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FORWARD

One of Fhe major problems facing music educators today is concerned
with planning and implementing music programs at the elementarf school
level. Such planning is essential in order that children may achieve a
level of musical Aevelopment 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 Sf certain fundamental musical skills. The present study focuses
upqnigﬁﬁél‘peﬁégption as an integral factor in the child's musical
Gevelopment.
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the project possible.
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CEAPTER 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 eduéators,
general educators and teachers, and school administrators. In general,
tﬁese sevéféi groups recogﬁize that the school must assume greater
resppnéibiiity fof developing the aéstﬁetic sensitivity and respon-
siveness of all 'students by providing a variety of meaningful artistic
and aesthetic éxperiences, including musical experiences. Likewise
thgre is relatiﬁely little disagreement concerning the importance of
music‘in fhe déy-td:é;y life of the students. However, concern has
been e#pfesséd with:respe§t to the following: ‘

1. Better definition of the objectives and purposes of music

’progféms.

2. Adequate identification of the musical content and intent of
such programs.

3. The ﬂeéd=to examine teaching procedures to insure that these
are compatible with the objectives which hava been developed,
és well as the needs and interests of the students.

4, The need to carry fofﬁard 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
experienées. Certain of these are planned to contributz to the general
musical growth of all pupils. Others are of a more specialized nature
and are planred for pupils whose interests and needs make it possible
for them to participate at a more advanced level of competence. Both
aspects cf the music program are equally important, withrsPecialized
activities being the logical consequence of the musical growth which
took plaée 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




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 whicﬁ'discusses
the relationship that the aural perception of certain basic musical

{
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
representesZ symbolically by means of an abstract system of musical
notation which makes 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
1is§ening and musical performance. Although comparatively little is

known about the nature of the music reading process itself, there is

—n
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agreement as to the significanuce 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
elementéry school level the aural understandings previously referred
to are developed within the context of what is commonly{;alled 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 elements 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 5
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

PTG,
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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 auditor% perception
as he carried forward exploratory research relating to gusic 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 sonrce 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 1imiﬁed conclusions and because the data had been gathered
" in d singlé 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 1eveis 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 possibie a more precise deﬁinition 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




note that few long-range studies exist in the field of music education,
particularily in terms of the musical development of chilcren of
elementary school age.

One major aspect of this five-year study was longitudinal in
chéracter. 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 pogsible 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. 1In 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
rardomly 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 theﬁ to perform

the tasks had been excluded from the population. The testing carried on

—— R
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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 hau
been available for use in group testing. The tests themsélves 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 scoriné 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 oif
measuring the accuracy of aural perception. The tests themselves had
been specially constructed for vse 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 discﬁssion 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.




Major Hypotheses of the Study

The major hypotheses of the study are:

1. Age and musical experience are significant factors in the
developmeﬁt 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 situationms.

3. Definite patterns of musical development can ke 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.
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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 reievant 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 fo; 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
iﬁ'determiﬁing the appropriate pitéh levél and\pitch range for pre-
schooi'éﬁd sé;oﬁd‘giéde'chiidren and cbncluﬁéd’tﬁat lower pitch levels
iédiﬁg greater singingvéompetence‘for ali childréﬁ. Furthermore,
t;aiﬁznéldfd not have an ap?feéiéblefiifluéﬁée upon raigiﬁg the pre-
ferfédipitéh level to that which was utilized in the baéic song series.
Updegraf, Heiliger and Learned ( 30) also worked ﬁi%h pre-school
chiiﬁéﬁﬁ aﬁd fbund th;t éfaining resulfed'in’obserable imﬁroﬁément
with fé%pect to singing Buf that not éll chiidren benefited equally
fromAéﬁéh treatment. ré%her studiés'df'this period by jérsiiﬂ ( 13) and
Jersildiénd Biehétbkkv( Hié '5 all reégﬁéd eééenﬁially the séﬁe con-
clusioﬁ{ »EhaémYOung child}en could, if given appfopriate am&uﬁts of
tréining and guided mugiéél experience, rather rapidly’aEQuire the
ability to ise the Q{héihg voice effectivéiy: A moreﬁrééent‘study by
Smith ( 29). concluded that group vocal training is appropriate for
develoéingitﬁﬁeful singing at the pre-school level. éuipeﬁper (6 )
was cénéérned'With the déféétive 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.

These, and other studies which will not be cited because of the
limitations of space, all indicate that wvocal 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
pltch 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 c¢f a singing
response to an aural stimulus.

Auditory perception is frequently defined as melodic or tomal
memory and a limited, but significant body of research literature is
available dJealing with th:: .ubject. The studies of Drake, ‘Karlin,
Lundin, Kwalwasser and Dykema, Mainwaring, 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 pe summarized here because, while the
writer has examined these reports carefully, much of the information
does not bear directly upon tﬁe present investigation. There are,
however,_ce;tain studies which have a particular bearing on the present
problem énd these will bekméntioned briefly. ’

Nrtmann ( 21) defines the types of itonal patterns cormon in music
and identifies the relative difficuity of each type. Subjects heard
S-tonefpatéerns and then wrote what they nheard. a test obviously desigued
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
becduse it i& 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 requirec 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 perceiveé 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 tomes in a pattern
does not necessarily constitute a valid measure of the degree of diffi-
culty, that some 6-tone patterns are easier thar some 4-tone patterns.

The Seashore Tonal Memory Test assumes that item difficulty is a function

P
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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
.directly, or indirectly concerned with the relationships between the
musical skills of young children and certain environmmental factors. All
found, as might be expected, that children from poor musical environments
generally shdwed 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 pericd 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 ared 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  groun: 0f children for a longitudinal study. The writer decided to
pursue the second -course of action because it was believed that cumulative
data sn 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 containingAapproximately 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 gd 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

N r ——
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Table 1

Distribution, By Grade, of Children Participating

in the Longitudinal Study

1959-60 Additions to

Grade Sample Original Sample Total
1 120 66 186
2 103 64 167
3 93 63 156
4 102 - -———
-5 102 -- -———
6 86 -- -

Total 606 193 509

“Table 2

Distribution, by Number of Years of Participation,

of the 509 Children in the Longitudinal Study

Group 1 | - Group 2 Group 3
Number of-Years {fp——p 4 — — :
of Participation |Boy |Girl| Total] Boy | Girl| Total} Bcy | Girl | Total
6 salso | w2 | - -] - -] - | --
5 9| & 17 | 45| 51 96 | --| -- --
4 gl s | 13| 9o 6| 15| 55| 45 | 100
3 41 3 7 9| s 17 9} 15 24
2 71 7 14 7] 6 13 8| 6 14
1 : 151 18 33 | 12 14 | 26| 13| s 18
Total 951 91 | 186 | 82)] 85 | 167 | 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 actualiy 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 thgt 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 cf 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
children completed the expected'five years of testing, giving an overall
reduction'of %1 children cr 42 per cent of the total. Here too the
greatest loss occurs immeéiately after the initial year with 26 children,
or almost 16 per cent of the original grcup, unavaiiable 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 rgcords 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.

P I A s 4

R




18

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 che procedures followed for this aspect of
the longitudinal study would be in order.: The participating children
had been randomiy 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 intermal 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 .95 .96  .% .97 .97 .97 .97
Standard Error 2.29 2.34 2.39 2.37 2.31 2.3 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-
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sentation. For the original test, the items had been presented at a
tempo of d = 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 d = 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, althcugh 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 firsf.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 twc tape recorders (Wollemnsak 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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briefly summarized as follows:

1. 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,

2. 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 éccuracy of
the initial processing, but the combination of hearing the re-
sponse Whilé‘examining its syllabic notation made it possible
to more accurately and consistentiy assign the appropriate
score to the several types of possible responses.

3. The scoring system, as given in Appundix A, rewardei 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 g

writer agrees with the position taken by Heinlein (9 ) that the number
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of tones in 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,
particularily 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 responseltapes have been retained.
However, in view of the age level of the chiidren 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 "Eb”, 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 migh: 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 expericnced music
teachers, and had earned high scores ou a meiodié¢ 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 containirg the tests of five children, a set of test blanks, and a
tape recorder and asked to transcribe the reépbnses, replaying the item
as often as necessary to insure accuracy. The cranscribing was done
independently as the time schédules 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

f
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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 cn 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
tne 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, Betweén 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

H

-with experience, that there was a high degree of comsistency 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 prccedures 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 10C 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 utiitized all of the original data that had been gathered.

One of the primary concerms 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 .0l 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

Group 1
Sum of Mean
Source of Variation Squares df Square F
Grade Level 1,262,410.614 5 252,482,123 21.58%*
Sex 28,864.267 1 28,864.267 2.47
Grade and Sex 7,135.512 5 1,427.102 -———-
Within Groups 6,177,135.822 528 11,699.121
— Total 7,475,546.215 539
Group 2
1 Sur of Mean
Source of Variation Squares af 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 Squares ai Square 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 aiffered 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 compleée 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 dectease in size as the
childre. attain the upper grades. The average difference, given in
Column 6, shows that groups 2 and 3 prnceed 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 L 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

|

il

s

AR frur, Tt gy

4 Ty



29

The Scheffé 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 1l the Scheffé's showed that the
following comparisons were significant at the .0l level: Grade 1
versus Grade 4, Grade 1 and 5, Gradz 1_and 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 .0l
level. For Group 3 only the comparison between Grades 3 and 6 was
significart. These findings agree with the results of the earlier
study whichk showed that at least a two-year intefyal was necessary to
produce differences that met the required level o# 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 child;en on this type of task
proceeds at a fairly uniform rate of improvement which slows down in
the upper grades only because an increasing number of children earn
high scores that camnot 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

e ————————
BETWEEN GRADES M
! ean
Group land 2 2 and 3 3 and 4 4 and 5 5 and 6 | Difference
1 B 40.93 9.33 30.49 32.89 21.54 27.03
G 34.95 24.62 30.47 38.27 19.44 29.55
Combined| 37.94 16.98 30.48 35.00 20.49 28.29
2 B 21.84 23.64 23.56 17.47 21.63
G 38.96 17.82 25.76 13.09 23.91
Combined 30.40 20.73 24.66 15.28 22.77
3 B 35.00 10.51 13.56 19.69
G 25.47 28.69 19.73 24,63
Combined 30.23 19.60 16.64 22.16

— -4

Table 7

Differences Between 45-Item Test Means
of Boys and Girls, by Grade Level, for
Groups 1, 2 and 3

1 ) Grade Level
Mean
Group 1 2 3 4 5 6 Difference
1 7.98 2.00 17.29 17.27 22.65 20.55 14.62
2 27.76 44 .87 39.04 41.24 36.87 37.96
3 25.20 15.67 33.84 40.02 28.69
— —s 4@
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variance showed that the hypothesis of ''mo 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 cle;rly discernible pattern
which might help explain the differences noted iﬁ 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 thg
criterion of significance at the .0l 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 sxtent 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 mct 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 Scheffé 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 romparison of Groups 2 and 3 did not produce

differences that were statistically significant. The hypothesis that




34

Table 8

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

First Four Years of Participation

= A _— —————————————— — —

Group 1st Yr 2nd Yr 3rd Yr 4th Yr Mean
1 213.37 251,31 2638.29 298,77 257.93

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

g

PR

R LV TR

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 1079

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

ona can coac.ude that grade level does have a significant influence upon
the accuracy with which children are able to perform tasks of this kind.
This is, of course, true only with respect to children beginning at

the first grade level. Their lower scores at the start of the testing
indicated that these children lacked both adequate vocal control and
skil: 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 differenccs 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 influeﬁce of these upon the test scores has
already been considered. The Scheffg't@st 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-
seried 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, refiecting 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

re
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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 lst Yx 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 27.32 29.94 16.11 21,11
2 and 3 6.39 £.22 5.09 -2.92 3.70
—————————————— 4
|
|
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 additicnal 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 orde;k The analysis of variance, summarized in Table 12,
égéih iﬁ&iéétes thét all three main effects of group, grade level,
and sex prcduce F ratios that are significant at the .0l level while
-none of the. interactions produce E ratios that are significant: For
this treatment of the data, the Scheffe tests show that the difference
between Group 1 and Group 3 is significant at the .0l 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 thesé differences are all in terms of the higher
meaiis of Group 1 it appears 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 3,89C.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

— e

Between Mean
Group Gr. 3 Gr. &4 Gr. 5 Gr. 6 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
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by Groups 2 and'3 and it would appear that additional practice in taking
the test has considerable influence upon test scores. -

These findings are not such as to cause major concern. The writer
believes, since the sctudy 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
he significantly higher as a direct result of additional practice must
be viewed with caztion. 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 imstruction. The fact that the children in Group 1 con-
tinued to show considerable improvement in the upper two grades 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 b;tween grade level and the development of auditory perception.
In addition fo comparisecris 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
pr0portion‘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 in”the upper quarter, as each successively higher grade level

was examined, accompanied by a decrease in the proportion of scores in
the lovest 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 ;dentified in each of these several distributioms
and served to definé the limits of four broad competence 1evels 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 if would tend to minimize the
influence that practice in taking the fest might have upon the test
socres. Although a large. nmuwmber of competence levels might have been
used the writer felt that four were sufficient for the needs of the
study. 7Table 14 gives the score walues 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 nesed not be included in

the table.
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Table 14

25th Median, and 75th Percentile Points, by

Grade Level and Group, for 45-Item Tests

Grade Level

1 2 3 4 5 6
Group 1 25¢h | 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
Grotip 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 25¢h | 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
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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 tc improve, especially since many
children were able to earn perfect scores during the last

two years. |

artical 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.
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 pcint 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 competencé 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 IL. The child's test scores remained within the same com-

petence level for all years of participation except
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one, and for that single year it shifted to the higher
er lower adjacent level.

Behavior III. The test score: shifted between two adjacent lzavels,
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 whiie others showed somewhat more
.stability with two or more conéecutive 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. Tﬁis 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 Zrom grade level to grade levei 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, but related sectiags
to this table, and for the present we shall be concerned oniy 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 _Lr-;irst 4 Yearsg—-_
Group Group Groﬁp Group Group Group | Group Group Group
o1 2 3 1 2 3 1 2 3
Behavior 1

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 44  6.7) 10.0 5.5 6.7 3.3 7.8 6.7
4 |12.2 167 20.0| 17.8 17.8 20.0 | 13.3 16.7 20.0
Total - 36.6 50.0 48.91 51.1 55.5 48.9 41.0 56.7 48.9

‘ Behavior II”
Level 1 | 2.2 4.4 44| 44 44 44 | 11 2.2 4.4
2 8.9 3.3 1l4.4} 13.3 6.7 1l4.4 16.7 4.4 14.4
3 5.5 13.3 13.3}] 1z.2 17.8 13.3 15.5 13.3 13.3
' 8,9 -3.3 3.3 7.8 4.4 3.3 10.0 4.4 3.3
Total ' 25.5 24,3 35.41) 37.7 33.3 35.4 43.3 24.3 35.4

Behavior III-
Levels 1,2| il.1- 5.5 4.4 5.5 1.1 4.4 2.2 4.4 4.4
2;3) 10.0 .10.0 6.7 3.3 5.5 6.7 2.2 7.8 6.7
3,4/ 7.6 7.8 Li| 0 3.3 1.1 | 44 44 1.1
Total 28.9 23.3 12.2] 8.8 10.0 12.2 8.8 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 99" 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 536.6% of Group 1 remained within the same
competence level for six years. The other entries in the first three
columns are to be intenpretéd 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 *o an adjacent
competeuée_le%bluduring,the total'period of testing, show that few such
shifts occur within:Levelflfbut that many Group 3 children in Levels 2
and 3 have: one shift during the four-year period of testing. When the
data=§or.Behavior Patterns I and II are combined, the following per-

centages. are -obtained for each competence level:

Group I 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 althéugh;the scores themselves are higher each
l year, as shown by the percentile points of Table 14, a substantial
proportion of these children do relatively little shifting but tend to

I retain their éositioli- with respect to their peers. All groups have
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larger; and quite similar, proportions of children in the lowest and
Higpest competence ‘evels than are feund in the two middle levels. That
approximately twenty per cent of the children consistently remain within
the lowest or highest competence levels throughout the sevetal years of
testing is of some concern. Part of this may be a function of re-
defining the competencé_ievels each‘year. It W£i1 also be recalled that
the test itself used items from the middle raﬁge 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 showé, 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 determine whether this
"an be .attributed to fewer years of testing or whether the children
did less shifting because they were older. The proportion of children E
who shift frequently between two or more competence levels is largest
for Group 1 (387), followed by Group.2 (27%) and. the Group 3 (16%).

It would appear, therefore, that the children inveoived in this
study not only exhibit considerable stability and consistency of
performance, but that oldgr 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 am2 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 yeér‘for‘Group 2. Columns 4, 5 and 6 of

Table 15 headed "last & yeafs", shows that aithdugh there are differences
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between groups ip terms of the proportién 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 similérity of performance

as follows:

Group 1 Group 2 Group 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 : —;ZT;_

The :differences between.‘the gtoups, as well-as-between competeznce

levels, are now considerably smdller and this increases the confidence

withﬁwhich:weumight'viewvGradgw3was-the;1eveL,at which relative stability

is~attaiﬁehuingerm3<of this'kindbof<measure; Group 1 exhibits much
greaﬁef/stabilipy'during~the final four years. than was observed for all
years of testing. ThisﬁaLSOuhélds‘for”Gfoup 2 although the differences
are not as marked; perhaps:-because only one vear (grade 2) is omitted.
In<theievent 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;pxecéding:&isquésipn, 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 redching 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
vear 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 child;en in
Group 1 changed from Level 2 to Level 3 between‘Grad;s 1l and 2, as
changed from Level 3 to Level 2. This is also true for the other -
ievels épd“£§ définiteLpattern emerges wégh respect to such changes
between competence leves -to -show that onz level is more often -involved
than any .6ther.:

. 'When coiisidering the .data in these two-fables‘the reader is asked
to keep in mind ‘that Table 15 is a record :0f the consistency of indi-
yidua1§,While‘Tab1e 16 detéil§=the changes for those chiidrén who were
placed: -in Behavior Patterms II, III, IV.' One final step waé taken to
verifyiﬁhéugtadeJlevél;at which stability ‘of performance éeemed to be
attained by most children.. This utilized thé six years o6f data for

Group 1 with the proportions of children in each behavior category

" determined for several periods of time.

Thesé are presented in Table 17 and it is possible to describe the
performance of this particular sample as follows:
I;-“Tﬁe~ehfries'fcr‘Béhavior Pattern I indicate that.the greatest
stability of performance occurs.during grades 2-5 when 55.6%
‘6£,the‘childrén~remained within the same competence level

during that four-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

PR

— — ————
—

l6r. 1-2 | Grades 2-3 Grades 3-4 | Grades 4-5 1 Grades 5-6

Change From:| 1 12 12 3 (1 2 3 1 2z 3

)
w

Level 1 to 2] 5 37 2 3 3 5 5 2 5 2

Level 2 to 1} 3 5 5 31 3

S
w
N
N
[\ &
w

Level 2to 3| 7 | "2" 3 52 71 2 s é 2 1 3
- Levelsto % 6 2 4 e 3 a4 |2 : 3 6 |12 3 2
I.’evél "3 £6: 4 5 . 7 g g g fg e 2 N R S Y
Level 4 to % A 36 2433 212 1 2
Tevel 1 t03 o

Tével 3ol -1 f o0 o0 00 10 0o 0o o 1

PR PEERFEFNCS B It e [FPP-aE——

Total | 31 | 26 2319 25 |20 19 27 |15 15 17

23
%of 90~ | swaul 288977556255 210 27,78 222 2L 3000|1667 1667 18.89
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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

{ Grades 1-6 Grades i-4

EEY PR

N — - - -

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

;Behévidg Iz _ _
Tevsl 1 | 16.7 -+ 20.0 13.R9 17.8 17.8
2 | §§3 , 4.4 10.0 . 5.5 6.7

3 1 4s 33 1000 1000 6.7

4 | aza 133 16.7 1.8 155

.Behavior Tt | o " .
Level 1. .| < 227 1.1 3.3 4.4 2.2
Sz b el 167 7.8 133 8.9

SRS SR Y IS A 3 AN N 3¢ " 8.9
& b B9l . 100 55 - 7.8 7.8
o * 23,3 311 21.8

P —

"::" :/, - e Y R A fome T -t T
- . it A ity o - v - - . - “ap NI .
5 Py ) BN - . 47 720 3 .
JTotal ‘: DD’ 8
o . Ky St i SN < DR iRl
: R N q: LT A L gemTTv

,
R
o
RS RTE

H .‘{:’

AR
AN

L

NNV

- - e EXS
] ’ i
- ; P

| Behavior TIT: | |
- leverg b2l LI 2.2 5.5 5.5 7.8
2,3f  10.0 2.2 6.7 3.3 7.8

0 L N S 0 . 4k
T e ws | Ies | 85 20.0

Total =
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pericds 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) dand final (Grades 3-6) four years involve a larger
proportion of childrem than either the middle four years or

the last five. This supports the position that shifts are
quite likély to occur between Grades 1 and 2 or 5 snd 6. -

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

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

v;~;haépﬁg§e1§;?fqg 4.

oo ‘Au"ThefénﬁriéSMEAr~BehaVior Patterﬁs ITI and TV indicate that
ﬁheré‘ére~héﬁy'individua1 child?en‘who, for one reason or
énoéﬁéf}*@iéiﬁgable tc stabilize their performance., Most of

'~thesé are %he:abora;fiine" cases referredito earlier’with test

"scoreé‘ﬁhétxlié very close to tﬁe bouﬁdary of a competernce level.
épétheruérqéedyréifbr determining these .competence lgvels identifies
”;hé‘tﬁ;eéfﬁérééﬁﬁiigfﬁbints‘iﬁ a cbﬁbineé“fﬁequency distribution that
utilizes~a111350:t;ét s~ores of Groups i, 2 and 3, This prodﬁbes a set
4 éf‘fiXed, ratﬁg?’fhan §5riab1e, scare raggés,that can be épplied to all
g?Oupg'eVerj yééi, . Table lSVgives f@e proportion of children:in each
: iBéhavipf ?atqenngﬁqéeﬁ'pn tﬁélfbilowigg §c6fe values for ﬁhe three per-
'~Eéﬁtflé,§6intsi 25th percénitile --’iéSl%f‘médién -= 307.5; aﬁd 75th per-
Qér;i:inl.e_-- 39\_.1-77‘;' th,é._.resgqlté of comparisons bett;’eeﬁ _gfoup,s,'us..i.,ng this

combined distribution, are similar to those made on the basis of the
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Tablz 18
Per Cent of Children Exhibiting Each Beha&ior Pattern, -
by Competence Level and Group, for 45-Item Test
(Combined Frequency Distribution)
All Years Last 4 Years First 4 Years
Group Group Group | Group Group Group | Group Group Group
1 2 3 1 2 3 1 2 3
Behavior 1
Level 1 | 10.0 15.5 13.3| 10.0° 15.5 13.3 | 21.1 17.8 13.3
2 6 1.1 67| 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 1.1 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 k.4 3.3 441 44 3.3 44 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
h | 7.8 7.8 6.7 8.9 6.7 6.7 5.5 7.8 6.7
“fotal | 144 23,20 37,8 25.6 31.1 37.8 31.0 34.4 37.8
BehaVior‘II£fy.x ‘
Levels 1,2, 7.8 4.4 7.8| 3.3 2.2 7.8 100 4.4 7.8
2,3 8.9 6.7 55| 111 3.3 55| 3.3 6.7 5.5
T340 12,27 8.9 5.3 7.8 8.9 3.3] 5.5 5.5 3.3
Total =~ | 28.9 20,0 166 22.2 14.4 16.6 | 18.8 16.6 16.6 *
i = — S— §
Behavior IV { 43.3 27,8 7.8] 17.8 10.0 7.8 | 16.7 4.4 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

I,!

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

> ‘n
H Yl

year of testing are used as a ba31s for establishing competence levels

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

A - REEARS

rémain W1th1n the same level for ail years of partlcioatlon. Stability

,:3“{ Tory

and cons1stency of performance is most evident tor those in the lowest i

and highest competence levels. Most children seem to attain stability

-

of performance by third~grade, although considerable shifting was

»
Yo

observed betWeen Grades 5 and;6 as well as Grades 1l 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 levels have certain recognized
lnmitations which could be elrminated only hy selecting narrower score

PR : )

ranges and developing a larger number of competence levels.
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Results: Item Eifficulgz

-

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
béen:pointed‘but thatnthe test included items of varying length and

complex ty se s to be a more sensxtlve meaSure of the competence and
achlevement of eiemertary school chlldren with respeﬂt to auditory
perception. The recezds ma1nta1ned for eacn pugll ghowed the specific

~

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

and this information made it posSible to examiﬁe the data in tenhs of
both individual énd group perfofmance for the individual items. The
purposes of guch deféiled aﬁalyses of the items would be to:

;f ﬁetermine ihe relati§e difficdify-of.the test items so

'they could‘be placed in categorles ranglng from "Yery Easy"
t§>"Very D1ff1cu1t" ” *
2. Prov1de»a bas1s for evaluating the relationships between
item difficulty and improvement in performaﬁce accuracy.
3. Provide a basis for further evaluating the relatiomnship
between test achievement, praétice 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 byAdetermining the number of
correct responses to each item. Although tﬁe scoring system rewarded
partially correct responses and it had‘been observed that many responses

contained but a single incorrect tones, 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 reachin
sixth gra&e since no real purpose would have been served by includin
.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 Gro
3. Thus, for Lcoup 1 there were 102 possible responses to each test
item for each year of testing giving 612 responses per item for all
years of testing. The following kinds of tabulations were made of t
number of correct respouses to eidch 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 combired, pooiing”tﬁe totals for all years o
participation. This was based upon a total of 1492 tests,
45 items per test for a-total of 67,140 item responses.
Because the original samples wefe of unequal size, the actual number
of éOffeét responses were converted to a percent of the total possib
responses to each item.

Categories of item difficulty were established from the pooled

g

g

up

six

he

f

S

le

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 nave 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

placéd 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 assigmment 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 identifiesathe 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 — — atl Yéarg
Item Data 1 2 3
3 69.1 68.1 70.5 69.1
2 69.0 68.4 71.6 67.1
R 68.4 67.5 70.9 67.1
@ .6 67.4 67.2 68.4 66.6
= 10 62.8 62.3 €3.5 62.8
& 15 61.4 60.8 64.4 , 58.9
2 9 6l.1 60.4 63.3 59.69
. 18 60.8 61.5 65.1 55.1
11 ~60.7 58 8 64.9 58.7
-7 577 - . 58.0 60.7 54.1
S 57.1 58.2 58.4 54.1
14 w57.1 0 56.1 61.9: 53.3
4 56.8 55.4 63.7 51.3
- 23 - 5631 - ‘55,2 . -59.5 - 53.6
o 13_ 56.0 51.7 61.9 55.9
gf‘¥9i - 551 '53.5 - 5,2 - " 55.1
| 16 54.7 51.7 60.9 52.3
27 5344 - 53.1 : - 55,6 . 51.5
24 52.9 51.5 56.3 51.3
8- - 52:8 - 49,6 58.6 51.3
21 52.4 ' 51.7 54.9 50.8
29 50.3 ___47.9 - 54.2 gy 49.5
12 46.8 46 .4 50.7 43.4
17 44.1 42.5 50.9 39.0
g 20 42.5 42.9 47.9 35.9
o 26 42.2 - 41 .2 44.9 41.6
g 25 40.6 38.7 46.3 37.0
34 - 40.6 - 38.5- 41,2 42.9
. 28 _39.6 37.5 42.5 39.3
40 ~36.6 33.8 . 42.3 34.2
‘; 36 33.1 33.8 " 34.4 30.6
~ 31 30.3 29.2 36.3 25.3
3 22 30.1 - 77285 34.4 27.8
Y 42 27.2 23.9 31.6 27.0
w33 26.1 22.9 30.0 26.5
] 30 25.2 22.0 28.4 26.3
38 25.1 22.2 30.2 23.7
45 25.1 25.5 26.5 22.9
s 32 24.0 22.2 28.6 21.7
3 43 23.9 22.4 26.0 23.7
o 4l 21.8 20.3 24.6 20.7
o 35 18.4 17.9 19.5 17.8
ol 44 17.9 14.1 22.8 18.1
gn 39 17.8 12% 17.9 21.7
16.5 1
Vo gty e 24335

*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 catego.y to which they had beer assigned on
for Group 2 it.would pe possihle to interchange Items 4 and 9, Items
34 and 40,'andﬁlgems,32 and-#S} while for Group 3, Items 18 and 13 and
Items 45 and §3xmight be intéféhanged. 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 othér 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
abovelaveragé ééfformanée of childfen in:GrOup 2, appears tc be supported
even more strongly. When tﬁe‘chree groups are compared on an item-by-
item basis, Group 2 shows the largest number of coxrect 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

gt ohie Nl i T Ty e T s ST T
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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 éhow, for .each group, the per cent of correct
responses to each item forhéach year as well as the mean per cent
correét for ali &ears of participatioﬁ already given in Table 19. No
purpqéé‘would be served by discussing the coﬁtent of these tables in
detail other than to mention that there is continued, although not
uniform, improvement shown for each item each successive fear by all
grouﬁs. Tie writer had hoped to identify certain test items which
children foun&-the easiest to impro@e, 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 per cent of
correct responses for fir;t and final-ygars yields only a figure that
describes the magnitude of the gain. This does 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'l
shows that only eight4ber cent of the responses to that.item the first
year wWere correct but that a forty per cent level of accuracy was

attained by sixth grade -- a difference of thirty-two per cent. Item 2

&2} -'?‘ S -2 S cU TL D P L e o e & s e _ T M T e Y e S e e D N S
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Table 20.

Summary of Correct Responses to Each Item for

Group 1, by Grade Level, for 45-Item Test

— T —
— ——

Item | Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6 Mean

3 51.04 59.4 64.6 67.7 84.4 81.3 68.06

2 53.1 55.2 59.4 78.1 79.2 85.4 68.40

. 1 52.1 65.6 61.5 68.8 76.0 81.2 67.53

@ 6 50.0 62.4 63.5 66.7 81.2 79.2 67.19
m10 | 41.7 47.9 54,2 65.6 80.2 84.4 62.33
» 15 39.6 45.8 57.3 66.7 79.2 76.0 60.76
g 9 46.9 56.2 47.9 61.5 70.8 79.2 €0.42
18 52.1 53.1 51.0 59.4 75.0 78.1 61.46

11 44,8 46.9 58.3 . 55,2 68.8 79.2 58.85

7 43.8 50.0 44,8 59.4 70.8 79.2 57.99

5 43.8 46,9 46.9 59.4 76.0 76.0 58.16

14 43.8 39.6 50.0 57.3 71.9 73.9 56.08

- &) 44.8 43.8 7.9 51.0 76.0 68.8 55.38
23 30.2 38.5 48.9 61.5 75.0 77.1 55.21

13 30,2 44,8 . 44,8 56.2 58.3 76.0 51.74

o 19 30.2 33.3 46.9 60.4 "70.8 79.2 53.47
@ 16 :f- 37.5 - 41,7, 39.6 - 53.1 67.7 70.8 51.74

m 27 | 28,1 44,8 46.9 51.0 67.7 80.2 53.12
24 -29:,.2 39,6 47.9 53.1 67.7 71.9 51.56

8 - 28.1 33.3 42.7 57.3 58.3 78.1 49.65

21 | 33.3: 35.4 42.7 - 58.3 66.7 73.9 51.74

29 -23.9 30.2 47.9 51.0 60.4 73.9 47.92

12 |- 34.4 38.5 43.8 40.6 58.3 62.5 46.35

17 34,4 30.2 40.6 38.5 52.1 59.4 42.53

20 302 - .32.3 34.4 41.7. 53.1 65.6 42,88

g 26 | 18.8 31.2 31.2 44,8 51.0 67.8 41.15
= 25 20.8. 29,2 26.0 39.6 55.2 61.5 38.72
g 34 21.9 25.0 32.3 42,7 48.9 60.4 38.54
28 |.14.6 23.9 32,2 33.3 52.1 68.8 37.50

40 17.7 27.1 29,2 31.2 45.8 52.1 33.85

‘ 36 - I 11.5 22.9 29.2 38.5 48.9 52.1 33.85
; o 31 9.4 20.8 28.1 23.9 42.7 50.0 29.17
o 22, | .15.6 - 19.8 0 22.9 27.1 39.6 45.8 28.47
S 42 13.5 14.6 17.7 19.8 35.4 42.7 23.96
W33 | 14.6 16.7 21.9 20.8. 30.2 33.3 22.92
= 30 19.8 14.6 17.7 21.9 25.0 33.3 27.05
38. 12.5 14.6 14.6 19.8 29.2 42.7 22,22
45 14.6 21.9 23.9 28.1 30.2 34.4 25.52
832 1 8.3 14.6 14.6 22.9 32.3 40.6 22,22
3 43 13.5 12.5 23.9 20.8 25.0 38.5 22.49

9 41 9.4 9.4 18.8 16.7 32.3 35.4 20.31
L35 7.3 9.4 14.6 12.5 27.1 36.5 17.88
ed 44 2.1 5.2 9.4 12.5 28.1 27.1 14.06
JA 39 8.3 - 11.5 12.5 14.6 17.7 26.0 15.10
37 4,2 8.3 9.4 18.8 21.9 25.0 14.58
- Mean 27.5 32.6 37.0 43.3 54.8 61.5 42.78

T,

TR I AN e e,

g e
P C e o



a5 :

63

Table 21

Summary of Correct Responses to Each Item

for Group 2, by Grade Level, for 45-Item Test

-

.Grade 3’

'Grade 4

———
m—

Item | Grade 2 Grade 5 Grade 6 Mean

3 | 59.3 62.8 67 .4 77.9 84.9 70.47

2 | 55.8 70.9 70.9 76.7 83.7 71.63

o, 1 | 64.0 69.8 67.4 73.3 80.2 70.93

2 6 [ 54.6 58.1 63.9 8l.4 83.7 68.37

=10 | 46.5 1.2 72.1 69.8 77.9 63.49

15 | 51.2 62.8 61.6 75.6 70.9 64 .42

g 9 | 51.2 55.8 62.8 67.4 79.1 63.26

18 | 61.6 = 63.9 55.8 66.3 77.9 65.12

il | 55.8 '~ 62.8 62.8 = 72.1 70.9 64 .88

7 | 51.2 52.3 65,1 63.9 70.9 60.70

5 | 46.5 ' 59.3 58,1 62.8 65.1 58.37

14 | 53.5 59.3 58.1 62.8 75.6 61.86

4 | 52,3 -  60.5 61.6 68.6 75.6 63.72

23 | 40.7 57.0 59.3 65.1 75.6 59.54

13 | 55,8 55.8 59.3 68.6 69.8 61.86

o, 19 | 43.0 48,8 59:3° 67.4 67.4 57.21

@ 16 | 55.8 47.7 . 58,1 68.6 74.4 60.93

R 27 | 360 7.7 57.0  67.4 69.8 55.58

24 | 44,2 46,5 58.1 66.3 66.3 56.28

8 | 45.4 55.8 57.0 67.4 67.4 58.60

21 | 38.4 bt ;2 55.8 - 61.6 74.4 54.88

29 | 43.0 45.4 58.1 63.9 60.5 54.19

12 | 45.4 43,0 47.7 53.5 63.9 50.70

17 | 40.7 51,2 51.2 50.0 61.6 50.93

g 20 | 361 38.4 48.8 52.3 €5.9 47.91

= 26 | 31.4 39.5 41,9 54.6 57.0 44,88

g 25 | 27.9 44 .2 46..5 48.8 63.9 46,28

= 34 | 22.1 37.2 © 43,0 51.2 52.3 41.16

28 | 34.9 30.2 39.5 50.0 58.1 42 .56

40 | 29,1 36.0 45 .4 48.8 52.3 42,33

L 36 | 16.3 27.9 34.9 ) 48.8 34.42

= 31 | 22.1 36.0 33.7 41.9 47.7 36.28

8 22 1 27.9 31.4 32.6 38.4 41.9 34.42

w42 | 19,8 32.6 27.9 33.7 44,2 31.63

o 33 | 24.4 19.8 29.1 37.2 39.5 30.00

30 | 25.6 22.1 26.7 30.2 37.2 28.37

38 7| 15.1 22.1 31.%4 41.9 40.7 30.23

45 | 20.9 24 .4 24 4. 29.1 33.7 26.51

« 32 | 20,9 24 .4 25.6 37.2 34.9: 28.60

5 43 | 17.4 20.9 30.2 31.4 30.2 26.05

9 41 | 13.9 15.8 26.7 26.7 36.0 24.65

w 35 | 11.6 18.6 15,1 20.9 31.4 19.54

s 7 8.1 18.6 17.4 32.6 37.2 22.79

HA 30 | 12,8 9.3 17.4 22.1 27.9 17.9

> 37§ 10.5 10.5 22.1 20.9 32.6 19.30
36.46 42.17

- 53&61
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Table 22

Summary of Correct Response to Each Item
for Group 3, by Grade Level, for 45-Item Test

—
—
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Item Grade 3 Grade 4 Grade Grade 6 Mean

3 64,2 70.4 69.4 72.4 69.13

2 61.2 64,3 68 .4 74.5 67.09
o1 52.0 67 .4 72.4 76.5 67.09
> 6 55.1 65.3 70.4 75.5 66.58
S 10 49.0 59.1 66.3 76.5 62.76
o 15 50.0 58.1 64.3 63.3 58.93
8 9 57.1 57.1 59.2 65.3 59.69
> 18 48.0 53.1 57.1 62.2  55.10
11 56,1 57.1 61,2 60.2 58.67

7 51.0 51.0 51.0 63.3 54.08

5 46.9 51.0 54,1 64.3 54,08

14 41,8 51.0 59.2 61.2 53,32

A 54,1 43.9 52.0 55.1 51.28

23 44,9 44,9 59.2 65.3 53.57

13 44,9 53.1 61.2 64.3 55.87

19 4048 55.1 59.2 65.3 55.10

o 16 43,0 50,0 54.1 61.2 52.30
& 27 4749 44,9 51.0. 62.2 51.53
24 - 35.7 47.9 56.1 65.3 51,28

8 41.8 46.9 55.1 61.2 51.28

21 33.7 45.9 52.0 71.4 50.76

29 39.8 53,1 47.9 57,1 49,49

12 38.8 39.8 47.9 46.9 43.417

17 28.6 36.7 46.9 43.9 39.03

g 20 24,5 35.7 42.8 40.8 35,97
a 26 28.6 33.8 43.9 55.1 41,58
T 25 32.6 32.6 38.8 43.9 36.99
= 34 31.6 44,9 44,9 50.0 42.86
28 30.6 37.7 43.9 44,9 39.28

40 25.5 28.6 37.7 44,9 34,18

L, 36 19.4 29.6 34.7 38.8 30.61
= 31 21.4 24.5 23.5 31.6 25.26
g 22 25.5 26.5 28.6 30.6 27.81
o 42 20.4 25.5 29.6 32.6 27.04
= 33 30.6 25.5 21.4 28.5 26,53
30 29.6 24.5 21.4 29.6 26,28

38 15.3 26.5 25.5 27.5 23,72
45 22.5 23.5 23.5 22.4 22.96
5 32 14.3 23.5 24.5. 24,5 21.68
- o 43 . 22,4 2044 22 .4 29.6 23,72
o 41 21.4 14.3 22 .4 24,5 20.66
et 35 - 13.3 13.3 21.4 - 23.5 17.86
HA 44 9,2 18.4 19.4 25,5 18.11
> 39 16.3 17.4 23.5 29.6 21.68
37 13.3 13.3 13,3 25.5 16.33
Mean 35.4% 40.27 . 44,51 49.75  43.06
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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 reédily évailabie 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 qithig a-given cgtégpry of item difficulty. These were obtained
by dividing the sum of the correct respomsés for all items by the total
npgﬁéf?bf prsible,res?oﬁses for thoseligems. For example, the Grade 3
en;pyifdr "&ety Easy" itgﬁs forJGfou§’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 fhé thrée 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 inérements, as determined by the differences be-
tween any ;wO adjacent years, are not constant and the following can
be observed:\ -

1. For items in the "Very Easy" category, zll 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.

-d ___ ___ - L - - e e
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Table 23

Summary of Correct Responses in Each Category

of Item Difficulty, by Group and Grade Level,

for 45-Item Test¥

T ér. 1 Gr. 2

Gr. 3

Gr. &4

Gr. 5

Gr. 6

All Years

47.9 54,7
34,4 40.2

25.0 ° 30.0

<144 0 19.2

7.6 10.1

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

63.89
53.37

41.09
26.89
18.08

55.6

22.4

13.6- -

46,6

62.0
52.3
46,5 -

28.0

17.4

65.0

58.8

45.5

31.8
22.1

73.4
65.7
51,5
38.4
27.4

78.8

70.2
60.1
42.9
32.9

66.95
58.75
46,35
32.69
22.69

54.7
43.6
30.8
23.4

15.7

61.3
49.1

38,0

26.1

17.2

65.4
34.8
44,2
27..3

21.0

69.6
62.8
46.5
31.8

26.1

02.78
52.61
39.87
27.15

20.01

*Entries represent % of total N of responses to the

Itém ‘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. Vhen 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,
fhe initial advantage of age seems to be coupensated for by
additionak practice. This ié particularily noticeable with the
difficult items.

Table 24 presents the data of thé other tables in a highly con-

.

: densedform in order to @n}Ph?si,z,;étQééls;tiam‘fnm.gh.asaCteris tics of performance
by thése three gfoupé. 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 ﬁand, 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 examineﬂ if ﬁe eliminate the firét 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 cthen all at the
upper grade levelg, 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 centicorrect for th;se last four years and may be briefly

summarized as follows:
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Tablei 24

Summéfy of Corféct Résponses in Each Category
of Item Difficulty, by Group and Varying

Pstiods of Participation, f£or 45-Item Test

- )‘”—.
. A1l Years; |  Last 4 Years First 4 Years
Item Difficvity | 1 2 3 | 1 2 3 1 2 3

.~ - p—r

Very Easy  |63.9 66.9 62,8 | 70.2 69.8 62.8 | 56.4 64.0 62.8

Fasy )s3.4 58.8 52.6 | 61.4 61.8 52.6 | 44.2 55.8 52.6
Medium 1411 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 éubstantially 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 mach the same level of aécuracy suggesting that the
additiondl 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 1 and 3. In the previous comparisons,
Group 1 has generally demonstrated 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 grééter degree of accuracy then Group 1, quite possibly because of the
one-year grade level difference and -initial musical competence. Although
this same relationship is also observed between Groups 2 and 3, the
differences 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 conmparisons of the two more difficult item categories show that the
older children appear to be more capable of dealing with comnlex 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 éxamplé: Gfoﬁp 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 categorieé 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 Item Lifficulty, by Group and ‘Grade Level, Based
on Total MNumber of Responses to 45-Item Test
- : All Years
Gr. 1 Gr. 2 Gr. 3 Gr. &4 Gr. 5 Gr. 6 Mean
Group 1
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 21.96 | 15.41
M 3.89 4.60 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
w | 1.18 1.57  2.29  2.64  4.10  5.09 2,81
. 2745 32,56 3699 .. 43.33:: -54.77  61.48 42.77
Group 2 - = -
Y 7 11,11 ci2.50°  13.00° 14.68  15.76 13.39
E |- - 137460 Y °157i2°  -17.00% ©719.00 20;28 | 16.97
M - .53  6.30  7.10 °-8.00 ~9.40 - 7.20
o - 445 -5.600 6.35 7.67  8.57 6.53
w-ol o - - 212 0 291 3437 4.26 5.12 3.53
36.46 . .42.17. . 46,88 53,61 . 59.09 | 47.63
Group 3
VE 10.95 12.26  13.08  13.92 12.55
E | , 12.61- 14,19  15.82  18.16 | 15.20
M| : - 4,78 5.92 . 6.87 7.23 6.20
‘D g - : : 4,67 - 5:21 5.46 637 5.40
VD 2.kt 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 difficuity 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 seéeral approaches to the analfsis of individual item re-

sponses for the 45 Item Test have been concerned with establishing the

relative diffi&ulty of thése items. Foiidwihg this, it has been

- - m—————

possible to reorder the test items so the original test becomes, in

effect, a measure of ccmpetenceighat could readily bg 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
behavibr wit@ﬁn é giveﬁ category~of item difficuléy'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, fajils to reflect the scoring system employed which
recognized and rewarded several types of responses rather chan 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 péints 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 2 six-tone itein he also receives two points of the
possible twelve, giving him a "16.67% of ‘correctnass" for the longer
item. This type of-value, although rather crude, does pérﬁit comparing
items with varying numbets of tone$s on a common basis.

With this ratiohale established, the "per cent of correctness"
values were calculated-for each test -item for .each group and for the
groups combined. The: process-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 vélu; when correct
multiplied by the‘ﬁumber)of'éhild;en). T@e test iééﬁs 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 resultan; R 0f.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 compiechensive 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, lergth 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 pgrforménce
accuracy in the upper grades.
The amount. of ‘space . required for such a presentation far exceeds the
value of the;information itself and the writer has decided to omit this
detailed discussion from the report for two reasons. First of g;l, the
analysis failed to yield the kind of. evidence the writer felt would be
necessary for arriving at an adequate description of these relationships.
Secondly, the writer is mot satisfied that the procedures followed in
making the analysis were appropriate to the data and wishes to devote

more -time t@*egploring other kinds of statistical alternatives.

Results: Types of Responses

The prcimary purpose of this‘porfion of the chapter ié to presenﬁ
data which will be of assistance invdétermining the developmental aspects
of auditory perception by examiningpfhe kinds of responses.which were
made to ;he tést items.  The immediately preceding section dealt only
with an analysis of responses:tﬁat were classified as '"correct'.

The 45-Item Test utilized a variable scoring system which reccgnized

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 Appéndix A and need not be
discussed in detail again. However, to facilitate this presentation,
the reisponse types can be summarized as:
.

Type A: Correct response which duplicates the stimulus.

Type B: Partially cofxect response coﬁtaining several correct
tones in the proper sequence.

~Type C: Response is an exact transposition of the stimulus.

Type D. Response, although containing no correct thches, retains
the general shape of the stimulus and also has the correct
number of tones. - :

s TypefE: 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 xzestricted to the data for Group 1 because
these records provide -a reasonably complete documentation for this kind
of musical tésk, 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, tﬁe numbex

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 ( 4% test items for each of the 102 children)
and in Grade 1 ghere 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 leveil there is a substantially
larger nimber of correct respomses which is foliowed by a more normal
increase in the final year. The number of Type B responses changes only
slightly during the first five years and then declines the final year.
The Typé D responses remain reasonably constant throughout the first
four years before showing a sharp reduction. Type E responses show a
pronounced decrease in number aften 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-
sponses, 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 resprnses. These two types of responses reflect both accuracy

of aural perception and vocal control or they could not have been scored

i as such. WhenA and B responses are combined for each year of testing,
i
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Table 26

Per Cent of Total Responses, by Type of Response and Year,

for Group 1 for 45-Item Test

—
———

—
—

: Typé of Reépdnse 1 2 3 & 5 6 1-6

A 27.46 32.64 36.99 43.3% 5477 61.49  42.78
B 26599 3040 29.05 - 29.28 27.27 20.46  27.24
¢ 329 1.69 - 1.3 1,99 1.13° 1.02  1.74
D 13,87~ 15.83' 14345 11.97 :7.55  8.77  12.07
g . 1200 0 100190 10090 - 8:36 - 5.35  h.68  8.74

Te T amaeT 96 7027 5,07 3.94 3,58 .42

e
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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. Whetheér 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 contdin a substantial proportion of Type A and B responses, while
axte§t'séore;aasigﬁed~gq.Cqmpetence Level 1 would include a great many
Type D, E and F responses. Examination of several randomly seiected test
records verifies this pattern of change. To establish this for the entire
group would, of course, require a détailed 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 and 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
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Table 27
Per Cent of Total Responses of Each Type, by Item

Difficulty and Year, for Group 1 for 45-Item Test

Py 20 e I e T vé ST ST iy 64 S g

| Gra&e 1— ‘Gradé é Grade 3 Gfade‘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
M 4,65 53,12 4,77 4,98 4,21 2.92 4.44
D 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| ©0.93 ° 0.32 © 0.25 = 0.37 0.23 10.30 | 0.40
E | 1,48 . 0.95 0.72 0.85 0.53 0.55 0.85
M| 0.44 - 0,25 0,18 * 0,30 - 0,22 0.12 0,25
D 0.30 0.13 0.07 0.44 0.09 0.05 -} 0.18
vl 0,13 0,02 0.12° ‘0,02 005 - 0 0.06
Type-b
VE| 2.59 2,68 2.3 -~ 1,62 2,000 - 1.18 1.90
E 4,03 3.89 3.82 2.43 1.67 1,87 2,95
M|l 2,15 . 2,52 1 227 2,22 - 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 2.7 . 264 ... 1.,67. 2,29 2.44
Type E
VE 1.55 1,11 1.06- u.Q.Q? 0.56 0.39 0.89
E 3.19 2.38 2.i3 1.6C . 1.06 0.76 | 1.86
M 2.45 . 1.48 1,87 o L.13 . 0.97 Q.74 1.44
D 2.89 2.29 2.89 2.57 1.67 1.34 2.28
VD 2.89 2.92 2.9 2,36 - 1.08 1,44 | 2.27
Type F , :
VE 1.50 0.76 0.48 0.44 0.18 0.21 0.50
E| 2.9 . 1.50 1.30 -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 2,20
. ——
Q

?j
N
:‘1'

: - o e - ot~ - . - N - =y B T T L TR o e e FE T R
T



80

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 fo: 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, whiie each of the other
, three categories show approximately the same increases for the six-year
period. This is, of course, t! - %ind of pattern that has already been

discussed in terms of all three greups 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 respcnses are for the most difficult items. The re-
sponses in the othér three categories show little change for the first
four years, after which the decrease in the number of such responses
suggests that chiidren begiﬁ 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 ertor.

The Type D responses were tﬁose which retained both the contour

and direction of the stimulus and conftained the same number of tomnes,
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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 beccme 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 ~2nt 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 comnsidered. This in-
fluence 7s 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

w’m

Item | 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

! s|c 0.93 0.32 0.25 0.37 0.23 0.30  9.40
.| 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
> 1 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  1i5.41

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
g | 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
F 2.04 1.50 1.30 0.76 0.53 0.42 1.24

A 3.89 4.68 5.35 6.25 8.24 9,95 6.39
B 4.65 5.12 4,77 4.98 4.21 2.92 A

g| ¢ 0.44 0.25 0.18 0.30 0.23 0.12 0.25
- = | D 2.15 2.52 2.27 2.22 1.34 1.39 1.98
e | E 2.45 1.48 1.87 1.13 0.97 0 1.44
F 1.97 1.50 1.11 0.67 0.55 0.4t 1.04

A 2.87 3.84 4.56 5.14 7.27 8.59 5.38

Hl B 6.29 7.20 7.19 7.34 7.92 6.55  7.08
31 ¢ 0.30 0.13 0.07 0.44 0.09 0.05 0.18
ol D 2.89 3.66 3.26 3.08 1.87 2.04 2.80
H1l E 2.89 2,29 2.89 2.57 1.67 1.3  2.28
Rl F 4,74 2.87 2.04 1.44 1.18 1.44 2.28
ol A 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
Sl c 0.13 0.02 0.12 0.02 0.05 0 0.06
H1loD 2.20 3.08 2.75 2.64 1.67 2.29 2.44
a1 E 2.89 2.92 2.94 2.36 1.09 1.4 2,27
2 F 4.26 2.62 2.34 1.76 1.48 1.09 2.26
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Type A responses tend to increase in number at a fairly
uniform rate for each ycar 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.
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.

- 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,

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.

Type F responses are reduced by half at the end of first grade
in all categorieé of item difficulty but the decrease thereafter

is slower for the more difficult items.
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The data shows that the performance accuracy of these cnildren
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.

analysis of the data for the 45-Item Test showed the followiqg:
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.

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‘éignificant 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.
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 gréde

children. When the groups were compared on the basis of a

I e e
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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.

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 éhildren
did most of their shifting of competence levels between Grades
1 and 2 and Grades 5 and 6.

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-
petemce in coping with more complex items.

Analysis of the types of responses that were made by the
children showed that they moved from a 547 level of accuracy in
Grade 1 to an 827 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 by Grade 5;
and that partially correct responses become correct responses
earlier for easy ifems than for more difficult iteﬁs.

The difficulty of the item appears to have a greater influence

upon the type of response made by children than does grade level.

The data indicates that the greatest improvement takes place

between Grades 1 and 2 and that although there is continued

imérovement it takes place at a much slower rate,




87

PHRASE TEST

The 45-Item Test had been constructed to obtain data regarding the
auditory per;egtion 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 significaﬁt problem area for the musical
growth of the child. Most of ?he music that children learn in the early
elementary grades is the result of extensive rote teaching. Thié 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 substantig}ly 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
learning. This suggests that individuals need to develop a sense of
tonal memory and musical awareness which enables them to readily per-
ceive, retain, and respond to the essential elements of iérger 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. Much 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 kinesthétic 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 or 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 tria;s 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 their -errors rather than rectify them. However; there
is comparatively little fesearch that was directly concerned with this

type of ledrning 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,'preferaﬁly 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 mature 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
requestéed 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 ¢hildren learn, to expect them to .~ 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 pfoviding 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 tc 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 srore 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, aud 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,'Sl 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, mencion 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
aviitory perception of a loﬁger and more complete melodic entity which
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 bte able to récall the nature
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of his response so that it can be compared with the mocdel when it is
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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 moze complex musical idea
and is also #n 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" (RL)
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 score which
would describe the accuracy of performance as well as the rate at which

learning took place.




95

Table 29 gives the means, by grade level and sex, of the scores on
the thase 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 cof 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 score. 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-
funities to perform the task, the rate of improvement would consequently
be more constant.

Table 30 s;mmarizes 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 .0l level. The second main effect
of sex was not significant and the interacticn between gradé 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 Levél and Sex, of Phrase Test Scores

for Group 1
ﬁ

A. Mean Correct Scores

Grade Boy Girl Combined giﬁg;
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 18.3> 17.55 17.95 16.75

Mean 15.28 14.00 14.64 14.00

B. RL Scores
3rd 2.96 2.98 2,97 7.49
4th 10.99 " 4.38 7.69 7.10
5th | 11.20 12.98 12.09 8.42
6th 16.46 19.17 17.82 14.72
Mean 10.40 9.88 10.14 H 9.43
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The Scheffé 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

p
3 and 6, and Grades 4 and 6 were significant at the .0l level. For
the "RL" scores, only the difference between Grade 3 and Grade 6 was
significant at the .0l level, although the two-year differences noted
atove 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 imprdving their performance from the initial to the final
trial, as indicated by the "RL" means. There is no evidence to support
an hypothesis that these gir;s and boys differed significantly when
performing tasks of this kind, findings which agree with those of the
pilot study.

The cumulative records maintained for each chiild were similar to
those for the 45-Item Test in that a complete record ¢f 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 & 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, Mean Correct Scores
Source of Variation Sum of Squares df Mean Square F

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 - 20.550 0.38
Within 19,036.985 352 54,082

Total 22,212,951 359

*% Significant at the .0l level
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Table 31 summarizes this information with the scores grouped into five-

'
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point interyals 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 perférmance with respect to the "RL"
scores is not quite as impressive,

Téble 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

m—

I

Score Grade 3 Grade 4 Grade 5 Grade 6
30 3 4 7
25-29.9 1 3 9 12
20-24.9 7 15 20 27
15-19.9 17 21 20 15
10-14.9 18 13 16 11
5- 9.9 24 21 15 12
A= 4.9 23 13 6 4
0 1 2
Table 32
Frequency Distribution, by Year, of
"RL" Séores for Phrase Test
"RLY Score 3 A 5 6 Total
100 (1) 3 4 7 14
50 (2) 2 3 6 11
33.3 (3) 1 5 5 12
25 (4) 2 1 7 2 12
20 (5) 1 6 7
16.7  (6) 1 4 5
4.3 (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 25 125

36 28 36
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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

fhrase again to verify thét the perfect trial was not due to chance,
This adéitional 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
vear 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.

v e veyemerw T
PR UNERI-A-abl CHAWH

Pupil Score on Initial Trial Score on Final Trial (9th)
A 2 28
B 26 28
C 28 28
D 2 2
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The YRL" scores are calculated for each pupil as follows:

Pupil A: 28 - 2 _ 100 = 10.32 Pupil B: 28 - 26 ., 100 = 5,55
30 - 2 9 30 - 26 9

Pupil C: 28 - 28 . 100 - g Pupil D: _2 - 2 4 100 = g
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 sugéests that the Pupil B type is able to exert the additional
effort neéessary 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 discgssion 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 ;hree kinds of scores preseﬁted in
Table 32:

i. A zero, which indicated that no gain had occurred throughout

the series of learning trials and no perfect trial had been

achieved.

X
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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 combiunations of these three

basic kinds of scores; zero, gain, and learned. Table 33 summarizes

the tabulations and shows that 16 children exhibited 4 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 aie to be read in a
similar manner and it is sf 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 (1l.1 to 100). The table does
not identify the annual sequence of the scores although very few
chilaren had records which were the reverse of the expected pattern of
regular improvement. A total of ten childéén, 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 zerc - 4 children

c. 3 years of gain followed by 1 year of zero - 3 children

d. 3 years of scores above 1l.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 "RL'" Scores for Phrase Test

i ———————

—
———

Gain (0.1-11.0) Learned (11.1-100)

1 Yr. 2 Yrs. 3 Yrs. 1 Yr. 2 Yrs. 3 Yrs.

1 zero plus 16 4

2 zero plus 15

3 zero plus 12 2

1 gain plus 2

2 gair plus 10

3 gain plus 3

1 zero, 1 gain plusj

1 zero, 2 gain plus 8
2 zerce, 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 childien failed to attain 2 score indicating

!
f
:
i
i

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 comcerned 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 ysar to the next. These
testing sessions were separated by an interval of at least ten months
and there would be no reascn 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 reteniion, the writer utilized Phrase 3, a rhythmic

= SR
s i pppept A e

D ere
™ e

— R, e M T s oo PTEere: - W o~ XN
e - =L T - . NS N
- e P -



106

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 sc short a time, recognize that
Phrases 1 and 5 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 levei, 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 .nce 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 .0l lsvel and the hypothesis
thaé there is no difference between the performance on these two phrases
is not sustained, The second main 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

e ——————————————————————————— —

A. Mean Correct

Source of Variation Sum of Squares df Mean Square _F__
Treatment 877.342 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 .0l level
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Table 35

Test Means for Phrases 1 and 2

for Group 1
Mean Correct Score 9RIM Score
Boy Girl Combined Boy Girl Combined
Phrase 1 18.35 17.55 17.95 16.46 19.17 17.82
Phrase 2 13.10 13.48 13.29 5.50 9.21 7.36
15.72 15.51 J! 10.98 14.19
Table 36

Frequency Distribution of Scores for Phrases 1 and 2

Mean Correct | N of Childr 4RT N of Children
Score of Phrase 1 Phrase 2 Score of Phrase 1  Ph¥ase 2
30 7 7 1
25-29.9 12 ! 50 & 2
20-24.9 27 13 ‘ 23.3 5 7
15-19.9 15 19 25 2 0
10-14.9 | 19 20 6 1
‘ 5- 9.9 12 i5 16.7 | 4 1
- 0.1-4.9 ; 4 15 14.3 2 0
0 2 2 12,5 2 0
50 ?5- H‘ 11.1 2 1
0.1-11,0} 29 49
0 25 28
50 90
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and these very clearly show that children were much less suzcessful

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 ig also very
similar to the distribution of the scores for Phrase 1 at the fourth
grade level. It would seem that these children, when presentad 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 Z scores are compared with the Phrage 1
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 "nmo
difference' is tenable,

The reader can, by examinisg the two phrases shown in Appendix 3,
determine that the rhythmic structures are identical, the number of
tones arsz the same, and the singing ranges differ only slightly. The
differences between the %wn phrases are then rveduced teo *wo: (1)
tonality; and {2) Phrase 2 is esseuntially diatonic while Phrase 1 aakes

N\

more extensive use of the tonic triad. There is no reason to expect

that these children are unfamiliar with sipging in a minor topality be-

cauge they have, by sixth grade, been exposed to & variety of experiences

iﬁ% | involving this mode. DNor is there any reason to assumz that they ave
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less éapable of perférming.diatonic paggages, The two phrases were
coﬁstrﬁcted from tonal canfigur&tions that had been used as 45-Item
test items and these children had had six years of experience in re-
spondiiig to theseritems. Aaalysis of the per cent of responses to

these¢ that were correct can be summarized as follows:

Ay, for All Years Ay, for Grade 6 Only
Phrase 1 Items 37.44% 56.9%
Phrsse 2 Items = 44 ,92% £6.4%

It is gvident, or the basis of the 45-Item Test rwecord, that these
children achieved a larger number of correct responges for items used
in Phrase Z than for items in Phrase 1 and the factor of tomality

would not mnecessarily account for the differences in the scores on the

- two phrasés. .A similar examination of diatonic items (major and minor)

vérsus chcrdal‘iﬁems uged in the 45-Item Test shows that the children
dié‘not experiegnce greater difficulty with one type than with another,
The wiiter is Forced to cenclude, subject to further study of the
problem, that the perform#nce diféerences between these two phrases
result from a variety of factorsg such as:

1. -The pezformance on & task wiich combines tonal configurations
into a vnifiad entity appears to be more difficult than per-
formance on the individual items.

2, .The terality of fhe phrase undoubtedly has somc bearing upon

accuracy of perception because children have had more experience

with the major mede than wivh the mipox.

52

3. The improved scores ou Phrase 1 might be attributed to the effect

of practice with the phrase itself rather than to an increasing
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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 tasts 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
Taest scores than the "RL" scores, which would indirectly reflect the

actﬁgi,numb@r of coxrrect tones only if the final learning trial showed

- an improvement over the first trial, Table 38 gives, for each of the

four yeaxs, the several correlatioms 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

1 2 3 4
(1) Phrase 1, '"Mean Correct" 1.00 .65 .62 40
(2) phrase 1, "RL" 1.00 .55 .53
(3) Phrase 2, '"Mean Correct" 1.00 .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
raté 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 éirls 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.

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.

Correlations between the "RL" and "mean correct' scores for the
phrase indicates that the relationship between the rate of
learning and achievement remains reasonablv constant from grade
level to grade ievel.

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,
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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.

Psychological studies concerned with the ways in which indi-
viduals react to, or their musical rasponses are influenced

by one or more of the characteristics. These studies, by intro-~
ducing the human variable, make it possible tc mowe accurately
identify the nature of the process of hearing and perceiving
sounds, as well as to explore related problems such as intona-
tion, tonmality, harmonic and rhythmic awareness awi <apsitivity,
and the nature and measurement of musicality.
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3. ©Siudies in the significant field of aesthneiics 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 sengitivity and responsiveness.
Thé terms timbre, tone color, tone quality, color, ancd quality are
often used.interchangeably whén referring to that éarticular psychological

characteristic of a musical sound. Ortmann (22) defines tone quality as

the "total sensorial reaction to the simultaneous presence and merging

of :p‘;i.'tph; intensity and duration". ‘He then discusses tone quality as

th’e‘{ iﬁ'ﬁyghdlogic‘al.:r;esu_lt;apt of the degrees to which these attributes are

present: in: ‘the musical situation. Mainwaring (18) views. tonal quality

as a combmation of timbre -and sonance, the latter defined as the quality
of -a iiugical sound: which: results ﬁrom. fluctuations .in pitch, :i.ntens:i.ty,.
51;-@-1@& o :OTs;an ‘¢(19),. in: fdiscu;éing ‘timbre from thke physical stand-
point, identifies six: éhy_si'calf characteristics: number of partials,
d":‘,gj_t;fi;bu;idh of —rfarlt'fél“s, .:thé:i:ei.ai;ive intensity of the partials, inharmonic
partials,. fun&gmgﬁtal_Egﬁé;mandftonal intensity. -By altering one or more

of ﬁié’s‘e ‘c_il‘j‘arac;,gris‘t':ficls% :the timbre or qualj,fY» of a tone is altered, Julian

(14); -in: an interesting :study that was -concerned with ascertdining the

:dégj‘ﬁéﬁéf‘?f:d which -timbré discrimination could bé improved through training,

statés that timbre may be viewed.as. the harmonic constitution.of the tome

agssociated: with -the form of the .scund wave. The number, strength, and
-distribution ‘of the harmonics (partials) represent the co@onents. When
there ig simultaneous fusion 0f 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 ovérall dimensicns
of the problem. The writer did not believe that an exhaustive detailing -
of the many acoustical a1.1d psychological studies would contribute to the
réport since few of them were directly concerned with the musical re-
sponses of yduil:g‘ ¢hildren.

This phase of the overall project was primarily concerned with
seéﬁriﬁé data that would help answér the following basic question: What
kinds of relationships exist between the type of performance medium
utilized for the aural preseéntation of melodié¢ ftems, and the accuracy
with which children perceive aad 'ﬁéﬁrodiic‘e thége items? - R'e‘la;:ed, ‘but
subgidiary qiestions were concerned with determining whéther any single
pegfiq:h;énc"e méditm seemed to be WOSt appropriate for use ‘dt a given grade
level, 4nd whethet one medfim of performance led fo efrof'responses thit
were markedly different from those mide for othet performance media.

The Writer was hot corcerned with determiiiing the amounts of knowledge
possessed by children with respect to:

1. Naming the usual instruments of fhe band 4a~nd prqhestra and

grouping them by family and voice (i.e. ;o_pf:.mo,.‘;lt‘c;,mt‘:enor;
" .ot bass).
-9, Identifying, by sound; the families ‘of instruméiits of theé band
““afd orchéstra, as well as the more comion fndividual instruments
" -and solo voides:
3. Eédetiainipé the degtee t6 which children -are able to evaluate
tﬁé';aﬁpi'oéri_a‘ti‘en’ééé."iéi’fh'ﬁﬁic.li Qé‘i‘té:i‘ﬁ" instruments; or -groups
"'-of instruments, are utilizZed in conveying the musical 6f .extra-

musical meaning of any givén musical composition.
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4. Differentiating the performance characteristics of the several
kinds of ins;;uments.

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 oatside the scope and intent of the present study. Such
knowledges -are usually acquired within the context cf the music program
itself. Conséquently, observa?lg differences bgtw§en schools aﬁa grade
iével&,cqgld.pe;expegggd t§ reflect. the differing emphases given to such
coqugt,by¢ggg;vari9§§'tggchefgtf,Egptpq:gprg{_muph‘qf this information

can. readily be: obtained via teacher-constructed tests and inventories.

_‘General . agreement. -exists. that such knowledges. are important. for the

musical development of. the ¢hild, but varying curricular and administra-

tive practices make. it difficult for the profession to arrive at any

A

,._aégfiﬁitigﬁgpﬁnagcqgmonwgprg of knowledge which all children can be

expected to acquire,

Construction of the Tests

-y - - 3 - . oo

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 basic. question sggmpd‘jgstifie&? .Consequently, it was planmed to

use eight differeﬂt forms of the test, each wi;h a different medium of
performance as follows: - (1) piano;.-(2) soprano voice; (3) flute; (4) viclin;
(5) tenoxr voice; (6) French horn; (Z} 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 famiiiar 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. J

One additional form of the test was plauned which utilized five
different performance media, one for -each group of nine test items, to
incilih_d”e;"i:he' piano, soprano ¥oice, ‘trumpet, temor voice, and cello. The
nine ‘test items within each: medium 'o‘:";" performance- had: been selected so
that edch of the five ‘sections contained the -same number of easy, moderately
difficult, and difficult items but with no duplication. This identification,
in térms ‘of item-difficulty, had been made on the basis of an item analysis
of the45-Item Test. -

The ‘procedures fér"rgcof‘d:.’-.hg- the, preliminary tests, in terms of ‘he
tempo "éi:“"‘.ﬁhi_‘éf_l the -item was performed .and the time interval provided for
‘the ‘regponses; -were ide‘ntiéal -with those iieta.:’.«],'ed" in Chapter II for the
45-Item Test: To féféiltté:té ‘thé explordtory testing that was contemplated,
the  first -eight tésts contained 30 rather .than 45 tést items.

Preliminary exploraticn was considered mnecessary to determine wh'ich
forms: of the tést were most usable, as well as to identify problems which
‘ﬁight'_ariéé with respeét to satisfactorily oriénting the children to the
' nature of the task, Theérefore, an exploratory sample totaling 72 children

was used, with §ix children randomly drawn from éach of the fiest 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 diéferent forms of the
shortened test, plus the 45-Item Composite Test described earlier.

A testing schedule of thrée sessions per 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

separatedwﬁy 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 required for such. testing since children were available

6n1y duriﬁg 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 subsequeanprocessing and scoring. At the conclusion of the

‘third testing session, each child was informed of the results of his

performance on the:g;o éarlier 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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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 responseé given, but the children

said that they experienced considerable difficulty in deciding
whether to sing in their normal rangc 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 ei;her ugable to give ény kind of singing response to many
test ;;qmg‘gy the responses were unusually inaccurate. There-
ﬁgre,,ﬁhig.ga;tiqular form of the test was discarded as un-
ygablghglthqugh‘the writer felt that a similar test might be
designed which wpuldvprovide valuable,inforggtion with respect
to the ghilg's ability to hear in one octave and sing at a
diife;gnt octave. _This is something that many children reported
they thcught they could learn to do if given sufficient time.
The shortened tests utilizing the French horn, tenor voice,
trpgbone, anc pellovposed similar range p;pblems for the children,
although these were not és 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
segﬁgd 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 effecfive way to pﬁrsue 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 periéds of time.

3. The test results, as well as the comments of the childre, in-

" dicated that those forms utllizing the piano, flute, soprano
voice, and violin would be most satisfactbry; The differences
between the means of these four forms seemed to approach
satisfactory levels of significance even though the samples
wete relatively small, Equally important, was the fact that

" children repofﬁéﬂ a better Understahding of the nature of these
taské‘and also felt mich mofe secure when making their respomses
because théy were not distressed by the differences between
théir singing range'and the range of the stimulus.

Therefore, four,fofﬁs of the Timbre Test were recorded, utilizing
the piaﬁo, flute, violin, and soprano voice respectively. All forty-
five items of the original.tgst were retained to permit more comparisons
with data which had already been secured for the basic 45-Item Test. The
timing of these test tapes folloied the same pattern established for the
45-Item Tést. 'Fbr each form, except é;e; the stimulus was presented at
the same pitch level at whféhAthe child would ﬁake his response. The

exploratory‘WQrk showed that the tirbre of the flute, when playing in the
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pitch level at which the children were expécted to sing, often misled
them so they attempted to respond an octave lower. Howéver, when the
flute played the stimulus an octave above the pitch level of the anti-
cipated response, fewer traﬁéposition<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.
Firthermora, because the mélodic :content of thé‘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 Sample and Testing Procedures

e

‘This :aspéect of. the ‘project was carried forward concurrently with
the longitudinal aspecty, -and consideration had to 'be given to the .optimum
8ize -of a sample‘which could be tésted within the 1ﬁmitedtperiod of time
available. SlightlyAmore than two.moriths -of the school year had been used
for therekploratgry:WOrk,*léaving*the'fiVe months from January through
May for -administering the Timbre Tests. It was also mecessary 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 child's
regular music period... Tt had been. determined that an average of ten
minutes was- required. to: administer each Timbre: Test. Examination of the
schedules of music classes in the several elementary schools showed that

full utilization.of all available time: would: permit the administration of




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 eliminata the
possibility that practice effects from one test to the next might in-
fluence subsequent teét scores, Use of the larger stratified sample
would also gfeatly increase tﬁe:confidence with which one could inter-

pret the data beciuse we would be discussing a total of 100 children at

-each grade level rather than twenty-five,

The following procedures were cbserved for deriving the sample and
assigning the test forms. Early in the project it had been discovered
that the random selection of any given sample from the total school popu-

lation created certain problems,.. The earlier study (24) had. indicated

ithat children drawn from school :populations representing a high socio-

econonmic setting did~éigﬁificantly.betFer\on tasks'éfﬁthis kind than did
children who were-drawn from school populations #épresenﬁing a low socio-
ecéndmic setting. The work of Kirkpatrick (15) and: Reynolds (26), as
well as others,. tend to support these findings. It was found that the
random -assighment of children to one of several tests pften resulted in

drawing large:numbers of children from a: single 'school with relatively

few drawn from another school. If these schools represented quite different

sbéib%ecbnpmic settings, and if this imbalance: was maintained in further
sélections, the resulitant biased sample would 1limit the value of the data

and seriously restrict the kinds of conclusions which could be reached,
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Therefore, the first step taken was: tc assign sach of the elementary
schools to one of theee categories based on ‘that school’s location in’a
high, middle, or low socio-ecounomic sefting. Data making possible such
an asgignment 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 pcepulation aﬁ@ng the three socio-economic categories. The
seconﬁxstepzﬁasxto»asSignpéach of ‘the schools to one of four groups so
Vea¢h;groqpkno§ﬁnlyucbntaiﬁed:ap?roximétely equallnumberSsof pupils, one-
fgurth of the totailpopuiatggn, but also.retained the appropriate propor-

‘tlonqxof puplis from.each of thé: three 'socio-economic-. categories that
‘zhad been observcd for the total elementary‘school population., The four
gﬁoﬁps wetezthégwrggdomly assigned one of the forms of the Timbre Test.

The}nexthétepﬁwasutdefaw,;frbm»each group, a stratified sample of
150 children with at: least twenty-five childreh selected at each grade
level.‘IThe;sampiewwas;tbimaintain the appropriate proportions of the
total -€lementary: school, population with respect tp~sghool.size, school
sociOeeQngmfhfcaﬁégdry, and ratio .of boys to girls and was obtained in
therfbfiowihgxmAﬁnena

1. 'Theweﬁroliment?iﬁ~§rade$ 1 through: 6 in each school had been

obtained .and: the: percentage -0f the total elementary school pop-
uuiatiOn@£epﬁesented by thils figure was calculated .for each schcol.

2. Thesize of the 'sample-to be drawn from each .school was obtained

4byfmu&tiplyﬂﬁg”the;totalﬁsamplé of 600..by the percentage ob-

tained in Step 1. This insured that the total sample, as well

‘l'r



f!
S
L)
(\
-t
P’
f
/
K
Y
i
-
2
o4

126

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

: a%«bbssiﬁle, in the sample.

Tdentification of the specific :subjects to be used in the study was

éccﬁmplishgd;ééxfdlibwsz:

i,’ Thé CIaﬁsiIistsufor eacﬁ:grade in ‘each school were obtained aad
theﬁpuﬁilsﬁwﬁfhin each grade'then assigned consecutive pupil
numbérs, by sex, @hus‘giving»separate“listg for boys and girls.

2. A table of random numbers was' used, with .the highest number to
be dréhn from the table correspénding to the highest number on
either iist for the grade in question. A single number drawn

{ from the table identified both a boy and é girl because of the
dual Iists; Sufficient.numbers‘of subjects were randomly drawn
from 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 preiject.

LA
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The testing pregram began as soon as all subjects had been identi-
iied. 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. Tﬁe pupil responses were tape recorded during the testing
seSsion for subsequént processing and scoring, following the procedures

discussed for the 45-Item Test. -

Resul@#ioffthefStﬁay :

“A fotgl of 600 children, plus altefnates, had been scheduled to
receive one of the éormsuof:tge Timbﬁe'Teét during the:course of the
ﬁroject;‘fﬂééﬁlé'féét'déf;tﬂéé“ébtaiged;féf'SOO'Childfeﬁ'because many
su@jééts(weré abse;t ﬁﬁéﬁ‘héhéduléd”tb recéiVe the test; others had moved
&uring the course‘of‘the project; and the.tests of many children were
inéomplete 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 girls at each grade level, ror equal
numbers at each grade level. ﬁowevef, in order to carry forward certain
desired statistical analyses it‘waS'deg;ded“to work with equal groups of
eight boys and eight girls per grade per foim, 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

el
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- Table 39
Distribution, by Grade and Sex, of 501
Children Participating in the Timbre Study

o Form A Form B ~Form C _Form D Total

Grade B G B G B G B G B G
1 | 12 8 15 8 |10 11 | 11 9 | 48 36 84
2 12 8 o 11 |12 9 ( & 12 | 41 40 81
3 i6 10 |11 9 8 12 9 11 38 42 80
4 1 8 11 12 8 5 12 13 9 43 40 83
5 8 12 8 12 |11 13 | 10 12 0§ 37 49 86
6 | 12 &8 | & 12 14 12 11 10 45 42 87
Total | 65 57 | 63 60 |64 69 | 62 63 252249 501

Table 40

Summary of Analysis of Variance of

fimbnerTést‘Scénéé for 384 Children

& FTTETTIIE N L LT

. Source of Vafiation  Sum of Squares df  Mean Square F
Treatments  248,954.18 3 82,984.726 8. 08%*
Grade | 740,742.52 5 148,148,504 14.42%%
Sex : 755€25z04 1 75,825.04 7.38%%
Treatment x Grade 224 ;434,04 15 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 Gradg;QNSex 110,314.12 15 7,354.274
Within 3,450,651.75 336 10,269.797
| 'yf“:q;alz B 4;éis;oiiﬁég”“ 383
**Significant at the .01 1evg1
T o oy = RN, S s
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four groups continued to retain similar numbers of children from schocls
representing the three types of socio-economic settings.

It should be pointed out that the highest possible score for the
Timbre Test-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 ﬁas*not possible-té_retest'theSe children or *o
" identify others and it was decided not to scere the item on any of the

tests.,

A summary of the.analysis of variance of the main effects and inter-.

actions. of: sex; grade, and timbre ‘treatment. is- shown: in Table 40. 1In

interpreting-théSewaata it should: be remémbered: that the: test scores

represent- dceuracy of melodic: percéption measured in terms-of the accuracy

of the vocal.response.. '

The results indicate that: all three main effects were significant
at the .01 level; timbré 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 differences 'in test 'scores. And: lastly, the differences be-
tween the performance of the boys and girls were significant, without
taking into account either grade lavel or timbre treatment. However,
theére was no significant inteéeraction betweea any of the main variables.
This means that there were no consistént differences which. could be

attributed to the effects of any given timbre treatment upon performance

at any specific grade level. - The differential effects of timbre treatment

o TSR
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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 Scheffé 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 pf;acggracy'for voice:and violin. It would appear,
iﬁtérestipglyuenéugh; that the use of the piano had a far greater in-
hibiting effect upon accuracy than the writer had expected.
The,tabiés.show that-a: systematic pattern of improvement occurs
from grade level.to grade level, as might be auticipated. 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—gfadéﬁimprpvement also holds when the combined means of the
boys and girls are examined (co}umns 9 and,lO of Table 42), with the
exception of the third gradewgiéls and fifth grade boys. The treatment
means show that fhird grade girls perform with greater accuracy than
second grade girls only oanorm:D;~th;2 fifth grade boys perform with
greater accuracy'than-fouﬁfh 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

e —————————
e ————————————————

Form A Form B Form C Form D
Grade* (Piano) (Voice) {Flute) (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 0 305.12 . 337.0C 274.19 242,38 289.67
1-6 3 219.@1 256;30 ;200;85'. 261.81 234.495

'!

ﬁNu=h16§Bér'gradeiperwformw

 Table 42

eervw. .Timbre Test Means, bjdgxgde.Level and'ng,

“Form A-D
B G

149.19 150.28

 Grade Boy* Girl*
1 [153.12 160.38| 103.38 150.0 | 105.50 106.25| 234.75 184.50]

190.75 232.75| 217.62 293.0 | 141.12 227.12| 215.25 270.12

2 191.19 255.75
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 | 241.00 209.121 252.5 353.62§ 232.97 281.97

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

6 1279.25 331.00f 322.5 351.5 | 236.5C 311.88] 262.12 222.62;
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FIGURE 3
Simple Graph Giving, by Girade 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 Scheffé test of the differences between gfade levels showed
that ail comparisons of grade i1 with each of the other five grades were
sigﬂificant at the .0l level, and that the differences between grades
2 and 6 and érades 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 .0l 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

Rt TS e i 1 1
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Table 43
Annual Differences (Gains) for the Timbre

Test Means of 384 Children

Mean
land 2 2and 3 3 and 4 4 and 5 5 and 6 || 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
_—— l';or; A Form B Form C Form D
Grade 1 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 111434 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 254424 236-446 120-436 95-296

B e i e a -y
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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 éhe six grades combined was counteracted by the
performance of the girls in Grades 2 and 6 for that same test forr 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 teét fopm to test férm but this is to be anti-

cipated when dealing wifh relatively small samples.

v e

Analysis :of Correct Resﬁonses

ek

An ahalysis 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 percéived and responded to the item. Such an
analysis could be expected to yield information similar to that which
was obtainéd'whén the total test scores were discussed. A total of 480
Timbre Tests were ex;mined, twenty tests at each grade level for each
of the four test féfms and the number of correct responses to each item
was tabulated. Although the scoring system that had been used rewarded
varying degfees 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'" aud when items were
ev'tnated in terms of the variable degree of correctness.

Table 45 giveé«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 conéained a
total of Q4 items and, with twenty children pesr 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

Form A Form B Form C
Grade N yA 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 37,394 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

36.72 1242

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 Responmses,

by Grade and Test Form, for the Timbre Test

Grade 1 2 3 4 5 6

Form A ' Form C — e ——— o+ — —
Form B e . ——am—— Form D
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1. There is a uniform tendency for childre to respond with greater
accuracy at each successi§e1y higher grade level, On" three
- of tbe twenty-four entries in Table 45 fail to cdﬁform to this
observable pattern: Grade 4, Form A; Grade 3, Form B; and

Grades 6; Form D.- The fact that different grade levels and

e

test formz aye 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

béhgvior of children at a givenugrade level, or to characteristics
' ‘ef ﬁhe ?es&/fdﬁm involved.

25 It <an be seen that Form D, which utilized the violin, prodiced

:$%gggﬂg$%ést_ﬁu¢bgr;gf correct .responses at¢ every grade level

]

exceént Grade ‘6. On the basis of correct response, the other

;;AQigbtéé@iorﬁs would be ranked in the following order -~ Form B,

s

Form A, and Fom C.

3. All four forms of the test show that performance accuracy tends
to -level dff between Grades 4 and 5, although t.is plateau seems
“to be'fééched’at'Gfa&é”B’for Forms A and C, A seco#d increase
is then observed between Grades 5 and 6 for all except Form D.

4. Thers are marked similarities between Forms A and C, piano and
fiute, in terms of the per cent of correct responses at each
grade level and the rate of increase from grade level to grade
level, Foim B, which utilized the voice, shows more variation
from one grade to the next than any other form although the
nember of correct responses is similar to the number observed

for Form D (violin).
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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 items were presented by the violin, followed closely by the
voice aand then.piano and fiute 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 pitck 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 a2pproximately fifteen-per cent of the responses to Form C
were sung an octave higher than usual, indicating that many children
Wwere 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.ﬁho‘had been given Form C. In view of the
number of Such Yerrors” it would appear that tne 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 kind, 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. Consequently,
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 co;id‘hardly argue that this mediu@ is a novelty for the chiidren.
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 si.gnif,ica-mt 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 fdrm, 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 Formg C and D, R = .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 £est form to test form. While it is obvious, for example, that Form
D yields a larger number of correct responses to amy 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 4ty 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 52.5 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
33 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
AA 6.7 15.0 16.8 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 uniqué 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. forcéd to conclude that the differences are
quite probably either change. differences or differences attributable to
the transposition problem réferred to earlier in this section of the

report,
Summary

The results of the Timbre Study were somewhat disappointing but
this:qftEn.happensxwitﬁ pilot studies and, as such, does iserve an im-
portant research function. Examination and analysis of the .data that
had béen gathered led to thé 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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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 approachéed significance at the .05
level. On the other hand, the means for flute - piano and

voice - violin were not significantly different.

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.

The difference between the boys and girls was significant at

the .01 level.

None of the interactions between the main variables of treatment,
grade level, and sex were significant.,

When the number of corr;ct responses to the tesi 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 gradé and remain
until sixth.grade. The voice and violin show that the plateau

is reached at fourth gréde, followed by a ;ignificant change two
years later in sixth grade,

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 i

ranged from .82 to .94, indicating that timbre was not a major

factor in determining difficulty. I
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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.
Thewhistorical approach to music theory, utilizing both the writings
about music as well as the music itself, enables one to trace the
evalﬁation and development of music, as well as to develop new theories
with respect to music as an art.

It is beyond the sqopé 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 area 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) |
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feels that the primary concern wheg 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 tb 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 from compositions; (2) taught as a functional part of
compositions; and (3) and combination of 1 and 2. The results, in terms
of high school studepts, 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 fragmants 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 sucﬂ: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 meslodic line. This concept o2f tonality, when unce 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 tonaliEy 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 reflecé 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 that' the 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
relaﬁionship. Many music teachers have observed that childrem 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 tco 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 acccmpanimeﬁt lead to more
accurate reproduction of a melodic line?

3) What effects do harmonic accompaniments of varying degrees of
complexity ‘have uponi the child's perception a-2 reproduction
of the melodic line?

&) 1Is 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 folléwing: (1) the aural

perception and identification of common chord progressiomns; (2) the

ability to derive an acceptable harmonization of a given song; vr (3)

the ability to provide an harménic accompaniment to a song, using the
piano, autoharp, or some 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 bé used. A detailed "analysis of
more than 300 songs, with fifty randomly selacted from the several song
texts used at each grade level in the Madiscn 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
teachef's books were also éxamined,and];he~majorityMWgre relatively un-
complicated; both harmonically and pianistiqally.' Interviews with
certain -of the music teachers showed that when accompaniments wére pro-
vided during the sessions devoted: :to Lgarning.songg,'ghe)accompaniments

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 chorﬂ prdg;eséi%n utilizing the
three primary chords, with the minimom number of chord -changes dictated

by the harmonic implications of the melodi: fragment; and (3) a more com-
plex treatment, with one chord for .zach 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 z phrase containing at least
four measures; or (3) to deal with one or more short songs. Experience
with éhe 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 orly four measures containing fifteen tones. The
presentation of a comple;e song could be expected to requi;e even more
learning trials, with the results mo; ¢ strongly influenced by the
problems encountered in mastering the song itself than by any concern
the child might gi&e to the harmonic element. The writer was aware that
the use of an harmonic backgrourd for either the phrase >r the short
song might well facilitate the total process of learning extended
meledic 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 might well require a series of learning sessions in order to
obtain vaiid 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
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already been established. More than 1000 &5-Item Tests, given to
children from the first six grades, were used in an item analysis
following the usual procedures. Thié 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 discﬁssed
éarlier; (1) a single chord; (2} a simple three-chord progression
utilizing only two differen- chords and retaining the initial tomality
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
minimizevthe 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 explore the several factors ianvolved 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
prircary 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 treat 'ents 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 secticn,
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 (stiianulus) played at a givén tempo and was asked to sing, during
an interval of time provided on the test tape itself, an immediate ra-
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 samplé 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
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setting, as préviously 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 repozt.
The. exploratory work was of considerable value in refining the
finzl forms of the test and clarifying the testing procedures to be
foliowed. It was discovered that a fifteen-item test, with each item
presented three times, required approximately twenty minutes to administer,
including the time necessary fbr instructing the pupil with respect to the
nature of the task. In order to minimize the fatigue factor frequently
observed whéen 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 fotr 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
discriminatg 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.

3. 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
"mot quite sure when to begin singing' and frequently were
still pérforming when the next item was presented. To minimiée
this &efect 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 startiné 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 under-
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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
conéequently 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 invblved 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

Chaptex 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

A

and ‘scored.




157

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

— TForm A Form B Fom C | Total
Grade B G B G B G B G
1 15 13 11 17 12 16 38 46 84
2 12 11 19 10 11 18 42 39 81
3 11 16 10 16 15 13 | 36 45 81
4 14 15 10 18 10 18 34 51 85
5 10 12 13 14 14 15 37 41 78
6 12 10 15 13 13 14 40 37 77
Total 74 77 78 88 75 9% 227 259 486
Table 48
Summary of Analysis of Variance of
Harmony Test Scores for 360 Children
Source of Variation Sum of Squares df Mean Square F
Treatments 11,377.62 2 5,688.81 .072
Grade 399,148.73 5 79,829.75 10.04%%*
Sex 25,200.40 1 25,200.40 3.169
Treatment x Grade 106,188.85 10 10,618.88 1.336
Treatment x Sex 2,593.22 2 1,296.61 0.163
Grade x Sex 55,616.90 5 11,123.38 1.399
Treatment x Grade x Sex  34,727.18 10 3,472.72 0.437
Within 2,576,192,20 324 7,951.21
Total 3,211,045.10 359

*% Significant at the .01 level
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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 respohse (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 a:curacy with which these children per-

ceived and responded to a short mqlodic fragment was not influenced by

i

the use of either an harmonic treatment of the stimulus or an harmonic
treatment of the response. The dsfferences between the boys and girls
did not produce an F ratio that was significant at the .0l 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 éf 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 leés 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
- Form A N Form B _;‘orm? T Form A-C
Grade 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 |158.12 182.05 | 166.92 183.65
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FIGURE 5
Simple Graph Giving, by Grade and Test Form,
the Means of the Harmony Test
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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 unirterrupted 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 oi Grade 1 with
Grades 4, 5, and 6 were sigmificant at the .01 level. None of the
studies thus far reported have produced any significant interactions
between the main effects and thic 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 108
points for the fourth grade of Form C. Furthermoie, there is no
observable trend for these difgérences 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
pérceive melodic items is not sustained. The variability of performance
by grade level, test form, and sex produces 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 abcut
che 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 kask‘which provides harmonic accompaniment for only the
stimulus (Form B) will not result in three distinct levels
of response, as noted above, butfwill show continuous improve-
ment through only the first four grades, after which performance
accuracy will remain reasonably stable.

4., The control test, Form C, produces a reasonably continuous
pattern of imfrovement for each successively higher grade
level, which conforms to the results of the gi%gt_study and the
longitudinal study. This suggests that there-éxists-a fairly
even developmental pattern with respect to the perceétion 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 harmcnic 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 nct 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 aﬁalysis of variance of the main effects of test
treatment, grade, and section of the test (harmonic treatment) is given
in Table 52. This shows, as would be anticipated, that the differences
between the means of the threc test forms are not significant and that
the harwonic or non-harmonic :‘reatment 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 .0l level, indicating that there are significant
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Table 51
Summary, by Grade, of the Across-Sections and

Across-Test-Torm Means for the Harmony Test
- _

Mean for I, II, III Mean for A, B, C Mean

A B C I II III Mggns

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 57.9

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 F
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 .0l level
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differences between fhe 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 basis; 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 .0l level; that the differences between Grades 2 and
5 and 2 and 6 also met the criterion of significance at the .0l levedi;
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 IT III I II IIT I IT 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 fcrced upon the child, proved to be
more difficult than either of the other two sections. Sectio:i II not
only shows the highest group mean, but this also holds at cach 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-
tain 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 édnsidéted we See that no single section corsistently shows the
highest or lowest mean, a variable behavior pattern not aoted 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 chanée. 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 results summarized as follows:
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Form A Form B Form C
Sections I and II 6.720 1.011 0.727 °
Sections I and III 1.768(2) 0.092 1.847(2)
Sections IX 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 haréonic 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_Ehis 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

diffgrences 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 folléégng in that order. There is no observable consistency from
grade ieVel to grade 1éve1 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 téét forms are ordered from highest to lowest. For Section
IIT we find even less consistency from grade level to grade level al-
fhough 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:

A - 3 e e e e
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Section 1 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
_— = pamm— sl ES —— T it
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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, & 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 respomnses 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 graue 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 may/be summarized as follows:

1. Form A of the test is the only form for which the proportioms
ﬁithin sections appear to follow a consistent pattern. Sec-
tion III, which utilized the most complex harmonic treatment,
had a smaller proportiop of correct responses at each grade
level than either of thé 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, & and 6, the proportion of correct responses




g in

174

shows comparatively little change from section to section

suggesting that the harmonic treatment of the stimulus has
little effect upon the accuracy with which chiidren at any
grade level respond to the melodic item itself. Grades 1,

3 and 5 have a higher proportion of correct responses in

. Section 71 than for either of the other two sections, thus

supporting the observation made above.

Form € 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 i1 which the items were presented, there would be no
reason to c¢xpect any significant difference in terms of the
number of correct responses. There is no consistent pattern
by grade level in terms of the number of ccrrect 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 tridis.

No section of any form shows an uninterrupted pattern of im-
provement from grade ievel to grade level. Substantial gains
from Grade 1 to Grade 2 aré evident for all sections of Forms
B and C, with smaller gains for Form A. There seems to be a

tendency for accurate performance to reach a plateau at about

grade 3 or 4 for Forms A z2nd B, but not for Form C.

The number of cases per grade ranges from <2 to 29 and a small

difference, in terms of the actual number of correct response,
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Table 55
Summary, by Grade and Section, of Correct

Responses for Each Form of the Harmony Test

I

Form A Form B Form C

Grade I II ITL 1 II II1 I II I1T

14.3* 20.7 12.5 6.8 10.0 8.9 13.9 12.5 17.1
18.7 23.9 16.1 23.4 21.0 21,0 25.2 25.5 31.4
36.7 35.2 "33.0 30.0 30.4 25.4 12.1 13.2 16.4
27.2 26.3 23.3 35.7 35.4 38.9 24,6 26,8 26.8
47.7 50.0 31.4 3.3 35.2 33.3 38.3 34.8 34.5
37.3 37.7 28.%& 32.9 33.2 35.4 43.7 44,1 46.3

N B S N R L

1-6 29,7 32,0 23.4 26.9 27.4 27.1 26.3 26.1 28.7
—————L—, e —_ — x

* 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 I1 Section III

A B C A B c A B C

14.3 6.8 13.9 20.7 10.0 12.5 12.5 8.9 17.1
18.7 23.4 25.2 23.9 21.0 25.5 16.1 2i1.0 31.4
36.7 30.0 12.1 35.2 30.4 13.2 33.0 25.4 16.4
27.2 35.7 24.6 26.3 35.4 26.8 23.8 38.9 26.8
47.7 33.3 38.3 50.0 35.2 34.8 31.4 33.3 34.5
37.3 32,9 43,7 37.7 33.2 44,1 28.4 35.4 46.3

o UL B~ L DN B

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 responmnses
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 treztment of

the melodic item and for four of the six grade level compari-

sons, Form 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 cf 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.

Section II used a simple three-chdrd 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 ewch 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 £ 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 upor melodic
accuracy in four 6f 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/oxr 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 respomnses 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.,
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_The writer was interested in ascertaining ﬁhether 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 separatelv. 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 tc 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 2L 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 numbexr of correct responses or the proportion of ,
correct responses, few items showed any consistent orcering from 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, thos preducing ties in the ranking. Furthermore, the
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Table 57
Summary, by Test Item and Section, of Correct

Responses for Each Form of the Harmony Test

Form A FForm B Form C
Item I I IIT 1 ¥ iz I II  III
1 26.5% 27.8 15.2 | 26.5 13.3 16,3 | 43.2 28.4 34.9
2 24.5 245 7.9 | 22.9 22.9 20,5 | 20.7 23.7 390.8
3 33.8 39.7 10.6 | 27.7 28.9 22,9 | 27.8 27.8 30.8
4 33.1 42.4 31.8 | 27.7 37.4 37.9 | 17.8 26.0 26.0
5 27.8 11.9 23.2 | 21.1 17.5 20.5 | 24.3 19.5 23.1
5 21.8 24,5 13.9 | 18.1 26.5 22.9 i 24.8 38.4 29.6
7 28.5 41.1 24.5 | 23.5 35.5 18.7 | 22.5 25.4 25.4
8 29.1 28,5 23.2 | 28.% 29.5 33.7 | 21.3 20.7 23.7
9 30,5 35.1 54.3 | 28.9 18,7 36,1 | 25.4 23.1 28.4
a0 10 | 431 44.4§,31.§l; 44.0 44,0 &1.6 | 34,9 37.9 34.3
7 1.10 29.7 32.0 23.5 ;2§.é~\z?.s; 27.1 | 26.3 26.1 28,7
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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 tue usual

method were as follows:

Between Foim A Form B Forn C
Sections I and II .82 .49 .56
Sections I and III .53 .60 .63
Sections II and IXI .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 wifth which children

respond to individual items, as does the treatment of Section IIX., For

althou gh the rank order correlations are more nearly the same

size, it Wé&ié.apgear that Section II produces greater variation chan

gecticns., Form O, with no harmonic treatment, vields rank

%)
Lo
&
Q
e
I
{
1t
§ 4y
#
v,

o

order corrglations which seem to indicate that each succeeding tria

4
e
(&1
)
=ty
P
4
#
@m-i

urd
0]
[ir]
(a3
V]
fo
'l’«t
hi-
r
o
W
3
(%3
jwy
(]
b.;
Ee]
[

fu
3
ot
(o]
[ )
bl
it}
H’
aid
o)
W
t-.\
[ig2
-
O
h
ot
[y
b
}-l
]
Q.
'-l
4
Yoo
Q..
=
o))
-t
'—J
é

forms for am
mation.
It would appedr, that the differences between the sections of each

of the test forms, in terms of the number ox proportion of correct

C e e mvv-w‘mm
q s RO e . . _
PRIty PP iRy ¥ e P e o S S e e I I T T Er s L P e e 0 T TET L tm o o= s = m a recrs o

e i g re vty e

HET RISV T ITWRIN v

ARSI ';":*:'f:'(x‘:(mu;,‘;

T

b
e

LR Sl T
ER GRS UL T TR

I e, ATTETL



181

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 6f 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 substanfially 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 ir terms of the number of correct
respenses cannot be attributed solely to treatment effects. The items
were of similar difficulty and it is quite possible that additional

analysis of the data may produce some valuable information. However,

for tne 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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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 diffeféncgs between the test means for the
three forms were not significant.

When the data was considzred 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.

When these three kinds of harmonic treatment were applied only

to the stimulus, the differences between sections were not
significant.

The variable.of sex did not groduce differences between test
means that were significant.

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.

When the three sections of the test are considered, irrespective
of test form or harmonic treatment of it%ms, 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.
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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 comsecutively, and when 'rhythm' is combined
with the other characteristics of pitch, intensity and timbre.
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Mainwaring (18) presents a carefully structured discussion of pulse

and related metrical concepts and differcntiates 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 bs 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 respondiﬁg to rhythmic stimulation. She then carried for-
ward an intérésting study that attempted to measure, objectively, the
Locomotor response to rhythmic figures presented aurally. Bond (2)
was interested in determining the relaﬁionships 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 considerabLly earlier study, Buck (3) sought to compare two
methods of measuring responses to the aural presentation of rhythm c
figures; (1) te 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 scheol 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 ccvllege students,
Buck fz1t that the written test would have been possibla had ¢  stu-
dents received training in this mode of response, She alsoc c...iuded
that written responses became a measure of the conscious perception
of rhythm or, as Mainwaring states, the result of analytical thinking
about the aural stimulus. Wight (31) carried_forwgrd a study that
utilized convalescing crippled childcen to determine the effects of
training upon rhythmic abil?ty. The tasks were designed to meet the
specific physical neede'and limitations of the children and this writer
ﬁas interested in the proceduresvfelleweé byfﬁight rather than the re-
sults. It wouid geem.that if’ phjsically handicapped ckildren could
manzpulate the equipment that normai children should experience no.
dsziculty. 4 .

The early study of'Willlams (32) contained several valuable -
sugges*ians'with respect to test devices and ,co*ing procedures which
the writer found helpful in refining the present study. The work of
‘Hemnleinr(IQ)_qnd 3eitersen'proyed to be equal}y enlightening as the
problems of 6e é;ﬁ?ing effec ’ne SCOTing 5 ‘y‘tens pegan to appe e* beyond
~'solugipn. Perhaps one of the'most extensive studies dealing with the
rhythm%c abi;itY*of,chlldren‘.q tha; of Jersild and Bienstock (;1).
&1though the ;nvesgégatien‘nas carried out more then.thirty years agoe
and u:iiized nne;;cnnpl ;hildren, it is neyhaps one of the most relevaut
to the ?resent‘etndy. The chilgren.were given a variety of tasks that
range&'from.ﬁeep;ng time to simple music by walking or tapping, responding
| Eq varions tempos, different metefs? and studying the effects of practice

in keeping time tq-music. The results showed significant differences due
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tq}» age, that slow te:xzzg;os reongiszentily yielded lower scores than fast
t}empégsg and that hoys and :gi:{iié' perfogmed 4t sepproximately the same
fevel 'of accaréé?, A émz:; bg Halivering (17} with children between
‘—é;ﬁ';a 3ges of ﬁ% and 13k 2‘&3%3& £hat mo gppreciable or consistent re-
ia%msh;gr existad beé:awen peféaptimuf pitch differences and per-
-j;;&ﬁ?@it)g’i éf ):hyt}.amic parioras, that there is iittle relation of these

amii%:"’ t¥ sex, and that age is ap important factor in the develop-

_,_.. -

nas b«én maée ef i:zze stucn.es “%hich deal w:.th the development of skill
: ;m readmg rhythmic structures, those which exdmine rhythm as it: in-
fluenceg ;he~ affeqt;ive responses to ‘musi.c, or to those which are in-
térésted ii ‘tlzle objective measurement and evaluation of rhythmic
séﬁsifiﬁ:t;y"as‘ a éoippphgnt’of musical talent;

- ‘ The design and :pt_ijr'pdse pf the presénf study evolved from the
writer's éoncern over -tﬁe lack of informatisn about children of elemen-
tay ééﬁadi age. This aspect of the total project was concerned with
seeking answers to the following questions:

1. What rélatioﬂships exist between various modes of aurally pre-

— ‘ ' 'sénting rhythmic pattéfns to children for subsequent duplica-

tion, and' the various modes of response2 which can be made to

these stimuli?

2, What observable effects does the aural presentation of rhythmic
patterns which vary as to leéagth 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 t:mpo seem to become established?

4. At what age do children demonstrate awareness of the under-
iying meter of given musical compositions? How do they

differentiate between different meters?
Procedures

Analysis of Song Materials
There exist several tests Hh:c'fch are designed to measure some aspect

of music reading .compg.a,tence; ,;li,n;ter;gs of. rhythm notation, as well as
portions of tests of musical;?.ty‘ wiﬁ.cfx geek to measure the‘ degree t6
which subjects are capable Qf azscriminating bamaan tcnes which vary
only s~1:r.ght:-1y im-dzzrat:a.on. I'Iazzy Qf };hese measures have been designed
primarily for use with 5&1«&&?&4&5 of n:.gh school an,d callage age. However,
the w::ifter was unablg bo. ﬁigg gf%g.éggai;‘lable :i_gg‘s,i;&‘wzg;ch 'faculd be approp-
riate for use Withsiemeﬁzazry schao’.ghxléreﬁin ‘)ggghéging‘,rtﬁe kinds of
data needed to angwer tﬁe%asii: ;'i‘;};i?séions ﬁﬁziéh haé been poséd Since
the subjects for the study %;ere to zza cﬁleci‘ed from grades ore through
six, the writer felt that it wouid be esaential to have test items with
which these children would be rg_asog,a‘big‘ f@iliar and, at the same time,
tems capable of discriminmating bci:&;g'eﬁ ,_ig"é‘giéus levels of accomplishment.
Therefore, one of the first steps ,t_a}_cgniwas a detailed analysis of several
basic song~-texts to identify common rhytlmﬁ’.c patterns. Test items would
then be constructed on the basis of the frequency with which certain
rhythmic patterns appeared in the gong materials used by children in

these first six grade. . _ | -

i
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For a previous study {Z4) the writer had analyzed a total of 1047
songs and identified some forty-five common rhythmic patterns in Z and
2 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 information, in terms of .the number of
songs and the per cent of the total number of songs examined for that
grade level. It is intetésting t0'qbéérve‘thac'2,424 songs, qi 86.34
per cent of tﬁe fotél number exémined, used the common time signatures
of %for alla breve; %, 2, 2, and g,i Euithe;more, the frequency with
which these appear does not vary sigﬂificanélyAfrom.grade level to

grade level. The miscellaneous heading includes time signatures appear-

g, %2, etc.

'ing no more than 4 times at a given g:age:.sﬁch as 2, 2,
It is difficult for even the"mpsfdally*trained individual to aurally
differentiate between certain basic rhythmic patterns found in the various
duplé or triple meters because such differences are often largely nota-
tional in cﬁaracter. For examplé, assuming that no marked differences in
tempo exist, the half-quarter note pattern in Z sounds very much like the
quarter-eighth note pattern of 8. Similarily, it is difficult to aurally
differentiate between a pattern in‘% gf alla breve and the same pattern

in 2 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 observgd when constructing test iteme if the
items were to be capable of discriminating between levels of profic.ency.

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 fregquency with which this occurreq, the second,

third, fourth,

th and sixth grade books -of four.bagic sorng series
were examined. An analysis was made of the 2,942 songs which used
these five common time signatures of aila breve, %, 2, 2, and g and
the results are summagized in Ihﬁle 59,

This shows that 1,578 songs, of2§3.64 per cent of the total nurtber

examined, had no anacrusis.. The table also shows the more common types

" of anacrusis to be the ei_hth note for ngnﬁ g, and the quarter note for

2, 2, and éila:ﬁrgﬁé.'"fhesé fiﬁe treatmbnté were. found in 890 songs,
or 30.25 per cédt.éf the-total number examined. It seeﬁed advisable,
therefore,'to consfruct rhythmic test items which raflected these several
kinds of treatﬁent;‘ |

The writer believed that the aural and notational similarities of
rhythmic patterns in 2 and 2 meters were such that an.analysis of both

meters would régresént unnécessary duplication of effort and decided in

favor of % meter, Although many similar rhythmic parallels, primarily

aural in character, also exist betwéen 2 and g the writer believed that

separate analyses éf these meters would be productive. is decision
was based upon the fact that most of the g §ohgs 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 Z songs are sung at a tempo which emphasizes one pulsation
per measure. However, tnere are also a great many Z songs that must be
sung at considerably slower tempi so thét the aural impression is one
of three distinct pulsations per measure,

The following guidelines were established to assist with defining

1. Because of the interrelationship which exists between éhe text
of thg song and the rhythmic notation.of the ﬁelodic line, no
fﬁytﬁmié péttérn could terminate in the middie of a word.

2. Since the rhythmic notation ﬁsuaily reflects the number of
syllépieé in a~wofd, rhytumic patterns would be permitted to
contain rgpgatéd notés of similér durative value.

3. The»melodic line, in cénjunction with the text, could be used
to more clearly idgntify fhe 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
cénfigurétions are consecutively or sequentially repeated within
a‘mﬁsical phrase, also using repeated rhythmic motives, suggested
that a cbmg;ete 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
ﬁelodic movement .toward the end of a musical phrase.

6, Once a rhythmic pattern had been tentatively identified, this

identification could be wverified 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 nota of any rhythmic pattern was not to be used

as. the basis for identifying as different, patterns which in
all other respects were identical.

9, . The -xhythmic notation for: only the first verse of any song

- was analyzed. .In songs.containing repetitions, .only .the new

ending was: analyzed; not the entire repetition.

An analysis of -approximately 1,700 songs found in ithe second thrqugh
sixth grade books of six basic song ;series was fhen«carriedyfoxward to
identify common rhythmic patterns in %;;i, and g-meters, The final
columns ofMTablezGO show that approximately-the same number of scugs
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 gradeviooksuthan for the other three levels, This difference
may be attributed to the fact that :a-given song was analyzed only once
and, since‘many\soﬁgs belonging to. the traditional repertoire are re-
peated in upper grade books, there was no need to duplicate the analyses.
Similarily, a schg 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 2 songs, represents almost fifty per cent of the total
number of patterns which had been identified. However, cdespite the
smaller nuwwZer of patterns for each of the other two time signatures,
it will be noted that the total frequency count does not vary in pro-
portioﬁ to the number of patterns. For example, the 67 different

patterns in 3

meter represent only sixteen per cent of the total numper
of patterns which had been identified, but they are used with a com-
bined frequency “(3370) -that is almost thirty-cne per cent of the total
count of 10,984. These same relationships heid at each of the grade
levels, altiiough the percentages which were calculated have teen omitted
from the table-to simplify the presentation,

Thé 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

200, For 2 méter, 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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forty-four per cent of the total count of 3523, In % 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 g meter there are twenty-three patferns
within this range, or thirty-four per ceant of thé total number identified,
yet these account for almest eighty-five per cent of the total f:eguency
of 3370. These s;xty-five patterns, although only fifteen per cent of
the total number, have a2 ccwbined 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 mete:r which the writer felt could be used as the basis
for comnstructinz test items, with the identification based on the total
frequency couﬁt for the combined grade books. These pattezns, together
with the frequencies, are given in Table 63. The twenty patterns are
13.i6 per cent of the total number for z'meter but account for almost
sixty~-one per cent of the total frequency for that meter; for Z meter
they are only 9.80 per cent of the total number but have a frequency
count that is 44.70 per cent of the tutal; and for g meter, the twenty
patterns constitute 29.85 per cent of the tctal and account for eighty-

one per cent of the total frequency. These sixty patterns were con-

] 1 e et arm—

sidered a sufficient number from which test ltems 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 tc be constructed. Experience with testing children of elementary

R
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Table 63

Sumnmary of Common Rhythmic Patterns in Three Meters,

., Giving Frequency and Per Cent of Total Frequency Count

¢ Meter)
Patt_ere Freq. %*
JJJJ!JJJ 355 8,67
S JIId|J 309 7.56
e o ¥ 210 5.13
)Qm:l J'jj 202 4.94
JJ5Jd|dd 18 | 450
J—: J J'l J ;1‘33 |- 3.26
J_TT_J| Jdd J‘ 125 | 3.05
J’[ I T S w | 2n
J-jjj | Jd 3 103 2,52
J’ | mi‘\- 97 2.37
J J |d 84 2.06
Jd 4 dd 84 2.06
d Jd 4 62 1.52
d JJjdd 56 1.37
dojddiéd|d 51 1.25
Jdedd I 47 1.15
Ji o J".H J 4 46 1.12
Jdddid 45 1.09
‘PP YRIPEY. 42 1.02
__ Total | 2489 60.84

* % of total frequency count of 4081
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Tabie 63 (Cont‘d)

(3 Meter)
Pattern Fregq 7*
Jdd d|d 196 5.56
Jd|d 4 d|d 153 4.34
dldd d|dd 121 3.43
d 4 Jid 99 2.81
dld Sd|d 4 98 2.77
d|ddd|dd d|dddid o7 | 2.75
ddd|ldd JIddd|d 94 2.66
J J J,:' Jdd 87 2,47
é |4 JTDI édd 72 2.04
did $dddd 70 | 1.99
dd|d ddl dd 62 | 1.76
4d JJJ'][JJ 59 | 1.67
Jdidddld 54 1.53
dddid diéed did 50 1.42
d d &d|d 48 1.36
33 do| d 48 1.36
d 4 L d did d1d. 45 1.27
d1d 44 41 1.16
did Jid d1d 4(d 41 1.16
d1d di1d did | d 40 1.13
Total | 1575 44.70

e e

* % of total frequency count of 3523
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Table 63 (Cont'd)

(§ Meter)
Pattern ~ Freq. %*
Pld dd Sdd 509 15.11
Pl dd P& 428 12.70
S| ITI FT T 191 5.67
S1d » 5T 44 184 5.46
Pld >ddeld s 177 5.26
d & JidPd 172 5.11
SI1dd8 §dd|dd 154 4.56
599 m;m J 102 3.03
dodd Fyd 24 " 100 2.96
d £d 14 4 | 95 2,82
_ S5 & P4 d 89 2.64
* Jos d 54 83 2.47
ST dTId T 74 2.20
Fde 5534 61 1.81
d FéFisee s 59 1.76
Fddddisdd 56 1.66
SNEII H TS 52 1.55
Pld & H T 50 1.48
| Sl 49l d 46 1.36
‘ IR TR Y L 45 1.33
_ Total 2727 $0.93

* % 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.

1.

3.

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 reprgduce the pattern by
tapping on a metal pléte.

Test II - Eaéh of the 8igty paéterns 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 characteristics 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. |

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.

These were as follows:
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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 2: 2, a fast Z, a slow 2, and fast 8. Half-minute
excerpts from these compositions were then tape-recorded and
each excerpt presénted 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 tC zeproduce this basic beat by tapping on a metal plate.
The purpose of the task was to detezmine whether children
could identify the underlying pulsation present in a more
complex musical situation. |

5. 'Test V - In order to détermine the degree to which children

- -are able to maintain & steady beat, the child was to tap at
a speed which was establishad by a metronome, with the sound
of the metroncme present throughout’the entire task. Four
tempi were selected for the task, 60, 92, 120, and 152 b=zats
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. Cne school
had been réndomly selected from that group of schools located in a low
socio~economic setting; the other from the group located in a hign socio-
economic setting. Beéause of the varying naturz 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 childrén 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 adminigter on
cedures described for the exploratory work with the Timbre Study in
which each child had been given three tests. Each child was tested
individually and the pupil responses tape recorded in the testing
S¢ssian,r There is no need to summarize the results of this éxplora~
tory work since the primary purpose for securing the information was
toAprOVide a basis for refining the tests and testing procedures., The
fina; tests used for this aspect of the study are.described in the

following section.
Final Tests

1. "YRhythmic Patterns Test"

The first three tests, using the sixty rhythmic patterns, were found
to require almost twenty minutes for administraiion because of the numbex
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. Althbugh there were only thirty-six

cases for each of these tests, an item analysis was carried forward to

a . Fl P A e m s ae e - - - « - - ~ee o - R - gy .- N - ©amr e v e e
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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 thrce tests showed that the nature of the stimulus
and the response had little effect upon the relative difficulty or dis-
criminating power of thlie test item itself; fhat the analysis of one
test identified essentially the same items as the other two analyses.
Ten items from each meter were selécted for the final forms of the test;
the brief orientation and practice session 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 pattern as it was tapped and he was then to dupii-
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 rhythmical}y. 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. “‘he melodic
content for Forms B and C had been drawn from those itemsr uvf 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 chil@ 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 reasopab1§ isolated from exterior
noise. In addition to the tape recorders, fcr Forms A and B the child
was provided with & wood block upon which hé tapped his responses., The
testing session began by explaining the nature of the pquipmént 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 rbythmic notation, a process
which is relatively simple for trained musicians. Questionable re-
sponses could be'féplayed in order to verify their exact nature. For
Form C, the data sheet contained both the rhythmic notation of the
response, as 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 chieck 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.

e S Ry SR Wt R Cpvs R L S
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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 1tém 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 alsc clearly
demonstrated that .a close relationship existed between item difficulty
and item length, Additional criteria for scoving 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 rqtained the
éssential rhythmic characteristics of the stimulus were
given only fifty per cent of the total item value. For
example, if the response to " iy JU'H" was " 4 & - pause -
n d ", 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 stimuwlus. This diffirence dia 1t tecome a

factor in scoring the test because the children had not been

SR

given specific instruction to r=tain the tempoc of the stimulus
for their response. Furthermore, such tempo .changes were
relatively rare.

- 2., "Identification of Meter Test™

hie fourth exploratory test, in which the children
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were to identify the basic beat of each of ten musical excerpts, were
relatively inconclusive. It was cobserved that at each grade level many
children were unabie 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 expecéed for the test. Other children apparently needed more than
one such session before they were able to respond efifectively. This
suggested that several learning-tes:ing sessions 1 +ther 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 simce poor test parformance could f
be due either to failure to undersiand the task or to an inability

co respond even though the child clearly understood what was expected.

The desirability of using shorter tests 1is one means of minimizing the

Sy ey P St va s

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 qu 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 Reat: Continued Stimulus", used a metronome to provide
the stimulus and the child was required to tap with the retronome 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 ona 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. The sections

of the test were as fecllows:

‘ Tempo Total Number of 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

P L P e o A G B P g LY L B —
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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 singie twelve
to fifteen-minute testing session..

A related test~ "Periodic Beat: Imterrupted Stimulus" - was also
constructed in order to discover whether children could establish and
maintain a steady beat when the stimulus (metropome) 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 wss given followed by units of silence, are given below in

terms of the number of beats contaired in each unit. These segments

were the same for each tempo:

S

W o e e -

bl
. e N

)
L o ey e o e . e o
R . -




211

Stimulus Stimulus  Stimulus Stimulus Stimulus Stimulus
Present Silent Praesgent Silent Present Silent

Segment 1 16 beats 4 beats 8 beats 4 beats 8 beats 4 beats

Segment 2 g heats 8 beats 8 beats 8 beats 8 beats 8 beats
Segment 3 IZ beats 16 beats 12 beats 16-beats 12 beats 32 beats

It can be seen that as the units of silencs 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 & 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 ag the co -resg-
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 cbserved the same procedures.

Twe 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 pupii 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 respoase 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 emploved bv Peitersen {23) scemed most
the presenE 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.

TUAEEML Craskacia.
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The test itself, in terms of the continuous or interrupted
sound of the metronome -nd the verbal instructioire announcing
the Seginning 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.

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.

The nature of the task had led to the development of a scoring
system which required perfect synchronization of the stimulus
and response. To accompli?h this the stimulus had to be
recorded at the same instant it was heard by the child. Re-
cording froﬁ an external speaker would have created a slight
time lag and would also have maximized the chance of reéording
extraneous or ec.o signals. Therefore, the test was 3lsc 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 testling program in the schools.
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The first step taken to insure accuracy and objectivity in pro-
cessing the data for the "Pefiadic Beat Tests' was to transform the
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 patﬁerns
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 thé scoring procedure, Using the
equipment requifed orly that the two marking pens were carefully adjusted
so they recorded inlthe same vertical plane, and that the output signal
of the tape recorder was strong enough to activate the pens, thus pro-
duciﬁg a sharp, almost vertical line which represented the beginning of
each sound., It then became a simple, but tedious, procesé of examining
each stimulus and response to determine whether they occurred simultane-
ously, thus earning a score of zero denoting no deéiation or a perfect
hit, or whether there was a deviation. 1In 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 valu: of the deviation was given in terms of the

number of 'millimeter squares the responses anticipated or followed the

stimulus. Taxing 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 cach 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, vegardless of the tempo or number of stimuli. This meant that at
é 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 sectioms,

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 reasoms.

A deviation score was derived which could be used to describe
the magnitude of the deviations when such deviations appeared.
This score, although it possessed certain weaknesses from a
statistical point-of-view, seemed to be more descriptive than
other possibilities which had been explored. The taék 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 summed 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 stuéy. It will be noted that

the sum of the squared deviatioﬁs was not divided by the

total number of responses which each subject gave since this

would have included perfect responses for which no deviations

ware observed.

The writer was not satisfied that this scoring procedﬁre 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 om 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. Feriodic 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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-between tests. However, this time interval was flexible and ranged '
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Rhythmic Patterns Test. In the latter instance it was considered un-
wise to give all thfee forms of the test to the same group of children
because it would then be difficult to :letermine the degree to which
practice might influence scorez on the two svbsequent 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
gfoups of equal-size. Each group was thgn assigned one of the three
forms of the Rhythmic Patterns Test, with all assignments made at
random. Theﬂéesting 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 gropp; in the following order:

- ist Test 2nd Test 3rd Test

Group 1 Test 3A Test 1 Test 2
“Group 2 Test 2 Test 3B Test 1

Group 3 Test 1 Test 2 Test 3C

Each child was given the series of tests with approximately one month

from two to six weeks. The only reason for using a different sequence y
of tasks with each group was to minimize the possibility that a fixed
sequence might have some effect upon 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.

e
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=
Results of the Study
Rhythmic Patterns Test
The three forms of the Rhythmic Patterns Test were designed to
<R

provide information with respect to the following questions:

1. What relationships exist between the accuracy with which
children perceive and respond to rhythmic patteris 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‘patférns when the
patterns vary as to meter, length and copniexity?

Such information would be of considerable value in planning the sequence

and content of those aspects of the general music program of ti:e elemen-

tary school that are designed to develcp 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 tesf results were obtained for a total of 331 children,

‘i distributed by grade and test form as shown in Table 64. To carry for-

ward the desired statistical analyeis 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 che data will




220

Table 64

Distribution, by Grade and Sex, of 331 Children

Participating in the Rhythm Study--Rhythmic Patterns Test

i R
Form A Form B Form C Total

Grade | 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 28 8 8 » 12 9 21 fl % 31 s

4 12 11 23 8 8 16 8 8 16| 28 27 55

5 8 9 17 g 8 16 9 & 17 || 25 25 50

6 9 13 22 8 8 16 {12 9 21 || 29 30 59
Total | 62 63 125 48 49 97 | 5851 109 |l168 163 331

Table 65

Summary of Analysis of Variance of Rhythmic

Patterns Test Sccres for 288 Children

A Sum of Mean
Source of Variation Square df Sauare F

Treatment 195.271 2 97.635

Grade 6817.042 5 1363.408 7.226%*
Sex 690.681 1 690.681 3.66
Treatment x Grade 2349,563 10 234.956 1.245
Treatment x Sex 315.882 2 157.941

Grade x Sex 493,694 5 98.739

Treatment x Grade x Sex 1388.618 10 138.862

Within 47548.750 252 188.686

Total 59799.500

287
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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 rathe: 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 onrly major

variable which yields an F ratio that is significant at the .01 level.

., . The three treatments do not produce differences that are significane,

nor do the differences between boys and girls approach an acceptable
level of sigrificance. Furthermore, none of the interactions invoiving
the thiree major variables are significant. It would appear, therefare,
that the mode of presentation for rhythmic patterns is not a factor
affecting the accuracy with which children reséond to such items. The
rhythmic content ié 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 influeuces 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 grade-by-grade improvement occurs because these
show considerable variation from treatment to treatment. Undoubtedly
the absence of such improvement might bé 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 duriné the later grades.

The analysis of variance showed that the difference between the meaus
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-
ihough 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 &
Apart from these rather obvious cases the remaining eleven comparisons
gshow that the differences between the means of boys and gixls are rela-
tively emall, 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




apparent, as Mainwaring and Buck disccvered, 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. Tablie 66 shows that each grade
level reacted differently to the three forms and, becausei of this wvariation,
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 noéation 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

224

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 recponse. It is also

~Tsl PR e Epbe e T = C— —_— —
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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 onez task of the melodic-rhyehmic 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 concluced that the addition of the rhythmic factor to a melodic
item did not inhibit or enhance the auditory perception of melodic
items. 1In the present study the hypothesis that the addition of the
melodic factor to a rhythmic item was shuwn 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 respense, are given below:

Grade Pitch Rhythn
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 inherentliy less compiex
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 respomse,
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
Section I in 2 meter, Section II in 2 meter, and Section III in g meter.
Section I and II each had a maximux possible score of 32 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




the raw scores for an analysis of variance.
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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 be easier or

more difficult than items in another meter.

Means, by Grade and Test Form, for Sections of the

Table 67

Rhythmic Patterns Test
Form A T 7Form B Form&C
I II IIX I II II1 I I I11
1 25.19 23.0% 32.81 | 28.25 25.69 30.62 | 26.12 22.75 29.56
2 28.05 26.94 36.56 | 29.88 27.19 36.06 | 29.00 26.00 31.75
3 29.94 28.62 38.00 | 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

————————— ——————————————— gl ———— ’W
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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.

differences exist between the means for Z and

3
4

If no significant

meter it is also possible

that the means for g meter, when adjusted, would fail to produce signi-

ficant differences.

The writer was not, however, primarily concerned

with establishing that cne meter was easier or more difficult than any

other. It is-also 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 r:lationships existed
between the scores for each pair of sections. The correlations that were

obtained were all significant at the .0l 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 IIL. 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 correlatioms.

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 gride level and test form, since a general summary will
serve to empbasize the more 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 X

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

Form A
Section N

I 940 73.44
I1 771 60.23
11t 606 47.34

Total 2317 60.34

|

Table 69

Number and Per Cent of Correct Responses for Rhythmic

Patterns Tests, by Grade, for 331 Children

e —

Form A —Form B Form C Total
Grade | N % N % N % N %

203 40 181 40 274 51 658  43.9
299 52 304 60 296 58 899  56.7
557 66 253 53 414 66 | 1224  61.7
' 62 281 58 328 68 |l1037  62.7
373 65 256 61 394 77 1023  67.7
457 69 314 65 389 65 | 1160  66.3

1

o »n B LN -
K8
N
o0

1-6 |2317 60.34)1589 56.35}2095 64.07} 6001 60.43

l%
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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
t.ests 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 responsas 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 mnot change signiticantly 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 iﬁ 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 totai number of responses made. Within this number of in-
correct responses for the grades cuorbined, 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 cnly 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 7035er cent of fhe total error count, indicating that chiidren at

all grade levels maﬁe 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 chariacter-
istics of pupil behavior rzlating to the kinds of errors made to rhyLfhmic

items.
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Periodic Beat Test

The design of the Rhythm Study utilized a total sampiec 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 buth 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 stimmulus and respense 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 inu
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 tne deviations entered above the respomse. It may

be of passing interest to point out that this involved, for the 320

P N
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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 thut 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 imvolved.

Although 360 children had been scheduled to receive the Pericedic
Beat Test, many children were unavailable for testing and test data was
obtained for 320 chiidren. 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 reccrder con-
taining the Pupil Response Tape, the microphone may have been
incorrectly placed, or there may have been failure or improﬁer
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 equ;gment resulted in a
volume level too low to activate the marking pens ~b the

polygraph.

B v~ s

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, because 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 f:o 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 toc few responses there seemed no adequate way

to arrive at a satisfactory score because of the obviously

ping rate. There was seldom any probiem 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 stimull. 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 deviationj), 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 stimulusg? 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 respcnses with de-
viations as large, or larger than 12 millimeters. The de-
cision to 1imit the allowable size of the deviation to haif
the distance (6 millimeters for the above example) between
stimuli made it necessary to discard, as unusable, test

sections containing fewer than 30 responses.

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 obtailned for

241 children. 1In oxrder 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

I

j M- = ~——
Complete Tests Partial Tests Tatal

Grade| B G Total %" | B G Total % B G Total

1 16 16 32 53,3 12 16 28 46.7| 28 32 60
18 21 39 70.9 16 29.,1] 26 29 55

20 20 40 33.3 8 16.7| 25 23 48
19 20 39 73.6 14 26.4) 27 26 55
26 24 50 92,6 4 7.4 26 28 54
20 21 41 82,0 18.0{ 25 25 50

o n & W N
n © O Un o
S T > A T V- I o o)

Total {119 122 241 75.3 | 38 41 79 24,7 |157 163 329

———— o ——— r—

*
Partial tests are those with one or more sections missing
or sections which could not be scored

**Z 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
characterigtic 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 Periuvdic 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 were significant at the .01

level, but that order and sex were not significant., None of the inter-




237

Table 71

" Summary of Analysis of Variance of Periodic Beat Test

A, Number of Correct Responses

S=ores for 192 Children

&
Significant at the .01 level

A A —
B —i_ T:"-_

1535

e gttt e o s

T e (aa £ R

Source of Variation Sum of Squares df Mean Square Fn-
Tempo 5,175.27 3 1,725.09 65.93%%
Ozder © - 31.22 1 31.22 1.19
Grade 2,282.66 5 456.53 17 .45%%
Sex 40.36 1 40.36 1.54
IxO0 23.67 3 7.89
TxG 384.61 15 25,64
TxS 8.40 3 2.80
0xG 11G.80 5 22.16
0xS 45.03 1 45.03 1.72
Gx§ 228,68 5 45.74 1.75
Tx0x6G 218.28 15 14.56
Tx0xS 14.29 3 4.76
TxGxS. 407.42 15 27.16 1.04
0x€GxS8 25.28 5 5.006
Tx0xGxS$S 38.38 15 2.56
Within 37,678.94 1440 26,17

Total 46,713.31

ﬂ
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Table 71 (Cont'd)

B, Deviation Score

Sur of Squares

Mean Square F

Terapo 46,855,97 3 15,618.66 53.43%%
Order 1,060.48 1 1,060.48 3.63
Grade 14,939.74 S 2,987.95 10,22%%
Sex 269.04 - 1 269.04

Tx0 2,433,264 3 811,08 2,77
TxG 15,361.20 15 1,024.08 3.50
Tx S 61,22 3 20.41

0xG 898.24 5 179.65

O0xS 217.08 1 217.08

Gx$ 4,208,72 5 841,74 2.88
TxO0x@G 4,424,57 15 294,97 1.01
Tx0xS 570.08 3 190.03

TxGxS 5,061.92 15 337.46 1,15
0xGxS 712,42 5 142,48
Tx0xGxS 3,283.06 15 218.87

Within 420,933,611 1441 292,32

Total 521,290.61 1535

o Significant at the .01l level

e S .
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actions petween 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 coﬂbingd. A correct response was possible only if the stimulus and
response occurred simultaneously and, in view of sc 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 9Z and 60 respectively; as well as
between the two slower tempos of 92 and 60, These children werz 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 &
similar level of accuracy and that a marked improvement cccurs 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

e o b et

. mormsmegSame
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Means, by Grade and Section, for the

Periodic Beat Test

A. Number of Correct Responses

152 120 92 | 60

lst 2nd Mean| 1st 2nd Mean| 1st 2nd Mean| lst 2nd Mean
9,72 8.00 8.86| 8.16 8.00 8.081 5.22 4.66 4.94) 2.88 4,09 3.48

9.38 '8.25 8.81|7.47 6.91 7.19| 6.31 5.38 5.84| 3.62 3.66 3.64
10.12 11.16 10.64 | 9.25 9.31 9.28| 6,97 8.28 7.62| 5.34 6,12 5.73
10.06 11.19 10.59 (11,03 10.59 10.81] 8.62 8.03 8.33] 6.59 5.97 6,28

nn Wy =

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

196 10040

e — . p——eg—

10.08 10.24| 9.39 8.8% 2.14{ 7.57 7.12 7.35 5.34 5.47 5.40

B, Magnitude of Deviations
_ 152 120 92 60

1lst 2nd Mean|{1lst 2nd Mean| Ist 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 9.97 10.02]41,51 21,71 31.6L.
3 2,52 2,38 2,4572,56 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 3.3 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 5.76 6.,57)19.84 14.05 16.94

i
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3 through 6 were significant at the .0l 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 contributing factor is that of the refined muscular
’Coordingtion necessary to tap at a tempo slower than 120 beats per
minute.

The test was constructed in such a way so the child mOng from 152
to 120 to 92 to 60 and then, after a rest, repeated the task begiuning
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 représented the magnitude of the deviations, when
deviations occurred, are given in Part B of Table 72. This is only a
statistic, as has been meutioned on page 216; and cannot be interpreted -
as an average deviation for the total section either in terms of fractionms
of a second or millimeters. A child with several responses, each de-

viating from zero by either a + 1 or - 1, would have a magnitude of

. SEUTUPE -
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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 beer 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 weakiuesses of this particular procedure but
it does indicate, in a general way, what is taking place.

The Scheffe test between the fouxr 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 iarger deviations. ;
To this must be added the physical factor of coordination at so slow a
tempo., The analysis 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 ¥ vatio of 3.50 for Tempo x Grade approaches the .05

lxvel, as dqes the F ratio of 3.63 for the main effect of Oxder. This

ER v e — e o
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suggests that there is a good possibiilty that the magnitude of the

deviations for children in Grades 1 and 2 is more directly influenced

by the tempn of 60 beats per minute than any other tempo. It also

suggests that the practice effect of the first half of th. test has

more influence upon reducing the magnitude of the deviations which

are made -aan it does upon increasing the numbér 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 = Nuwber 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
did not includ le 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 gzrade 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, eitner unrecorded or an unreadable poly-

graph record; (2) one or both sections cannot : : scored because the

number of responses is greater or less than 30; and (3) ome or both
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sections are complete and scored. 1In the event only one of the eight
sections was classified as void or containing the incorrect number of
regponses, the total test was discarded as unusable. The data showus
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 sectioms.
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'y 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. Tabuiations were made, by
grade level, of the number of missing sections for each student aund
these are summarized 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

TSI
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Table 74

Summary, by Grade and Number of Test Sections

Missing, of the Periodic Beat Tests for 79 Children

Number of Sections Missing or Unscored

Grade 1 2 3 4 5 6 7 8 Total
1 0 7 4 6 5 1 3 2 28

2 6 4 2 2 2 16

3 S 2 1 &
4 7 4 K 14

5 2 1 1 &4

6 1 4 1 2 H 9

1 4 2 79

0 e
——

scoring system could not take into account test sectiong 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 responseg jinvolved, by measuring the distance between responses. The

writer felt that the results of such treatment of the data might not be

of suffisient value to justify the amounts of time that would be required.

Furthermoze, this was not directly related to the major purpcse of the
task - tc measure the degree to which children could maintain a steady
beat when provided with a constant stimulus,

The regults of the study indicate that children experience less
difficulty in tapping at a fast tempo than & 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

—
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represent a tapping rate faster than the stimulus. The analysis of the
206 test sections that contained the iacorrect 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
ocbserved number of responges 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 tne 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 containing more thar 49 vespenses. Ex-
cept for the previously noted difficulties emcountered by firet grade
children, there is no evidence to suggest that any of the other grade
ievels are sigrificantly different.

The plan of the study included a second Periodic Beat Test which
used an interrupted stimulus, The test was given to 292 childrern and all
of the tests have been processed snd the deviations identified, The
problem of scoring the tests has not yet been solved because almost all
oirthem are similar to those 72 taats which contained the incorrect

number of responzes. The present report will nok, therefore, attempl

to describe the performance of thesz children on the sscond fask al-
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Table 75

Summary, by Grade, Tempo, and N of Responses, of the Number of Sections

of the Periodic Beat Test With the Incorrect Number of Respanses

Tempo (Grades Combined)

120 92 60

152

6 Total
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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 tc performance on the
Rhythmic Patterns Test. Tiizable 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 scorxe for the Rhythmic Patterns Test, were calculated, Because of
the smail numbers at each grade level, the zix grg?eg were combined for
this treatment of the data. The correlations wer: i+ follows:

Periodic Beat and Rhythmic Patterns, Form &, r = .32

.33
.32

i

Periodic Beat and Rhythmic Patterns, Form B, =

Periodic Beat and Rhythmic Patterns, Form C, 1

i

Although these correlations are statistically significant at the .05
level, they are small enough to suggest that only a tenuous relationship
exists between imitating ¢he auvral presentation of g rhythmic pattern

&

and maintaining 2 steady beat, Thiz is not unexpected because the two

tasks, although both essenzially aursal in character, would not necessarily

be measuring the same kind of skill. Undoubtedly the covrelations would
be higher if skill in reading rhythmic patteris was compared Lo the
performance on the Periodic Beat Test. There mny well be other compari-
sons which might be made but the study was noi designed to do much more

vhan explore certain aspects of the total problem of rhythm,

ISR ORI
R UAN v

%

TR VORI T A ¥ o 2 e - v e
RS AR S T TR A B AT .
RO\ S o Y_-“':"m\_}-w\-w‘%::::\‘ L e TR g e

R N
~t

~ OO - ST B . N
. “s - oy - * p— n —

E 1Y



250

Summary

The results of tlie 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
sungz 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

[3

is provided by a metronome.

4. These children earned only half as many correct responses for

il

ig the itemsg in g meter as they had for items in 2 meter.

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, PFor 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,

espectally for children in Grades 1 and 2, produces significantly
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larger deviations than any of the other three tempos.

There is a general tendency, noted for all grade levels and
tempos, for children to tap at a rate that'ié faster tham

the metronome.

The variable of sex did not produce any significant differences
for these two tasks. -

The problem of gathrring data for tasks similarx 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.




CHAPTER VI

SUMMARY AND CONCLUSIONS

Procedures

This five-year study, carried on during the peilod from 1960-1963,
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 sampies 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 tbat 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
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part of the regular music program of the schools, mest 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 respomnses 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 esuch 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 lengitudinal study.

1. The differences beitween boys a#ﬁ girls, in terms of the suditory

perveption of musical sounds, appesrs to be related to the nature

of the taslk, Two of the three groups that had been given the
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; 45-Ttem Test showed boy-girl differences that were significant

? at the .0l 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.

N
.

All of the tasks showed that the differences between Grades 1

and 3 were always significant at the .0l level; that the children
in Grades 2 through 6 usually performed zt approximatelyhthe

? ~ same level of accuracy indicating that a plateau had been reachéd;
| 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 change their posi-
tion with respect to their peers during subscquent years, con-
tinuing to earn low or high scoves,

4. With respect to resbonses made to melodic items, there is a
definite patterp which indicates that the large number of non-
melodic responses made by first grade children are usually

eliminated bv 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 respcases, which is usually accomplished
by Grade 4 or 5. The final stage is to transform partially
correct responses to correct responses., The difficulty of the

item has a direct bearing upon the rate at which this change

“-in the grades for easy items.
5. Tae data for the Phrase Test used in the Longitudinal Study
-. shows. that the ability to learn a short musical pl'lrase without
- ~any. external assistance is an'extremély-difficult~gask. .Child-
}rén;inﬁGfadé$~5,énd'GthGanbrehcqmpgténce than younger children
.- butr only ome=third of the 8ixth. grade group managed to learn
the phrase in teﬁ trials. Only cight out of 90 children were

capable of . learning ‘the: parase -by Grade 4 and retaining the

2 8kill-fot- subsequent years.. Furthermore,-a second phrase given

to these children: in sixth 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

:ﬁ93piteﬁexperigqcerwith-a*tésk of this: kind.

65 ‘The .ability to .learn .a musical. phrase is- not strongly influenced

. byﬁthéraccu;acy‘with*whichachildrep.arevable~to respond to short
" melodic items. " High 'scores  on: the 45-Ttem Test-did not insure

‘that the phrase, wusing these same. items, would be learned.
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Wnen melodic items are presented by media other than the

piano, children responded with signifieantly less aécuracy

to flute and piano than to violin and soprano voice.

The Timbre Study showed that item difficulty is a function

of melodic content and not of timbre.

The Harmony Study showed that the accuracy with which children
respond to melodic items is not significantly influeaced when
harmonic versus non-harmonic treatments are comparzd. However,
when the complexity of the harmonic treatment that is given to
both the .stimulus and response is consideréd; children respond

with‘gréatestaaécuxacytﬁhen the résponsa is accompanied by a

-simple: three=chord progression. The multi-dhbrdiprogression

<

accompanying the response: is’ found to seriously inhibit melodic
accuracy. °
The. Harmony Study also showed that when harmonic accompaniment

is present: for the.stimulus and the responses that three distinct

~levels. of ‘accuracy appear; Grades 1 and 2, Grades 3 and 4, and

‘Grades 5:.and 6.
Thg?Rhythm;Studywshbwed‘that&although:children respond with

greater aééuracy to -the rhythmic content :of a melodicr-rhythmic

fitempthanutp fhe:meiodic content, .the use of melodic-rhythmic

versus only rhythmic presentations does not produce significant

- differences in-terms of accuracy of respoase toc. rhythmic patterns.

12.

In:general, the ability to respond accurately. 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 coﬁpleted second grade.

13. All children experience significantly'moré 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 deviati&ns
than those noted for the other two grades.

14. Throughout the prdjeét it was evident that most'children,
apptoximately 85%;1h§d learned how to control the singing voice

" by Grade 2 biit that approximately eight per zest of the "problem

~gingers" in Grade 1 remained "problem singers” throughout their

- totdl elementary- school experieice,
Con¢lugions and Implications

The major hypothesis that age (grade level) is a significant factor

in the development 6f audito¥y perception is sustained with limitationms.
For most tasks it is 5%§iéﬁ§”that this réaches a plateau no later than
Grade 3 but there are indicitions thdt- the ﬁoSt‘?igﬁificaht changes
cceuf between Gradés 1 and 2. ~This agrees, ‘in part, with those who
adVDCaté‘éﬁ“réédiﬂééé“'ﬁrbgramfﬁut'it‘3130 suggests that unless greater
attention f&iﬁéid'Eoutﬁé'dé;eib§MEﬁt:éf‘aﬁféi’unﬁef§tanain§s when the
child is i first grade, this will seriously inhibit his subsequent
musical.ﬁévélépment. It ié aIéb evident that most first grade children
can develoﬁ sufficient auréi'uﬁdéfstanaings so they are able to partici-

pate successfully in music reading 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 continuas to experience
difficulty with such items,

The fact that a plateau is generally reached by érade 3 does not
indicate that full develoyment 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~¢gn.t§kg‘91agg ip~§he upper grades. Almost every task utilized
in the -stu.di': showed. that there was, even after Grade 3, opportunity for
continued improveﬁent'qq the part of a substantial number of children.
Tﬁe fact that relaéiveiy'feﬁ'éixﬁh.giaaevchildréﬁ have attained suffi-
cient mysiggl,gndég§t§nding so as'tb4epab1e them to learn a simple
musical phrase without any external assistance is but one example.

The findings-pf ;ge overg;l project indicate that there is a
téndéncy for gir1§,;gi?e§£brg:wi;h greater accuracy than the boys. It
would appear, however, that these d;fferences, pggpigularily for children
in the upper grades, can bgugttribﬁﬁeg more to at;itndgarmotivation, and
level of aspiration than to basic differenges_ip texrms of musical com-
petence. The gitig)generally cogtihggg to improve their performance at
each-ggcqgssivejgrade.1eve1, four through six, while thg boysﬁshQWed'
either slight improvement or did poorer in Grade 6'thgn‘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 girlé 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-
cedures: reviewed: and revised.

"o+ The-regults of the study also emphasize that the ability to imitate
-the;:aural presentation of.certain: kinds of musical ideas is not a
.méaédrgqqf the understanding ‘these.children have of such ideas. The
‘tggﬁqug relationshipsZWhich exist between -duplicating short melodic

approach- to-the First taSk and a lack of understanding and musical

thought'fon'thezseconéwtqsk- The samé relationship was notad between

the ability to imitate rhythmic patterns andymaintainiqg:agst@aéy,heat.
@hildxén:need~t9:1e@xnrhdwth;think-muéigallys how to_.analyze and evaluate
thﬁ.ﬁagtgré,thét‘are;px@s;;tuin a musical -situation. The fact that when
_¢értain of the basic elements of music are presented in combination -
telody-rhythm, melody-harmony, timbre-melody - does not inhibit performance
indicates that children are capable o’ responding to more complete musical
sitﬁations. Children will respond to that which they are asked to re-
spond‘tgy even in complex auditory‘éituations, and it may not be necessary
to. treat each of theSéfeléments 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 thét 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 6pportunities for overt
performance so that systematic evaluation by both student and teacher
can take place. éuch opportunities require time and the average music
teachér; faced with large classes, full teaching schedules and the
usually limited aﬁgunts of time provided by the school, can hardly be

expected tc“carfy foward such activities. It is also evident, because

.of theiﬁlaéeautaiready referred to, that children cannot continue toward

dévglopihg%éfﬁ&ﬁimai level of music¢al growth and understanding unless
the -s2liool 96 able to provide both time and opportunities for -such
growth, as well as qualified teachers.

1fhe-féséafch techniques -and procedures employed in the study were
adequate. ” Thé study~idéhtifiéd égveral interesting'and highly signi-
fic&nﬁ;§?ob1eﬁsﬁWh&ch'wa%xént further investigation, particularily
pEdBIéﬁS§WHichiWouldﬁiﬁVoIvg a seéries of ledrning sessions: -There is
’a“céﬁsidérable-amoﬁﬁt of data from the presént Project which the writer
wiéﬁés*fo’QXamfne mnfé”ghréfullywand‘systemAEically before planming the
next steps in ﬁﬁéf&hﬁiéipaﬁEd=§éfieshof projects-relating to the musical

development of ‘children.
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APPENDIX A~

Scoring System: 45-Item Test

To avoid the abvious limitations that are imposed on data when .
test responses. are viewed as either "right" or "wrong", the scoring
sYs;ém deve;oped for ﬁﬁis, é;d similar meaéures‘ﬁtilizei in the study,
-tgggggi?gs that theére. are several types of responses which can indicate
- -awareness of -the stimulus. Each type of response represents a different
'1Iéﬁéi of éécnrécy in terms of aural petception and of vocal cémtrol,
-~with -the several dccuracy levéls thus creating a reasonably continuous
) “wééériﬁg;iiﬁélféj any giveh:iﬁea.'.As pnfliﬁed beioﬁ,[tﬁe systém ié not
»fﬁ§ﬁi2”§i§gi£iéggﬁa;6$§§éﬁiv§£§§§tii§:aisquénéitiie,to'xeiatively minor
-peffomagce; varfiéiiqns'.. IR -
:  il;; ngg'A;5itﬁqéfZS;;ﬁée~auﬁ1iéété§i£5§55§imu1us, 2 points fbr% f
) é@éﬂ;ggﬁe"ofvthéfiteﬁ@’ A7cbireé€-3-tone~item.would_be given %
. ; - - I
6 points, a correét 7-tone iten would bé'scored 14 points, etc. |
iz.f ;ygélhé the re3§phse is partially. correct since some tones
,a;g_fither chagged or omitteq, 2'pcipts for each correct _tone,
ﬁdé“QCdée&'onIy;ﬁﬁen-suéh tones are-ihxtheir proper place in 1
the sequence. For -example, ‘the stimulus ?do re mi fa sol" ;
) ;fégﬁlts in a respdnse of "do re fa sol 1;". Only the first ﬂ
,iw;?topes are cofyéct 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
:
|
3
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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 reétained their proper place in the sequence, al-
though péﬁalizing some responses, did eliminate the need for
guessing., In the second -éxample there szemed to be no way to
determiéé whether the subject perceived the stimulus as a 4-
tone item; remembered the starting and final: tomes and guessed
at the rest; ‘of pérceived'énd retaified the total item but
inadvertently omitted the second tone.

Type C:- the response is an exact transposition to a different

tondlity, 50% ¢f the total :possible points for the item. The

> §tifulus. "do re mi' restlting in the response of "mi fi si"

would-be. Scored as. 3- points, 50% of the total item value of

.6 points. because: it is a transposition. -A response of "mi fa

- 561" -would fiot be considered a transposed response and would

be scoved as-a Type D response,

sze D: the response retains the general direction or shape
0of 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 ﬁi" which satisfies the
above condition and is scored as 1.5 points. Responses which
Were essentially correct sbut had one or two tones omitted, as
in the second example for Type B; were also scored on this
basis if it seemed appropriate.

Type E: the response either contains the same number of tomes

as the stimilus 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 r;sponse shows awareness
of ifem 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. Bqtﬂﬁtypes suggest limited reactions to the
stimulus.
- 6. Iype F: the;requnse‘cgnngt be scored because it is. either
| »émi"t't:ed;( or .s6 ‘badly outzof=-tune-that it has no resemblance
o 4tg*the;3timuiu§:inlterQS¢gf‘pit9hs GOhtOutg_OﬁUn#@beﬁv@f.tODES.
1T0r~thé;ié§p§ﬁsé$‘Eh@é}ﬁére clearly Type A or Type B but which contained
;onenaf'fwéAadditiogal tqﬁé33;21poigtsaﬁéfe deducted for_ each such added
téﬁe ﬁfomwfﬁe:EQOfé'tﬁagyhaﬁQbéen~assigned'fo-thegigém:gn:the‘basis of
the number of correct ‘tones. The number of responses so peqalized was

reiatively small, not more than an average-of one out of one hundred

responses.

Scoring System: 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~terﬁsﬁqf the number of tones
correctly sung. This score, with a possible range of zero to

30, was obtained as: follows:
'sum 0f scores for each trial
number of trials

"Mean correct score! =
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A Y'raté=of=1learning" score (RL) represented a single score

" 'which-described -the test gains taade 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

. ga in. " i

. Score on.final.trial minus score on lst trial 100

RL Score = Perfect score minus score on 1lst trial X N trials

The flrst part of the formula is the actual test gain and the

second part reflects the number of 1earn1ng trials and introduces

100 SO the score could be expressed in 1arger units,

The RL scores ranged from.zero to 100 but did not include negative

scores Wthh mlght result had the f1na1 tr1a1 been poorer than the initial

trial.

cher clarxflcatlpns'qf the'sc0ring,procedures for the Phrase

Test ares;

‘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.

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 hetween the initial and
final trials. nor even pcssible in view of such performance.

This seemed illogical because of the obvious superiority of such
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A

differentiate between such cases, children with perfect scores

~.on..bo t:h the initial and second, performance trials were given ‘
,-an RL score:.of 160,
The RL score, since it was a gain Sscore rather than an achievement
score, worked to the disadva ntggeﬁo£¢Sthects‘wh@ﬁmgy have had high
'hman correct" scores on the 1n1t1a1 tr al bat then either farled to
1mprove in subsequent tr1als or requlred several trlals to attarn a
perfect performance. However, the wr1ter was unable to. satlsfactorlly
der1ve a s1ngle descrlptlve score that comb11ed the klnds of 1nformat10n
contalned.ln the “mean correct“ and “rate-of 1earn1ng" 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 iﬁ@ediateiy-by the aural-presentatioglof the ‘test item and
the timed interval of silence. The procedure for items of varying lengths
is outlined bg}ow, _?he verticél.dashesﬂmgykﬂthe consecutive seconds and
eaéh“;hccegéiié%féémébéginQQﬁifh énﬁéﬁﬁoﬁncgmeﬁf ;f the itém number
- dimediately f;bl;lowi::ng} the end of the final second of silence for the
preceding itei, This maiiitains the ontinuity of the total test.

, Total
Length of Item itémgyumber Play Silence Seconds
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- -

3igiote - - Monght @

- e P l
P e -

4-note "thir-teen"
i

|

J

I
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APPENDIX B
: Phrase test
K TRy VI - G — " A\
e e e o P M £ 137“ L —9 M -

ERIC

[Aruitoxt provided by Eric
—

. -
[ d Sar? el -~ L
. v 2 e PR L N . . - !
™ A RS NV SRR Y Y
R __Jru 22 PR B ot B .
v e s ae el RIS v Eatee ' S
e A T,
‘ ~ -
2 - hd
A . . T s ety -~ - - Sy . < . . - it
P 2 o x Rt R e . - - ke U e o b s . M EXRNd et a
- R - .- -1, = N Iz N
P
— " s G N ‘7 .

.

VTR AT 4 e Sty

SN i n g

B ot o SR,

e R R A L P13 U Yo ) O

= s

papre

b

-y

T T T T Y

ey

FETTR ST T

T FTITTRY YW SR T

ey

P e e

R L AN N

> ~1reenge

Lt Lgle S I



P

e "
B s > N o LR

ro
3

. S h Y I il 4
)
%
}, 273
. APPENDIX C
i Harmony Test, Form A
U Section T MM. J= 60
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Section T (Contld)
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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 Siuger, Second Edition
New York: American Book Company, 1955.

2. Music For Living .
New York: Silver Burdett Company, 1956.

3. Music for Young Ameiricans
‘New York: American Book Company, 1959.

4. New Music Horizon$, Second Edition
- New York: Siliver Burdett Company, 1953.

5. OnrSinging World _
"~ "Neéw York: -Ginn and Company, 195I.

6. A Singing School _
- Boston: C. C. Birchard and Company, 1953.

7. Together We Sing , '
" Chicéagos: Follett Publishing Company, 1958.

Noté: .Grade books 2, 3, 4, 5, and 6 of each series were
used. ’
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