items capable of discriminating betweeni.arious levels of accomplishment.

Therefore, one of the first steps, taken was a detailed analysis of several

basic song-texts to identify common rhythmic patterns. Test items would

then, be constructed on the basisof the frequency with which certain

rhythmic patterns appeared in the song materials used by children in

these first six grade.
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For a previous study (24) the writer had analyzed a total of 1047

3songs and identified some forty-five common rhythmic patterns in 4 and

4
4 meter. For this analysis the musical measure had been used as the

basis for identifying the length of a rhythmic pattern, together with

some consideration of the text and the melodic line. Subsequent study

and investigation suggested that a new analysis be carried forward,

utilizing revised criteria for the identification of rhythmic patterns.

A tabulation was made of the time signatures utilized in the 2,515

songs found in three of the basic songs series, as listed in Appendix

D. Table 58 summarizes this infbrmation, in terms of.the number of

songs and the per cent of the total number, of songs examined for that

grade level. It is interesting to observe that 2,424 songs, or 96.34

per cent of the total number examined, used the common time signatures

of or alla breve, 2:2 4, and g. Furthermore, the frequency with

which these appear does not vary significantly_from grade level to

grade level. The miscellaneous heading includes time signatures appear-
.

ing no more than 4 times at a given grade, .such as g, ft, y, etc.

It is difficult for even the musically trained individual to aurally

differentiate between certain basic rhythmic patterns found in the various

duple or triple meters because such differences are often largely nota-

tional in character. For example, assuming that no marked differences in

tempo exist, the half-quarter note pattern in 4 sounds very much like the

quarter-eighth note pattern of g. Similarily, it is difficult to aurally

differentiate between a pattern in 4 or alla breve and the same pattern

in t meter without additional reference to either the notation or to

other distinguishing rhythmic characteristics which might be present in
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the total musical situation. Therefore, some limitations with respect

to meter would need to be observed when constructing test items if the

items were to be capable of discriminating between levels of profic1ency.

The rhythmic analysis of the earlier study had failed to take into

account the fact that a considerable number of songs, for musical as

well as poetic reasons, had an anacrusis, or "pick-up" of one or more

notes. To verify the frequency with which this occurred, the second,

third, fourth, fifth and sixth grade books of four basic song series

were examined. An analysis was made of the 2,942 songs which used

these five Common time signatures'of alla breve, i, t, and 8 and

the results are summarized in Table 59.

Ihit shows that 1,578 song!, or.53.64 per cent of the total nu fiber

ermined, had no_ApacrUsis.. The table also Shows the more common types

of anacrusis to be:the ei,hth note for i_apA 8, and the quarter note for

3 4 , and -These five treatments Were:fOund, in 890 songs,
4' 4

or 30.25 per cent.of the-total number examined. It seemed advisable,

therefore, to construct rhythmic test items which reflected these several

kinds of treatment.

The writer believed that 'the aural and notational similarities of

rhythmic patterns in and meters were such that an.analysis of both

meters would represent unnecessary duplication of effort and decided in

24 meter. Although many similar rhythmic parallels, primarily

3
8
6

character, also exist between 4 and the writer believed that

favor of

aural in

separate analyses of these meters would be productive. This decision

as based upon the fact t
6

shatmost of the 8 songs appearing in the song

books call for a tempo that yields only two distinct pulses per measure
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rather than six, thus producing an aural impression very similar to that

created when songs are sung at a tempo which emphasizes one pulsation

3per 'measure. However, there are also a great many 4 songs that must be

sung at considerably slower tempi so that the aural impression is one

of three distinct pulsations per measure.

The following guidelines were established to assist with defining

what i'mnati.tuted a rhythmic pattern:

1. Because of the interrelationship which exists between the text

of the song and the rhythmic notation of the melodic line, no

rhythmic pattern could terminate in the middle of a word.

2. Since the rhythmic notation usually reflects the number of

syllables in a word, rhythmic patterns would be permitted to

contain repeated notes of similar durative value.

3. The melodic line, in conjunction with the text, could be used

to more clearly identify the limits of a rhythmic pattern by

determining the nature of the tonal configuration itself.

4. The frequency with which two-, three-, or four-note tonal

configurations are consecutively or sequentially repeated within

a musical phrase, also using repeated rhythmic motives, suggested

that a complete rhythmic pattern might extend over more than one

measure.

5. The rhythmic pattern itself should convey some feeling of

movement toward a point of repose or rest, comparable to the

melodic movement,toward the end of a musical phrase.

6. Once a rhythmic pattern had been tentatively identified, this

identification could be verified by ascertaining the frequency
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with which it appeared throughout the song. Preliminary

examination of selected songs showed that repetition of a

limited number of patterns was fairly common, thus contri-

buting to the rhythmic simplicity and organization of the

total song.

7. The musical measure was not to be viewed as the basis for

identifying the length of a rhythmic pattern.

8. The final note of any rhythmic pattern was not to be used

as. -the basis for identifying as different, patterns which in

all other respects were identical.

gt ,The-#IY#444 notation for: only the first verse of any song

was analyzed., lasonwrcontaining repetitions, tmaythemew

ending was: Analyzed,,-not,the entire repetition.

An analysis- of approximately 1,;700 .songs found in the second through

sixth grade books of six basic,songiseries was then carried ,fbrward to

identify ,common ;rhythmic patterns in 2, and 8 .meters.. The final

columns of Table 60 show that approximately the same "Lumber of songs

were, examined for each of the three time_signatures. Entries under each

of the grade book levels show that more songs were analyzed from second

and third grade books than for theother three levels. This difference

may be attributed to the fact thata given song was analyzed only once

and, since many songs belonging to the traditional repertoire are re-

peated in upper grade books, there was no need to duplicate the analyses.

Similarily, a song analyzed from-Book,2 of one.series 'would not be

analyzed again if it appeared in ,Book 2 of another series.
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Table 61 gives the number of different rhythmic patterns that were

identified for each of the three time signatures from the several books

examined at each grade level, together with the total frequency with

which these patterns appeared. The table shows that the 204 rhythmic

patterns used in 4 songs, represents almost fifty per cent of the total

number of patterns which had been identified. However, despite the

smaller nunl:er of patterns for each of the other two time signatures,

it will be noted that the total frequency count does not vary in pro-

portion to the number of patterns. For example, the 67 different

6
patterns in 8 meter represent only sixteen per cent of the total number

of patterns Which had been identified, but they are used with a com-

bined frequency .(3370) that is, almdiit thirt7-one per cent of the total

count of 10,984. Thede same relationthips hold at.each of the grade

levels, although the percentages which were calculated have been omitted

from the-table,to simplify the presentation.

The analysis of tonal configurations made by the writer in earlier

studies showed that although there are many different patterns in the

songs children sing, a limited number of these are used repeatedly. As

might be expected, the present analysis yielded similar results with

respect to rhythmic patterns. In Table 62 the 423 patterns for the com-

bined grades are grouped according to frequency count and this grouping

shows the repeated use of a limited number of rhythmic patterns. This

is most apparent if one examines the frequency range of 41 to more than

3
200, For 4 meter, there are nineteen patterns, representing only 9.31

per cent of the total, with a combined frequency count of 1535 or almost
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2
forty-four per cent, of the total count of 3523. In 4 meter, the twenty-

three patterns within this frequency range represent fifteen per cent

of the total but the combined frequency is almost sixty-four per cent

of the total count of 4091. For meter there are twenty-three patterns

within this range, or thirty-four per ceat of the total number identified,

yet these account for almost eighty-five per cent of the total frequency

of 3370. These sixty-five patterns, although only fifteen per cent of

the total number, have a combined frequency that represents sixty-four

per cent of the total count of 10,984.

The analysis resulted in the identification of common rhythmic

patterns for each meter which the writer felt could be used as the basis

for constructing test items, with the identification based on the total

frequency count for the combined grade books. These patterns, together

with the frequencies, are given in Table 63. The twenty patterns are

13.16 per cent of the total number for 4 meter but

sixty-one per cent of the total frequency for that

account for almost

3
meter; for 4 meter

they are only 9.80 per cent of the total number but have a frequency

6
count that 44.70 per cent of the total; and for 8 meter, the twenty

patterns constitute 29.85 per cent of the total and account for eighty-

one per cent of the total frequency. These sixty patterns were con-

sidered a sufficient number from which test items could be drawn.

Construction of the Tests

In order to gather data which would make it possible to answer

the questions posed for this aspect of the study, several kinds of tests

had to be constructed. Experience with testing children of elementary
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Table 63

Summary of Common Rhythmic Patterns in Three Meters,

Giving Frequency and Per Cent of Total Frequency Count

(4 Meter)

Pattern Freq. %*

Total

355 8.67

309 7.56

210 5.13

202 4.94

184. 4.50

PeS
3.50

/33 3..26

125 3.05

111 2.71

103 2.52

97

84 2.06

84 2.06

62 1.52

56 1.37

51 1.25

47 1.15

46 1.12

45 1.09

42 1.02

2489 60.84

% of total frequency count of 4091
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Table 63 (Cont'd)

(4 Meter)
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196 5.56

153 4.34

121 3.43

99 2.81

Total
I

98

97

94

87

72

70

62

59

54

50

48

48

45

41

41

40

2.77

2.75

2.66

2.47

2.04

1.99

1.76

1.67

1.53

1.42

1.36

1,36

1.27

1.16

1.16

1.13

1575 1 44.70

*
% of total frequency count of 3523

i

i

I
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Table 63 (Cont'd)

(g Meter)

Pattern Freq.

4'14404 41,14i
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J
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509 15.11

428 12.70

191 5.67

10/. 5.46

177 5.26

172 5.11

154 4.56

102 3.03

100 2.96

95 2.82

89 2.64

83 2,47

74 2.20

61 1.81

59 1.76

56 1.66

52 1.55

50 1.48

46 1.36

45 1.33

30.93Total 2727

*% of total frequency count of 3370
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school age had shown that they were able to work effectively and

efficiently on musical tasks requiring considerable concentration when

the period of time did not exceed twelve to fifteen minutes. In view

of the number of tests to be given, it was also desirable that the tests

not exceed fifteen minutes in order to test more than one pupil per

period, thus more fully utilizing the scheduled time of music classes.

Several preliminary tests were constructed and administered to an explora-

tory sample for possible refinement and revision. These were as follows:

1. Test I -.The sixty common rhythmic patterns which had been

identified were grouped according to meter and randomly

arranged within each section. The subject heard each pattern

tapped rhythmically and was then to reproduce the pattern by

tapping on a metal plate.

2. Test II - Each of the sixty patterns was re-written so that

it represented a common rhythmic pattern as well as a common

tonal configuration. Duplication of tones was to be per-

mitted in order that the movement chara'teristics of the

rhythmic pattern coincided with the movement characteristics

of the tonal pattern. The test items were then played by

the piano and the subject was to reproduce the rhythmic con-

tent of the item by tapping on a metal plate.

3. Test III - The test content and the method of presenting the

stimulus duplicated that of Test II. However, the pupil was

asked to sing a response which duplicated both the rhythmic

and melodic content of the test item, rather than tap the

response.
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4. Test IV - Ten musical compositions were selected to include

two orchestral numbers which represented each of the common

meters of 4, it:, a fast 4, a slow 4, and fast 8. Half-minute

excerpts from these compositions were then tape-recorded and

each excerpt presented twice in succession. During the first

presentation the subject was to quietly listen in order to

identify the basic beat. During the second presentation he

was to reproduce this basic beat by tapping on a metal plate.

The purpose of the task was to determine whether children

could idehtify the underlying pulsation present in a more

complex musical situation.

5. Vest V - In order` to determine the degree to which children

are able to 'maintain t steady beat, the child was to tap at

a speed which was established by a metronome, with the sound

of the metronome present throughout the entire task. Four

tempi were selected for the task, 60, 92, 120, and 152 beats

per minute, each maintained for approximately two minutes,

with a pause between each section to give the child an oppor-

tunity to rest.

An exploratory sample of 90 children, with fifteen children at each

grade level, was randomly drawn from the total population of each of two

elementary schools, giving a total sample of 180 children. One school

had been randomly selected from that group of schools located in a low

socio-economic setting; the other from the group located in a high socio-

economic setting. Because of the varying nature of the tasks, it was be-

lieved that the exploratory results might be less biased if obtained from
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two different kinds of school populations. The fifteen children at

each grade level in each school were randomly assigned to one of five

groups with one of the five tests then randomly assigned to each group.

For the two schools combined, this gave six children per grade per test,

or a total of thirty-six subjects for each test. A testing schedule

was established on the basis of the music class schedules, with the

exploratory work carried on during a two-month period. It was decided

to administer only one test to each (Aim rather than folinw the pro-

cedures described for the exploratory work with the Timbre Study in

which each child had been given three tests. Each child wa6 tested

individually and the pupil responses tape recorded in the testing

Session, Thereis2no need to summarize the results of this explora

torY work since the. primary. purpose for securing the information was

to provide a basis for refining the tests .and test7.ng procedures. The

final tests used for this aspect of the study are.described in the

following section.

Final Tests

1. "Rhythmic Patterns Test"

The first three tests, using the sixty rhythmic patterns, were found

to require almost twenty minutes for administration because of the number

of items, the way the test was timed, and the amount of time needed for

orienting the child with respect to the nature of the task. It was de-

cided to shorten the tests so that each could be administered within a

fifteen-minute testing session. Although there were only thirty-six

cases for each of these tests, an item analysis was carried forward to
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identify those rhythmic patterns which were of medium difficulty and

possessed reasonably high discriminating power. The results of the

item analysis for the throe tests showed that the nature of the stimulus

and the response had little effect upon the relative difficulty or dis-

criminating power of the test item itself; that the analysis of one

test identified essentially the same items as the other two analyses.

Ten items from each meter were selected for the final forms of the test;

the brief orientation and practice simea4^n was revised; the tempo used

for each meter and the amount of time to be allowed for the response

was adjusted so that test moved more smoothly and evenly from item to

item; and the tests were tape recorded.

For Form A the rhythmic pattern was presented non-melodically; the

child first heard the pal:tern as it was tapped and he was then to dupli-

cate the pattern by tapping on a metal plate. For Form B, the child's

response was again tapped but the stimulus was presented melodically as

well as rhythmically. Form C used the same kind of stimulus presentation

as did Form B, but the child was expected to sing a response which dupli-

cated both the melodic and rhythmic content of the stimulus. The melodic

content for Forms B and C had been drawn from those itemr of the 45-Item

Test which seemed best adapted to the rhythmic pattern that was being

used. A copy of Form B of the Rhythmic Patterns Test is included in

Appendix D.

In administering the three forms of the Rhythmic Pattern Test, pro-

cedures similar to those used for other tests in the project were followed.

Two tape recorders (Wallensak T-1500) were used; one for playing the test

tape which contained the test items and the appropriate intervals of silence
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during which the child was to respond, as well as the preliminary

orientation and practice session; and the second for recording the

pupil's response. The individualized testing was carried on in whatever

room the school could provide that was reasonably isolated from exterior

noise. In addition to the tape recorders, for Forms A and B the child

was provided with a wood block upon which he tapped his responses. The

testing session began by explaining the nature of the equipment to the

child and then recording, on the Pupil Response Tape, his name, grade

and school.

Processing these Response Tapes presented no significant problems.

The responses to Forms A and B were transferred to individual data

sheets for each subject, using traditional rhythmic notation, a process

which is relatively simple for trained musicians. Questionable re-

sponses could be'replayed in order to verify their exact nature. For

Form C, the data sheet contained both the rhythmic notation of the

response, aE well as the melodic notation in terms of tonic sol-fa

syllables rather than exact pitches.

In order to determine the accuracy with which the test responses

had been transcribed, every fifth test was re-processed one month

later and these data sheets compared to the initial data sheets. Such

comparisons showed that there was an error difference of less than one-

half of one per cent for all tests checked. An additional check on the

accuracy of the data sheets also was made at the time the test was scored,

since this scoring was done by listening to the Response Tape as each

response on the data sheet was examined.
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The Rhythmic Patterns Tests were scored in terms of the number of

tones in each item that had been correctly reproduced at the rate of

one-half point per tone, thus a six-tone item had a value of three

points. This procedure gave greater sensitivity to the measure not

only by rewarding partially correct responses, but also by weighting

item values to reflect the length of each item. This would not have

been possible had each item been scored on a right or wrong basis.

Although there is no data which would support an assumption that item

difficulty, in terms of rhythmic patterns, is essentially a function of

item length, the exploratory work showed that there was a positive re-

lationship. The extensive work with tonal configuration had also clearly

demonstrated that,a close relationship existed between item difficulty

and item length. Additional criteria for scoring these items included

the following:

1. For each added tone, one-half point was deducted from the

total number of points earned on the item, even though the

item was otherwise totally correct.

2. One-half point was deducted from the total item value for

each omitted tone.

3. Items which were performed unevenly but retained the

essential rhythmic characteristics of the stimulus were

given only fifty per cent of the total item value. For

example, if the response to " 4o-14" was " .) - pause -

,171 ", the pause interrupted the rhythmic flow'of the item

and the response was given a score of 1.5 points.
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4. Infrequently, the response might be made at a tempo different

from that of the stimulus. This difference did )Jt become a

Si factor in scoring the test because the children had not been
11

given specific Instruction to retain the tempo of the stimulus

for their response. Furthermore, such tempo.changes were

relatively rare.

2. "Identification of Meter Test"

The results from the fourth exploratory test, in which the children

were to identify the basic beat of each of ten musical excerpts, were

relatively inconclusive. It was obseried that at each grade level many

children were unable to perform the task in such a way so as to indicate

awareness of the basic beat of the music. For some children it was dis-

covered that an extended orientation-practice session was necessary to

clarify the nature of the task so chat subsequent responses were of the

kind expected for the test. Other children apparently needed more than

one such session before they were able to respond effectively. This

suggested that several learning-tebing sessions IZher than a single

session, would be necessary in order to obtain data regarding the ways

in which children become aware of an understand the concept of meter as

it relates to the total musical situation. Data obtained from a single

test would be difficult.to interpret since poor test performance could

be due either to failure to understand the task or to an inability

to respond even though the child clearly understood what was expected.

The desirability of using shorter tests is one means of minimizing the

fatigue factor, together with the limitations referred to elsewhere in

the report with respect to the securing children for participation in
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project, precluded the possibility of establishing a series of learning-

testing sessions with a given group of children. Therefore, the writer

decided to eliminate this particular measure and pursue the problem at

another time.

3. "Periodic Beat Test"

In general, the results of the test concerned with determining the

degree to which children were able to maintain a steady beat, using the

metronome as the stimulus, were satisfactory and the basic principle of

the measure was retained. Two related tests were constructed. The

first, "Periodic Beat: Continued Stimulus", used a metronome to provide

the stimulus and the child was required to tap with the metronome as

soon as he clearly perceived the tempo. During the exploratory testing

it had been observed that many children showed obvious signs of tension

and fatigue after one minute of uninterrupted tapping at one tempo,

frequently becoming unable to complete the section. It was believed

that shorter sections would minimize this fatigue factor without seriously

affecting the value of the data so obtained. The format of the final test

utilized four tempi with each tempo presented twice, arranged so the child

moved from the fast tempo through three successively slower tempi and

then reversing the order for the second half of the test.

of the test were as follows:

Tempo Total Number of

The sections

Time Required
Section (Beats per minute" Stimulus Beats for Each Section

1 and 8 152 60 24.5 seconds

2 and 7 120 52 26 seconds

3 and 6 92 48 31 seconds

4 and 5 60 40 40 seconds
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A brief practice session, using a metronome set at 138 beats per minute,

served to clarify the nature of the task, with this practice continued

until the examiner was satisfied that the child was able to proceed with

the test itself. The sound of the metronome, together with instructions

to the child to alert him to the tempo change for each section, was

tape recorded to insure uniformity of testing procedures. The total

test, including the brief rest period between Sections 4 and 5 and the

initial practice session, could be administered within a single twelve

to fifteen-minute testing session.

A related test- "Periodic Beat: Interrupted Stimulus" - was also

constructed in order to discover whether children could establish and

maintain a steady beat when the stimulus (metronome) was silent for

varying periods of time. Three tempi were used and presented in the

following order: 152, 120, and 92 beats per minute. Each of the three

sections of the test followed the same pattern with the stimulus pre-

sented for a given number of beats, followed by intervals during which

the metronome was silent that were systematically varied as to length.

The child was to tap continuously throughout the entire section, after

which there was a brief rest period before proceeding to the next section

involving a different tempo. The stimulus would serve not only to

establish the initial tempo but, following each interval of silence,

help the child re-establish the tapping speed in the event it had been

altered. The size of the segments, each containing units in which the

stimulus was given followed by units of silence, are given below in

terms of the number of beats contained in each unit. These segments

were the same for each tempo:



Segment 1

Segment 2

Segment 3

213.

Stimulus Stimulus Stimulus Stimulus

Present Present Silent

16 beats 4 beats 8 beats 4 beats

8 heats 8 beats 8 beats 8 beats

12 beats 16 beats 12 beats 16. beats

Stimulus Stimulus

Present Silent

8 beats 4 beats

8 beats 8 beats

12 beats 32 beats

It can be seen that as the units of silence: become larger in each succeeding

segment, the units for which the stimulus is present are also varied. This

was to provide as much assistance as possible in the initial segment, not

only to establish the tempo but to indicate, by using a small unit of

silence, that the stimulus was not to be continuous. In the second seg-

ment these units are of equal size and finally, in the third segment, the

child is required to demonstrate even greater independence. The last

unit, containing a minimum of thirty-two beats, was included to measure

the length of time the child was able to maintain a steady tempo with no

external assistance of any kind. The total test, including an orientation

and practice session and brief rest periods between sections, required

approximately ten minutes to administer. The test itself, in terms of

the units during which the stimulus was present as well as the co-res-

ponding units of silence, was tape recorded to insure uniformity of

testing procedures. For all tests used in the project, the orientation

and practice sessions were either recorded or carefully outlined so each

examiner observed the same procedures.

Two major difficulties which became evident during the exploratory

testing had to be resolved before the "Periodic Beat Tests" could be

used. One was concerned with the techniques to be used in collecting

the data and the second with the procedures to be followed in processing

and scoring that data, the one dependent upon the other. In the exploratory
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work for this test the Pupil Responze Tape had recorded on a single track.

both the sound of the metronome which was used to provide the beat and

the tapping done by the pupil on a metal plate. The recorded signals

were so similar in sound and so intermixed that it was difficult to

differentiate the stimulus from the response. Furthermore, it was

extremely difficult and time-consuming to determine the number of beats

for which the stimulus and response coincided perfectly when the tapes

were processed simply by listening to them and tallying such responses.

Since these tests were designed to measure the child's ability to

maintain a steady beat it was essential that the data be capable of

clearly indicating not only the number of accurate responses which were

made, but also the degree of error which occurred. An accurate response

was to be defined as one which coincided exactly with the stimulus.

Failure to coincide gave an error response which deviated from this zero

point and consequently could be described in terms of the size of the

deviation as well as whether it preceded or followed the stimulus. The

procedures pinninyad 1117 Peiters-ne (23) seemed most readily adaptable to

the present investigation. Processing the data by visual rather than

aural methods would permit much greater objectivity and accuracy. It

was important, however, that the data gathering process itself be kept

as simple as possible so that the testing could take place in almost any

kind of room.

Additional trial testing resulted in adopting. the following pro-

cedures for administering the "Periodic Beat Tests."

1. The orientation to the task and preliminary practice was not

recorded and the child worked directly with an electric metronome.
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2. The test itself, in terms of the continuous or interrupted

sound of the metronome ...nd the verbal instructimq announcing

the beginning and end of each section, was tape recorded. A

Wollensak, Model T-1500, was used for playing the test tape and

the child listened to the test with a set of earphones which

did not permit any sound leakage.

3. The tapping responses of the child were picked up by a micro-

phone and recorded on one track of the Pupil Response tape.

A stereo tape recorder, Uher Stereorecord III, was used to

record this tape.

4. The nature of the task had led to the development of a scoring

sysiem which required perfect synchronization of the stimulus

and response. To accomplish this the stimulus had to be

recorded at the same instant it was heard by the child. Re-

cording from an external speaker would have created a slight

time lag and would also have maximized the chance of recording

extraneous or ec:to signals. Therefore, the test was also fed

from the Wollensak directly to the second track of the Pupil

Response tape, resulting in the simultaneous recording of the

stimulus and response on separate tracks.

Administering the tests to each individual child posed no major problems

once the recording equipment had been correctly set up and adjusted. The

simplicity of gathering the data with only two tape recorders, thus

eliminating the elaborate instrumention which was needed for processing

the tapes, provided the kind of flexibility and freedom needed to carry

forward the testing program in the schools.
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The first step taken to insure accuracy and objectivity in pro-

cessing the data for the "Periodic Beat Tests" was to transform the
t

recorded sounds into some kind of visual record. After considerable

investigation and experimentation a relatively effective procedure was

found to be most satisfactory. The signals from the two tracks of the

Pupil Response tape, one containing the sound of the metronome which had

served as the stimulus and the other which had recorded the pupil's re-

sponse, were fed through an adapter into two channels of a multi-channel

polygraph. The audio signals from each track activated the corresponding

marking pen on the polygraph, so that the response and stimulus patterns

were recorded directly above each other on the polygraph paper and could

be examined visually. The writer used eight-inch polygraph paper, ruled

into millimeter squares, to facilitate the scoring procedure. Using the

equipment required only that the two marking pens were carefully adjusted

so they recorded in the same vertical plane, and that the output signal

of the tape recorder was strong enough to activate the pens, thus pro-

ducing a sharp, almost vertical line which represented the beginning of

each sound. It then became a simple, but tedious, process of examining

each stimulus and response to determine whether they occurred simultane-

ously, thus earning a score of zero denoting no deviation or a perfect

hit, or whether there was a deviation. In the latter case each response

was scored as a positive deviation if the response had been made prior

to the stimulus, or as a negative deviation if the response followed

the stimulus. The vallu) of the deviation was given in terms of the

number of'millimeter squares the responses anticipated or followed the

stimulus. Taking into account the speed at which the tape was played
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and the rate at which the plygraph paper was fed under the pends, it

was determined that each millimeter actually represented a deviation of

.0324 second. A deviation of one or two millimeters obviously becomes

too small to be scored aurally, hence the obvious advantage of trans-

forming the data to a visual record.

Figure 6 reproduces, in an enlarged scale, a portion of the poly-

graph record that illustrates both the appearance of the signals as

well as the method of scoring each response.

For the test which used the continuous beat, three kinds of scores

were calculated for each of the eight sections. Rather than score all

of the responses within each section it was decided to score only thirty

consecutive responses. In order to allow time for the child to adjust

to each new tempo, scoring did not begin until there was evidence that

the child perceived the established tempo. This point was usually the

first response for which no deviation was observed, or the first of a

series of responses with relatively small deviations. The thirty re-

sponse points to be scored remained constant for all sections of the

test, gzegardless of the tempo or number of stimuli. This meant that at

a speed of 152 beats per minute only fifty per cent of the responses

were scored, since that section contained sixty stimuli, but seventy-

five per cent of the responses were scored for the section taken at a

tempo of 60 beats per minute. This also seemed a wise precaution be-

cause many children did not begin tapping immediately or stopped tapping,

because of fatigue, prior to the end of the section.

Because the nature of the task made it impossible to utilize a

single score which could be all-inclusive, three scores were developed
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as follows:

1. The "number correct" score was obtained by adding all of the

responses which, because there was no deviation, had been

given a zero. The total "number correct" score for the test

summed these scores for all eight sections.

2. The algebraic sum of the deviations, in terms of millimeter

squares, for each response was calculated, thus giving a score

which could indicate the bias of a subject to either anticipate

or follow the stimulus. This score was subsequently discarded

because in many cases no bias would appear since the positive

and negative deviations were equal. The arithmetic sum was

considered, but was later discarded for a number of reasons.

A deviation score was derived which could be used to describe

the magnitude of the deviations when such deviations appeared.

This bcore, although it possessed certain weaknesses from a

statistical point-of-view, seemed to be more descriptive than

other possibilities which had been explored. The task of

calculating the standard deviation of the responses in each

section for each subject seemed to be far too time-consuming to

justify the end result. Therefore, the deviation value of each

response was squared, these were then Aummed and divided by the

total number of responses for which deviations had been observed,

giving a score which represented the magnitude of the deviations

a child made. Had the square root of this score been derived

the descriptive power of the statistic might have been enhanced

because it could also be interpreted in terms of a fraction of
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a second. However, this did not seem to be particularily

relevant for the needs of the study. It will be noted that

the sum of the squared deviations was not divided by the

total number of responses which each subject gave since this

would have included perfect responses for which no deviations

were observed.

The writer was not satisfied that this scoring procedure completely

met the needs of the task but no attractive alternatives could be found.

Despite certain weaknesses it was possible to treat the data objectively

and, should new scoring procedures be developed, it is always possible

to re-examine the original data.

Selection of the Sample

The Rhythm Study was carried on concurrently with the longitudinal

phase of the total project and it was necessary, as with all other

studies, to decide on the optimum size of a sample which could be

tested during the time available. Because none of the three tests re-

quired more than fifteen minutes per child, it was possible to administer

approximately 900 tests. In order to obtain the kinds of data needed to

answer some of the basic questions which had been posed it was decided

to give three tests to each child, as follows:

Test 1. Periodic Beat: Continued Stimulus

Test 2. Periodic Beat: Interrupted Stimulus

Test 3. Rhythmic Patterns Test, Form A, B, or C.

This would permit comparisons between the three tasks on the basis of

data for the same group of children, except for the three forms of the
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Rhythmic Patterns Test. In the latter instance it was considered un-

wise to give all three forms of the test to the same group of children

because it would then be difficult to tletermine the degree to which

practice might influence scores on the two subsequent test forms.

A total sample of 360 children was selected, following the pro-

cedures already discussed in the Timbre Study, pages 124-127. The

sixty children at each grade level were first placed in one of three

groups of equal size. Each group was then assigned one of the three

forms of the Rhythmic Patterns Test, with all assignments made at

random. The testing schedule was established on the basis of the

scheduled music classes in the several schools and the tests were then

given to children in each group, in the following order:

Group 1

Group 2

Group 3

1st Test

Test 3A

Test 2

Test 1

2nd Test

Test 1

Test 3B

Test 2

3rd Test

Test 2

Test 1

Test 3C

Each child was given the series of tests with approximately one month

between tests. However, this time interval was flexible and ranged

from two to six weeks. The only reason for using a different sequence

of tasks with each group was to minimize the possibility that a fixed

sequence might have some effect upot succeeding test performance which

could not be identified or explained. Each child was tested individually

and the procedures for recording, processing, and scoring the tests have

already been discussed.
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Results of the Study

Rhythmic Patterns Test

The three forms of the Rhythmic Patterns Test were designed to

provide information with respect to the following questions:

1. What relationships exist between the accuracy with which

children perceive and respond to rhythmic patterns when the

modes of aural presentation are varied?

2. What relationships exist between the accuracy with which

children perceive and respond to rhythmic patterns when the

modes of response are varied?

3. What relationships exist between the accuracy with which

children perceive and respond to rhythmic patterns when the

patterns vary as to meter, length and coonlexity?

Such information would be of considerable value in planning the sequence

and content of those aspects of the general music program of the elemen-

tary school that are designed to develop the child's awareness of the

rhythmic structure of music. These activities seek to provide young

children with-a basic "vocabulary" of rhythmic patterns which can be

utilized in a variety of creative experiences as well as in subsequent

music reading activities.

Usable test results were obtained for a total of 331 children,

distributed by grade and test form as shown in Table 64. To carry for-

ward the desired statistical analysis it was decided to utilize equal

cells of eight boys and eight girls per grade per test form, giving a

total of 288 children. Certain descriptive treatments of the data will
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Table 64

Distribution, by Grade and Sex, of 331 Children

Participating in the Rhythm Study--Rhythmic Patterns Test

Grade

Form A Form B Form C Total

B G Total B G Total B G Total B G Total

1 9 8 17 8 8 16 9 8 17 26 24 50

2 10 8 18 8 9 17 8 9 17 26 26 52

3 14 14 9R R R l' 12 9 21 34 31 65

4 12 11 23 8 8 16 8 8 16 28 27 55

5 8 9 17 8 8 16 9 g 17 25 25 50

6 9 13 22 8 8 16 12 9 21 29 30 59

Total 62 63 125 48 49 97 58 51 109 168 163 331

Source of VaSruimaintairo: u

Patterns Test Scores for 288 Children

Sum of

of Analysis of Variance of Rhythmic

Patt

Table 65

Sauare df
Mean
Square

Treatment 195.271

Grade 6817.042

Sex 690.681

Treatment x Grade 2349.563

Treatment x Sex 315.882

Grade x Sex 493.694

Treatment x Grade x Sex 1388.618

Within 47548.750

59799.500Total

2 97.635

5 1363.408

1 690.681

234.956

157.941

98.739

138.862

188.686

10

2

5

10

252

287

7.226**

3.66

1.245

Significant at the .01 level
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be based upon the records of '11 331 children because many of the

summaries had been completed prior to the final statistical treatments.

Table 65 gives the results of the analysis of variance, using the

scores for the total test ratbe than the individual sections, for the

main effects of grade level, treatment or mode of presentation and re-

sponse, and sex. The analysis shows that grade level is the only major

variable which yields an F ratio that is significant at the .01 level.

The three treatments do not produce differences that are significant,

nor do the differences between boys and girls approach an acceptable

level of significance. Furthermore, none of the interactions involving

the three major variables are significant. It would appear, therefore,

that the mode of presentation for rhythmic patterns is not a factor

affecting the accuracy with which children respond to such itms. The

rhythmic content is readily perceived whether the item is tapped or

played both rhythmically and melodically. It also follows that the mode

of response, whether sung or tapped, is not a factor which influences the

accuracy of rhythmic response.

Table 66 gives the means, by grade and sex, for each of the three

test forms as well as the mean of the means for grade, sex, and test

form. The Scheffe test applied to the differences between grade means

for the three forms combined showed that only the comparisons of Grade 1

with Grades 3, 4, 5 and 6 respectively met the criterion of significance

at the .01 level. Although there are differences between means for the

other grades, none of these are large enough to suggest that a pattern

of continuous improvement takes place with respect to this kind of task.

,-^.
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When the grade means within each treatment are considered it is also

evident that no regular grade7by-grade improvement occurs because these

show considerable variation from treatment to treatment. Undoubtedly

the absence of such improvement might be attributed to the test itself.

The highest possible test score was 107 points and, because means of 90

points represented an 85 per cent level of accuracy, one could conclude

that the test was not discriminating enough to produce a wide range of

scores. On the other hand, the procedures employed in constructing the

test had not been directed toward building a comprehensive achievement

-test. These results indicate, therefore, that the ability to respond

accurately to the aural presentation of common rhythmic patterns of

medium difficulty is attained by the time the child reaches Grade 2 and,

as an imitative act, does not change substantially during the later grades.

The analysis of variance showed that the difference between the means

of boys and girls, 90.08 and 93.17 respectively, was not significant. The

means, by grade and treatment do not exhibit a consistent pattern al-

though the following entries show that substantial differences can occur,

usually in favor of the girls:

Form A, Grade 1 and Grade 4

Form B, Grade 3 and Grade 5

Form C, Grade 1, Grade 2, and Grade 4

Apart from these rather obvious cases the remaining eleven comparisons

show that the differences between the means of boys and girls are rela-

tively small, again usually in favor of the girls. This indicates, be-

cause the differences fail to meet the criterion level for statistical

significance, that the accuracy with which these children perceived and
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responded to rhythmic patterns was not clearly a function of sex differences.

However, since the obtained F of 3.66 lies between the .10 and .05 levels

of significance the hypothesis of "no difference" must be retained with

caution.

These findings serve to emphasize that the ability to reproduce

rhythmic patterns that have been presented aurally is not stongly influenced

by either the mode of presentation or the mode of response. It is also

apparent, as Mainwaring and Buck discovered, that imitation of an aural

presentation is relatively simple since the process requires no particular

musical analysis or thought. The writer was particularily interested in

the results obtained for Forms B and C because here the stimulus was pre-

sented both rhythmically and melodically. Table 66 shows that each grade

level reacted differently to the three forms and, becausetof this variation,

the means for the six grades are very similar. Only Grades 1 and 2 ex-

hibit any consistency, with Form C showing the lowest mean of the three.

For Grades 3, 4 and 5 the highest means were obtained for Form C, al-

though in all instances the differences between test forms were relatively

small and quite probably due to chance.

The Rhythmic Patterns Test had, for no statistical reason, been

scored at the rate of one-half point for each correct tone of the item.

The data sheets for Form C contained the notation for both the rhythmic

and melodic aspects of the response. It was possible to calculate

equivalent scores by processing the melodic aspect according to the system

used for the 45-Item Tests and processing the rhythmic aspect on the basis

of two points per correct tone. The purpose would be to determine whether
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these children demonstrated greater accuracy of reproducing the rhythmic

aspect of a melodic-rhythmic item than reproducing the melodic aspect.

The pilot study had included one task of the melodic-rhythmic type that

had been scored solely in terms of melodic accuracy. The results, when

compared with those obtained for the non-rhythmic 45-Item Test, showed

that the differences between the two tests were not significant. It

was concluded that the addition of the rhythmic factor to a melodic

item did not inhibit or enhance the auditory perception of melodic

items. In the present study the hypothesis that the addition of the

melodic factor to a rhythmic item was shawn to be untenable because

Forms A and C did not produce differences that were significant.

These findings, based as they are upon independent but related

tasks, that have been approached in only one way, do not indicate which

aspect of a melodic-rhythmic item is most readily perceived. The means

for the two aspects of Form C of the Rhythmic Patterns Test, adjusted

so the scoring of the rhythmic response was the same as the scoring of

the melodic response, are given below:

Grade Pitch Rhythm

1 163.20 310.00

2 227.29 346.53

3 254.76 380.48

4 287.38 381.12

5 225.59 398.71

6 251.20 358.70

1-6 234.94 362.49

Simple "t" tests were made of the significance of the difference between

the means for pitch and rhythm and all "t" values were significant at the
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.05 level. This indicates, if one is willing to accept the assumption

that pitch and rhythm function independently in this kind of task, that

children respond with much greater accuracy to the aural presentation

of the rhythmic element of music than to the melodic element. In the

event the two aspects are viewed as interdependent, the fact still re-

mains that the means for rhythm are significantly different from those

for pitch. There is no way of determining, on the basis of the data,

whether the rhythmic aspect of the pattern was inherently less complex

than the melodic aspect of the same pattern; or whether singing the

correct melodic line is more difficult than producing sounds which are

rhythmically correct. When the voice is used as the mode of response,

correct melodic reproduction is possible only when there is adequate

control of the singing mechanism and a well-developed tonal or melodic

memory. These same factors might not be as essential when the voice

is used to reproduce the rhythmic aspect only. Even though the children

had been instructed to give equal attention to melody and rhythm, it is

entirely possible that the natural tendency would be to focus upon the

more obvious rhythmic element.

Each of the three sections of the test contained ten items with

2 3 6
Sectiov I in 4 meter, Section II in 4 meter, and Section III in 8 meter.

Section I and II each had a maximum possible score of 12 points while

Section III, because some items contained a larger number of tones than

items in other sections, had a maximum possible score of 43 points.

Table 67 gives the means for these sections, by grade and test form.

Because of the differences in total scores it was not possible to use
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the raw scores for an analysis of variance. The task of transforming

the scores to equivalent units was not considered practical since there

was no reason to assume that the items in one meter would lie easier or

more difficult than items in another meter.

Table 67

Means, by Grade and Test Form, for Sections of the

Rhythmic Patterns Test

Form A Form B Form C

I II III I II III I II III

1 25.19 23.6(.! 32.81 28.25 25.69 30.62 26.12 22.75 29.56

2 28.06 26.94 36.56 29.88 27.19 36.06 29.00 26.00 31.75

3 29.94 28.62 j8.00 28.12 26.19 33.44 29.81 29.38 38.00

4 28.94 28.06 35.69 29.62 28.12 35.38 30.12 29.12 36.12

5 30.12 27.56 38.12 29.06 26.62 35.19 30.88 30.25 38.44

6 30.50 29.31 38.56 30.56 28.25 35.94 28.44 26.88 36.56

1-6 28.79 27.36 36.62 29.25 27.01. 34.44 29.06 27.40 35.07

Inspection of the means for Sections I and II of each test form shows

that Section I means are consistently higher although the difference of

one point could scarcely be considered significant. If no significant

2
differences exist between the means for

4
and meter it is also possible

6
that the means for 8 meter, when adjusted, would fail to produce signi-

ficant differences. The writer was not, however, primarily concerned

with establishing that one meter was easier or more difficult than any

other. It isalso evident that the means for each section, comparing

test forms, are very similar, showing that the mode of presentation and

mode of response does not influence performance on any section within

the total test.
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Another approach to the data employed the usual correlation techniques

to determine whether, within each test form, similar rIlationships existed

between the scores for each pair of sections. The correlations that were

obtained were all significant at the .01 level and are as follows:

Between Form A Form B Form C

Sections I and II .75 .69 .84

Sections I and III .64 .58 .68

Sections II and III .65 .62 .78

These correlations show that the scores for Sections I and II were closely

related, followed by the scores for Sections II and III. In view of

the aural similarity between the items in Sections II and III one would

have expected that these scores would have produced the higher correlations.

An extensive analysis of the responses to each test item has been

completed, using the data for the original sample of 331 children, to

determine the number of correct _responses and the kinds of error responses.

There is no need to present a detailed discussion of the results, in terms

of each item by grade level and test form, since a general summary will

serve to empbasize the sore important aspects.

The number of correct responses, together with the per cent of the

total number of responses, is given in Table 68 for each section of the

test, with the six grades combined. The reader must keep in mind that

the number of children, for each test form and grade, did not remain con-

stant, with the per cent representing the number of correct responses

divided by the total number of possible responses (N of children times

10 items per section). The proportion of correct responses decreases

with each successive section of the test, which may result from increasing
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Table 68

Number and Per Cent of Correct Responses for Rhythmic

Patterns Tests, by Section, for 331 Children

Section

Form A Form. B Form C Total

N % N % N % N

I

II

III

940

771

606

73.44

60.23

47.34

679

497

413

72.23

52.87

43.93

853

710

532

78.26

65.14

48.81

2472

1978

1551

74.68

59.76

46.86

Total 2317 60.34 1589 56.35 2095 64.07 6001 60.43

Table 69

Number and Per Cent of Correct Responses for Rhythmic

Patterns Tests, by Grade, for 331 Children

Grade

Form A Form B Form ,C Total

N % N % N % N %

1 203 40 1 181 40 274 51 658 43.9

2 299 52 304 60 296 58 899 56.7

3 557 66 253 53 414 66 1224 61.7

4 428 62 281 58 328 68 1037 62.7

5 373 65 256 61 394 77 1023 67.7

6 457 69 314 65 389 65 1160 66.3

106 2317 60.34 1589 56.35 2095 64.07 6001 60.43

F.,/....V.7w10111Me
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item difficulty or from pupil fatigue. The test sections retained the

same order (I, II, III) for all test forms and so it is not possible to

identify the degree to which pupil fatigue might affect the performance

for Section III. Any replication of this study would need to provide

tests in which the three sections appeared in several different sequences.

When the three sections are combined and the data is considered in

terms of grade level, Table 69 shows that there is a tendency for the

number of correct responses to reach a plateau by Grade 3, after which

only minor differences appear. This would be expected in view of the

results of the analysis of variance and discussion of total test scores.

The number of correct responses to individual items, by grade level and

test form, would require considerably more space than the results warrant.

In general, the differences between test forms for any item are relatively

small, suggesting that item difficulty is not influenced by the mode of

presentation or mode of response. There are a few items that show a

considerably larger proportion of correct responses for one test form

than for the other two but these do not consistently appear within the

same test form. For the six grades combined, the thirty items cover a

range from 20 to 89 per cent correct within each of the several test

forms, a range that does not change significantly when the three forms

are combined.

The analysis had also identified the number and kinds of error re-

sponses which had been made to each item in order to ascertain whether

any errors occurred with considerable frequency or whether incorrect

responses to rhythmic items were random responses. When all tests and

grades were combined, there were 3931 incorrect responses, or 39.59 per
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cent of the total number of responses made. Within this number of in-

correct responses for the grades combined, there were 1500 different

error responses, or 38.16 per cent of the total error count of 3931.

Further examination of the data showed that some 57 responses occurred

with sufficient frequency, at least ten per cent of the number of in-

correct responses for any given item, to be considered common errors.

These 57 responses, or only 3.80 per cent of the total number of

different error responses, had a combined frequency count of 1181, or

30 per cent of the total error count. Because the tabulations had been

made on a "correct-incorrect" basis most of these "common error responses"

were really partially correct and had been scored as such. Of more in-

terest is the fact that the remaining 1443 error responses accounted

for 70 per cent of the total error count, indicating that children at

all grade levels make a considerable number of random responses when

they are uncertain of the rhythmic content of the item. Further study

of the data to be undertaken in the future may identify other character-

istics of pupil behavior relatiog to the kinds of errors made to rhythmic

items.
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Periodic Beat Test

The design of the Rhythm Study utilized a total sample of 360

children, with each child to receive one form of the Rhythmic Patterns

Test and th.. two Periodic Beat tests. The purpose of the Periodic Beat

tests was to obtain data relative to the child's ability to perceive and

retain a steady beat in various tempi, with both a constant and an

interrupted stimulus. The task seemed, on the basis of the exploratory

work, to be relatively simple and it was not until the actual processing

of the data began that certain problems became apparent.

This discussion will be restricted to the data obtained for the

Period Beat: Continued Stimulus Test. The scoring system that had

been developed seemed adequate to describe the behaviors taking place

as children performed the task. The criterion of success was, perhaps,

too rigid in that a perfect response or "hit" was possible only if

the stimulus and response occurred simultaneously. A deviation, in

terms of one millimeter on the polygraph paper, represented an error

of .0324 second and the writer feels that subsequent tests of this kind

might accept, as an accurate response, those which did not deviate from

zero by more than one or two millimeters -- .0324 to .0648 seconds in

actual time. However, the decision had already been made and, as the

results are presented, the reader is asked to keep in mind that a

correct response is truly a perfect response.

Processing the visual record of each child's performance was

extremely time-consuming because each response had to be compared to

each stimulus and the deviations entered above the response. It may

be of passing interest to point out that this involved, for the 320
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children, an average of 400 responses per test or a total of 128,000

responses for only this first test. The second rest contained

approximately 550 responses per child and, with almost 300 tests, this

gave 165,000 responses which had to be hand scored. An average of three

hours per test was required to identify the deviations and then derive

the scores that were needed. The writer includes this information so

that others wishing to pursue this problem can be aware of the amounts

of time that are involved.

Although 360 children had been scheduled to receive the Periodic

Beat Test, many children were unavailable for testing and test data was

obtained for 320 children. As the processing of the tests took place it

became evident that not all of the tests could be used, for one or more

of the following reasons:

1. One or more sections of the test had not been recorded. The

examiner may have neglected to start the tape recorder con-

taining the Pupil Response Tape, the microphone may have been

incorrectly placed, or there may have been failure or improper

adjustment, of the recording equipment which went unnoticed

until part of the test had been completed.

2. One or more sections of the test could not be processed be-

cause improper adjustment of the equipment resulted in a

volume level too low to activate the marking pens fyo the

polygraph.

3. A section, if it was to be scored, had to contain at least 30

consecutive responses, as described on page 215. Many pupils
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had test sections which contained fewer than 30 responses that

could be scored, either because they were tapping at a much

slower tempo or because they missed an occasional beat. Other

pupils, because they were tapping at a faster tempo, had more

than 30 responses.

There was no way to replace missing test sections if the cause could be

attributed to Items 1 or 2, becailse the test processing did not begin

until summer and these children were not available for re- testing. The

scoring system, if it was to be objective, had to function within certain

clearly defined limits. These limitations were the following:

1. Missing responses could not be inserted by the person pro-

cessing the test since there would be no way of ascertaining

their exact location. It would have been possible to place

them equi-distant between the two neighboring responses but

this was viewed as tampering with the data.

2. For tests with too few responses there seemed no adequate way

to arrive at a satisfactory score because of the obviously

slower tapping rate. There was seldom any problem in deter-

mining whether a deviation was positive or negative if it was

relatively small. However, when children consistently tapped

at a slower rate it was inevitable that one response would

coincide with the stimulus, even though the record would show

that there were fewer responses than stimuli. It was decided,

when a series of responses were involved, to rule that no re-

sponse could be scored if the deviation was greater than half

the distance between two stimuli. For example, at a tempo of
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152 beats per minute the stimuli were 12 millimeters apart.

A single response to a given stimulus, if it fell to the

right of the stimulus was a delay (negative deviation), and

if to the left it was an anticipation (positive deviation).

The question then would arise with respect to a response

showing a deviation of 7 or more millimeters to the left,

was this a negative deviation for the stimulus being considered

or a positive deviation for the next consecutive 0F4mislus? As

long as only isolated responses were concerned the problem

could be resolved. When a series of responses with large

deviations occurred there would soon be responses with de-

viations as large, or larger than 12 millimeters. The de-

cision to limit the allowable size of the deviation to half

the distance (6 millimeters for the above example) between

stimuli made it necessary to discard, as unusable, test

sections containing fewer than 30 responses.

3. Some tests showed that there were more responses than stimuli

and applying the above restriction, these were also dis-

carded because the child was tapping at a significantly faster

rate.

The data in Table 70 shows that compete tests were obtained for

241 children. In order to work with equal groups for the analysis of

variance it was necessary, because of the size of the Grade 1 sample,

to utilize cells of 16 boys and 16 girls per grade, giving a total

sample of 192 children. The additional 49 cases were dropped at random
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Table 70

Distribution, by Grade and Sex, of 320

Children Participating in the Rhythm Study --

Periodic Beat Test

Complete Tests -"---*Partial Tests Total

Grade B G Total %** B G Total % B G Total

1 16 16 32 53.3 12 16 28 46.7 28 32 60

2 18 21 39 70.9 8 8 16 29.1 26 29 55

3 20 20 40 83.3 5 3 8 16.7 25 23 48

4 19 20 39 73.6 8 6 14 26.4 27 26 53

5 26 24 50 92.6 0 4 4 7.4 26 28 54

6 20 21 41 82.0 5 4 9 18.0 25 25 50

Total 119 122 241 75.3 38 41 79 24.7 157 163 320

Partial tests are those with one or more sections missing
or sections which could not be scored

**
% of total N per grade

but precautions were taken to retain as many children as possible for

whom we had data for the Rhythmic Patterns Test and the Periodic Beat

Test. The 79 cases with only partial tests, for the reasons given,

will be treated separately since it is also of interest to know the

characteristic performance behavior of these children.

Table 71 summarizes the analysis of variance of the main effects

of tempo, order (whether the first trial at a given tempo or the second),

grade, and sex for the Periodic Beat Test for each type of score --

number of perfect responses and deviation score. The results show that

the main effects of tempo and grade level ware significant at the .01

level, but that order and sex were not significant. None of the inter-
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Table 71

Summary of Analysis of Variance of Periodic Beat Test

A.

Snores for 192 Children

Number of Correct Responses

Source of Variation Sum of Squares df

Tempo 5,175.27 3

Order - 31.22 1

Grade 2,282.66 5

Sex 40.36 1

TxO 23.67 3

T x G 384.61 15

T x S 8.40 3

0 x G 110.80 5

0 x S 45.03 1

G x S 228.68 5

TxOxG 218.28 15

TxOxS 14.29 3

TxGx S. 407.42 15

nwaxc no no 5

Tx0xGxS 38.38 15

Within 37 678.94 1440

Total 46,713.31 1535

Significant at the .01 level

Ervin Square F

1,725.09 65.93**

31.22 1.19

456.53 1745**

40.36 1.54

7.89

25.64

2.80

22.16

45.03 1.72

45.74 1.75

14.56

4.76

27.16 1.04

5.06

2.56

26.17



Source of Variation

Tempo

Order

Grade

Sex

T x 0

T x G

T x S

O x G

0-x S

G x S

Tx0xG

Tx0xS

TxGxS

O xGxS

TxOxGxS

Within

Total
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Table 71 (Cont'd)

B. Deviation Score

Sm. of Squares df

46,855.97

1,060.48

14,939.74

269.04

2,433.24

15,361.20

61.22

898.24

217.08

4,208.72

4,424.57

570.08

5,061.92

712.42

3,283.06

420,933.61 1441

Mean Square

3 15,618.66

1 1,060.48

5 2,987.95

1 269.04

811.08 2.77

15 1,024.08 3.50

3 20.41

5 179.65

1 217.08

5 841.74 2.88

15 294.97 1.01

3 190.03

15 337.46 1.15

5 142.48

15 218.87

292.32

53.43**

3.63

10.22**

521,290.61 1535

Significant at the .01 level

41
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actions between the main effects were significant. It is evident that

the tempo at which the response is made produced significant differences

in the scores irrespective of grade, order, and sex. The results also

show, as have all other aspects of the study, that grade level produced

significant differences in the scores irrespective of the other main

effects.

There is no need to present all of the means that were obtained and

so summary tables will be used. To further facilitate the discussion, each

type of score will be discussed separately. Table 72 gives the means

for the number of correct responses, by grade, tempo, and order of pre-

sentation, together with the means when the first and second preSentations

are combined. A correct response was possible only if the stimulus and

response occurred simultaneously and, in view of so rigorous a criterion,

one would expect that few children could attain a perfect score of 30.

The Scheffe test of the differences between the four tempos showed

that the differences between the following means were significant at

the .01 level: between 152 beats per minute and 92 and 60 respectively;

between A tempo of 120 and tempos of 92 and 60 respectively; as well as

between the two slower tempos of 92 and 60. These children were able to

achieve a similar level of accuracy for the two faster tempos, but rates

of 92 and 60 proved to be considerably more difficult. The means, by

grade level, rather clearly indicate that Grades 1 and 2 perform at a

similar level of accuracy and that a marked improvement occurs at the

third grade level, after which performance seems to stabilize. The

Scheffe test of the differences between grade levels, for the four

tempos combined, showed that the differences between Grade 1 and Grades
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Means, by Grade and Section, for the

Periodic Beat Test

A. Number of Correct Responses

152 120 92 60

1st 2nd Mean 1st 2nd Mean 1st 2nd Mean 1st 2nd Mean
1 9.72 8.00 8.86 8.16 8.00 8.08 5.22 4711 4.94 2.88 4.09 3.48
2 9.38' 8.25 8.81 7.47 6.91 7.19 6.31 5.38 5.84 3.62 3.66 3.64

3 10.12 11.16 10.64 9.25 9.31 9.28 6.97 8.28 7.62 5.34 6.12 5.73

4 10.00 11.19 10.59 11.03 10.59 10.81 8.62 8.03 8.33 6.59 5.97 6.28

5 13.41 11.62 12.52 10.47 9.09 9.78 8.22 8.56 8.39 6.59 6.09 6.34

6 9.78 10.25 10.02 9.97 9.44 9.70 10.09 7.84 8.97 7.00 6.88 6.94

14 10.40 10.08 10.24 9.39 8.89 9.14 7.57 7.12 7.35 5.34 5.47 5.40

B. Magnitude of Deviations

152 120 92 60

1st 2nd Mean 1st 2nd Mean 1st 2nd Mean 1st 2nd Mean

1 3.51 3.22 3.36 6.18 5.61 5.90 11.80 7.78 9.79 28.56 21.54 25.05

2 3.73 6.85 5.29 3.82 4.91 4.37 10.08 0.97 10.02 41.51 21.71 31.61.

3 2.52 2.38 2.45 12.56 3.05 2.81 7.09 4.35 5.72 17.53 10.12 13.82

4 3.96 2.37 3.17 .1.96 3.14 2.55 5.14 3.66 4.40 8.74 8.33 8.33

5 3.39 3.16 3.28 2.68 3.71 3.20 6.67 4.14 5.46 10.57 11.92 11.24

6 2.18 2.62 2.40 3.24 3.20 3.22 3.45 4.68 4.07 12.10 10.67 11.39

1-6 _3.22 3.44 3.33 3.41 3.94 3.67 7.37 5,36 6.57119.84 14.05 16.94
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3 through 6 were significant at the .01 level and that the differences

between Grade 2 and Grades 3 through 6 were also significant. This

means that the ability to maintain a steady beat with the continuous

support of a metronome is, for all four tempos, reasonably stabilized

by the time the child attains third grade. Studies of a similar nature

had led the writer to expect that the interaction of grade and tempo

might be significant because other findings reported that younger

children experienced more difficulty with the slower tempos than did

older children. The results of this analysis do not, however, support

that hypothesis and it is concluded that all children, regardless of

grade level, perform with considerably less accuracy for slower tempos.

Undoubtedly one contribtiting factor is that of the refined muscular

coordination necessary to tap at a tempo slower than 120 beats per

minute.

The test was constructed in such a way so the child moved from 152

to 120 to 92 to 60 and then, after a rest, repeated the task beginning

with 60 and ending with 152. The purpose was to ascertain the degree

to which test fatigue might influence the scores and, as the means and

analysis of variance shows, there were no significant differences with

respect to order of presentation.

The scores which represented the magnitude of the deviations, when

deviations occurred, are given in Part B of Table 72. This is only a

statistic, as has been mel.tioned on page 216; and cannot be interpreted

as an average deviation for the total section either in terms of fractions

of a second or millimeters. A child with several responses, each de-

viating from zero by either a 4. 1 or - 1, would have a magnitude of



242

deviation score of 1, regardless of the number of responses since the

sum of the deviations squared was divided by the number of responses

for which deviations had been noted. As the magnitude of the devia-

tions increases, provided the number of deviation responses is held

constant, so too will the magnitude of deviation score. The writer

is all too aware of the neekaesses of this particular procedure but

it does indicate, in a general way, what is taking place.

The Scheffe test between the four tempos showed that the differences

between 60 beats per minute and each of the other three were significant

at the .01 level, but that none of the other comparisons produced signi-

ficant differences. When the magnitude of the deviations rather than

the number of correct responses is considered, the only tempo to

produce significantly large deviations is the slowest of the four. This

can be partially accounted for by the fact that the mean number of correct

responses of 5.40 out of 30 obviously increases the number of responses

with deviations, thus maximizing the probability of larger deviations.

To this must be added the physical factor of coordination at so slow a

tempo. The analys is of variance had also shown that the effect of grade

was significant. The Scheffe test, when the four tempos were combined,

gave results similar to those obtained for the number of correct re-

sponses. The differences between Grade 1 and Grades 4 through 6, and

between Grade 2 and Grades 3 through 6 were significant at the .01

level. Despite the absence of any significant interactions it should be

mentioned that the .4' v.atio of 3.50 for Tempo x Grade approaches the .05

lgaNel, as does the F ratio of 3.63 for the main effect of Order. This
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suggests that there is a good ipossibilLty that the magnitude of the

deviations for children in Grades 1 and 2 is more directly influenced

by the tempo of 60 beats per minute than any other tempo. It also

suggests that the practice effect of the first half of elk. test has

more influence upon reducing the magnitude of the deviations which

are made /Ian it does upon increasing the number of correct responses.

With respect to the variable of sex, the means for the six g.ades

and order of presentation combined, may be sufficient to show why these

differences were not significant.

152
t 120 92 60 .empos Combined

Score* B G B G B G B G B G

1 10.49 9.99 9.34 8.94 7.40 7.30 5.55 5.26 8.20 7.87

2 3.17 3.48 3.33 4.01 6.09 7.04 16.24 17.65 7.21 8.04

1 = Number of correct responses; 2 = Magnitude of deviations

This discussion has been concerned with the performance of the 192

children whose test data was utilized in the statistical analysis. This

(144 not include the usable test records for those 49 children who were

eliminated at random to obtain equal numbers of cases in each cell, nor

did it include the 79 children whose test records were judged unusable.

An analysis of the test records for all 320 children is summarized in

Table 73 and shows, by grade and tempo the mean per cent of test sections

in each of the three categories of test response: (1) one or both sec-

tions of this tempo are void, eitaer unrecorded or an unreadable poly-

graph record; (2) one or both sections cannot. : I scored because the

number of responses is greater or less than 30; and (3) one or both
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sections are complete and scored. In the event only one of the eight

sections was classified as void or containing the incorrect number of

responses, the total test was discarded as unusable. The data shows

that only a limited number of test sections were missing or void, 27

or 1.05% of the total number of 2560 sections (320 x 8), with approxi-

mately the same number at each tempo and usually for children in Grades

1, 4, and 6. A larger number of sections could not be scored because

of the incorrect number of responses, 206 or 8.05% of the 2560 sections.

Most of these were for Grade 1 children, evenly distributed between the

four tempos. This left 2327 sections of the 2560, or 90.90%, that could

be scored. Within each grade level the per cent of sections in each

tempo was obtained by dividing the total number of sections in each of

the three categories by twice the number of pupils in that grade. This

N is given in the column headed "Grade".

The 79 children whose tests had to be discarded should be dis-

cussed brief in order to identify the essential characteristics of

their behavior. These 79 children had 233 test sections, or 37 per cent

of the total number of 632 test sections that were missing or that con-

tained the incorrect ::umber of responses. Tabu2ations were made, by

grade level, of the number of missing sections for each student and

these are stk 1111.. ized in Table 74. This shows that 43, or more than half

of the children were missing only one N two sections and that thirteen

missed half of the test. Most of the incomplete tests were for children

in Grades 1 and 2, suggesting that part of the difficulty might be

attributed to failure to understand the exact nature of the task. The
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Table 74

Summary, by Grade and Number of Test Sections

Missing, of the Periodic Beat Tests for 79 Children

Grade

1

2

3

4

5

6

Total

Number of Sections Missing or Unscored

2 3 4 5 6 7 8 Total

0 7 4 6 5 1 3 2

6 4 2 2 2

5 2

7 4 3

2 1

1 4 1 2

1

28

16

8

14

4

9

79

scoring system could not take into account test sections containing

the incorrect number of responses although it would have been possible

to identify whether the tapping rate was even, regardless of the number

of responses involved, by measuring the distance between responses. The

writer felt that the results of such treatment of the data might not be

of sufficient value to justify the amounts of time that would be required.

Furthermore, this was not directly related to the major purpose of the

task - to measure the degree to which children could maintain a steady

beat when provided with a constant stimulus.

The results of the study indicate that children experience less

difficulty in tapping at a fast tempo than a slow tempo. One would

expect, therefore, that test sections which contained an incorrect

number of responses would show that more of these, at each tempo, would

4,-
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represent a tapping rate faster than the stimulus. The analysis of the

206 test sections that contained the incorrect number of responses is

summarized in Table 75. This shows the number of sections, by grade

with tempos combined and by tempo with grades combined, for each of the

observed number of responses ranging from 20 to 49 or more. When the

tapping rate is considered, it is evident that there is a greater

tendency to tap at a rate which produces more than 30 responses with

128 out of 206 sections of this kind. More than two-thirds of these

"fast" sections show a rate of 31 to 36 responses. Fewer sections were

done at the slower tappiag rate, 78 of the 206, and most of these con-

tained 27 to 29 responses. The tempo of the task has some effect upon

incorrect tapping rates, with an increase in the number of both "fast"

and "slow" sections as slower tempos are involved,. Many of the children,

for 60 beats per minute, tapped at a fairly constant rate of 120, thus

accounting for the 12 sections containini, nore than 49 responses. Ex-

cept for the previously noted difficulties encountered by first grade

children, there is no evidence to suggest that any of the other grade

levels are sigrificantly different.

The plan of the study included a second Periodic Beat Test which

used an interrupted stimulus. The test as given to 292 children and all

of the tests have been processed znd the deviations identified. The

problem of scoring the tests has not yet been solved because almost all

of them are similar to those 79 tests which contained the incorrect

number of responses. The present report will not, therefore, attempt

to describe the performance of these children on the second task al-
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Table 75

Summary, by Grade, Tempo, and N of Responses, of the Number of Sections

1611=211:11

of the Periodic Beat Test With the Incorrect Number of Responses

N of

Responses

Grade Level (Tempos Combined) Tempo (Grades Combined)

1 2 3 4 5 6 Total 152 120 92 60

49 or mor
48
47
46
45
44
43
42
41
40
39

38

37

36

35

34
33
32

31

30
29
28
27

26
25

24
23

22

21

20

4.110a11......."..11011.10

02.

9 3 3 0 0 1

0 0 0 0 0 0
2 0 0 0 0 0

1 1 0 0 0 0

0 1 0 0 0 1

0 0 0 0 0 0
1 0 0 0 0 0

1 0 0 0 0 0

1 0 1 0 1 0

2 1 0 0 0 0

1 0 0 0 0 0

5 0 0 0 0 0

3 1 0 0 0 0
2 1 0 0 2

4 1 0 0 1 0

6 2 0 1 2 2

7 2 2 3 2 2

17 5 1 1 1 3

10 2 1 2 0

16 0 1 3 12
0 0 0 0 0
0 0 1 1 0
2 1 0 0 1

2 0 0 1 1
0 0 0 0 0
1 1

3 0

0 0 0
1 1 0 0 0

0 3 0
3 2 0 0 1
1 0 0 1 0
5 0 3 1 1
4 0 3 1 0
7 1 3 2 1

6 2 2 1 1
13 3 4 4 2

18 6 5 4 3

28 5 9 9 5
16 4 3 4 5'

72 21 9 7 7 12 128
ViSZNIOT 011.6.1. .10.11,04 40.7441. NorMei 4. ely1.00,

26 34 35 33
^Vabeltabl,, elliNeve aSOMOW AMMO, 441.1101.6 411101.51. MAW. WO

12 10 0 3 0 2 27

9 3 2 7 0 3 F 24
5 1 0 2 1 1.0

2 1 0 1 1 0 5

4 1 0 1 0 0 6

3 0 0 0 0 0 3

0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 0 1 0 0

1 0 0 3. 0 0
1

36 16 2 16 2 6 78

Total 108 37 11 23 9 18 206

4 6 6 11

7 4 5 8

1 2 4

3 1 0 1

4 1 1 0

1. 0 1 1

0 0 0 0
0 0 0 0
1 0 0 4 0
0 1. 0 1

21 15 17

47 49 52 58
.10.144.10010...14.40.
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though the writer believes that a satisfactory solution can be developed.

One final concern of the Rhythm Study was to determine whether per-

formance on the Periodic Beat Test was related to performance on the

Rhythmic Patterns Test. Usable data for these two tasks was available

for 189 children of the total sample and simple correlations, using the

total number of correct responses for the Periodic Beat Test and the

total score for the Rhythmic Patterns Test, were calculated. Because of

the small numbers at each grade level, the six gra,les were combined for

this treatment of the data. The correlations were 1). follows:

Periodic Beat and Rhythmic Patterns, Form A, r = .32

Periodic Beat and Rhythmic Patterns, Form B, r = .35

Periodic Beat and Rhythmic Patterns, Form C, r = .32

Although these correlations are statistically significant at the .05

level, they are small enough to suggest that only a tenuous relationship

exists between imitating the aural presentation of a rhythmic pattern

and maintaining a steady beat. This is not unexpected because the two

tasks, although both essentially aural in character, would not necessarily

be measuring the same kind of skill. Undoubtedly the correlations would

be higher if skill in readiaa rhythmic patter-es was compared to the

performance on the Periodic Beat Test. There mey well be other compari-

sons which might be made but the study was not designed to do much more

than explore certain aspects of the total problem of rhyeam.
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Summary

The refsults of the Rhythm Study may be summarized as follows:

1. For the Rhythmic Patterns Test the differences between the three

forms showed that the mode of presentation, whether rhythmic or

rhythmic-melodic, did not influence the accuracy with which

children duplicate the stimulus. The mode of response, whether

sung or tapped does not produce scores that differ significantly.

2. For items that are rhythmic and melodic, the children perceive

they rhythmic element with much greater accuracy than the

melodic element.

3. The ability to respond accurately to the aural presentation of

rhythmic patterns does not change substantially after the child

has attained third grade. The same plateau is reached by third

grade when children are expected to maintain a steady beat that

is provided by a metronome.

4. These children earned only half as many correct responses for

the items in 6 2
meter as they had for items in 4 meter.4

5. Analysis of the responses to the Rhythmic Patterns Test shows

that there are relatively few common errors, indicating that

random responses result from inability to perceive and retain

the total pattern,

6. For the Periodic Beat Test the data showed that tempos of 92

and 60 beats per minute are more difficult than faster tempos

of 120 and 152, regardless of grade level. The tempo of 60,

especially for children in Grades 1 and 2, produces significantly
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larger deviations than any of the other three tempos.

7. There is a general tendency, noted for all grade levels and

tempos, for children to tap at a rate that is faster than

the metronome.

8. The variable of sex did not produce any significant differences

for these two tasks.

9. The problem of gathering data for tasks similar to the Periodic

Beat Test appears to have been solved satisfactorily. The

scoring. procedures followed for such tasks need to be reviewed

and revised so that provision is-made for scores which are more

descriptive of the behaviors of children.

a.11111,w+1.......



CHAPTER VI

SUMMARY AND CONCLUSIONS

Procedures

This five-year study, carried on during the period from 1960-1965,

was a continuation of a pilot study completed the previous year that

dealt with the auditory perception of the melodic element of music.

The present study contained two major aspects: (1) a longitudinal

study of three groups of children covering a total period of four, five,

and six years respectively;. and (2) a series of one-year pilot studies

dealing with rhythm, timbre, and harmony. The children for the longi-

tudinal study had originally been drawn at random from the first three

grades; the children participating in the annual pilot studies had been

selected at random from the first six grades so that each such sample

was stratified witn respect to grade, sex, and socio-economic location

of the school. All samples were drawn from the total public elementary

school population in Madison, Wisconsin

The several tests used during the project had been constructed by

the writer on the basis of information obtained from extensive analyses

of the rhythmic, harmonic, and melodic characteristics present in the

song materials children use. All of the tests required that the child

make some kind of overt musical response to an aural presentation of

the test item. In view of the children's experience with singing as

252
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part of the regular music program of the schools, most of these were

singing responses. All of the testing was individual, the tests were

tape recorded to insure maximum uniformity of testing procedures, and

all pupil responses were recorded during the testing session of sub-

sequent processing.

The major purpose of the project was to determine the differences

between children at each of the first six grade levels in the ways in

which they perceived and responded to the auditory presentation of

musical sounds. It was hoped, in view of the repeated emphasis upon

the need for an extensive "readiness program" which developed an aural

understanding of the several musical elements, to identify patterns.of

development which would be of value in planning the content of such

programs. The project was also concerned with the influence that com-

binations of the basic musical elements might have upon the auditory per-

ception of single elements such as melody and rhythm.

Summary of Major Findings

Each chapter has included a summary of the significant findings for

that particular aspect of the project, such findings based upon the data

that had been collected. This summary will attempt to present the major

findings of the study, drawing upon each of the pilot studies as well as

the longitudinal study.

1. The differences between boys and girls, in terms of the auditory

pereption of musical sounds, appears to be related to the nature

of the task. Two of the three groups that had been given the
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45-Item Test showed boy-girl differences that were significant

at the .01 level and this was also observed for the Timbre Study

which utilized the same test content. There were no signifi-

cant differences between boys and girls for the Harmony or

Rhythm studies or for the Phrase Test of the Longitudinal Study.

In general, boys and girls in the first two grades show greater

similarity of performance, regardless of the task, than is

observed for the upper grades.

2. All of the tasks showed that the differences between Grades 1

and 3 were always significant at the .01 level; that the children

in Grades 3 through 6 usually performed at approximately the

same level of accuracy indicating that a plateau had been reached;

and that the greatest gains were usually noted between Grades 1

and 2 even if they were not always significant. Older children

tend to perform with greater accuracy than do young children

although the longitudinal study showed that the effects of

practice can usually counteract the initial advantage of age.

3. The longitudinal study showed that children with low or high

scores for the initial year do not usually charge their posi-

tion with respect to their peers during subsequent )ears, con-

tinuing to earn low or high scores.

With respect to responses made to melodic items, there is a

definite pattern which indicates that the large number of non-

melodic responses made by first grade children are usually

eliminated by second grade when greater vocal control has been
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attained. The next stage is to. eliminate responses which in-

dicate only awareness of the contour and number of tones and

make partially correct responses, which is usually accomplished

by Grade 4 or 5. The final stage is to transform partially

correct responses to correct tesponses. The difficulty of the

item has a direct bearing upon the rate at which this change

takes place since the total Prn" Ina is cotapleted much earlier

-in the grades for easy items.

-1'4e -data, the Phrase Test used in the Longitudinal Study

Showa.',that the-ability to learn a short musical phrase without

= any - external assistance is an ,extremely 'difficult -task, .Child-

-ren.,in-,,ViadeS. 5. and 6,43hOW!,more,.. competence than younger children

only one third of the Sixth: grade group managed' to learn

the phrase in ten trials. Only eight out of 90 children were

-capable -of.- learning --the:- phrase, by Grade; 4. and retaining: the

.subsequent ,yearS Furthermore, a second phrase given

to --theie. childr=en- in Sikth grade, showed that they performed at

a third grade level -of competence, indicating that the '--learning

process -itself! .had :not Changed significantly. during' four years

:4espite :experience- with a task of this: kind-..

The-..ability to .1-earn .a musical. phrase- -is- not strongly, influenced

by the .accuracy-with -which. 'children are -able to respond to short

melodic. items. .scores; on: the 45 -,Item Test_Aid not insure

-that the-phrase,. using these; same. -items -, would he learned.
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7. When melodic items are presented by media other than the

piano, children responded with significantly less accuracy

to flute and piano than to violin and soprano voice.

8. The Timbre Study showed that item difficulty is a function

of melodic content and not of timbre.

9. The Harmony Study showed that the accuracy with which children

respond to melodic items is not significantly influenced when

harmonic versus non-harmonic treatments are compared. However,

when the complexity of the harmonic treatment that is given to

both the stimulus and response is considered, children respond

with-greatest,aCcuracy4hen the response, is accompanied by a

simple :'threetiidhord-progreSsion-. The bulti-d6rd, progression

Accompanying the -response. is:found to seriously inhibit melodic

accuracy.

T4e.HArmoySttidy also showed' that when harmonic accompaniment

ie_presehtfor the,stimulu§ and the responses that three distinct

leVels.of-4ccuracy-appear4_GradeS and 2, Grades 3 and 4, and

Grades' 1.and- 6.

11; They Rhythm, Study-shOWed. that. although :children respond, with

greater accuracy to the: rhythmic content :of, -a melodic.- rhythmic

-Iterk -than, to. the: melodic content, the use of melodic-rhythmic'

versus, only :rhythmic presentations does not 'produce significant

differences- .in- terms -of accuracy of response. to rhythmic patterns.

12. In4eneral, -the ability- -to respond_ addurately to the. aural pre-.

sentation of rhythmic patterns of medium difficulty and to
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maintain a steady beat does not change significantly once the

child has completed second grade.

13. All children experience significantly more difficulty in main-

taining a steady beat at the slower tempos of 92 and 60 beats

per minute and-that children in Grades 1 and 2 found the tempo

of 60 especially difficult, responding with larger deviations

than those noted for the other two grades.

14. Throughout the project it was evident that most children,

apprOxiMately an, had learned how to control the singing voice

by Gad bUt that approximately eight per cent of the "problem

singers" in '6tAAii .remained "problem singers" throughout their

thtdi diementAry-Sch001 experience.

ConpluSions and Implications

The -Major hyikithesii that age (grade level) 1.6 a significant factor

in the develOpMent of-at-Ica-tory 'perception is sustained with liMitations.

For most tasks it is ObViOUS-that this reaches a plateau no later than

Grade 3 but there are indications that- the most Significant changes

ocour'betWeen-Gtadeb 1 and 2. ThiS-agrees, in part, with those who

adVoCati a4lreAdineSS"ptiagrain)6Ut-it'aiSo suggests that Unless greater

attention i S paid to the d'eve1O-&-ent Of' aural understandings when the

child is: first grade, this will seriously inhibit his subsequent

musical development. It iS also evident that most first grade children

can develop sufficient aural understandingS so they are able to partici-

pate-sucdessfully in music feading activities, provided such activities
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utilize simple melodic and rhythmic figures. The study identified, in

terms of item difficulty, many such patterns which first grade children

responded to with considerable accuracy. The results clearly indicate

that complex melodic, rhythmic, and harmonic items are too difficult

for young children and that even older children continua to experience

difficulty with such items.

The fact that a plateau is generally reached by Grade 3 does not

indicate that full development has been attained with respect to these

kinds of'tasks. This suggests that the music program must continually

provide the child with more challenging musical tasks so that obvious

changes can take place in the upper grades. Almost every task utilized

in the study; showed that there was even after Grade 3, opportunity for

continued improvement on the part of a substantial number of children.

The fact that relatively fe4 sixth giade children have attained suffi-

cient musical unde;standing so as to enable them to learn a simple

musical phrase without any external assistance is-but one example.

The findings of the overall project indicate that there is a

tendency for girls .to perform witb. greater accuracy than the boys. It

would. appear, however, that these differences, paticularily for children

in the upper grades, can be attributed more to attitudg motivation, and

level of aspiration than to basic differences in terms of musical com-

petence. The girls generally continued to improve their performance at

each ,successive grade level, four through six, while the boys showed.

either slight improvement or did poorer in Grade 6 than. Grade 5. The

writer believes that part of this is related to the attitude of the boys
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toward using the singing voice -- they lack both confidence and com-

petence in being able to view singing as a natural musical response.

The fact that, no significant differences between boys and girls appeared

for the Harmony or Rhythm studies is not to be ignored. The fact that

no significant differences were noted for Group 1 of the Longitudinal

Study suggests that their continued involvement in the project for six

years may well have been a factor. Certainly much more attention needs

to be given to the-non-musical differences between boys and girls as

musical experiences are planned, materials selected, and teaching pro-

ce4geA,reY.I.PWe& and revi,sect.

;The <results .of :the study also emphasize that the ability to imitate

_the,aural presentation of ,certain: kinds of musical ideas is ,not a

meaSdre, of the- 1/n40-standing these: 'children :have, of such ideas. The

.tenuous relationships which exist between-duplicating short melodic

itmS: and-learning, a phrase. containing, those, items indicates a mechanical

approach-to the. first, taSk and,a lack of-understanding and musical

thought-for the seconcItask. The same. relationship was noted between

the ability to imitate rhythmic patterns and maintaining a steady beat.

children need, -to: learn,how, to think musLcally, how to analyze and evaluate

the, factors that are present in a musical situation. The fact that when

certain of the basic elements, of music are presented in combination -

melody- rhythm, melody-harmony, timbre-melody - does not inhibit performance

indicates that children are capable o' responding to more complete musical

situations. Children will respond to that which they are asked to re-

spond to, even in complex auditory situations, and it may not be necessary

to treat each of these elements as separate entities to be combined into

musical "wholes" at some later time,
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Throughout the project the writer was impressed by the interest

in the tasks that was expressed by the children. Their eagerness to

concentrate and to do their best indicated that they are, at all grade

levels, intrigued by such musical tasks. This suggests that the music

programs should provide children with frequent opportunities for overt

performance, so that systematic evaluation by both student and teacher

can take place. Such opportunities require time and the average music

teacher, faced with large classes, full teaching schedules and the

usually limited amounts of time provided by the school, can hardly be

expected tc carry foward such activities. It is also evident, because

.of the plateau already referred to, that children cannot continue toward

developing?,,a level Of musical growth and understanding unless

the 'sizhool to' -provide both time and opportunities for such

growth, as Well as qualified teachers.

'Th research techriiqUeS -.and' procedures employed in -the study were

adequate. The study identified several interesting and highly signi-

ficant pfobleMs which warrant further investigation, particularity

probleMt-Whicb would involve a series of learning sessions: There is

a- coritist4rable amount of data from the-present project which the writer

Wi6hes to exathine more catefully-and systematically before planning the

next steps in the anticipated series of projectgrelating to the musical

develbppent of'thildren.
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APPENDIX A'

Scoring S Test

To avoid the abvious limitations that are imposed on data when

test :responses-are viewed as either "right" or "wrong", the scoring

system developed for this, and similar measures utilized in the study,

recognizes that there are several typ s of responses which can indicate

-awareness of the stimulus. Each type of response represents a different

leVel of accuracy, in terms of aural perception and of vocal control,

--1,iith:the--sever4.accuracy :levels, thtiS creating a reasonably continuous

scoring line for any given item.- As outlined below, the system is not

oiily flexible= and ob-jeCtiv-e-,--bUt- la, alto. ,sensitive to relatively minor

performance variitions..

1. Type A the response duplicates the stimulus, 2 .points for

each tone- of the Item: A -correct -1-tone-item would be given

6 points, a correct 7-tone item would be scored 14 points, etc.

:Z. Type. 1B: the response is partially_correct since some tones

Are.either changed or omitted, 2 points for each correct tone,

but scored ,only-when such times are in their proper place in

the sequence. For--example, the stimulus !!do re mi fa sol"

results in a response of "do re fa sol la". Only the first

two tones are correct since "fa" and "sol" are no longer the

fourth and fifth tones in the sequence and the response is

given 4 points. Another response to this stimulus might be

"do mi fa sol" with "re" omitted. Because only the initial
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tone is correct this would either be scored as 2 points or

viewed as a Type D response. The decision to score the tones

only if they retained their proper place in the sequence, al-

though penalizing some responses, did eliminate the need for

guessing. In the second ,example there seemed to be no way to

determine whether the subject perceived the stimulus as a 4-

tone item;- retembeted the starting and final tones and guessed

at the test; ot perceived and retained the total item but

inadvertently omitted the second tone.

-C: the response is an exact transposition to a different

tonality, 50% of the. total potsible points for the item. The

stimulus 'lido, re ti" resulting in the response of fi si"

vdma.d,:be.tcOred as 3 pointt, 50% of the total item value of

6-pointt,because,it is a transposition. A response of fa

sot "would not be considered-a transposed response and would

be toured as a Type D response.

4. ;Type D: the response retains "the general direction or shape

of the stimulus and also contains the correct number of tones,

25% of the total possible points for the item. The stimulus

"do mi do" yields a response of "mi fa mi" which satisfies the

above condition and is scored as 1.5 points. Responses which

Were essentially correct but had one or two tones omitted, as

in the second example for Type B, were also scored on this

basis if it seemed appropriate.

5. Type E: the response either contains the same number of tones

as the stimulus but with a different contour and/or different
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pitches, or it follows the general contour but does not have

the right number of tones, 12.5% of the total possible points

for the item. In the first case the response shows awareness

of item length but there is little evidence of either vocal

control or tonal memory. The second option is somewhat the

reverse, with the response'showing evidence of vocal control

and tonal awareness, but limited tonal memory and recall of

the item length. Both, types suggest limited reactions to the

stimulus.

. "Type__ : the response.cannot be scored because it is either

omitted, or .so 'badly out;:of-tune that it has no resemblance

to the stimulus_ in terms_of_pitchi contour; or number oftones.

Or the tesponses that were clearly Type A or Type ,B but which contained

one or two additional tonesv, Z points were deducted for each such added

tone ftom,the score that .had-beerrassigned to the. iteM on the basis of

the number of correct tones. The number of responses so penalized was

relatively, small, not more than an average-of one out of one hundred

responses.

Scorins_Systen: Phrase Test

Two kinds of scores, were calculated for this test.

a. The "mean correct" score for-the entire test represented the

child's average achievement in terms of the number of tones

correctly sung. This score, with possible range of zero to

30, was obtained as follows:

-sum of scores for each trial
"Mean correct score!' -= -

number of trials
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b. A. "rate=of=learning" score (RL) represented a single score

which described the test gains made by the subject from the

initial trial to the final trial, as well as a score which

took into account the number of trials needed to make that

gain.

Score on final, trial minus score on 1st trial 100
RL Score = Perfect score minus score on 1st trial X N trials

The first part of the formula is the actual test gain and the

second part reflects the number of learning trials and introduces

100 so the score could be expressed-in larger units.

The RL scores ranged from zero to 100 but did not include negative

scores which mdght result had the final trial been poorer than the initial

trial. Other clarifications 'of the scoring procedures for the Phrase

Test are:

a. The subject whose final trial either represented no gain over

the score on the initial trial, or whose final trial was lower

than the score on the initial trial, was given an RL score of

zero to eliminate the problems inherent in interpreting negative

values.

b. The criterion of success consisted of two consecutively perfect

trials and, since the child was given the opportunity to hear

the phrase twice before attempting to sing, it would be quite

possible for the first and second singing trials to be perfect.

Application of the scoring formula would result in an RL score

of zero since no improvement was noted between the initial and

final trials: nor even possible in view of such performance.

This seemed illogical because of the obvious superiority of such

if
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children ,as<cpmpared With. children in "a" above and, to

,dgferentiate bet-Open-such cases, children with perfect scores

,both the initial and second,performance trials were, given

L PdPte',0f-1Q(4

The,R;.-Score, since,it-was a ,gain score rather than an achievement

W&IsOct_Wthef,diSadvantage-of-SubleCts'whO may have had high

"inean .correct!' scores on the initial trial but then either failed to
.y

improVe in_subsequent 'trials or required several trials to attain a

perfect ,perforManCe: -However;,- the _writer was 'unable to satisfactorily

-derive-4 !Inge: descriptiVe :Score that combined the kindS of informatiOn

;Contained, -_in .tbe,
. 4

and "rate-,5f-learnin.g" scores.
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APPENDIX A

Timing for the 45-Item Test

For recording this test the metronome was set for 120 beats per

minute. Using alternate beats this would provide for one count per

second and allow ample time to announce the item number rhythmically,

followed immediately by the aural-presentation-of the test item and

the timed interval of silence. The procedure for items of varying lengths

is outlined below. The verticaLdashes_mark_the consecutive seconds and

ea0h-suttegSive itemtegins, with an n-arinouncement of the item number

iMmediate v fbllowing the end of the final second of silence for the

otqC441.4- 40i; sill41fitd4WPIP244-ifthOP of -thP-:t0341 est.

Length. of it Item Nu Mber

'3 .note - = =
110

444
, I . I- I 1 1

4-note "thir-teen" J.IJJ
i

I I
I I I

5-note "thirty three" J=4:J
1 I I I

1 1 1 1

6-note "three" JJ4JJJ
I 1 I 1 1 1 1

I

I

7-note "thirty-two" JJJJJJJ$
1 I I I I I I I 1-1;

Total
Silence Seconds

6

6

8

8

10
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APPENDIX B

Phrase test

1.
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APPENDIX D

Rhythmic Patterns Test, Form B
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APPENDIX D

Sources of Songs Used for the Analysis of Time Signatures,

Use of an Anacrusis, and Rhythmic Patterns

1. The American Singer, Second Edition
New York: AMerican Book Company, 1955.

2. Music For Living
New York: Silver Burdett Company, 1956.

3. Music for YoungAsvicans
New York: AMeriean Book Company, 1959.

4. New Music Horizopk, Second Edition
New York: Silver Burdett Company, 1953.

0/3x Singing World

Nei. York: .Ginn and. Company, 1951.

6. A. SinginiSchool
BiiistOn-: C. C. Birchard and Company, 1953.

7- alMIL121a1921113.
Chacago: Follett Publishing Company, 1958.

Rote: Grade books 2, 3, 4, 5, and 6 of each series were
used.


