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ABSTRACT

THE DEVELOPMENT OF A COGNITIVE MUSIC ACHIEVEMENT
TEST TO ASSESS HIGH SCHOOL INSTRUMENTAL
MUSIC STUDENTS IN MICHIGAN

By
A. Raymond Roth

This study involves the development of a cognitive
music achievement test and its administration to 2714
tenth, eleventh and twelfth grade instrumental music students
in Michigan. Eight variables plus a control group were

utilized as a basis for comparison of scores.

Procedures

Three pilot tests were constructed and administered
to selected students in Michigan, Iowa, Wisconsin and
Il1linois in the development of the final test. The test
items were constructed from a list of objectives determined
by Michigan school band and orchestra directors to be
logical outcomes of a student's participation in high school
band or orchestra. Twenty-three items were aural and
twenty-three were visual, The aural items were presented
on a pre-recorded tape prepared by the investigator.

The entire test was forty-two minutes in length.
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During the development of the test, each item was
subjected to item analysis techniques to improve the
reliability of the test. The reliability of the final
test was .80 as determined by the test-retest method
utilizing seventy-one students and .8l as determined by
the Kuder-Richardson #20 Method utilizing the final test.

The test was administered to instrumental music
students in fifty-one randomly selected Michigan high
schools in May, 1972,

Hypotheses and Results

1. There is no significant difference in the cog-
nitive achievement of tenth, eleventh and twelfth
grade instrumental music students. Rejected.

2. There 1is no significant difference in the cog-
nitive misic achievement of students in the various
MSBOA school classifications. Rejected.

3. There 18 no significant difference in the cog-
nitive music achievement of those students who
participate in MSBOA Band and Orchestra Festivals
and those whose groups do not. Rejected.

4. There 1is no significant difference in the cog-
nitive music achievement of those students whose
groups rate first division in MSBOA Band and
Orchestra Festivals and those whose groups do
not. Rejected.

5. There is no significant difference in the cog~
nitive music achievement of students who play
instruments in the four separate families. Rejected.

6. There is no significant difference in the cog-
nitive music achievement of those students who
have taken private lessons and those who have not.
Rejected.

7. There is no significant difference in the cog-
nitive music achievement of those students whose
parents, one or both, have participated in a
school band or orchestra and those students whose
parents have not. Rejected.
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8. There 18 no significant difference in the cog-
nitive music achievement of those students who
have taken a formal music theory course in high
school or in a summer music camp and those who
have not. Rejected.

9. There 18 no significant difference in the cog-
nitive music achievement of those students who
have taken instrumental music in the secondary
school and those who have not. Rejected.

In addition to the above results, the test provided

further information:

l., It is possible to develop a cognitive music
achievement test which will measure many factors,
which can be administered in a normal high school
class period and which will be sensitive to wmeasure
the varying abilities of students.

2. There 18 considerable variance in the cognitive
music achievement of students as shown by a
comparison of the mean scores of the fifty-one
schools tested.

3. There is considerable variance in the cognitive
music achievement, as shown by mean scores of stu-
dents who form the different populations as determined

by the variables.
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CHAPTER 1
THE PROBLEM

Need for Studx

Instrumental music in grades K-12 has evidenced
enormous growth in the ﬁast fifty years. It has pro-
gressed from a beginning in which a few schools permitted
the teaching of instrumental music on an after-school
basis to present practices where the vast majority of
schools include instrumental music as an integral part
of the curriculum. During these fifty years there has
been a tremendous outpouring of effort and money to
instruct, equip, maintain and evaluate these instrumental
music departments.

The first National Band Contest was held June 5,

6, and 7, 1923, Although its purpose was primarily for

entertainment and publicity,l

in a relatively short period
of time such contests, and later festivals, became common~
place and served to provide serious subjective evaluations
of performances, both solo and group.

School instrumental music evaluation has shown a
similar record of growth in the State of Michigan. Cur-

rently thousands of young musicians are involved in solo

lEmil A. Holz, '"The National Band Tourmament of 1923
and its Bands,' Journal of Band Research, Autumm, 1966,

p. 17.
1
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and group festivals. From the results of these festivals
it would be possible to develop lists which would show
the ratings that individual schools or students have
accumulated over a period of years. Although these
ratings may be somewhat unreliable in measuring the
total musicianship of a student, they would provide a
basis for compiling 1lists of first, second, third, and
fourth division evaluations of performances. There is
constant evaluation of this type of student musical
achievement throughout Michigan.

Benjamine Bloom defines three domains of learning
skills as cognitive, affective and paychomotor.z 1f we
accept these three domains, it becomes apparent that the
current evaluation of musical skills is centered largely
with performance skills and, thus, with only one general
classification of outcomes. Although some cognitive
knowledge is required for these skills, and aspects of
the affective may be present, a musical performance can
rely primarily upon the psychomotor skill. The evaluation
of instrumental music student achievement over the past
forty years in Michigan has been, primarily, in these
psychomotor skills,

In recent years music educators have placed consider-
able emphasis upon increasing the amount of cognitive

knowledge taught to members of large performance groups.

2

Benjamin Bloom, Taxonomy of Educational Objectives,
Handbook I: Cognitive Domain *ﬁhw York: David Hé!ly Co.,
nc., s P .



It has been theorized by many that quality student per-
formance in bands and orchestras will require more than
the rote learning of psychomotor skills. This will
require knowledge about music which will enhance these
student performances and help students to become better
all-round nmusicians, not merely performers. Woodruff
states that successful performances are products of four
kinds of learming:
Concepts=--of harmony, form, and other things.
Symbols--notes, signatures, rests, technical terms.
Motor abilities--muscular performance skills,
Feelings--likes and dislikes for various musical
effects and their influence on choice.3
If students are to be given musical experiences which
will remain with them and {f they are to retain knowledge
about music beyond their school years, they will require
more than psychomotor skills. Colwell recognizes the
importance of cognitive knowledge as a part of the teaching
process as he staces:
There is hardly an area of living in which cognition
is not important, and though we are prome to emphasize
the subjective and emotional nature of music, know-
ledge 18 essential to valid experiences with music.
Only with knowledge can the emotional response be
transformed into the truly aesthetic response, the
performer's skills create honest and appropriate
interpretations of the composer's intent, the passing

musical interest of the public school student g
retained as a lifelong pursuit for recreation..

3Asahel D. Woodruff, ''Concept Teaching in Music," in
Perspectives in Music Education Source Book ITII, ed. b
BonnEe C. Rowall (Washlngton, D.C.: MENC, 1966), p. 220.

aRichard Colwell, The Evaluation of Music Teaching and

Learning (Englewood cis 8, , Inc.,
1570), p. 80.
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If we are going to teach cognitive skills, we need
to evaluate these efforts. Empirical evidence reveals
that evaluation occurs, to varying degrees, within indi-
vidual schools; but no district, regional or statewide
programs exist which might inform us as to cognitive
knowledge achievement, or any of the factors which affect
this achievement. As Bloom states, in reference to the
cognitive domain:

It is the domain in which most of the work in curric-

ulum development has taken place and where the

clearest definitions of objectives are to be_ found

phrased as descriptions of student behavior.5
Thus the cognitive domain lends itself more readily to
observation, analyzation, evaluation and course redevelop-
ment ,

However, before this can be accomplished, we need
to measure present cognitive music achievement accurately
and, hopefully, to determine some factors which affect
this achievement. Such a test must be both a reliable
and a valid measurement. It must lend itself to ease in
scoring and it must be short enough to be administered
in one normal high school period of approximately fifty
minutes. A test which requires multiple periods for
administration is cumbersome to administer and disrupts
the normal operation of a school program. In additiom,

a multiple period test will more likely provide an

opportunity for varied student reaction to the testing

5Bloom, Taxonomy of Educational Objectives, p. 7.
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situation and experimental mortality will affect the
reliability of the test.

There are few cognitive musfic achievement tests which
fit all of the above attributes and none which is based
upon specific objectives determined by Michigan instrumental
music teachers.

Over the past decade the Michigan School Band and
Orchestra Association has held music education workshops
in which problems peculiar to instrumental music are
discussed. Considerable time has been spent in developing
publications such as the Handbook of Music Theory and

Music History and Literature, A Handbook for Rehearsal

Enrichment. Both publications were developed as enrich-

ments to band and orchestra rehearsals and are presently
in use throughout Michigan. Through these publications
the state organization has attempted to effect curriculum
changes in individual schools; however, there has been

no effort, either on a regional or a statewide basis, to
assess student achievement levels in these areas.

The Michigan State Board of Education has made clear
its position that all education within Michigan must be
organized, delivered and assessed in such a manmner that
all involved with this process are held accountable for
success or fallure. It is the board's hope that the
implementation of accountability will result in an improve-
ment of educational services to the youth of Michigan.

In the preparation of the model for building accountability
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the board has indicated six steps to be accomplished by
educators. These six steps are:

Step I. Common goals for children

Step II. Performance objectives areas

Step III. Child-school needs assessment

Step IV, New delivery aystem plans

Step V. Evaluation

Step VI. Recommendations
Steps II and III state more specifically:

Step II. There are, by comnon consensus and by def-
inition, certain things it is assumed children ought
to know at various stages in their development. This
information must now be translated into performance
measures, While much work remains to be done, the
performance objectives fall naturally into skill
areas and attitude-aspiration areas which are,
psychologically speaking, in the cognitive domain,
the psycho-motor domain or the affective domain.

Step III. Having identified the goals for children,
and having articulated the performance objectives
for schools, it is necessary to assess the existing
relationship between them. This analytical chore
must utilize all the knowledge at hand: research
testing, resource distribution and personnel avnii-
ability and a host of others. The objective is to
give local school officials some notion of the
variance between desirability of performance objec~
tives and whgt the child or children can do (needs
assessment) .

Ralph Tyler stated at the AFRA-NCME symposium in
Chicago, Illinois, in February of 1966, in a presentation
of the plans for the National Assessment of Educational
Progress:

Because education has become the servant of all our
purposes, its effectiveness is of general public

6Michigan State Board of Education, A Position State-
ment on Educational Accountability (Lansing, chigan,

L ppo =1




concern. The educational tasks now faced require
many more resources than have thus far been avail-
able, and they must be wisely used to produce maximum
resuits. To make these decisions, dependable infor-
mation about the progress of education is essential
otherwise we scatter ocur efforts too widely and faii
to achieve our goals. Yet we do not now have the
necessary comprehensive and dependable data. Ve

have reports on numbers of schools, buildings,
teachers, and pupils, and about the moneys expended,
but we do not have scund and adequate information

on educational results. Because dependable data

are not available, personal views, distorted reports,
and journalistic {mpressions are the sources of
public opinion and the schools are frequently attacked
and frequently defended without having necessary
evidence to support either claim. This situation
will be corrected only by a careful, consistent
effort to obtain valid data to provide sound ev;-
dence about the progress of American educatiom.

With the preceding information in mind, the need for
a preliminary study of certain cognitive music achievement

of instrumental music students in Michigan seems apparent.

Purpose of the Study

The purpose of this study 1is to assess, through the
use of a music achievement test, the cognitive musical
tnowledge of tenth, eleventh and twelfth grade instrumental
music students in the State of Michigan. A secondary
purpose is to make comparisons of scores on the basis
of eight nominal category variables:

1. Grade 1in school

2, School classification

3. District band and orchestra festival participation

'Ralph W. Tyler, "The Objectives and Plans for a
National Assessment of Educational Progress,'' Journal
of Educational Measurement, Volume 3, No. 1 (Spring,

: P .
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4. District band and orchestra festival rating
5. Instrument family
6. Private lessons

7. Previous parent participition in a school band or
orchestra

8. Music theory course

This study has bBeen undertaken with the expectancy
that the results will help dramatize the need for greater
emphasis on cognitive music achievement in instrumental
music instruction., It is hoped that such emphasis will
assist in causing a greater awareness on the part of
Michigan instrumental music teachers of the need for a
general musical knowledge by students in our bands and
orchestras.

Still another purpose of this study is to develop
and pilot test a measure of cognitive music achievement,
Since the test used in this research will be available
for use following completion of the study, individual
instrumental music instructors may wish to administer
the test to their own students and to compare the results
of their students with those found in this study. This
should provide the instructor with a core of knowledge
by which he may assess the achievement of his students
and give impetus to future improvements and changes within

the instrumental music curriculum of his school.



Hypotheses

Although considerable time and effort was expended
in developing and validating an instrument for testing
purposes, a major thrust of this study was pointed toward
the comparison of scores on this test through the use of
the eight variables. This 1ist of eight variables was
developed by the investigator through consultation with
other instrumental music teachers in Michigan. Other
variables could have been added to this l1list; however,
machine scoring procedures for this study allowed a maxi-
mum of eight variables. Since the control group did not
respond to the eight variables, a ninth possibility was
added. The hypotheses (stated in null form) are:

l. There 1is no significant difference in the cog-
nitive achievement of tenth, eleventh and twelfcth
grade instrumental music students.

2. There is no significant difference in the cog-
nitive misic achievement of students in the various
MSBOA school classifications.

3. There is no significant difference in the cog-
nitive music achievement of those students w
participate in MSBOA Band and Orchestra Festivals
and those whose groups do not.

4. There 18 no significant difference in the cog-
nitive music achievement of those students whose
groups rate first division in MSBOA Band and
Orchestra Festivals and those whose groups do
not.

5. There is no significant difference in the cog-
nitive music achievement of students who play
instruments in the four separate families.

6. There 1is no significant difference in the cog-

nitive music achievement of those students who
have taken private lessons and those who have not.
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7. There is no significant difference in the cog-
nitive music achievement of those students whose
garents, one or both, have participated in a school
hand or orchestra and those students whose parents

ave not.

8. There is no significant difference in the cog-
nitive music achievement of those students who
have taken a formal music theory course in high
school or in a summer music camp and those who
have not.

As the study developed, a control group was added
which consisted of randomly selected students from the
schools tested who had had no secondary school instrumental
music experience. A target figure of ten per cent of the
trecatment group was not realized for the non-music group;
however, the findings are reported within this document.
Thus, a ninth hypothesis is added:

9. There is no significant difference in the cog-

nitive music achievement of those students who

have taken instrumental music in the secondary
school and those who have not,

Definition of Terms

In order to clarify later statements, it is necessary
to define the use of some terms.
MSBOA--Michigan School Band and Orchestra Association 18
an organization of instrumental music teachers through-
out the State of Michigan. Membership is voluntary
and is obtained by the teachers through the office
of the Managing Secretary of MSBOA.
INSTRUMENTAL MUSIC STUDENTS IN MICHIGAN--Tenth, eleventh,
and twelfth grade students who are members of a band

or orchestra in a school which is a mamber of MSBOA.
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COGNITIVE MUSICAL KNOWLEDGE--Specific facts that a student
has accumulated, and can recall, about music such as:
definition of terms, the number of flats or sharps
in a specific key signature, interval recognition
and nmusic reading. This also includes the ability
of aural perception which enables a student to make
decisions on the basis of acquired knowledge relative
to sound stimuli such as: determining intonation
errors of several musical pitches, determining rhythmic
errors from a printed score and making other musical
decisions which require response to a visual and/or
an aural musical stimul{i.

GRADE IN SCHOOL--Tenth, eleventh or twelfth grade students
in Michigan high schools.

SCHOOL CLASSIFICATION--Classification by MSBOA standards
is determined by total high school enrollment. These
figures are:

o A% 1400 Phoreutmmee
Glass & 390:245 seudemen
Class D 299 students or less

DISTRICT BAND AND ORCHESTRA FESTIVAL PARTICIPATION--For
purposes of this study, participation is determined
if a school has participated in a MSBOA sponsored
Band and Orchestra Festival in two of the past
three years.

DISTRICT BAND AND ORCHESTRA FESTIVAL RATING--The average
rating of the group in MSBOA sponsored Band and

Orchestra Festivals in the past three years.
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INSTRUMENT FAMILY-~-Either brass, percussion, string or

woodwind instruments used in Michigan MSBOA sponsored
festivals.

PRIVATE LESSONS~-Those students who have tsken ten or more
private lessons on a band or orchestral instrument
in the past five years.

PARENT PARTICIPATION--Students whose parents, either one

or both, have previously played in a school band or

orchestra.

MUSIC THEORY COURSE~--A course of study which includes music
terminology, structure and symbology which is a part
of a high school curriculum or a summer music camp
program.

TREATMENT GROUP--A population of 2563 tenth, eleventh and
twelfth grade students enrolled in a band or orchestra
in a randomly selected Michigan school who took the
test.

CONTROL GROUP--A population of 141 tenth, eleventh and twelfth
grade students from some of the above achools who have

not taken band or orchestra in their secondary school

experience.

Limitations of the Study
There are no known data at present, which atates how

many senior high schools in Michigan include either a band
or orchestra in their curriculum, Similarly, there 1i»

no known data which indicate how many Michigan schools
that do include these subjects do not belong to MSBOA,
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Empirical evidence does indicate that the vast majority
of schools that have a band or orchestra in their curric-
ulum are members of MSBOA. There were 535 such schools
in 1972,

Further statements in this study which may refer to
instrumental music students will refer only to those whose
schools are members of MSBOA., Even though some high
schools are organized other than on a 10-12 system, it
was decided that this study would use only sophomores,
juniors and seniors who were enrolled in a band or orchestra
at the time of the test. No attempt was made to test those
students who had been members of the school group previ-
ously but had not continued in band or orchestra.

Since the testing of fifty-one schools took place
ovef a span of eighteen days, May 8-25, 1972, it was
impossible for one person to administer all of the tests.
Seven college band members were chosen and trained to
perform this task in such a manner that conditions during
the testing period would be as similar as possible. Even
though strong efforts were made toward this end, it was
impossible to duplicate all testing situations in fifty-
one separate schools by seven different test administrators.

Part of the original goal was to obtain a control,
or non-music, group of ten per cent of the number tested
in each school. Plans were made for each test administrator
to randomly select the control group from the school office
records. Any student who had participated in instrumental

music in secondary school would be rejected as a member
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of the control group. In actual practice the test admin-
istrators were able to obtain a control group in thirty-two
of the fifty-one schools. Since the school administrators
in some schools did not allow the selection of control
group students from the permanent records, the selection
process was not random. As an exsmple, in one school,

the principal selected the control group from the study
hall. The total number of students in this non-music
group did not attain the initial size desired and finally
became slightly over five per cent of the total tested
rather than the ten per cent anticipated.

It will not be within the scope of this study to
answer the question of what constitutes music achievement.
It is assumed that music achievement is a construct made
up of a number of observables and that this study will
be concerned with some of these observables.

Although the test instrument was made up of both an
aural and a visual part no comparisons, other than
statewide means, were made of achievement in relation to
each separate part. Many educators agree that aural
perception 18 affected, to varying degrees, by aptitude
more than by achievement; however, it is not the intention
of the investigator to become involved in this controversy.

For purposes of this study the test was treated as a whole.

Scope of the Study
This study has grown in size since the inception of

the original project due to the interest and support of
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two professional educational organizations: Michigan
School Band and Orchestra Association and Michigan
Education Association. Since both groups supported the
project with grants-in-aid and MSBOA offered the use of
facilities in icts Managing Secretary's office, it was
possible to test a larger number of students. Those tested
comprised approximately nine per cent of the total tenth,
eleventh and twelfth grade instrumental music student
population in Michigan during the 1971~1972 school year.
Thus, this large N and the random selection process have
provided results which can be generalized on a statewide

basis.

Overview of the Thesis

In the following chapter literature and research
relating to this study will be reviewed. This will include
an historical perspective of achievement testing, four
standardized music achievement tests now in use--their
description and construction, and a review of some dis-
sertations which have used achievement tests in their
studies.

In Chapter III the design of the study will be dis-
cussed. This will include the development of the testing
instrument, validation and reliability procedures, plus
the test administration.

An analysis of the data is presented in Chapter IV

with the hypotheses presented in similar order as in this
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chapter. An interpretation of the data and the hypotheses
plus the inclusion of supplementary data will conclude
this chapter.

The fifth and final chapter contains a summary and
conclusions. Implications for further research, based
upon findings of this study, are presented.

The appendix includes the measuring device, forms used
in test development and administration, item analysis,

and other pertinent material used in this study.



CHAPTER 11
REVIEW OF LITERATURE

Achievement Testing--An Historical Perspective
The adage, ''If you wish to know something about a

person, just ask him," can be applied not only to personal
facts but also to indications of an individual's interests,
expectations, aptitudes and achievements. It becomes
obvious, by surveying the literature and through personal
observation, that there is extensive use of achievement
testing in our present-day society. Likewise, a surge of
achievement measuring was evident in this country in the
beginning third of the twentieth century. However, the
search for the origin of the achievement test points to

a much earlier date. Ebel reports that an extensive
system of written examinations of educational achievement
existed in China as early as 2357 B.C. under Emperor Shun.
It provided a basis for admission to and promotion in the
ancient Chinese civil service and was a part of the merit
system which rewarded effort for achievement. This system,
which gave the lowliest subject the opportunity to become
one of the ruling elite, existed until this century.

It was at least partly responsible for maintaining a

17
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soclety with a high degree of internal stability as well
as a relatively high level of culture for over two
millenia.®

At a muich later date the Society of Jesus, founded
in 1540, placed a high value upon educational achievement.
Rather than utilizing the oral examination method common
to that period, they developed a detailed set of rules
for the conduct of written examinations which "...apart
from the fact that it is in Latin could be used in an
examination room today."9

The Jesuit influence on testing did not find universal
acceptance, for in the middle of the nineteenth century
Horace Mann became involved in a controversy over oral
versus written examinations. As secretary of the
Massachusetts Board of Education, Mann recognized the
need for extensive improvement in education. He was troubled
over the use of oral examinations because they often
degenerated into sessions in which unhappy students chose
the occasion to settle differences with the schoolmaster.

Mann felt the need for more objective evidence of

pupil achievements and listed the following advantages of

written examinations:

8Robert L. Ebel, Essentials of Educational Measurement
(Englewood Cliffs, New Jersey: rentice-Hall, Inc., ’
P. 5.

gJames Petch, "Examinations,' Encyclopedia Brittanica,
1960, VIII, 937.
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1. More evidence concerning the achievement of each
pupil could be obtained.

2. A written report of those achievements would be
produced.

3. Each pupil would be asked the same questions;
thus, all would be treated alike.

4. There would be less possibility of favoritism
sgzéhgzs?fas against, particular pupils or

Through Mann's influence the oral examinations began
to disappear and be replaced by written examinations.
Today, except for the oral examinations given by some
colleges to graduate students upon completion of their
work, the written examination is used for achievement
testing.

Ebel regards Edward L. Thorndike as the '"“father of

11 rhorndike was the

modern educational measurements.
author of the first textbook in educational measurement
which was published in 1903. Evidently the book fulfilled
a need in the field but was not sufficiently understood

by students, for Thorndike states in the preface to his
second edition, '"'In fact, an elementary introduction to
the theory of mental measurements, treating the simpler
general problem in the logic of quantitative thinking,

is needed now more than ever."12

10Ebel, Essentials of Educational Measurement, p. 7.
11

Ibid., p. 11,

1zfdward L. Thorndike, An Introduction to the Theor
of Mental and Social Measurements, 2nd ed. (Neéw York:

e -
Teachers College, Columblia University, 1913), p. vi{i.
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In this book little attention 1is given to the philosophy

and theory of measurement; rather, elementary statistical
and computation aids are offered to the student. Discussion
centers about such basic measures as central tendency,
distribution, variability, frequencies, relationships

and correlations, plus the use of tables, graphs and
formulas. By present standards the book would be of

limited value but, for its time, the book's contribution

to educational measurement was far-reaching.

The work of Thormdike was soon followed by other
attempts to measure systematically the outcomes of various
subjects in the school's curriculum: Stone's arithmetic
test in 1908, Courtis's arithmetic computation test in
1909, Thorndike's handwriting scale in 1910, the Ayres
Handwriting Scale in 1911 and the Hillegas Composition
scale in 1912.13

The first state-wide achievement tesating program was
initiated by New York in 1865 and was known as the Regents

14 Although the early Regents examinations

examinations,
were designed primarily as screening tests for college
admission, in later years the tests became broader eval-
uation instruments. Another achievement test series
given on a state-wide basis was the Iowa Every Pupil Tests,
13Henry Chauncey and John E. Dobbin, Testing, Its Place
i‘t.\ %czh.xcation Today (New York: Harper and Rou_',_Tétﬁ'.__
) 14

Ebel, Essentials of Educational Measurement, p. 8.
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begun at the University of Iowa in 1929.15 These tests
began as an academic contest in which local winners
moved on to regional and finally to state contests.
Often high-scoring students in the state contest were
awvarded scholarships for their achlievement.
Testing of even larger groups of subjects took place
during World War 1. When the United States entered the
war, the Army requested the American Psychological
Association to help devise a method for classifying recruits
according to their mental ability. Two tests were developed
and given to over two million soldiers: cthe "Army Alpha
Test' and the "Army Beta Test'" ( a test designed for
illiterates which utilized drawings and non-verbal materials).
The "Army Alpha Test' was a good test instrument to choose
promising officer candidates, to assist in the assignment
of recruits with different intellectual skills, and to
reject those who lacked sufficient mental ability for the
service.16
The use of achievement, aptitude and psychological
tests for large groups has been commonplace in the
twentieth century. In recent years colleges have shown
great interest in students who score high marks on such

tests as the Scholastic Aptitude Test, the National Merit

Scholarship Qualifying Test and others. Project TALENT,

15
16

Ibid., p. 16.
Chauncey and Dobbin, Testing Today, p. 7.




22

a program intended to provide nationwide data on the
aptitudes, achievements, backgrourds and career plans

of secondary school students, was supported by the United
States Office of Education, and tests with accompanying
surveys were administered to approximately one-half
million students in March, 1960.17

One of the most recent developments in large group
achievement testing is the National Assessment of Educa-
tional Progress. The development of NAEP was brought
about when a number of individuals concerned about educa-
tion were searching for comprehensive and dependable
data to use in answering questions regarding the progress
of education in this country.

After numerous discussions and conferences, John W.
Gardner, President of Carnegie Corporation, asked a number
of individuals to form a committee, known as the Exploratory
Committee on Assessing the Progress of Education, chaired
by Ralph Tyler. This committee was given three charges:

(1) to explore ways in which a national assessment of
educational progress might be structured in order to
provide needed information without harming present educa-

tional efforts, (2) to develop methods and procedures

17Ebe1, Essentials of Educational Measurement, p. 24.
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to secure such information, and (3) to suggest the makeup
of a group which would implement such a pla'n.18
A large number of professionals and laymen was involved
in identifying important educational objectives in the
ten subject areas to be assessed: 1literature, science,
social studies, writing, citizenship, music, mathematics,
reading, art and vocational education. In selecting the
objectives, three criteria were used: (1) the objectives
should be those which scholars in the ficld feel are worth-
while, (2) the objectives should be those which schools
are currently attempting to attain, and (3) the objectives
should be those which thoughtful laymen consider important
for youth to 1earn.19
The plan was to assess approximately 130,000 individuals
using the following subdivisions: male and female, race,
two soclo-economic levels, four age groups (9, 13, 17 and
young adults between the ages of 26 and 35), four geographic

locations, and four different types of communitie..zo

18;. c. Merwin and F, B. Womer, "Evaluation in Assessing
the Progress of Education to Provide Bases of Publie Under-
standing and Public Policy,' Educational Evaluation: New

Roles, New Means, The Sixty-eTghth Yearbook of the Natlonal
Soclety for the Study of Education, Part II (Chicago,
ggiinoia: The University of Chicago Press, 1969), pp. 305-
19Carolyn Hightower, How Much Are Students Learning?,
Report from the Committee on Assessing e Progress o
Education (Ann Arbor, Michigan: November, 1968), p. 7.

201444, , p. 18.
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The assessment began in 1969 with the testing of
three subjects--science, citizenship and writing. The
remaining seven subjects consisting of literature, social
studies, music, mathematics, reading, art and vocational
education were tested in the following two years. It is
planned to continue the cycle so that constant evaluation
of educational achievement may take place and results

may constantly be updated.

Published Music Achievement Tests

It is obvious that the number of music achievement
tests 1is constantly changing with new tests being developed
while others fade in use and are dropped from print.
Investigation by the writer indicates a need for more
testing instruments inasmuch as it is often difficult
to find more than one published achievement test avail-
able for a specific purpose, such as cognitive music

achievement on the secondary level.

Elementary Music Achievement Test

Richard Colwell has developed n series of four music
achievement tests for grades 3-12 which are intended to
measure certain basic skills in aural perception.21 These
tests have been developed over a period of four years
and require some two hours and twenty-five minutes for

the entire battery. They have been constructed so that

21Richard Colwell, Music Achievement Tests (Chicago:
Follett Publishing Company, .
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a teacher may give all parts at the same time or may
administer them individually at the teacher's convenience.

Content validity was established by the use of
objectives stated or implied in textbooks and curricula
along with consultations with leading educators. Colwell
does not attempt to establish concurrent validity between
student scores and teacher ratings because he calls
teacher ratings ‘'‘notoriously unreliable."22 Reliability
of the MAT is generally high (between .85 and .91) with
the reliability of the subtests being somewhat lower.

All tests utilize a 33-1/3 rpm record with aural
stimull provided by piano, violin, viola and cello. The
following areas are covered within the battery of tests:
pitch, interval, meter and mode discrimination; feeling
for tonal center; pitch and rhythmic auditory-visual
discrimination; tonal memory; melody, pitch and instrument
recognition; misical style; auditory-visual discrimination;
chord and cadence recognition.

In the opinion of this writer the MAT is the best
available comprehensive music achievement test for use

within grades 3-12. 1In the Buros Seventh Mental Measurement

Yearbook Lehman suggests that the tests are useful for:

1. assessing the progress toward meeting the curriculum
objectives

2, program evaluation

22Richard Colwell, '‘The Development of the Achievement
Test Series,' Council for Research in Music Education, No.
22 (Fall, 1970), p. 59.
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3. student guidance
4. group diagnostic work

5. identifying student! ho may profit from instru-

w
mental instruction. 3

Watkins-Farnum Performance Scale

A contrasting test for instrumental students is

the Watkins-Farnum Performance Scale24

for 1t measures
musical achievement objectively through individual perform-
ance. The test is not designed for a specific grade level
but rather it measures a student's performance level on

a band instrument. The scoring is accomplished in the
following manner: (1) the examinee plays the exercises
from the test booklet, (2) the examiner marks the errors
within measures, (3) the final score is determined by the
number of correctly played measures.

Although the reported reliability is high, it is
somewhat open to question since it involves a personal
decision on the part of the person scoring the test.
Validity coefficients, based upon teacher ratings with a
small number of subjects, vary from .68 to .87.

There are several disadvantages with the test:

1. What constitutes an error is an individual

2303car Krisen Buros, Mental Measurements Yearbook,
Seventh Edition (Highland Park, New Jersey: e Gryp
Press, 1972), p. 248,

24John G. Watkins and Stanley E. Farnum, Watkins-
Farmum Performance Scale (Winona, Mimm.: Hai Teonard
Music, I954).
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judgment despite the attempt by the authors to
give clear instructions.
2. The test requires large segments of time for
it must be administered individually.
3. Since the statistical data is incomplete, published
norms are unavailable.
The test has been developed from one objective: to
be able to determine different levels of achievement through
performance. It is a serious attempt to solve the age-old
problem of objectively measuring musical performance,

which is highly subjective in nature.

Aliferis Music Achievement Test

The Aliferis Music Achievement Te-t25

measures students’
ability to make auditory-visual discriminations of melodic,
harmonic and rhythmic examples at the college entrance
level or at the end of high school. While many other
tests require several class periods for administration,
the Aliferis Test can be administered in forty minutes.

The test is entirely aural inasmuch as the stimuli
are provided by piano and have been prepared on tape.
The test items were devloped from a search of freshman
theory and harmony books plus consultation with music

instructors. The materials are separated according to

melody, harmony, and rhythm. On this basis, Aliferis

25James Aliferisg, Aliferis Music Achievement Test
(Minneapolis: University o nnesota Press, .
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claims content validity. Predictive validity is obtained
by correlating test scores to college course grades earned
during four years. CGCenerally high coefficients prevail
with the highest correlation shown in music theory grades
(.66) and the lowest in performing organization grade.
Reliability coefficients vary from .67 to .84 with the
combined figure of .88 for all three test sections.

Each of the three elements of music (melody, harmony
and rhythm) is presented as an element and as an idiom.

The element is presented to depict the smallest unit out

of musical context. The idiom presents each of the elements
in a context by grouping two or three elements so that

the example is closer to a practical musical experience.

The rhythmic section of the test contains examples
which have included melodies to the rhythms. The author
states that these were added so as to avoid 'the tapping
of rhythms, a procedure in conflict with the declared
objective of creating musical test items. "20

Extensive norms are given in the tesat manual for
various grades, types of institutions and different geo-
graphic regions. Such data offers teachers, counselors,
administrators and students the opportunity to make
numerous comparisons of scores, locally, regionally, instit-

utionally and nationally on the basis of the Aliferis Test.

26 yames Aliferis and James E. Stechlein, '"The Development
of a College Entrance Test in Music Achievement,' Jourmal
of Research in Music Education, No. 2 (Washington, D.C.:
uslic Educators National Conference, 1953), p. 88.
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Snyder Knuth Music Achievement Test

The Snyder Knuth Music Achievement Test was developed
from a Doctoral Thesis, '‘The Development, Construction and
Standardization of a Test of Musical Achievement' by
Alice M. Snyder.27 The purpose of the study was to develop
an instrument which would measure general college elementary
educations students' acquired knowledge and skill in
certain aspects of elementary school music. It was designed
as a test to screen those students who are knowledgeable
in basic music fundamentals. An arbitrary cut-off point
(at the 55th percentile) is suggested for those students
to be enrolled in an elementary music methods course.

Test items were constructed from material derived
by analyzing the content of several elementary music series
textbooks. Equivalent forms of the test were prepared,
each containing four parts: (1) Listening and Seeing,

(2) Listening, (3) Analogies or Music Comprehension, and
(4) Recognition of Familiar Melodies. There is a question
as to the equality of the equivalent forms, for the mean
score for Form A is 75.5 while the mean score for Form B
is 82.5. The piano provides the musical stimulus and the
entire test, including directions, is tape recorded. A

filmstrip which 18 required for test administration presents

27A1ice M. Snyder, 'The Development and Standardization
of a Test of Music Achievement' (Unpublished Ph.D. Disser-
tation, University of Oregon, 1958).
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the potential problem of coordinating the tape and film-
strip. The need of a darkened room may likewise be a
hindrance in test administration.

A pre-pilot test was administered to Dr. Snyder's
classes. She utilized the piano as the sound stimuli
for items while students listened, watched notation in
the test booklets and marked the answer sheets. Content
validity 1is claimed by the test constructor and, although
no statistical evidence is available, the claim appears
justified. Reliability is reported as extremely high
(.994). Both Gordon and Colwell state that an obvious
28

error was made in computation;

reliability estimate is available.

therefore, no accurate

Norms were derived from 311 elementary education
majors at San Francisco State College. Certainly this
is a small number of subjects on which to base norms.
Both Slagle and Garder report mean scores from nine to
sixteen points lower than Snyder.29

As 18 true with s0 many achievement tests, the test
has strengths along with weaknesses, but it is the only
one which measures achievement for this specific purpose.

It is evident that additional tests of music achievement

are needed to establish outcomes in a variety of areas.

28
29

Buros, Mental Measurements Yearbook, pp. 250-251.
Ibid., p. 251.
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Studies Involving Music Achievement Tests
Colwell

Colwell reports a study conducted in the Sioux Falls,
South Dakota, Public Schools in which he compared misic
achievement among approximately 4000 vocal and instrumental
students in grades five through twelve. No hypotheses
were used in the study, for the purpose was to evaluate
objectively the skill of auditory-visual discrimination
achievement in students. The study utilized the Aliferis
Music Achievement Test, the Farnum Music Notation Test

and the Knuth Achievement Tests as measuring 1nstrumnnts.30

Results consistently showed that students whose back-
ground included a variety of musical experiences were
superior in achievement, even when the amount of time
spent was equal. Instrumental students were superior
except that vocal students with piano training were superior
to instrumental students without piano training, and
instrumental students with piano training scored highest
of all. It must be noted, however, that the intelligence
quotients of the above groups corresponded directly to
the achievement levels; therefore, we must raise the question
of whether training or intelligence produced the greatest
effect upon achievement. The author of the study did not
address himself to this point. Another factor which may

30Richard Colwell, "An Investigation of Musical
Achievement Among Vocal Studenta, Vocal-Instrumental Stu-
dents and Instrumental Students,' Journal of Research in
Music Education, Volume 11 Fall 1963, pp. - .
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have affected the results of this study is the fact that
since the instrumental music was entirely elective, it
may have attracted the better students.

Some interesting supplementary information was pro-
vided through the study. It was found that the amount of
individual practice was not a factor in achievement as
measured by the Knuth Tests. Further information indicated
that at the end of the summer months students had retained
almost all of the music knowledge acquired the previous
school year. In the high school level little or no
improvement was shown on the test as a result of an
additional year's training in music. Instrumentalists
gained only slightly while vocal students actually declined.

Although not stated specifically by Colwell, the
most significant factor in achievement seemed to be
private pianoc lessons taken by students in all levels.

Finally, Colwell concluded that Kwalwasser's statement
that ''training attracts the talented' is true and that
musical aptitude is not so important as other factors

in predicting musical achievement.

Iltis

A somewhat different achievement test, constructed

by John Iltis,31 measured the ability of high school

31yohn L. Iltis, '"The Construction and Validation of
a Test to Measure the Ability of High School Students to
Evaluate Musical Performance' (Unpublished Mus. Ed.D.
Dissertation, Indiana University, 1970).
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students to evaluate musical performance from short taped
examples of wind ensemble literature which contained
performance errors. Students were asked to make judgments
of the example within five categories: intonation, tone
quality, interpretation, ensemble and technique. Similar
responses were made by professional misicians and teachers
and the results were compared.

Several problems were evidenced in the development
of this test. The use of subjective words or phrases to
describe a musical performance, or even a single tone,
produced differences of opinion and some confusion.

Item difficulty was a problem, although improvement seemed
to be apparent as the test was developed. Furthermore,
the attempt to provide three levels of adjudication pro-
vided for greater lack of objectivity. Dr. Iltis found
that preparing taped examples of purposeful errors by
trained musicians is extremely taxing and difficult.

A questiommaire provided Iltis with information
regarding individual students and the opportunity to hypoth-
esize from these reponses. Over a period of time 1637
students took either a part of or the entire test.

On the basis of this study the following conclusions
were reached:

1., There 1s a positive relationship between amounts

of performance experience and the ability to
evaluate musical performance.

2, Some types of instrumentalists are better able
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to evaluate musical performance than others.
In this case, double reed players excelled.

3. Students with broader performance backgrounds
are more sensitive to performance evaluation.

4. Students with more education are more sensitive
to performance evaluationm.

5. There is a positive relationship between the
number of years of private music study and the
ability to evaluate performance.

6. The number of years of instrumental experience
is positively related to the ability to evaluate
performance.

This investigator, on the basis of data from this study,

has formed conclusions similar to points 2, 4, and 5 above.

Swinchoski

If an achievement test is to be a good test which is
usable, it must be both valid and reliable. The Swinchoski

Standardized Music Achievement Test Battery for the Inter-

mediate Grades32

is an example of a test which is valid

but contains low reliability. Extensive effort was made

in securing the content of music education progams through
recommendations of leading authorities in the field, through
the investigation of a number of textbooks in use, and

through a survey of some 135 courses of study.

32A1bert: A. Swinchoskl, '‘The Development of a Standard-
ized Music Achievement Test for the Intermediate Grades"
(Unpublished Ph.D. Dissertation, University of Kansas, 1963).
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The test was designed with four subtests: rhythmic
activities, listening activities, creative activities
and music reading; with each subtest containing twenty
to twenty-two nultiple-choice items for fourth, fifth
and sixth grade students. All items are presented aurally
by tape and four regular class periods are required for
administration of the test. Two of the disadvantages
of testing on four separate days are the possibilities
of varied reaction to testing and fluctuation in the
size of the populationm.

A stratified random selection of schools in the mid-
western and western states provided twenty schools for
the test. Since all materials required mailing and all
tests were administered by the classroom teacher, the test
constructor lost control of the testing situation. The
study also included a survey of teacher preparation in
music and the amount of classroom time devoted to music,

Coefficients of reliability were low for individual
subtests and ranged from .23 to .48. Combined coefficients
of the four tests produced somewhat higher figures: .59
for fourth grades, .67 for fifth grades and .74 for sixth
grades. This would indicate the possibility that the test
was too difficult for younger students, yet the mean
item difficulty index was 38.3 which would indicate
difficulty that was too low to provide for successful
discrimination. Evidence points to the fact that, had

the test constructor spent more time using item analysis
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techniques and redesigning test items, the final result
would have been a test which contained higher reliability.
Items were not functioning properly to discriminate
consistently the high students from the low. Alice Snyder,
in her doctoral thesis, indicates the need for a proper
balance of analyzation of data plus observation as she
states, ''This experience proved to the writer the futility
of trying to judge the difficulty of an item on its face

value without test results to balance one's personal
judgment . "33

Mansur

Paul Mansur was intrigued by the amount of time required
to audition instrumental students in performing groups.
He set out to develop an objective measurement which would
make a valid selection using only a fraction of the time
normally involved for the person holding the auditionl.aa
As the basis for the study he used students chosen for the
Oklahoma All State Band versus those who auditioned and were
not chosen.

A pilot test of fifty multiple-choice items was
developed covering four factors which Mansur felt were

contributors to success in musical performance achievement:

(1) knowledge and undersatanding of musical terms, (2) experience

33

34Paul M. Mansur, 'An Objective Performance-Related
Music Achievement Test" (Ungu lished Ph.D. Dissertation,
University of Oklahoma, 1965).

Snyder, 'Music Achievement Test,' pp. 43-44.
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and familiarity with composers, (3) experience and
familiarity with music literature, and (4) the ability

to analyze musical notation. An attempt to correlate
scores with audition ratings was unsuccessful, as some
students with relatively low test scores received excel-
lent audition ratings while some who received high test
scores received low audition ratings. It is interesting
to note in this test and all succeeding tests that either
the percussionists were excused from the test or all
their test papers were rejected.

Following the unsuccessful pilot test a new test was
developed utilizing printed musical examples and requiring
students to make judgments about tempo, articulation,
dynamics, phrasing, style, rhythm or tonality. In additiom,
four unmusical situations were devised and presented. All
test items required that the students accept or reject a
choice., This new test was given to the Oklahoma All State
Band with some improvement in reliability. Attempts to
establish validity were unsuccessful due to a lack of
responses by mail. A validity coefficient of .64 1is
reported but it must be regarded as apurious as only sixty
per cent of the validating population responded.

A final revision was called the 'Wind Instrument
Inventory Scale' and consisted of eighty items which required
twenty minutes to complete. Once again, it was administered
to those auditioning for the Oklahoma All State Band.

There were several contaminating factors in the adminis-

tration of the test, the most serious being the fact that
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forty-nine students had taken the test the previous year.
However, due to the improvements in the test, the study
operated more efficiently as Mansur was able to reject

the null hypothesis on the basis of the results. It

stated that thexre is no significant difference between

the means of a performance-related achievement test
administered to students nominated and accepted for member-
ship in the Oklahoma All State Band and to students
nominated but not accepted for membership. Although the
"Inventory Scale' lacks validity and contains low
reliabilicy, it is a serious attempt to develop an objective
measurement for audition purposes. The study certainly
indicates that more research would be worthwhile in this
area; however, the possibility of evaluating the psycho-

motor domain by testing cognitive judgment is questionable,

Folstrom

Considerable controversy has arisen in recent years
over the value of the study of music in high school per-
formance groups. Critics of performance groups declare
that the general level of musicianship is relatively low
because rehearsals often lead only to 'playing or singing
notes' rather than to a thorough understanding of the
composition. Supporters of performance groups contend
that students involved in these organizations do, in fact,
attain a certain level of achievement and that these groups
are the most successful generators of music training in

our entire music curricula. Roger Folstrom addressed
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himself to this controversy in '"A Comparative Study of

the Musical Achievement of Students in Three Illinois

High Schools.'3® In the study he evaluated the degree

of musical achievement of performance groups over a nine
month period; compared these groups with control groups
(randomly selected groups of non-music students); compared
the results between different schools involved in the
test; and, finally, compared differences in the areas

of melody, harmony and rhythm.

He chose the Aliferis Music Achievement Test: College
Entrance Level as the testing instrument for the following
reasons: (1) validity, (2) reliability, and (3) adaptabilicy
to the testing situation.

The testing procedure involved administering the test
to both treatment (students in performing groups) and
control groups during the opening weeks of school and again
to the same students during the closing weeks of school.

A total of 496 students from three high schools was involved
in the test.

The results of this study indicated that students
from performance groups scored significantly better than
students not involved in any school band, orchestra or
choir. This indicates that a learning situation existed
and, in addition, all treatment groups showed a gain over

a nine-month period. It is interesting to note that the

35Roger J. Folstrom, '"A Comparative Study of the
Musical Achievement of Students in Three Illinois High
Schools" (Ungublished Ph.D., Dissertation, Northwestern
University, 1968).
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greatest difference in means, of all the schools, existed
in the area of rhythm. Results further indicated that
musical achievement differed significantly between schools.
Other factors which showed a possible effect upon musical
achievement were socio-cultural level of the commmity,
student grade level, and student interest in ocut-of-school
musical participation.

The most serious problem in this study was participation.
Initially, approximately 2000 students were to be included
in the study; however, due to a number of circumstances,

the final N was 496.

Sunmary
The previously mentioned studies are but a part of the

process of evaluating musical achievement. Even though

much time and effort have been devoted toward this end,
greater endeavor 1is needed in the future. However, our
greatest effort must be placed in a slightly different
area--the application of knowledge acquired through research.
The following comments by Robert Ebel are appropriate as a
conclusion to the survey of literature in this study:

What can we learm, apart from the facts, by viewing
this peragective on the history of measurement in
education Perhaps that the problems of educational
measurement are persistently perennisl--that the
problems of what to measure and how to measure it,

of objectivity, reliability, validity, and efficiency
that bothered our predecessors still bother us.
Perhaps that those predecessors were remarkably in-
ventive and resourceful in discovering some solutions
to those problems. Perhaps that we owe a great debt
to the dynamic innovators who saw a need, and who
then committed enough time, effort, persistence, and
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skill to create the tools and establish the agencies
that could satisfy the need. Perhaps that our techmnical
skill in developing tools, procedures, and agencies

has been greater than our pedagogical skill in getting
teachers to make effective use of our the available
techmology. If teachers could only be taught and
persuaded to use well the technology of educatiomal
measurement that has already been developed, there
could be a quiet revolution in the quaigty of our
testing and teaching almost overnight.

36Ebel, Essentials of Educational Measurement, p. 27.




CHAPTER III1
DESIGN AND ADMINISTRATION OF THE STUDY

Development of the Testing Instrument

Planning the assessment of the population of tenth,
eleventh, and twelfth grade instrumental music students
in the State of Michigan provided the investigator with
a number of problems:

1, 1If the test were to be statewide, what would be

the mechanics of the test?

2., How many schools and students would be involved?

3. What instrument would be used in the testing?

4. What information would be measured by the test?

Fortunately, the president of the Michigan School
Band and Orchestra Association became interested in the
project and asked the author to present a preliminary
proposal to the executive board of that organizationm.

The Board decided to supply printing, secretarial and
mailing services for the project. Furthermore, the Board
requested and received from the Michigan Education
Assocliation a sizable research grant which was applied

in support of the statewide test. With such support it
was evident that the scope of the project could be widened

so that a fairly large sample of the population of instrumental

42
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music students could be measured and, using a randomized
selection technique, it would be possible to generalize
on a statewlide basis.

One of the first decisions to be made was the selection
of an achievement testing instrument. First and foremost,
the test would have to be valid for measuring Michigan
high school instrumental music students. The second
consideration was that the test would have to be the right
length. Since it would be administered to many schools
throughout the state, it seemed impractical to utilize
more than one class period for administering the test.

A greater degree of cooperation could be expected from

the school administrators and music directors if the test
could be given during a single band or orchestra period
and would not interrupt the normal operation of the school
day. A test which would fit the above criteria was un-
available; therefore, it seemed advantageous to develop

a test which would not exceed forty-five minutes in length.
Such a test would be less reliable than one of twice the
length, but some reliability was sacrificed for greater
participation from the selected schools, The final test,
which was administered to fifty-one schools, was designed
for greater usability at a negligible sacrifice of reli-
ability.

A music achievement test which can be administered
in less than sixty minutes provides the constructor with
a dilemma: Should the test be a cursory examination of

many musical factors or should it examine a small number
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of factors in depth? An in-depth examination of a few
factors will likely provide greater reliability, but the
question remains whether music achievement measurement can
be based upon a small number of factors. Conversely, a
test which contains a few items on each of many factors
will likely result in lower reliability but should provide
the examiner with more knowledge relative to the total
musical achievement of the examinee, It was decided to

adopt the second procedure.

Test Construction, Pilot Test No. 1
Tests are built upon objectives, curriculum objectives,
objectives from textbooks or from consultation with well-
known educators within the field. Gronlund speaks of test
construction and objectives when he states:

The first order of business, then, in constructing
an achievement test is not the construction of test
items, but rather the identification and definition
of learning outcomes to be measured. These should
logically grow out of the instructional objectives
of the course in which the test is to be used. The
sequence of steps for determining outcomes is as follows:
(a) Identify the instructional objectives of the
course.
(b) State the objectives in terms of general
learning outcomes.
(c) Under each objective list the specific learn-
ing outcomes you are willing to accegt as
evidence of the attainment of that objective.37

In many cases, schools do not have specific objectives

stated for all courses, music curricula differ from one

3?7

Norman E. Gronlund, Constructing Achievement Tests
(Englewood Cliffs, N.J.: PrenEIce-HaIE, Inc. 1968), p. »>.
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school to another and some directors do not use specific
textbooks in their bands and orchestras--how does one
construct an achievement test for all these groups? The
approach was to ask the music teachers to provide opinions
as to the course content of band and orchestra classes
which they felt to be important. This information would
provide a basis for the development of the test. Ebel
confirms this direction when he suggests:
Publishers of standardized tests of educational
achievement and directors of wide-scale testing gro-
grams that use achievement tests face the specia
problem of how to make a single test suitable for
students who have been taught by different teachers
using different textbooks and learming materials in
courses having different orientations. The usual
solition is to base the sgat on elements thought to
be most commonly taught,
Over a period of time this investigator compiled a list of
forty testable objectives which are possible outcomes of
instruction in band and orchestra classes in Michigan
schools, The objectives were constructed on the basis
of personal observation, experience, consultation with
other instrumental music teachers and the content of the
two MSBOA handbooks on music theory and music literature.
This 1list was given to music directors at a spring MSBOA
meeting with instructions to respond to each of the
objectives according to a weighted scale. The directors

were given the opportunity to make additions to the list.

38

57-58 Ebel, Essentials of Educational Measurement, pp.
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The results were tabulated and the top twenty objectives
were used as a basis for writing test questions. See
Appendix A for the list of these objectives and the
weighted scale for each objective.

At this point it became necessary to determine the
type of test questions to be used in the test. Multiple-
choice items offered the best alternative for the follow-
ing reasons:

1. The effect of guessing by students is minimized.

2. Multiple-choice questions can be adapted to measure

almost any eaucational learning.

3. If 1items are constructed carefully, there is lesas

likelihood of ambiguity within items.

4. Multiple-choice items are easily scored.

Ebel sums up the status of the multiple~choice test
when he states: 'Multiple-choice test items are currently
the most highly regarded and widely used form of objective
test item.'3? Cronbach reports that multiple~choice items
offer the opportunity to test the ability of the student to

generalize data.ao

Item Construction
A total of seventy items was constructed by the

investigator and constituted the first item pool.

Fpid., p. 87.
40

Lee J. Cronbach, Essentials of Pszghological Testing
(New York: Harper & Brothers, » PP- - .
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Music is an aural art; therefore, this author felt
that any testing instrument involving music achievement
should include items which would require the student to
make decisions based upon musical aural stimul{.

The next problem was to develop some type of recording
which would present the aural portion of the test effi-
ciently and correctly. It was decided to utilize a pre-
recorded tape because better fidelity of sound could be
accomplished in the administration of the test using a
portable tape machine rather than a portable disc
machine. With the use of the recording studio of station
WFBE in Flint, including their high quality recording
equipment and an excellent engineer, a tape could be pro-
duced which would be of the highest quality.

Since the population to be tested was comprised of
band and orchestra students the author decided to utiligze
instruments from these groups rather than electronic
sound sources in the preparation of the tape. Although
using electronic instriments would provide an easier
method for constructing errors, utilization of band and
orchestra instruments would provide the medium in which
students perform, thereby establishing one form of content
validity for the test. It was this point, however, which
caused great difficulty in the preparation of the tape.
Trained musicians react on the basis of their preparation.
This came to light in recording sesaions, for:

1. Trained musicians find it very difficult to play

planned errors.
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2. When playing a planned error, trained musicians
often change the quality or timbre of their tone,
thereby causing a second and unwanted error.
3. Trained musicians find it difficult to sustain
a satisfactory degree of planned intonation error.
4. Trained musicians attempt to make decisions con-
cerning the degree of error which can and should
be made only by the test developer in conjunction
with the recording engineer.
These points, plus the author's inexperience in determining
the degree of discrimination required for a good aural test
item, caused many lengthy and tedious recording sessions.
Unfortunately, correct judgments in tape preparation come
only from actual recording experience and gaining such

experience is time-consuming.

Administration of Pilot Test No. 1

The pilot test, consisting of twenty-four visual and
twenty-six aural items, was constructed from a pool of
questions which had been developed from the previously
mentioned objectives. During July, 1971, it was administered
to 230 students at the summer music camps at Ferris State
College and Michigan State University. The students'
responses were placed upon machine scored answer sheets
(see Appendix F), and were processed through Evaluation

Services at Michigan State University,
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Data Analysis, Pilot Test No., 1l

An item analysis of Pilot Test No. 1 provided the

following information:

Table 1l.--Distribution of Item Difficulty and Discrimination

Indices.

Item Difficulty Indices Discrimination Indices
81-90 1 61-70 2
71-80 9 51-60 3
61-70 10 41-50 13
51-60 3 31-40 11
41-50 8 21-30 6
31-40 3 11-20 6
21-30 9 00-10 7
11-20 4 Less than 00 2
00-10 3

Mean Item Difficulcty 47 Mean Item Discrimination 31

Other information on which was provided by the item analysis
included:

Mean Score of Test 26.52
Standard Deviation 6.34
Kuder Richardson Reliability #20 .77
Standard Error of Measurement .04

N = 230

In interpreting the above data, primary consideration
was given to item difficulty, discrimination power and
point biserial correlation. An indication of a target
figure for the first two is given by Gronlund:

Other things being equal, we should favor items at

the fifty per cent level of difficulty and those

with the highest discriminating power. However,

the tentative nature of our data requires that we
allow for a wide margin of error. If an item
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provides a positive index of discrimination, if all
of the aternatives are functioning effectively, and
if the item measures an educationally significant

outcome, it should bE retained and placed in an item
file for future use.?l

Although the mean item difficulty neared fifcy, it
was obvious that a number of items had difficulty indices
which were too low while, at the opposite end, a number
of items were high in difficulty. Two items had both
difficulty and discrimination indices of less than seven.
Five items contained a difficulty index of above seventy
while the discrimination index was ten or below. In
addition, there were two items which had negative discrim-
Ination indices. Since all of the above items were in the
aural portion of the test, it was evident that the greatest
concentration of effort in refinement should be applied
in this area. See Appendix B for data relative to
difficulty and discrimination for the complete test.

The frequency distribution indicates a normal dis-
tribution of scores with approximately two-thirds of the
scores falling one standard deviation on each side of the
mean. The standard error of measurement is well within

the expected erxrror stated by Gronlund in the following
table:

41Gronlund, Constructing Achievement Tests, p. 88.
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Table 2.--Expected Error of the Standard Error of
Measurement.

Number of Items
in the Test Standard Error

Less than 24
2447
48 -89
90-109
110-129
130-150

SNV WN

Source: Gronlund, Constructing Achievement Tests, p. 88.

Test Construction, Pilot No. 2

Through personal observation and analyzation of the
data, it became obvious that refinements were needed for
Pilot Test No. 2. A number of ambiguities in the pre-
recorded tape seemed to provide items with excessively
high or low difficulty and too many items which contained
low discriminatfion indices. In the first recording session
the musicians were asked to replay musical examples which
were to be heard twice on the tape. They found it virtually
impogsible to play even the simplest passage exactly the
same two times. This problem was solved by recording many
examples for each test item, selecting the most valid
example and dubbing the tape where more than one performance
of the same example was required.

The order of the test was changed from visual-aural
to aural-visual thereby providing more continuity in

that students who finished before the time limit on the
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visual part would not have to wait for resumption of the
test. Twenty minutes for completing the twenty-four

visual items proved too long so the time limit was reduced
to fifteen minutes. The test was also shortened from fifty
to forty-six items.

The visual appearance of the test booklet was improved
through better reproduction methods, more space between
items, and clearer written examples on the music staves.
Other refinements included improved terminology, better
distractors for some items, an attempt to vary the diffi-
culty of some items, and dropping some items while adding

others,.

Administration of Pilot Test No. 2

It had been decided at an earlier date to make a
random selection of schools in Michigan for the final
+~sts. Therefore, 8o as not to contaminate the selection,
L. was decided to try to obtain a population outside
Michigan to test Pilot Test No. 2. A national American
School Band Directors Assoclation Convention provided
the author with the opportunity to search for several
schools to serve as the testable population for Pilot
Test No. 2. The search was successful and North High
School and South High School in Sheboygan, Wisconsin;
Collinsville High School, Collinsville, Illfinois; and
Boone High School of Boone, Towa were chosen to form the

pilot population.
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The new pre-recorded tape, the restructured test of
forty-six items, the answer sheets plus instructions for
administration of the test were sent to the four schools
in late fall of 1971, Pilot Test No. 2 was administered
to 424 students by the four directors in December and
all materials were returned to the author in January,
1972.

Data Analysis, Pilot Test No. 2
The answer sheets were again proceassed by Evaluation

Services at Michigan State University. An item analysis
provided the following information:

Table 3.--Distribution of Item Difficulty and Discrimination
Indices.

Item Difficulty Indices Discrimination Indices
81-90 4 71-80 2
71-80 10 61-70 3
61-70 7 51-60 1
51-60 9 41-50 7
41=-50 6 31-40 11
31-40 4 21-30 S
21-30 3 11-20 11
11-20 2 00-10 4
00-10 1 Less than 00 2

Mean Item Difficulty 56 Mean Item Discrimination 31

Other information which was provided by the item analysis
included:
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Mean Score of Test 20,13
Standard Deviation 5.63
Kuder Richardson Reliability #20 .72
Stamggzd Error of Measurement 3.00

The mean item difficulty rose some nine points on
this test while mean item discrimination remained the same.
In general, the visual portion of the test functioned well
Inasmuch as only one item contained an obvious low discrim-
ination index. See Appendix C for data relative to
difficulty and discrimination for all items on the test.
Again the aural portion provided the greatest concern,
for there still remained two negative discriminators and
four items with an index between 00 and 10. A slight
improvement was shown in the standard error. A frequency
distribution table (see Appendix C) reveals less variability
on this test with a greater concentration of scores one
S. D. from the mean.

The well-informed personal observation ie one of the
most valuable tools in the kit of the researcher. Van Dalen

supports this view and states:

Some theories are evolved in a less formal mammer.
Many investigators believe that an undue, pre-
mature concern with ordering facts and structuring
highly formalized theories may cause them to terminate
their exploratory activities too soon and may blind
them to other facts and ordering possibilities. To
them, a theory is a provisional tool They place
less emphisis on elegant conceptualizations and
logical-deductive procedures and more explicit
emphasis upon observation and data-oriented explana-
tions. They believe that the interaction of
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mecessary for sciemtifis progress 43 .
Progress.
The nced for such interaction became evident during the
period of analyzation of data on Pilot Test No. 2. The
following points came under scrutiny during this period
of observation and analyzation.

1, For the most part, the items in the visual
part of the test were functioning well as
test items.

2. The drop of mean score of almost six and one-
half points was attributed to the greater
selectivity of students in Pilot Test No. 1
for they were members of summer music camps.
Furthermore, both camps provided a required
music theory course as a portion of the camp
curriculum. This alone should provide a
basis for a higher mean score.

3. It was determined that a number of items on the
aural portion of the test were too difficult,
indicating further need for greater refinement
in the pre-recorded tape.

4. Ten per cent of the testees omitted three or
more test items which would indicate some

problem in test administration. There was

Deobold B. Van Dalen and William Meyer, Under-

standing Educational Research (New York, N. Y.:
ﬂcCraw-ﬁ!II 1967}, PP. 64-05.
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little or no control over this fact since the
individual band directors administered the

test to their own students.

Test Construction, Pilot No. 3

With the above information in mind Pilot Test No. 3
was redesigned. Another pre-recorded tape was constructed
during a new recording session at the same studio and with
the same musicians as for the previous pilot. Through
experience in developing tapes the investigator realized
that the use of college or advanced high school musicians
was superior to the use of professional musicians for
recording purposes. First, their sound more closely
approximated the sound common to the students to be tested.
Second, they were more willing to sllow the test conmstructor
to initiate decisions regarding the construction of a
tape with planned errors.

The format of the test was again improved with even
more space between items and with musical examples written
by a professional copyist. Each section which dealt with
a new factor was begun with a heading and the action portion
of each item was included in the form of written instructions
so that the student would both hear the directions on the
tape and read the directions on his test booklet. The
test was typed by a professional typist and copies were
printed at the University of Michigan Copy Center in Am
Arbor. The test booklet was now in its final form and

ready for Pilot Test No. 3.
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Administration of Pilot Test No, 3

The problem of choosing a group to test for the final
pilot was solved by making the statewide random seliection
at this time and choosing a school which was not selected
for the actual test administration as the school for
Pilot Test No. 3. This test was administered in March,
1972, to Flint Northwestern High School and the results
once again provided the basis for an item analysis by

Evaluation Services at Michigan State University.

Data Analysis., Pilot Test No. 3

Table 4.,--Distribution of Item Difficulty and Discrimination

Indices.

Item Difficulty Indices Discrimination Indices
81-90 7 81-90 1
71-80 6 71-80 1
61-70 14 61-70 4
51-60 9 51-60 2
41-50 3 41-50 11
31-40 3 31-40 8
21-30 2 21-30 7
11-20 2 11-20 6
00-10 - Less 00-10 5

Less than 00 1

Mean Item Difficulty 60 Mean Item Discrimination 34

Other information which was provided by the item inalyaia
included:

Mean Score of test 18.18
Standard Deviation 6.36
Kuder Richardson Reliabilitcy #20 .78
Standard Error of Measurement 2,96

N = 111
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A frequency distribution table (see Appendix D) revealed
a larger variability of scores on this test and, as can be
seen, the scores did not produce a normal curve due to
predominancy of low scores and an abnormal spread of higher
scores. Through observation and analyzation it was felt
that the abnormal central tendency was csused by the testing
population rather than by the test itself. The standard
error once again made slight improvement. Both difficulty
and discrimination mean indices were higher than previous
pilots although one negative discriminator still remained.
Items in the visual portion of the test were reacting well
to analysis which indicated that a change in this area wvas

unnecessary.

Test Construction, Final Test

At a final recording session seven items were re-
recorded. One fact was apparent during the preparation
of these tapes--the slightest variation in performance
at the wrong instant can produce unwanted results. The
greater degree of discrimination required greater finesse
in preparation.

The final test consisted of forty-six items, twenty~
three of which were visual and twenty-three of which were
aural. The aural items utilized the pre-recorded tape
and required twenty-five minutes for completion. Discount-
ing the time required to place the information required
for the variables on the anwer sheet, the test proper

required forty-two minutes for administration.
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Both the test booklet (see Appendix D) and the tape
were now in final form. 1In preparation for the final
test, ten copiles of the original tape were dubbed at the
studio of Station WFBE. Four thousend copies of the
test booklet were printed at the University of Michigan
Copy Center in Ann Arbor. Four thousand answer sheets
obtained from the Scoring Center at Michigan State Uni-
versity completed the materials needed for the administration

of the test.

Random Selection of Schools

The random selection process was made by choosing
schools on the basis of random numbers. A list of 225
random numbers from 1 to 999 was printed by computer at
the University of Michigan-Flint (see Appendix E). The
1971-1972 1ist of senior high schools which were members
of MSBOA was numbered from 1 to 535. The first number on
the random 1liat was 746 and was rejected because it was
greater than 535, The second number was 207. The corre-
sponding number on the MSBOA membership list provided
the initial school for the testing list. This process
continued until a list of seventy randomly selected
schools had been constructed.

Following the random selection process, letters were
sent to the band and orchestra directors of the first
sixty schools chosen stating that their school had been
selected randomly and requesting participation in this
statewide test (see Appendix F). The additional ten
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schools were held in reserve should a significant number
of the first sixty not participate, but none was needed.
The second and third weeks of May were selected as the
target period for administration of the test. This seg-
ment of time was deemed the most advantageous, for it
was somewhere between the state band and orchestra
festival and the close of school. Two weeks gave di-
rectors some latitude in working around concerts or other
planned activities which could not be changed. A self-
addressed return postcard was included in this letter
(see Appendix F) with the directions that it be returned
within five days. Also included in this mailing was a note
to the principal requesting his cooperation in the study
(see Appendix F). A follow-up telephone call was required
for those directors who did not return the enclosed post-
card. Approximately forty per cent of the sixty schools
were called in this manner. An exceedingly high degree
of cooperation was shown on the part of thease schools,
for fifty-seven of the sixty schools contacted responded
positively to the query. For various reasons, six of
the directors in the fifty-seven schools later found
that their groups would be unable to cooperate in the
testing. The six schools were not similar in size or
location, indicating a random dropout.

A second letter providing information relative to
the test and its administration was sent to the band and

orchestra director in each of the fifty-one schools
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(see Appendix F). It was in this letter that a control
group was requested (five to ten per cent of the total
number taking the test from each school) to take the

test along with the instrumental music students. The
control group was to be randomly selected from the entire
school student population of tenth, eleventh and twelfth
graders. Any student who had had band, choir or orchestra
experience in junior or senior high school would be
rejected. A self-addressed postcard was included in

this mailing (see Appendix F). On the card the director
was requested to indicate how many separate bands or
orchestras would be tested, what time the classes met

and which days would not be available for testing in his
school. The vast majority of schools had only one group
to test or combined two groups into one period. In the
actual administration of the test, forty schools required
one test period, six required two test periods and five
required three test periods. As for the previous mailing,
additional telephone calls were required to accumulate

all of the information.

The stage was now set for the scheduling of the fifty-
one schools within the two week testing period. A highway
map of the State of Michigan was placed upon a bulletin
board with the location of each of the schools indicated
by a colored pin. It then became a matter of mechanics
in coordinating class meeting times with distances between

schools. In an effort to save expenses, every effort was
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made to schedule two schools in one day per test admin-
istrator or two schools which could be reached by two
administrators traveling in one car. Overmight accom-
modations for test administrators also became a determining
factor in scheduling, again due to the expense involved.

Two consultants at the Testing Bureau of the Michigan
Department of Education suggested that the author train
test administrators rather than attempt to send all
materials by mail and ask each music director to administer
the test to his own students. The latter method would
result in loss of control of the testing situation; there-
fore, seven college students who were actively involved
in instrumental music were trained as test administrators.
This method would give maximum assurance as to the uni-
formity of the testing situation in all cases.

The seven that were selected as test administrators
were members of the University of Michigan~-Flint Wind
Ensemble. The students were briefed as to the scope of
the study, their duties and their part in the administrative
process. Later a training session was held in which all
attended and participated. The following forms (see Appendix
F) were distributed and discussed.

1. 'Check List for Test Administrators'. This wae

a list of duties for each administrator from the
time he arrived at the school until he left.

2. '"Checklist of Materials'. This was designed

so the administrator might check the materials
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he would need for the testing before he entered
the school. Additional materials such as an
extra tape, extra pencils, power cord, etc., were
listed, hopefully to meet any normal situation.

3. The 'Variables'. These were to be read to the
students by the test administrator before the
test began so that they might correctly mark
their answer sheets.

4. The 'School Information Sheet'. This was to be
filled out by the test administrator during the
test and to be included in the envelopes con-
taining the completed answer sheets.

5. Mark sense scoring sheets, Form 0-7928, from
Michigan State University.

Following this discussion, a trial testing situatiom
was held in which the author acted as the test administrator
while the students actually took the test. Following the
test, additional discussion was held to assure umanimity
of understanding toward the testing situation. Each
student was then given an ample supply of materials plus

the schedule to follow for the succeeding weeks.

Administration of the Final Test
During the period of May 8th to May 25th, 1972, the
test was given to fifty-one schools by seven test admin-
istrators who traveled a total of 5521 miles. Thirteen
individual overnight accommodations were required during

this period. No more than five test administrators were
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testing at one time. Five Wollensack portable tape recorders
were used to provide the stimuli for the aural part of

the test. Ten copies were made of the original pre-
recorded tape 80 that each administrator had two tapes

at all times. The testing ran very smoothly during the
seventeen days, for but one long-distance phone call was
needed to solve a last-minute emergency. Since only tenth,
eleventh, and twelfth grade students were to be tested,
some directors were confronted with the problem of what

to do with the ninth grade students in their bands or
orchestras. This situation was handled in a variety of
ways and on only four occasions did the ninth graders
actually take the test. The test administrator collected
these answer sheets separately and marked them so that
they were not processed by Evaluation Services. Each of
the four directors was provided with an answer key at a
later date which allowed him to hand score the tests of
his ninth grade students.

Processing and Analyzing the Data
The answer sheets from each individual school were

kept separately and were taken to Evaluation Services
at Michigan State University. The tests were scored on
the Op Scan 100 Optical Scanner and the responses to
each item, the variables and the mean score of each in-
dividual student were placed upon computer cards. In
addition, an item analysis printout was secured for

each school plus an item analysis for the combined
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population of 2714 students from the fifty-one schools.

See Appendix H for information relative to the test results
of the individual schools. These schools have been ranked
in order of raw mean score. Appendix H also includes the
following information: K. R. #20 reliability, number of
students tested, standard error of measurement, high and
low score, standard deviation and whether or not a control
group was obtained from that school.

With the aid of the Consultation Service of the
Department of Education and models 3600 and 6500 of Data
Control Computers at Michigan State University, extemsive
data were accunmulated and are presented in the following
chapter. Nine one-way Analysis of Variance programs pro-
vided data for the eight variables plus the control versus
treatment comparison. Four Post Hoc Scheffé Multiple
Comparison Techniques were used for the four variables
which contained more than & yes-no raspongse. A two-way
Analysis of Variance with Fixed Effect Model provided
information between grade and classification variables
while a similar analysis was completed between the
variables of private lessons and instrument. A Three-
Way Analysis of Variance with Fixed Effect Model provided
information relative to the interaction of the district
rating, music theory course and private lesson variables.
In addition, Factor Analysis programs rotating eight, eleven,
fourteen, fifteen, seventeen and eighteen factors were

also completed.
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Validity

For any test to be worthwhile it must be valid; i.e.,
it must measure what the constructor has set out to measure.
This statement is somewhat unscientific for it relies to
varying degrees upon the judgment of the person who con-
structs the test. Cronbach states:

No matter how complete the test author's research,

the person who is developing a selection of

classification program must, in the end, confirm

for himself the validity of the tests in his partic-

ular situation. And the person who is evaluating

a training program must determine the Egntent

validity of the tests for his program.

The author claims validity of this test on the basis
of three factors: (1) The test is constructed from
objectives which instrumental mugsic teachers determined
were important outcomes of the students' band or orchestra
experience, (2) the items on the test make up a number of
observables which are a part of the construct of cognitive
music achievement, and (3) the pre-recorded tape which is
used as a stimulus for the aural portion of the test
utilizes actual band and orchestra instruments for all
examples. The author recognizes that there are other
dimensions in the construct of cognitive music achievement
which were not measured by this test.

Achievement tests are often constructed from
objectives stated in textbooks, opinions of well-known

educators, curricula or course objectives. However,

4hCronbach, Psychological Testing, p. 105.
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what is8 stated by or from the above may not, in reality,
correspond to what is actually being taught in the class-
room: This final responsibility 1is in the hands of the
individual teachers. Thus, this test has greater validity
than those which are constructed from the above-mentiomed
objectives, for the constructor has gone to the primary
source--the classroom teacher--for information upon which
to base the construction of this test, Band and orchestra
directors selected the objectives they considered to be
the most important as logical outcomes of a student's
participation in band or orchestra. It may be argued
that what teachers say is important and what they actually
teach may not be the same; however, it may be argued
further that their opinion is much closer to what students
are actually learning in their classrooms than opinions
of sources removed from the classroom.

As previously mentioned, it is not within the scope
of this paper to define music achievement; however, it
is logical to assume that cognitive music achievement
consists of a number of observables which are measurable.
The combination of observables within a particular domain
is a construct. Although all observables of the construct
of music achievement were not measured by this test, the
fact that some were measured and that they are a part of
the construct of music achievement lends construct
validity to the study. Numnally confirms this viewpoint

when he states:
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Becaguse constructs concern domains of observables,

logically a better measure of any construct would

be obtained by combining the results from a mumber

of measures of such observables than by tak any

one of them individually... . . Thus any particular
measure can be thought of as having a degree of
construct validity depending on the extent to

which results obtained from using the mesasure would

be much the same if some other measure, or h -

thetically, all the measures, in the domain d been
employed in the experiment. Similarly, the combined
scores from a number of measures of observables in
the domain can be thought of as having a dagrzg of
construct validity for the domain as a whole.

The instruments which were used in the construction of
the pre-recorded tape were flute, oboe, clarinet, violin,
viola, cello, trumpet, French horn, trombone and snare
drum. Thus the sources of the aural examples are those
which students use and are familiar with from their band

and orchestra rehearsals.

Reliability
A good test must not only be a valid measure of the

subject but also must be consistent. It is difficult to
determine a specific degree of reliability required for a
test. Many authors do not give specific figures but state
that reliability limits may well vary due to such factors
as the use of the test, the number of subjects tested,

the length of the test and others. Therefore, it is

wise to treat reliability within each test and what may be
quite reliable in one situation would not be sufficient in

another,

45Jum C. Nunnally, Psychometric Theo {New York,
N.Y.: McGraw-Hill, 1967)—L'B'6—'—rl, p. B6.
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Two methods were used to determine reliability of this
test: Test-retest and Kuder Richardson #20. The aural
portion dictated, to some degree, what types to use and
what not to use. When recording errors of live instru-
mental performance, it is virtually impossible to obtain
parallel forms. Split-half was likewise discarded as a
measure of reliability for this test because of the
multiplicity of factors tested within the forty-six
questions.

Kuder Richardson #20 was used throughout the develop-
ment of the test as one measure of reliability. The
following table will show the progress of the three pilot

tests:

Table S5S.-~Reliabllity of Pilot Tests.

Standard

N Reliability Mean Score Deviation
Pilot No. 1 230 .77 26.52 6.3
Pilot No. 2 424 .72 20.12 5.63
Pilot No. 3 111 .78 18.18 6.36

The population of Pilot No. 1 included students from
two summer music camps in grades eight through twelve. The
fact that these students were voluntarily enrolled in a
summer music camp which required a sizable fee would indicate
a somewhat abnormal population. This is evidenced by a
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substantially smaller variability in this group when com-
pared to the scores of the population in Pilot No. 3.

The population of Pilot No. 2 consisted of four widely
separated high school bands, grades nine through twelve,
from small to medium-sized towns in Illinois, Iowa and
Wisconsin. The bands of an urban high school, grades ten
through twelve formed the population for Pilot No. 3.

All three pilot groups were chosen primarily because of
their availability.

Throughout the development of this test it was evident
that the aural portion required more refinement and re-
designing than the visual. Often items which appeared as
valid questions during the recording sessions later per-
formed poorly in the actual testing. The construction
of aural perceptive items using live performers is quite
difficult, for it requires an '"'inexact' person to produce
an "exact' degree of error. The judgment and observation
of the constructor are of extreme importance.

These points came to light when an item analysis was
run on the twenty-~three aural items of Pilot Test No. 2 and
the reliability was found to be .29 while the reliability
of the twenty-three visual items was .76. After a careful
redesigning of taped items and re-recording of the tape
for Pilot Tesat No. 3, the figure rose to .44 and .79.
Following Pilot Test No. 3, seven items were re-recorded
for the final test. 7Two additional item analyses were
run following the final test on items one through twenty-
three and twenty-four through forty-six. The results
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indicated a reliability of .63 for the first twenty-three
items and .76 for the second twenty-three items while the
reliability was .81 for the combined portions of the test.
The second method used for determining reliability
was the Test-retest method. Seventy-one tenth, eleventh
and twelfth grade students were tested with an intervening
period of two weeks., Table 6 is useful in comparing the

two tests,

Table 6.--Test-retest, Reliability.

N Mean Score S. D. K. R. #20 S. E. M.

Test 76 24,77 6.30 .76 2.96
Retest 71 26.07 6.24 .76 2.98
Reliability of Test-retest .80

Using the formula r = —_N the computed

reliability was .80 which compares favorably with .81
with the K. R. #20 of the master test. It is the opinion
of this author that in light of (1) the length of the test
and (2) the multiplicity of factors tested by the test,
the above reliability is the best that can be expected.
Leonhard and House, in summarizing opinions regarding
degrees of reliability, state that: '.80-.84 Fairly high:
of some value in individual measurement and highly
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satisfactory for group measurement.'é6 In light of all
factors this test is the most valid and reliable for the
purpose which it has served--to measure large groups of

instrumental music students in cognitive music achievement.

Factor Analysis

Seemingly, the most inconclusive evidence of the entire
study was derived from the attempt to arrive at a successful
factor analysis of the final test. Six factor analysis
programs were run at the Computer Center at Michigan State
University rotating eight, eleven, fourteen, fifteen,
seventeen and eighteen factors. Of these six runs, the
seventeen factor analysis provided the highest loadings
on the individual factors and is shown in Appendix I.

In addition, empirical observation determined the seventeen
factor rotation to be closer to the factors measured by
the test. By comparing the intercorrelation matrix in
Appendix I with a list of factors, by item, prepared by
the author in constructing the test one can readily see
a low correlation. As an example, {tems ten, eleven and
twelve of the final test are items which all require the
listener to determine how many measures contain rhythmic
errors or 1f all are played correctly. None of the six
factor analyses provides this similarity of these three
items. Closer analyzation will provide one with similar

QGCharles Leonhard and Robert W. House, Foundatioms
and Princigles of Music Education (New York: raw-~
’ » PP. - .
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problems throughout the forty-six items. The facts that
the final test is multi-factored and that the construct

of music achievement depends upon many factors would lead
one to expect that no factor analysis would show conclusive
results on this test.

Therefore, this seemingly inconclusive evidence may
be quite conclusive, for it points to the complexity of
cognitive music achievement and the difficulty of measuring
it accurately with a single test. This fact is brought
to light by consideration of the previously mentioned fitems
ten, eleven, and twelve. Although, on the surface, these
items are measuring rhythmic achievement, another factor
or factors may be present. It 1is obvious to this investi-
gator that it is difficult to isolate any one single
cognitive musical factor. This difficulty is compounded
when one attempts to measure many factors, of which some
are likely interacting with each other, in determining

the construct of cognitive music achievement,



CHAPTER 1V
FINDINGS OF THE STUDY

Introduction

This chapter 1is a presentation of the findings of
this study. The frequency distribution of the statewide
test will be presented. Following this, the format will
be: the statement of each hypothesis, data and discussion
relative to that hypothesis, and finally a rejection or
a failure of rejection for each hypothesis. Also included
will be data collected from 2 two-way and 1 three-way
analyses of variance between variables of grade in school,
school classification, music theory course, private lessons
and instrument family. The chapter will close with
supplementary findings resulting from the study.

Level of Significance
Since each individual is used eight times with the

variables, the alpha level is therefore cumulative. To
split up the alpha level and to help account for this
fact, 0.005 will be used as the level of significance.

Frequency Distribution, Statewide Test
Table 7 provides the distribution scores of the total

population tested, both treatment and control groups.
An investigation of the entire deck of 2714 computer cards

74
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revealed ten on which an exceasive amount of information
was missing. These were dropped from the study but are
included in the frequency distribution in Table 7 end
summary statistics of Table 7a. It should be noted that

of the remaining population of 2704 students, the treatment
group numbers 2563 and the control group 141, Some students
did not respond completely to the question relative to the
variables; therefore, the total N of 2563 will not be
reached and the total will differ in the summary statistics
of each of the first eight hypotheses.

The distribution of scores approximates a normal
curve, skewed positively, which indicates a few relatively
high scores. This can be observed in Table 7a which shows
that twenty-six of the total 2704 scored in the ninety-
ninth percentile. Their scores ranged from forty-four
to thirty-eight. This situation, plus a high frequency
of low scores, has caused both the mode and median to
be smaller than the mean. Since the test is rather diffi-
cult and the lower scores of the control group are included
in this distribution, it is not surprising that the mean
is somewhat low. The standard deviation is slightly larger
than any of the previous three pilot tests, thereby
signifying a more heterogeneous population. Table 7a
indicates the frequency of raw scores and the percentile

rank of the entire population.
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Frequency Distribution, Statewide Test
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Table 7a8.~--Summary Statistics of Statewide Test.

Raw Score Frequency Percentile Rank
44 3 99
43 2 99
42 3 99
41 2 99
40 4 99
39 4 99
38 8 99
37 10 98
36 10 98
35 22 97
34 24 97
33 23 96
32 44 94
31 4s 93
30 44 9l
29 44 90
28 57 88
27 47 86
26 78 83
25 97 80
24 93 17
23 102 73
22 100 69
21 134 65
20 144 60
19 160 54
18 168 48
17 176 42
16 166 36
15 167 30
14 165 ' 23
13 143 18
12 127 13
11 113
10 76

9 48
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Hypotheses Tested
Hypothesis 1. There is no significant difference

in the cognitive music achievement of tenth, eleventh or

twelfth grade instrumental students.

Table 8, --Summary Statistics of Variable-~-Grade in School.

Category N % of Population Mean S. D.
Tenth Grade 1184 47 18.58 6.19
Eleventh Grade 799 32 20.07 6.74
Twelfth Grade 528 21 21.49 7.42

Total 2511 100 19.67 6.74

Table 8 indicates a nearly equal improvement of 1.5
points per grade. Although the meaningful difference 1is
small, the test does indicate differences across these
years. Since the populations of eleventh and twelfth
grades become much smaller it may be theorized that the
weaker students are dropping out, leaving only the better
students in the twelfth grade. On the other hand, it could
also be theorized that the stronger students are dropping
out because of schedule conflicts or lack of interest.

If either supposition were correct, a smaller S. D. should
develop; however, the larger S. D. indicates both suppositions
are incorrect since both weaker and stronger students
remained, causing greater variability among scores. Like-
wise, 1f the majority of weaker students remained, the
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mean score would become lower and, conversely, 1if the
stronger remained, a higher mean score would result.
Therefore, since both weaker and stronger students remain,
the findings indicate that there may be some juitiftcation
for hypothesizing a gain in cognitive musical achievement

across grades.

Table 8a.--One-Way Analysis of Variance. Dependent Varisble--
Score of Test, Category Variable~--Grade in School.

Source of Variation d.f. Mean Square F p. less than

Grade in School 2 1644 .81 37.29 0.0005
Residual 2508 44 .10
Total 2510

Table 8b,--Scheffé Post Hoc Method of Multiple Comparisons
Mean Differences (x-y)

Eleventh Grade (y) Tenth Grade (y)

Twelfth Grade (x) 1.43% : 2,91
Eleventh Grade (x) 1.49%

*Denotes significance at < 0,005 level.

The Scheffé Post Hoc Method indicates that there is
a significant difference between eleventh grade and twelfth
grade, between tenth grade and twelfth grade and also tenth



80

grade and eleventh grade scores. Therefore, on the basis

of the above information: Hypothesis 1 is rejected.

Hypothesis 2. There is no significant difference
in the cognitive music achievement of students in the

various MSBOA school classifications.

Table 9.--Summary Statistics of Variable--School Clasai-

fication.
Category N % of Population Mean S. D.
Class D 123 5 17.94 5.82
Class C 688 27 17.55 5.38
Class B 341 14 19.01 6.70
Class A 566 22 20.96 6.60
Class AA 806 32 21.00 7.23

Total 2524 100 19.63 6.73

The mean score gain between AA and D Classifications
indicated in Table 9, is approximately .5 of a point higher
than the gain in Hypothesis 1 between tenth and twelfth
grade, indicating a similar gain of mean scores. Not only
do students in Class AA schools form the largest popula-~
tion with the highest mean score, but they also show the
highest amount of variability. Such variability is likely
attributable to another factor or factors other than school
classification, such as socio-economic conditionas, avail-
ability of private teachers and availability of quality

musical concerts.



81

Table 9a.--One-Way Analysis of Variance.
Variable--Score of Test, Category Variable--
School Classification.

Dependent

Source of Variation d.f. Mean Square F p. less than
Classification 4 1493.27 34.73 0.0005
Residual 2519 43.00

2523

Table

9b.=-=-Scheffé Post Hoc Method of Multiple Comparisons
Mean Differences (x-y).

Class Class Claas Claas

A (y) B (¥y) c (v D (y)
Class AA (x) .04 1.99% 3.45% 3.06*
Class A (x) 1.95% 3.41% 3.02%
Class B (x) 1.46 1.07
Class C (x) -.39

*Denotes significance at < 0,005 level.

Results of the Scheffé Post Hoc comparison determine

that there 1s significant difference between Class AA and

B, between AA and C, between AA and D, between A and B,

between A and C, between A and D; however, no significant

difference exists between Class AA and A, between B and C,

between B and D or between C and D.

If Class AA and A

are considered large classifications and B, C, and D as
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small, then significance exists between large and small
classifications, but not within. Thus, students in

larger schools scored higher on the test than students

from smaller schools. As school size diminished, mean
achievement decreased. On the basis of the above information:

Hypothesis 2 is rejected.

Hypothesis 3. There is no significant difference in

the cognitive music achievement of students who partic-
ipate in MSBOA Band and Orchestra Festivals and those who

do not.

Table 10.--Summary Statistics of Variable--Festival

Attendance.
Category N 7% of Population Mean S. D.
Festival Attendance 2460 97 19,72 6.74
Festival Non-attendance 76 03 17.28 5.96
Total 2536 100 19.64 6.73

Table 1l0a.--One-Way Analysis of Variance. Dependent
Variable--Score of Test, Category Variable--
Festival Attendance.

Source of Variation d.f. Mean Square F P. less than

Festival Attendance 1 438.46 9.72 0.002
Residual 2534 45,09

Total 2535
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The effect of festival attendance upon the dependent
variable, although statistically significant to < 0.002,
carries less emphasis than the seven other variables utilized
in this test, for the other seven hypotheses are proven
at the significance level of < 0.0005. Since the sample
of the non-attendance group is comparably smaller, addi-
tional population samples may produce somewhat different
results. However, on the basis of the above data: Hypo-
thesis 3 18 rejected.

Hypothesis 4. There is no significant difference in

the cognitive music achievement of those students whose
groups rate first division in MSBOA District Band and

Orchestra Festivals and those whose groups do not.

Table 11.--Summary Statistics of Variable--Division Rating.

Category N % of Population Mean S. D.
I Rating 742 31 22,31 7.17
11 Rating 1396 57 18.81 6.29
IIT Rating 292 12 17.60 5.92

Total 2430 100 19.73 6.76

Information in Table 11 illustrates that while less
than one-third of the bands and orchestras that attended
district festivals received a first division rating, the
scores of the students in these groups generated the great-

est achievement plus the greatest variabilicy.
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Table 1la.--One-Way Analysis of Variance. Dependent
Variable-~-Score of Test, Category Variable--
District Rating.

Source of Variation d.f. Mean Square F p. less than
District Rating 2 3715.22 87.19 0.0005
Residual 2427

Total 2429

Table 11b.-~-Scheffé Post Hoc Method of Multiple Comparisons
Mean Differences (x-y).

II Rating (y) III Rating (V)
I Rating (x) 3.49% 4.71%
II Rating (x) 1.21

*Denotes significance at < 0.005 level.

The Scheffé Post Hoc comparison reveals in Table 1llb
that there is a significant difference between first
division and second division, between first division and
third division; but no significant difference between
second and third division ratings. Therefore, on the basis

of the above information: Hypothesis 4 1is rejected.

Hypothesis 5. There 1is no significant difference in

the cognitive music achievement of students who play

instruments in the four separate families.
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Table 12,--Summary Statistics of Variable-~Instrument Family.

Category N % of Population Mean S. D.
Brass 855 34 19.61 6.72
Percussion 237 9 16.11 5.54
Woodwind 1248 50 19.97 6.43
String 162 7 24 .07 7.25

Total 2502 100 19.74 6.69

The information in Table 12 illustrates the fact that
students who play instruments in the four separate families
scored differently on this test. While woodwind and brass
players scored similarly, the percussion players scored
perceptibly lower and the string players perceptibly higher.
This table reveals the somewhat surprising fact that there
are two per cent more percussionists than string players
in this sample of Michigan high schools. Again, as in the
past hypotheses, the highest mean score also contains the

greatest variability.

Table 12a,--One-Way Analysis of Variance. Dependent
Variable--Score of Test, Category Variable--
Instrument Family.

Source of Variation d.f. Mean Square F p. less than
Instrument Family 3 2084 .49 49.23 0.0005
Residual 2498 42.3%

Total 2501
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Table 12b.--Scheffé Post Hoc Method of Multiple Comparisons
Mean Differences (x-y).

Woodwind (y) Brass (y) Percussion (y)

string (x) 4.,20% 4.46% 7.96%
Woodwind (x) . 36 3.88%
Brass (x) 3.50%

*Denotes significance at < 0.005 level.

The Scheffé Post Hoc comparison reveals in Table 12b
that significant differences exist between string and
woodwind, between string and brass, between string and
percussion, between woodwind and percussion, between brass
and percussion players but none exist between brass and
woodwind players. The greatest meaningful difference
exists between string and percussion players, for the
string players scored approximately fifty per cent higher
than the percussion players. This is the largest mean
difference of score thus far on the test. If a one-way
analysis of variance had been made using only the scores
of string players and percussionists, the effect of instru-
ment upon the dependent variable would have been more
pronounced. Thus, on the basis of the above information:

Hypothesis 5 1is rejected.
Hypothesis 6. There is no significant difference in

the cognitive music achievement of students who have taken

private lessons and those who have not,
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Table 13.--Summary Statistics of Variable--Private Lessons.

Category N 7% of Population Mean S. D.
Private Lessons 999 40 22.46 7.21
No Private Lessons 1500 60 17.90 5.66

Total 2499 100 19.72 6.71

Table 1l3a.-~One-Way Analysis of Variance. Dependent
Variable-~Score of Test, Category Variable--
Private Lessons.

Source of Variation d.f. Mean Square F p.- less than
Private Lessons 1 12,458.43 311.36 0.0005
Residual 2497 40.01

Total 2498

A study of data in Tables 13 and 1l3a will reveal that
private lessons do present a strong effect upon the dependent
variable. Although there 1is considerably more variability
in the private lessons group, the mean score is more than
4.5 points higher than the score of the non-private lessons
group. There would appear to be strong meaningful difference
between the two groups. Omn the basis of the above information:

Hypothesis 6 is rejected.
Hypothesis 7., There 18 no significant difference in

the cognitive music achievement of those students whose
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parents, one or both, have participated in a school band

or orchestra and those students whose parents have not.

Table 14.,~--Summary Statistics of Variable--Parent

Participation.
Category N % of Population Mean S. D.
Parent Participation 892 36 20.78 7.03
No Parent
Participation 1599 64 19.11 6.44
Total 2491 100 19.71 6.70

Table laa.--One-Wa{ Analysis of Variance. Dependent
Variable--Score of Test, Category Variable--
Parent Participation.

Source of Variation d.f. Mean Square F P. less than
Parent Participation 1 1597.26 36.08 0.0005
Residual 2489 44 .27

Total 2490

The statistics from Tables 14 and 14a indicate signif-
icance at less than 0,0005; however, as in Hypothesis 3,
the meaningful difference is less pronounced. There is a
small variation of group means around the grand mean which

would indicate less effect of the independent variable
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upon the dependent variable. However, based upon the
above information: Hypothesis 7 is rejected.
Hypothesis 8. There is no significant difference in

the cognitive music achievement of those students who
have taken a formal music theory course in high school or
summer music camp and those who have not.

Table 15, --Summary Statistics of Variable--Music Theory
Course.

Category N 7% of Population Mean S. D.
Theory Course 376 15 24.69 7.89
No Theory Course 2132 85 18.86 6.07

Total 2508 100 19.74 6.69

Table 15a.-d0ne4da{ Analysis of Variance. Dependent
Variable~-Score of Test, Category Variable--
Music Theory Course.

Source of Variation d.f. Mean Square F p. less than
Theory Course 1 10,858.10 268,38 0.0005
Residual 2506 40.46

Total 2507

Statistics in Tables 15 and 15a indicate a strong
effect of the independent variable upon the dependent

variable. The mean of 24,69 is the largest mean score of
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any grouping thus far on the test. Furthermore, the
difference between the two groups is almost six points,
which is likewise the largest thus far. Such a result
is expected since the test is based primarily upon know-
ledge of music theory and its application. On the basis
of the above information: Hypothesis 8 is rejected.
Hypothesis 9. There 18 no significant difference in
the cognitive music achievement of those students who have
taken instrumental music in the secondary school and those

who have not.

Table 16,--Summary Statistics of Variable--Treatment.

Category N % of Population Mean S. D.
Treatment 2563 95 19.58 6.74
Control 141 05 12.82 3.57

Total 2704 100 19.22 6.78

Table l6a.--One-Way Analysis of Variance. Dependent
Variable--Score of Test, Category Variable--
Treatment.

Source of Variation d.f. Mean Square F p. less than

Treatment 1 6093.67 139.33 0.0005
Residual 2702 43.74

Total 2703
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Statistically, Table 16a reveals a significance at
< 0.0005 which would indicate a strong influence of the
treatment group upon the score. However, in the light
of a meaningful difference, one would expect th@ mean
score difference between the two groups to be larger.
This situation has been affected by the difficulty of the
test and by the large number of relatively low scores,
which is evident from the frequency distribution in
Table 7. Stated in another manner, the scores of some
Michigan band and orchestra students indicate considerable
cognitive achievement while other scores are low. There
is a large variability in achievement scores by Michigan
band and orchestra students. On the basis of the
statistical information provided in Tables 16 and 16a:
Hypothesis 9 i3 rejected.

Table 16b,==-Supplementary Information Relative to Hypothesis
9. Mean Differences.

Test Items Control Group Treatmwment Group Difference

X, 1-23 8.12 11.94 3.82

R, 24-46 4.70 7.64 2.94
Total Mean 12.82 19,58

The information in Table 16b indicates a corresponding
gain by the treatment group in both aural perception and

in visual cognitive knowledge over the control group. Since
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the mean score for the first twenty-three items is higher
in both groups than the last twenty-three items, some
factor or factors are present to cause this difference.
This investigator theorizes that, since all the items from
one to twenty-three are aural, this factor is aptitude.

It 1s worthy of note that by pure chance one would answer
correctly 4.52 questions on the aural part of the test

and 4.60 questions on the visual part. Thus, the achieve~
ment is 3.70 points above chance by the control group and
10.66 points above chance by the treatment group.

Interaction of Variables

It was decided to analyze the interaction of six
of the above variables, The number of possible combina-
tions of interactions utilizing the eight variasbles is
staggering; therefore, those six which had the greatest
effect upon the dependent variable were used in the study.
Grade, school classification, district rating, instrument
family, private lessons and music theory course were used
in three interaction analyses.

There is8 a constant gain of mean scores, with three
exceptions, in tenth, eleventh, and twelfth grade students,
as reported in Table 17, within all classifications. The
highest mean score of 22.86 by twelfth grade Class AA
students and the lowest mean score of 17.12 by tenth grade
Class D students reveals a mean difference of 5.74. The
three mentioned exceptions involve eleventh and twelfth

grade Class C and D where D students scored higher and
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Table 17.,--Summary Statistics, Grade--Classification

Interaction.

Tenth Eleventh Twelfth
AA (N) 369 246 173
Mean Score 19.65 22,03 22.86
A (N) 253 176 128
Mean Score 19,66 21.87 22.64
B (N) 155 105 63
Mean Score 18.24 19,20 21,92
c (N) 334 225 126
Mean Score 17.18 17.34 18.94
D (N) 59 34 30
Mean Score 17.12 17.76 19.80

Pooled within-cell standard deviation = 6.45

Class A and AA where Class A tenth graderas scored .0l
point higher than Class AA tenth grade students. It 1s
interesting to note that the greatest mean gain from tenth
to twelfth grade occurs in Class B with a gain of 3.68
while Class C is the lowest with a gain of 1.76.
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Table 17a.~-Two-Way Analysis of Variance with Fixed Effect
Model. Interaction of Grade and Classfification.

Source of Variation d.f. Mean Square F p. less than

Grade (G) 2 1006.62 24 .21 0.0001*
Classification (C) 4 1439.48 34.62 0.0001%
(G) - (C) Interaction 8 66.21 1.59 0.1219
Residual 2461 41.58

Total 2475

*Denotes significance at < 0.005 level.

The information contained in Table 17a indicates
significance of both grade and classification as a signif-
icant effect upon the dependent variable; however, this
had been proven earlier. The interaction of the two
variables produces a significance at the .12 level,

Table 18.--Summary Statistics, Private Lessons--Instrument
Family Interactionm.

Private Lessons Brass Percussion Woodwind String
Yes (N) 303 93 483 116
Mean Score 21.95 18.01 22.70 26.40
No (N) 544 136 756 45
Mean Score 18.33 15.03 18.22 18.33

Pooled within-cell standard deviation = 6.17
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The data contained in the interaction of private
lessons and instrument family provide some of the most
revealing information of the entire study. From a study
of Table 18 it is determined that there is a large meaning-
ful difference between the scores of those percussion
players who did not take private lessons and the string
players who did. The percussion players mentioned scored
only slightly less than six points above pure chance
while the string players provided a mean score seventy-
five per cent greater than the percussion players. It
may also be noted from this table that those percussion
players who took private lessons scored lower than students
in all other instrument groups who did not. This fact
becomes more marked when one recalls the strong effect
of private lessons upon the dependent variable.

Table 18a.--Two-Way Analysis of Variance with Fixed Effect
Model. Private Lessons~--Instrument Family

Interaction.

Source of Variation d.f. Mean Square F p. less than
Private Lessons (P) 1 6371.91 167.65 0.0000*
Ingstrument
Family (I) 3 1216.43 32.00 0.0000*
(P)=(I) Interaction 3 217.37 5.72 0.0007*
Residual 2467 38.01

Total 2474

*Denotes significance at < 0.005 level.
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Graph A.-=Interaction of Private Lessons--Instrument Family.

Score
25
23
21

19

17

15

Brass Perc. W.Wind String

By observing Graph A, one can see that the effect of
private lessons on scores of brass, percussion and wood-
wind players is similar, in that the increase is approxi-
mately 3 to 4.5 points, whereas the addition of private
lessons for the string players provides a difference of
over 8 points. It should also be noted that the difference
between string players who took private lessons and
percussion players who did not is nearly 11.5 points.

A final interaction was made with district rating,
music theory course and private lessons as independent
variables. From the information in Table 19 one can
determine that approximately a thirteen point spread
exists from highest to lowest mean group scores. Third
division students who had not taken private lessons or a

music theory course scored a mean of 16.34, while first
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Table 19.--Summary Statistics--District Rating, Private

Lessons, Music Theory Course Interaction.

Independent Variables

Summary Statistics

District Private

Rating Lessons Theory N Mean
1. I Yes Yes 101 29.24
2. I Yes No 292 22.96
3. I No Yes 57 22.77
4. I No No 282 19.50
5. II Yes Yes 95 27.11
6. II Yes No 398 20.02
7. I1 No Yes 66 19.47
8. 1I No No 799 17.36
9. 111 Yes Yes 19 23.53
10. ITI Yes No 51 19.75
11. II1 No Yes 15 20,27
12. IIX No No 201 16.34

Pooled within-cell standard deviation = 5.90

Table 19a.--Cell Means, Music Theory Course--Private

Lessons.

Private Lessons

Yes

Private Lessons

No

Theory - Yes

Theory - No

Cell #1,5,9 Mean
27.79

Cell #2,6,10 Mean
21.16

Cell #3,7,11
Mean

20.96

Cell #4,8,12
Mean

17.67
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division students who had taken both scored a mean of
29.24. From observation of the same table {t would appear
that the combination of private lessons and a music theory
course would, in fact, produce a strong interaction, for
the score of the second division group with both private
lessons and music theory course produces the second highest
mean score and the third division group with both private

lessons and music theory course produces the third highest

BCcore.

Table 19b.--Three-Way Analysis of Variance with Fixed
Effect Model. District Rating--Private
Lessons--Music Theory Course Interaction.

Source of Variation d.f. Mean Square F P- less than
District Rating (D) 2 1115.46 32.09 0.0001*
Private Lessons (P) 1 3476.61 100.01 0.0001*
Theory Course (T) 1 3370.13 96.95 0.0001%
(D) ~(P) Interaction 2 38.38 1.10 0.33
(D) -(T) Interaction 2 9.50 0.27 0.76
(P) -(T) Interaction 1 296.45 8.53 0.004%
(D) -(P) -(T)

Interaction 2 86.07 2.48
Residual 2364 34.76

Total 2375

*Denotes significance at 0.005 level.

In Table 19b it can be seen that there is an inter-

action at the level of significance with private lessons
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and music theory course. There is a weaker interaction
of all three independent variables not at the signif-
icant level. There is little interaction between district
rating and private lessons and practically none with

district rating and music theory course.

Graph B.~-Interaction of Private Lessons--Music Theory
Course.

Score
28

26

24
22

20

18
16

Yes No
Theory

Graph B indicates the interaction of music theory
course and private lessons without the effect of district
rating.

Table 20 indicates that in this study knowing whether
or not a student takes private lessons accounts for eleven

rer cent of the total variance of the dependent variasble.
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Table 20.--Comparison of the Influence of the Independent
Variables Upon the Dependent Variable.

Multiple
Correlation Coefficient of 2
Source of Variation Coefficient (R) Determination (R®)
Private Lessons .33 11%
Music Theory
Course .31 10%
District Rating .26 o077
Instrument Played .24 06%
School
Classification .23 05%
Grade in School .17 o3%
Parent
Participation .12 01%
Festival Attendance .06 00.1%

It should be noted that these percentages are not cumulative;
therefore, one may not add them to determine a total per-
centage. This table indicates that relative to cognitive
music achievement the effect of whether or not a student
participates in a band and orchestra festival is less than
the effect of the rating his group attains when they do
participate.

Supplementary Findings

In addition to the previous findings other information
was compiled on the basis of the results of the teat. This
information indicates the status as of May, 1972,
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Enrollment in band or orchestra by grade:
Tenth grade--1184 students (477%)
Eleventh grade-~799 students (327)
Twelfth grade-~-528 students (21%)
Enrollment in band or orchestra by class size:
Class AA--806 students (327.)
Class A--566 students (227%)
Class B--341 students (14%)
Class C--688 students (27%)
Class D--123 students (057%)
Enrollment in band or orchestra by participation
in district band and orchestra festivals:
Festival attendance--2460 students (97%)
Festival non-attendance-~-76 students (03%)
Enrollment in band or orchestra by division rating
in district band and orchestra festivals:
First division--742 atudents (31%)
Second division~-1396 students (57%)
Third division--292 students (12%)
Enrollment in band and orchestra by instrument
family:
Brass--855 students (34%)
Percussion--237 students (097%)
Woodwind--1248 students (50%)
String--162 students (07%)
Enrollment in band or orchestra by those who have
taken ten or more private lessons in the past five

years:
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Private lessons--999 students (407.)
No private lessons--1500 students (607%)

7. Enrollment in band or orchestra by those who have
at least one parent who participated in a school
band or orchestra:

Parent participation--892 students (36%)
No parent participation--1599 students (647.)

8. Enrollment in band or orchestra by those who have
taken a formal music theory course in high school
or summer music camp:

Music theory course--376 students (15%)
No music theory course--2132 students (85%)

9., Enrollment in band or orchestra by instrument
family and by private lessons:

Brass--847 students, 303 took private lessons

(36%)
Percussion--229 students, 93 took private lessons
(40%)
Woodwind-~~-1239 students, 483 took private lessons
(397%)

String--161 students, 116 took private lessons
(72%)



CHAPTER V
SUMMARY, CONCLUSIONS
AND IMPLICATIONS FOR FURTHER RESEARCH

Introduction

This final chapter contains the concluding statements
about the study. The first section is a summation of the
development of the cognitive, aural-p:rception achievement
test and its administration. The sec.nd section is a
presentation of the conclusions drawn from the study
while implications for further study are contained in the
third and concluding sectiom.

Summary
The purpose of this study was to assess the cognitive

knowledge, verbal and aural, of a sample of the tenth,
eleventh and twelfth grade instrumental music students
in Michigan and to compare the sample and the results on
the basis of eight variables. Since there was no test
avalilable which fit this apecific purpose, the author
developed a cognitive, aural-perception achievement test
which could be administered in one normal class period.
The test was developed from a list of objectives which
band and orchestra directors in Michigan determined as
logical outcomes from students' participation in bands

and orchestras.
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Three pilot tests were developed and administered in
various locations in four Midwestern states. From these
three pilots, the final statewide test was developed which
consisted of twenty-three aural items, stimuli provided
by a pre-recorded tape, and twenty-three visual items.

The entire test required forty-two minutes for administration.

Instrumental music students from fifty-one randomly
selected schools in Michigan took the test in May, 1972.
The population tested included a control group of 141 stu-
dents who had had no secondary instrumental music
experience and the treatment group of 2563 students.

The results of this test were analyzed by computer at
Michigan State University and were presented in the pre-

ceding chapter.

Conclusions
On the basis of the data in Chapter IV and the rejection
of all nine hypotheses the following conclusions may be
stated:

1. The test was sensitive in uncovering the
differentiates in cognitive music achievement
among tenth, eleventh and twelfth grade students.
The results suggest a linear relationship since
the mean score of the eleventh graders was higher
than that of the tenth graders and the mean score
of the twelfth graders was higher than that of

the eleventh graders. The differences were
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too large to be attributed to chance; therefore,
one 1s forced to conclude that achievement differs
across grade levels.

The test was sensitive in uncovering the differen-
tiates in cognitive music achievement among the
various MSBOA school classifications. The mean
score of students in larger schools was higher
than the mean score of those in smaller schools.
Although there was little meaningful difference
between Class AA and Class A students and the
mean score of Class D students was higher than

the mean score of Class C students, the differences,
in all classes, were too large to be attributed

to chance; therefore, one is forced to conclude
that achievement differs across school sise.

The test was sensitive in uncovering the differen-
tiates in cognitive music achievement between
students who participated in MSBOA District Band
and Orchestra Festivals and those who did not.

The mean score of the students who participated
was higher. This difference was too large to be
attributed to chance; therefore, one is forced to
conclude that achievement differs from festival
participation to non-participation.

The test was sensitive in uncovering the differen-
tiates in cognitive wusic achievement among students

whose groups received various ratings in MSBOA
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District Band and Orchestra Festivals. The
results suggest a linear relationship since

the mean score of the students in second division
groups was higher than the mean score of those

in third division groups and the mean score of
the students in first division groups was higher
than the mean score of those in second division
groups. The differences were too large to be
attributed to chance; therefore, one is forced

to conclude that achievement differs across
district band and orchestra ratings.

The test was sensitive in uncovering the differen-
tiates in cognitive music achievement among the
players of inatruments in the four families of
instruments. The mean score of the string players
was highest of the four groups, while the mean
score of the percussion players was the lowest.
These differences were too large to be attributed
to chance; therefore, one is forced to conclude
that achievement differs across the various
instrument families.

The test was sensitive in uncovering differen-
tiates in cognitive music achievement between
students who took private lessons and those who
did not. The mean score of those students who

took private lessons was higher. This difference

was too large to be attributed to chance; therefore,
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one 18 forced to conclude that achievement differs
from taking private lessons to not taking private
lessons.

The test was sensitive in uncovering differen-
tiates in cognitive music achievement between
students whose parents participated in band or
orchestra and those whose parents did not. The
mean score of the students whose parents partic-
ipated was higher. The difference was too large
to be attributed to chance; therefore, one is
forced to conclude that achievement differs from
parental participation to non-participation.

The test was sensitive in uncovering the differen-
tiates in cognitive music achievement between
students who had taken a formal music theory course
and those who had not. The mean score of those
who had taken a music theory course was higher.
The difference was too large to be attributed to
chance; therefore, one is forced to conclude that
achlevement differs from election to non-election
of a music theory course.

The test was sensitive in uncovering the differen-
tiates in cognitive music achievement between
students who participated in a school band or
orchestra and those who did not. The mean score
of those who participated was higher. The

difference was too large to be attributed to
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chance; therefore, one is forced to conclude
that achievement differs from those who
participate to those who do not.

Several interactions were derived from the two and
three-way analyses. In general, on the basis of mean
scores, older students from larger schools scored higher
than younger students in smaller schools. A strong inter-
action existed when string players took private lessons
inasmich as their scores were muich higher than those of
any other instrumentalists. A strong interaction was
also present for students with private lessons and music
theory course inasmuch as their scores were likewise much
higher.

In addition to the above conclusions, the test pro-
vided further information.

There was a considerable variance in the achievement
of students in different achools (see Appendix H). The
highest mean score of 24.88 was nearly twice as large as
the lowest, 13.73. Furthermore, the mean score of the
lowest school in the treatment group was less than one
point higher than the mean score of the total control
group who had had no secondary school band or orchestra
experience. The musical cognitive knowledge gain in some
schools was minimal.

It is very evident that students who achieved higher
scores also listened more carefully to instructions and

filled out responses on answer sheets more completely.
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Through a sorting of the computer cards it was observed
that students in the upper ten per cent rarely omitted
information while such omissions were commonplace on the
cards of the lower ten per cent.

It should be noted that although there was statistical
significance for all variables, grade in school, parent
participation and festival participation provided the
least meaningful differences. Furthermore, it would seem
there should have been a larger mean difference in score
between the treatment and the control groups. It seems
likely that experience in a high school band or orchestra
should have provided higher scores on this test.

The greatest meaningful difference was provided by
private lessons. The music theory course provided a
strong meaningful difference but this was to be expected.
While not so conclusive as these two variables, district
rating, instrument family and school classification did
provide a strong meaningful difference.

There is a need for a larger number of music achievement
tests which are both valid and reliable. Many existing
tests are designed for a specific purpose; hence are not
good measures for other than that one purpose. The Roth
Cognitive, Aural-Perception Test i3 both a valid and a
reliable instrument to measure cognitive musical achievement,
especially when measuring groups of students. Although
it is a multi-factor test it has functioned well as a

measuring instrument.
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On the basis of work done in this study it seems
that it is possible to develop an even more reliable
multi-factor cognitive music achievement test which does
not require more than fifty minutes for administration.
A battery of tests is time-consuming, for it requires
either several days of single-period administration or
one day of multiple-period administration. In either
case, the effect of testing may produce fatigue, boredom
or disinterest among the students. It is likely that
the students would not perform to their capabilities under
such conditions. A multiple-period test is disruptive
to the normal school program. In addition, mortality
caused by student absences may result in a greater loss
of testable population in the administration of a multiple-
period test. Therefore, a test which is both reliable
and valid and requires but one normal school period for
administration would be superior to those which require
multiple periods. It is the opinion of this investigator
that, on the basis of the results obtained in this study,
it is possible to develop such a test.

Implications for Further Research
As a result of the findings of this study, a number

of implications for further research are clear. The fact
that forty-seven per cent of the instrumental music students
in Michigan are in the tenth grade while only twenty-one
per cent are twelfth graders indicates a poassible dropout

problem. It would be in error to state that there is
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greater than a 1007 dropout, for such a statement would
require a three-year study. There is, however, clear evi-
dence that the participation becomes less in the eleventh
grade and still less in the twelfth grade. It would be
of great value in the evaluation and plamning of instru-
mental music programs to determine the reasons for this
lessening participation. Such a study, if statewide in
nature, could have great impact in curriculum reorgani-
zation.

It was previously stated that a great variance of
achievement existed between schools. This, too, indicates
the need for further study. What are the factors that
cause this variance? Do situations exist which could be
changed to increase achievement? Do similar factors
appear in other schools which might indicate a widespread
deficiency?

The large variance in the achievement of students
who play different instruments indicates a need for study.
Are the string players, who scored high, achieving because
of the musical demands of their instruments or have they
been placed upon the instruments by teachers whose selection
process places high achievers in the string family? Are
teachers more efficient in their teaching of string players
than they are in teaching percussionistas? Does the college
preparation of these teachers encourage this problem by

placing greater emphasis upon the string family with little
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emphasis on percussion? Why do percussionists score so
very low? The answers to the above questions can be pro-
vided by further research.

It is possible, in the opinion of the investigator,
to develop a test which will measure the construct of
cognitive music achievement. However, it must be deter-
mined what factors make up this construct. It seems
obvious that there are many factors at work, with varying
degrees of effect, in determining individual student
achievement. Likewise, it seems obvious that individual
students react differently to the effects of such factors.
If it were possible to determine the factors which do
influence musical achievement, the profession would be in
a much better position to reorganize its existing music
curricula into more productive programs. Although such
answers may be either elusive or difficult to analyze
and put into practice, the music education profession

should continually strive for such solutions.
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APPENDIX A
TEST OBJECTIVES

Rehearsal Objectives

Please respond as to the importance of each objective--
1l 1is the lowest response while 11 is the highest response,

On the basis of participation in band or orchestra, Michigan
high school instrumental music students should be able to:

1234567891011 (1) recognize major key signatures.
1234567891011 (2) recognize minor key signatures.
1234567891011 (3) recognize major and perfect

intervals.
1234567891011 (4) recognize minor intervals.
1234567891011 (5) recognize augmented intervals.
1234567891011 (6) recognize diminished intervals.
1234567891011 (7) hear the difference between major,

minor, and perfect intervals.

123456789101l (8) place given composers in the
correct period of music history.

1234567891011 (9) 1interpret basic musical termi-
nology.

123456789 1011 (10) detect incorrect phrasing.

1234567891011 (11) recognize different forms of
the minor scale.

1 234567891011 (12) spell basic triads in a given key.

1234567891011 (13) place the periods of music in
chronological order.

1234567891011 (14) recognize the basic style of
the major periods of musiec.

1 234567891011 (15) hear intonation discrepancies
in chords.
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11

11

11

11

11
11

11
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(16)
(17)

(18)
(19)
(20)
(21)

(22)
(23)
(24)
(25)

(26)
(27)

(28)

(29)

(30)
(31)
(32)
(33)

(34)
(35)

(36)

hear balance problems in chords.

hear rhythmic discrepancies
from printed parts.

hear major and perfect intervals,.
hear minor intervals.

hear augmented intervals.

hear diminished intervals.
recognize modal scales.

hear modal scales.

hear modulations,.

recognize the basic forms in
music (three part, two part, etc.

transpose.

recognize contrapuntal writing
versus homophonic writing.

recognize the difference between
half steps and whole steps.

recognize the musical character-
istics of the major periods of
masic.

recognize pentatonic and whole
tone scales.

know the difference between
parallel and relative minor.

recognize instruments by their
characteristic sound.

recognize similar and dissimilar
melodies.

recognize cadence points.

hear intonation discrepancies in
a melodic line.

hear intonation discrepancies
between individuals.
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1 234567891011 (37) hear the difference between
half steps and whole steps.

1234567891011 (38) recognize meter upon hearing
a melody.

1234567891011 (39) hear a number and place it in
the correct historical period.

1234567891011 (40) interpret basic musical orna-
mentation.

Please add other objectives you feel to be important outcomes
of high school instruction in band and orchestra.
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APPENDIX B
PILOT TEST NO. 1

L0 S

The YAy m o or e e A Mrgem a0 Tt
Ay & flals

) Y sharvp

Cy 4 uhuipe

0y 3 shasps

£y 2 [iuks

Thea bey a'goqatud: ¥ Malrd o o

ramemdiahiins:  nemmemge s

'......_.._} 5 A -"

m_é')-)_m E ) e) &) B E)

The frilovtiog aader Yuy af goed 0n w2

f"—_ - a7k Ao I p) )
%‘Aﬁc‘ == i R -Fiat E) pone of 4
J = c) F ) qﬁ..t

The tolluring welnly o (u the Ba) v vy ~F

e e Sy e o imempun g s R f_...r, ‘!:’-,t
Fnsigren, et il S, Sl i s yessinnig g
f%.,___ = A =._f—:,_,=':r% f‘ =z
A) P sharp
B ¢
cy o
D) A

2) Hune of thy bove

e the Jetiwd. ¢ alrcr Key signat ave

[ ——— _L— I s o e ety
-y

e

A) K
3 G
¢ <
D) A

B) Yoaw of {1 oroee
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E) Xeue of the clove

The ke migostara of A whuw ve
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3) & yhaspe
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M) Ve we X
D) lessuias 2
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13,

14,

15,
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S

Whirh of the fellowing rswasures le incerrest?

b d- [4JJTTFB rAISI

A) Mapsuras 1
P Pessure ? D) Mespure &
C) Measwre ) E) ALl ars ocerrect

Which messures contain hall steps?

y - {

& & i -y
=R TR
o Tden it
A) Msasure 1
B) Veasura 2 Dr Heasure &
C) Masasure 3 E) All are cerrest
Wofsh ssasurey coatain whole etepet
1 ‘ l o
4 —t—ir—%  p— -+ %
¥ bl ¥ £ F=EE He
A) Mssauras 1
D) Mensure ¥ D) Masaure &
C)MNcasure ) £) Beas contain wivle stepe

The five wajer peviods of munic chrooologleally frem A D, 14 te prossmt
tima sre?

A) Classtcal, Darogue, Penatissance, Lumsatic, 20th Century
%) Tlenalosasce, Classicel, Savroque, umaatic. 20th Cointury
C) Peuaissance, Barcaue, Clessical, Romantic, 20th Century
D) Reomissance, Pereque, Riammntic, Classical, 10th Century’®
E) Nuoalasance, Psmsstic, faresus, Clessfsal, 20th Ceotury

John Yhilip Scusa lived at the same apprexismte cime sad wrvte (a the
cane atyle as:

A) Cach

?) Dyatioven

C} liosait

D) Lons nf the above
U) A1t of Lhe adove
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Which of the following ctupog.rs would pou mor: likely asssc’ats u’th
a [uguatl

A) Masare

B) Beethovea

C) Bach

D) Bervusteia
B) Boue ul the above

which note is e wja: third above C5

c;‘sfﬂ?zﬁr'a 2 el
Al 8 @ » E) Rl B ¢ D) &)

Shich aote In & perfact fourth abuve 7 ¢

A

e St

which oote i a malor second belowv C

re S——

@ ey | &F o

m B O Y B M B D E)

Which sote 1o a major sinth Selew DY

F Y

e a] ot

m B o e e 3T g

B double-flat (bb) scundy the veme asi

A) A-flat

L YIR ]

C) A [
D) Beons of the abeve
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24,
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Gulort the termu wvhilch most crrtectly descr"™™ ™ ('iztenso tewpo ¢ unprecdi~ .
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.s-

A} At a slover tewmpo and exprezi’ve
B} At a feoter tewpo and exprec:ive
C) At the asme tempo und wafrcsslive
D) At the sims tewpo axf no e presxion

Belect the tormy hich pect cozrectly desccihe " paid a pocy cfterd @ s3rcaéda”

A)Y Much wore slowst and dylvg out

3) Stiow dows tictle by Litrle and dying aut

C} Blov dovs 1ittle by 1ittle and becming louder
D) SBpeed up Littls by Littly end brcoming lowder

Seloct the terms vhich wost cuitactly dasusibe “allegro, pul pesente.”

A) Nodarately fast with heavw 'voon

B} Very fast with leavinrss

C) PMedarately fust without parefum

D) Very fast without passirm

e frae vy ETOPF A i

A} Tha bottom pitech wap flat,
B Tiva middle plech wun flat,
C) Tha top pitch waw flat.
D) The bottos pfetch was slarp.
i) The top pltch wes sharp:

A) Tha button pitsh wan fiat.

%) The widdle pltch was flac.

€) The top pltch vma flet.

D) The bottom pitech vas sharp.
E) Tha tep pitch wan sharp.

A) Tha bottom pitech was flat.
L) Tha ulddle pitch vas flar,
C) The top plitch van flek.
D} The botton pltch was sharp.
B) The tep pitch wap» aharp.
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A)., An 18LLAatIOR ¢ IPOr W eurs (8 A snure vl
3) AR lswsestsim wirnt WwoLTe IR B aBulc =/,
€) Aa BLessliou FrIST WLUTE LB ERibure ¥ ).
D) AR INICRALISE STTOT S TLTE 18 Brilule &,

L) ALl smssures sre worrect.

P vl

v I J
f = (ABE +
s i Eas cE e Tt S e
L bl
A, AR LNMONALWND SCTOT SCANTS ‘6 Bawule #1,
8) AR (BLonglion ¢TTOT OKCUTs I8 Beasutey 2.
C) A LBRURMLLA CcITOr CLULERh R dowle v,
D) An PRLLASLANE (ITof catuly N amibulte &,
) all Mmisutrs afc voifsin,
». 4
» Sy
=t 1= rl
A) The 23wte wan flan.
8) flute wapr alierp.
c) trumpes wos flat.
D) The trusperl was snarp.
n

. H b U
" .| Jﬁ..ll.r.u L 1]
T
SRy
+ T

A) Tha clarimet wan tlot.
B) The claribet oy,
3} The Cremcer oot Y

P) Tha Srwmbine. wase abarp.

A) The bettan toas s oo loud.

D) Twe siddle toue wis 1o0 lowd,

C) Tha top Toae wie tow Jouwd.

D) All threw temss Were ia proper delassce.
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A) ‘s saameTe OONLalne v rivt),
8} Twe W arures sentaln arrois
C) Three massurey «ontain sriers.
D) Four amteures tontaln eItors.
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FREQUENCY DISTRIBUTION--PILOT NO. 1

Frequenc

6
¥
% ./\_
Raw Score ,z.'fcs;cu-‘l'!u-ﬁ;«:nﬂﬂlﬂyx'.’f.;f.wvzﬁ
~168.D.  -t8.D. Mem +HSD.  +25.D.
N = 230

Mean = 26.52
Median = 25.5
Mode = 28

S. D. = 6.34
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ITEM DIFFICULTY AND DISCRIMINATION INDICES

PILOT TEST NO. 1

Item Difficulty

41
23
23
41
61
65
70
49
68
29
42
27
YA
62
20
51
34
74
67
64
21
73
27
66
57
76
68
79
71
72
73

Item Discrimination

56
39
41
49
64
44
42
59
35
46
45
50
64
47
36
50
59
39
37
25
41
15
31
35
24
19
3l

6

7
19
10
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(Continued)

Item Item Difficulty Item Discrimination
32 43 33
33 20 30
34 26 20
35 11 22
36 40 47
37 27 L2
38 17 34
39 64 27
40 3 1
41 3 6
42 87 9
43 40 29
44 46 31
45 10 16
46 23 -6
47 42 44
48 56 11
49 72 -7

50 80 6
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APPENDIX C
PILOT TEST NO. 2

PART I. Aurgl

The bottom pitch was flat.
The middle pitch was flat.
The top pitch was flat.
The bottom pitch was sharp.
The top pitch was sharp.

The bottom pitch was flat.
The middle pitch was flat.
The top pitch was flat.
The bottom pitch was sharp.
The top pitch was sharp.

o

A B L2 N -

(o

U B L B
Bt NP o Nl

'y

o | - —— - -
ﬁ‘l i{ﬁﬁ?&?ﬁ}?%4} Eggiéggii,.;,; Tﬂ

An intonation error occurs in measure #1,
An intonation error occurs in measure §2.
An intonation error occurs in mecasure #3,
An intonation error occurs in measure #4,
All measures ara correct.

Eéggggté;gﬁig‘ = —

F
-

An intonation crror occurs in mecasure #1,
An intonation error occurs in measure #2,
An intomation error occurs in measure #3,
An intonation error occurs in measure ¥4,
All measures are correct.

-

Y
L

-

WP L A -

e e BELN N RS

The flute was flat.
Thae flute was sharp.
The trumpet was flat.
The trumpet was sharp.
The clarinat was flat.

133

oR® + T @
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b
~B

o

Q..
Y
»
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;.-L0|
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L S B N R e )

£ 0 B

W B L) )

The clarinct was flat.
The clarinet was sharp.
The trombone was flat,
The trombone was sharp.
The oboc was flat,

The bottom tone was too loud.

The middle tone was too loud.

The top tone was too loud.

All threc tones were in proper balance.

The bottom tonc was too loud,

The middle tone was too loud.

The top tone was too loud.

All threc tones werae in proper balance.

" ==

An arror occurred in measure #1,
An error occurred in moeasure 72,
An orror occurtred in moasure #3,.
All mcasurea wore correct.

An crror occurred in measure #1,
An error occurred in measure #2,
An error occurred in measure #3.
An error occurred Iin measure #4,
All memsures were correct.

R

An error occurrad in measurs #1.
An error occurred in measure #2.
An error occurred in measure #3.
An error occurred in measure #4.
All measures were torrect.
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12. 1
2
3
4
5

13. 1
2
3
A
5

14.

p—
v
.

17.

18.

19.

W BN ) -

e s St S gt ot Nl

-

?H;:
"
®

=)

Palr #1 waa
Pair #2 was
Palir #3 was
Pair i was

NN
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half-step.
half{-step.
half-step.
half-step.

None were half-steps.

Example #1 1s»
Example #2 is
Example #3 1is
Both cxamples
Both cexamples

Exampie 02 is
xample 8
Example #3 is
Both cxamples
Both examplces

-

differcnt.
d{fferent.
different.
1 and 3 are different.
2 and 3 ave different.

different.
different.
different.
1 and 3 are differemt.
2 and 1} are different.

_i_____l 4:8% |

- - ——
-

[ 1959

b

98

e
F

e
.

Plap =
P v

s

L]

The error occurred in measure #1
The error occurred in measure #2
Tha error occurred in measure #)3
Tha error occurred in measure

‘rao

S LSRR

The error occurred in measure .
The error occurrcd in measure J2.
The error occurred Iin measure #3,
The crror occurred in mcasure #4.

Excerpt #1,
Excerpt #2,
Excerpt #3.

Excerpt #1.
Excerpt #2,
Excerpt #3.

Excerpt #1.
Excerpt #2.
Excerpt #31.

il

1 IRe feted CRERES SR

5

g
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" '""'”_; ;'.’&_'_ ?{_". e .A A i n"’f’:—""l{.
ovces bt Hnrraey

One measure contains crrors.
Two measures contain errors.
Three measurces contaln errors.
Four measurces comtain crrors.
No measures contain errors. .

WM Er o r

21, H‘.td&
e - .‘ .. ,l‘-i..._. .- - -
- Tﬁi?%ﬂ?iﬁff‘f?B?ﬁ%{iﬂEmg

Mandk e
SEVARY 2.
TR

One moasure contains crrors.
Two measures contain crrors.
Three measures contain errors.
Four measures contain errors.
No measurcs contaln errors.

=3 1‘%‘: .;;'-{ﬁg'—s’m SIS

One megsure containe errors
Two measures contain crrors.,
Three measurca contain errors.
Four measures contain orrors.
No measures contaln errors,

VB LN

22,

WL LN
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26,

27.
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One measure contains errors.
Two rwasures contain errors.
Three measures contain ervors,
Four mecasurces contain errors.
All mecasures are correct.

W B L R e

PART I1. Visual

¢ key signature of A Major comtains:

4 flats
No flats or no sharps
[ laarpl
sharps
2 flats

U0 B L N ;

The key signature of E Major ia:

The following major key signature is:

e s

1

2 A-flat
) F

4 B-flat
5

None of the above

The follawlng mclody is in the major key of:

Nome of the abave



28.

29.

Aisb o (b, (Y O BT Tk T
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30.

138

6=

Name the following minor key signature:

-

Z»00m

onc of the tbove

The key signature of B-flat minor contains:

The following melody {s in the minor key of:

.

IHh

VA B o n =

B=-flat
C
E-flat
G

None of the above

.hld'.“Jn'

—{-bpe o

G

= ="

Which of the following measuresa contain an incorrect nﬁubcr of beats?

2.

mzczt:a-—}a :ﬁvﬁ_ﬁr—

LA D b

Measure 1
Mecasure 2
Measure 3
Measure 4

All are correct

Which of the following measures contain an incorrect number of beats?

a8

)

WA L3 Ny

ll_. n o IR
EA R A E S i

Measure 2

Measure 3

Measurens 1 and 1

Measures 2 and 3

Measures 2 and &4

Al
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313, Which of the following measures comtain an fncorrect number of bueats?

B lrrriym vty

Measure 1
Moasure 2
Measure 3
Measure 4
All are covirect

W Y e

. Which weasures contaln hatf sieps?

&z.,,,,. TRIPRIWER IRV R FERNRRIVOY

Measure 1
Measures 2 ad 4
Moasures 1 and )
Measure 4
All are correct

WL, P e

35. Which mcasures contain whole wteps?

720 tul

AU Ldwd Uy 10wl S0 OB g 4

Mcasure 1

Mcasurcs 2 and &

Measure 3

Measures 1 and )

Nonc contaln whole stepe

WD LI N -

35, The five major periods of nusic chronolegically from A.D, 1450 to
present time are:

Clasaical, Baroque, Renaliwsance, Romantic, 20th Century
Rmmlnsnnco. Cl.-nsaicnl Baroque, Hommneic, 20th Century
Renalssance, Baroque, Clu-.lcnl Romantic, 20th Century
Renafiss:mee, Baroque, Romantic, Clnntcal 20th Century
Renaissance, Romantlc. Haroquo, Classical, 20th Century

W
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37. Which of the followving statvrents are false?

A The interpretation of in is the same Iin jazz as In a march.
B In general, the longer the note the greater the esphasis.
c In gencral, as a mc%ody ascends, the volume increases.
D) Music that is soft is usually salower than that which is loud.
1 Items A and C
2 Items B and C
3 Items A and B
4 Items C and D
5 Items A and D

38. Which of the following composcrs would you more likely associate
with a fugue?

Moz arc

Becthoven

Bach

Bermnstein

None of the above

N E LR

39, Which note is a major third above C?7

40, wWhich note is a perfect fourth above F?
Aot . 1l il gl QY7 -=
brecie mai9s leg) 9530
A 23 5) ) - 1)
41, Which notec {s a mhjor sccond below €7

= CILARRN,

42. Which note is a minor sixth below D?

EsTeTg gl O e

" ’) 3) l) J.) J) *7 5)
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45.

“6.

141

-9
B double-flat (bb) mounds thc same as:
1 A=-flat

2 B

3 A

4) A-sharp

5 None of the above

Select the terms which most correctly describe "meno mosso e dolce."”

More motion and sofcl
Less motion and sweetly
Less motion and softl
More motion and sweetly
Leses volume and sweetly

LR ol Lt

Select the terms which most correctly describe "poco a poco ritard
¢ morendo. "

Much more slowly and dying out

Slow down lictle by little and dying out

Slow down little by little and becoming louder
Speed up little by little and becoming louder
Suddenly slower and dying out

WAL b =

Select the terms which most correctly describe "allegro, pui pesants.”

Moderately fast with heaviness
Very fast with heaviness
Moderately fast without passion
Very fast without passion
Modcrately fast without heaviness

L IS L N e
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FREQUENCY DISTRIBUTION-~PILOT NO. 2
Frequenc

o
]
do
L1
3
5
32
3
b7
)74
2
22
2
74

/4

Paw Score 2 4 6 Vik 2 mk lr-iqzx.al[lﬂ.i-la-ﬂ.{s 35 fo 42 N
-26D. -16.D. Aean . fop 25D

N = 424

Mean = 20.12
Median = 19,88
Mode = 20

S. D. + 5.63
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ITEM DIFFICULTY AND DISCRIMINATION INDICES

PILOT TEST NO. 2

Item Difficulty

62
80
86
84
56
68
44
65

5
38
30
25
53
38
75
59
52
16
17
52
61
73
59
44
33
28
51
72
70
81
82
46

Item Discrimination

17

3
10
13
11
22
11
14
11
35
17
23
32
31
36
17
k) |
18
-5
21
18
-1
24
46
61
48
61
48
48
33
33
43
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Item Difficulty

Item Discrimination

44
55
57
75
73
65
49
77
77
78
40
66
47
80

(VA
67
71
20
21
49
71
37
38
10
55
37
40

5
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PART I. AURAL
INTONATION

1. Determine if the flute or clarinet is either flat, sharp or
in tune with the oboe.

The
The
The
The

v wne

flute was flat.
flute was sharp.
clarinet was flat.

claringt was sharp.

Both yare in tune with the oboe.

2. Determine if the violin or trumpet is either flat, sharp or

in tune
1 The
2 The
3 The
4 The
5

with the cello.

violin was flat.
violin was sharp.
trumpet was flat.
trumpet was sharp.

Both were in tune with the cello.

3. Determine which pitch is out of tune and whether it is flat

bottom pitch was flat.
middle pitch was flat.
top pitch was flat.
bottom pitch was sharp.

or sharp.
1) The
2) The
3 The
4} The
5 The

top pitch was sharp.

4, Determine which pitch is out of tune and whether it is flat
or sharp.

The
The
The
The
The

v wn

© 1972

bottom pitch was flat.
middle pitch was flat,.
top pitch was flat.
bottom pitch was sharp.
top pitch was sharp.
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5. Determine in which measure an intonation error occure or {Ff

all measures are correct.

R

2. 3.

Lo,
| .

ke

™

o

1-1

il

)
|

) |
1 i

==~E£

1.

1 A
J | | y {

2.
] ] +
 § 3

3.

L.

oy

-

—f | o

An
An

intonation error occurs
intonation error occurs
An intonation error occurs
An intonation error occurs
All measures are correct.

#1.
#2,
3.
.

in measure
in measure
in measure
in measure

AR SR S L

Determine in which measure an intonation error occurs or if
all measures are correct.
L.

1. 2. 3 4o
==5!

i |
) |

-
L

7.

1. 2.

3.

L.

'
)

&
1 )

wnHwnoe-

Determine which tone is too loud for proper balance or

An
An

intonation
intonation
An intonation error occurs
An intonation error occurs
All measures are correct.

error
€error

in
in
in
in

occurs
ocCcurs

BALANCE

they are all in proper balance.

1
2
3
'A

The bottom tone was too loud.
The middle tone was too loud.
The top tone was too loud.

All three tones were in proper balance.

measure #1.
measure #2.
measure

#3.
measure #4.

=S

1§ 4
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8. Determine which tone is8 too loud for proper balance or if

they are all in proper balance.

1 The bottom tone was too loud.

2) The middle tone was too loud.

3) The top tone was too loud.

4 All three tones were in proper balasnce.

STYLE

9. Tell which excerpt is most characteristic of the Baroque Period.

2) Excerpt 2

li Excerpt i1
3) Excerpt #3

RHYTHM

10. Determine how many measures contain rhythmic
are played correctly,

J-l“

errors or if all

e

One measure contains an error.

Two measures contain errors.

Three measures contain errors.
Four measures contain errors.

All measures are played correctly.

W -

11. Determine how many measures contain rhythmic
are played correctly,

d.80 3

HEEEE

errors or if all

One measure contains an error.

Two measures contain errors.

Three measures contain errors.
Four measures contain errors.

All measures are played correctly.

S wn -

1972

==:==



12, Determine how many measures contain errors or if all are

149
b~

played correctly.
dat0

m_ : g 3 h%@"rﬁ W =

AR S Lo

One measure contains an error.
Two measures contain errors.
Three measures contain errors.
Four measures contain errors.

All measures are played correctly.

MELCDY RETENTION

13. Determine which one or two of the transpositions differ

the

wPhwnr

original melody.

Example #1 was different,
Example #2 was different.
Example #3 was different.
Both examples #1 and #3 were different.
Both examples #2 and #3 were different.

14, Determine which one or two of the transpositions differ

the

VSN -

original melody.

Example #1 was different.
Example #2 was different.
Example #3 was different.
Both examples #l and #3 were different.
Both examples #2 and #3 were different.

STYLE

from

from

15. Tell which excerpt is most characteristic of the Twentieth

Century.

1
2
3

® 1972

Excerpt #1
Excerpt 2
Excerpt {#3



150
-5-

INTERVAL RECOCNITION

16. Tell which pair of notes contains a half-step or if there
are no half-steps.

Pair #1 was a half-step.
Pair #2 was a half-step.
Pair #3 was a half-step.
Pair i#4 was a half-step.
None were half-steps.

W B o -

17. Tell in which measure the interval error occurs.

le l. 2. 3. hll.
Mt i
= :

1. 2, 3. Le
: P — !
STSEEE ===cEesvE

The interval error occurs in measure #1.
The interval error occurs in measure 2.
The interval error occurs in measure #3.
The interval error occurs in measure #4.

N TN K)o

18. Tell in which measure the interval error occurs.

2: 80 1. 2. 3. L.
i —h—
} > - i
J-” 1. 2. 3. . \ Le .
: —1 ‘h ? —1—1 1
_Ji:itiﬁ:

The interval error occurs in measure #1.
The interval error occurs in measure #2.
The interval error occurs in measure #3.
The interval error occurs in measure #4.

LN
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20,

21.
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STYLE

Tell which excerpt is most characteristic of the Romantic
Period.

1§ Excerpt {1

2 Excerpt #2
3) Excerpt #3

INTERPRETATION OF MUSICAL NOTATION

Determine how many measures contain errors in performance or
if all measures are played correctly.

B Lo AN - = "
Y == =
+ . | 2.1 1 11 _ 3 3
1 o 1 LI | | J
o AN o
h L. { M- >

A=

One measure contains an error.
Two measures contain errors,
Three measures contain errors.
Four measures contain errors.
No measures contain errors.

wnswho -

Determine how many measures contain errors in performance or
if all measures are played correctly.

,Mr __’ ér i n’_.a

o 1% ¥ ¥
fp—::."

AR - .
bEs, ! y g }
= 1Tt vVt

S

One measure contains an error.
Two measures contain errors.
Three measures contain errors.
Four measures contain errors.
No measures contain errors.

W
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22. Determine how many measures comtain errors in performance or
1f all weasures ave played correctly.

S2e S T SRR E Y
S - adite pp a=5

One measure contains an error.
Two measures contain errors.
Three measures contain errors.
Four measures contain errors.
No measures contain errors.

LR L

23. Determine how many measures contain errors in performance or
1f all measures are played correctly.

. < - p —\ [

b . & b ) §

One measure contains an error.
Two measures contain errors.
Three measures contain errors.
Four measures contain errors.
No measures contain errors.

wmEwn -
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25.

26,

27.
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PART II. VISUAL

The key signature of A major contains:

1) 4 flats

2) No flats or sharps
35 4 sharps

4 3 sharps

5 2 flats

The key signature of E major is:
1. 2. 3. h. 5. |

ﬁ—i ﬁj—}%

le 2. 3. L. Se

rse===c ey

The following major key signature is:

ﬁ 'g' .‘j

E-flat

A-flat

C

B-flat

None of the above

VN -

The following melody is in the major key of:

Eﬂm‘*?——p—r = =
L) H I | I [t ) | ) i ) |

F=-sharp
G

D
F
None of the above

whwn -

&) 1972
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29,

30,

31.
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Name the following minor key signature:

)

wnwHwrr

E
G
C
A
N

one of the above

The key signature of B-flat minor contains:

1. 2. 3. L Be

A s o

1. 2- 3‘ h. 5.

ZArEEr RS

Which note is a major third above C?

10 2. 3. IJ. s.
#“B—-—B—-—‘E::%———%:
1. 2. 30 ho s.
—H —a—

Which note is a perfect fourth above F?

N 2 3. be .

B iSS =
l. 2. 3. Le Se

‘:Eiﬂiﬁr_“””"_ﬁg___ © = :JEQEEEI
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33.

34.
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=10a

The following melody is in the minor key of:

drEErareiy
—1 ——

WL

B-flat

C

E-flat

G

None of the above

LRSI N Y

Which of the following measures contains an incorrect number
of beats or are all msasures correct?

%5 _—__’?-‘_2.- r - -..__1‘ LL
11 Ft | 1§
LI | | T

Measure #1
Measurc #2
Measure #3
Measure {4
All are correct

PN

Which of the following measures contain an incorrect number
of beats?

1. 2. 3. Le
1 ' q’ —+ %

Measure #2
Measure 3
Measures {1 and #3
Measures #2 and #3
Measures #2 and #4

Vi N

© 14972
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35. Which of the following measures contains an incorrect number
of beats or are all measures correct?
1. 2. 3. Le
1 Measure #1
2 Measure #2
3 Measure #3
4 Measure {##4
5 All are correct
36. Which measures contain half-steps?
1. 2. 3. h.
A { i .
‘ b |
# —1
1. 2¢ 3- ho
1) Measure {1
2 Measures #2 and {#4
3) Measures #l and #3
4 Measure #4
5 All measures contain half-steps
37. Which measures contain Qhole-steps? _
1. 2. 3. L.
— +—
1. 2. 3. h.
I " i ]
; 1
1 Measure il
2) Measures #2 and #4
3 Measure #3
4 Measures #1 and #3
5 None contain whole-steps
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38. The five major periods of music chronologically from A.D. 1450
to present time are:

Classical, Baroque, Renaissance, Romantic, 20th Century
Renaissance, Classical, Baroque, Romantic, 20th Century
Renaissance, Baroque, Classical, Romantic, 20th Century
Renaissance, Baroque, Romantic, Classical, 20th Century
Renaissance, Romantic, Baroque, Classical, 20th Century

MW~

39. Which of the following statements are true?

The interpretation of nis the same in jazx as in a march.

A
B In general, the longer the note, the greater the emphasis.
c In general, as a melody ascends, the volume increases.
D) Music that is soft is always slower than that which 1is loud.
1 Items A and C
2 Items B and C
3 Items A and B
4 Items C and D
5 Items A and D

40. Which of the »>llowing composers would you more likely associate
with a fugue?

Mozart

Beethoven

Bach

Bernstein

None of the above

S L

41, Which note is a major second below C?

h 1. 2. 3- h. S.
;——* o 8§ W wi
1. z 3. h. 5.

e e e |

1972
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42, wWhich note {8 a minor sixth below DY

10 2e 3. ho 50
o eo—fF_le—-}l 0o - '__'9:.:.___0__'"' S
1. 2. 30 h. 5-

gh -~ o #——ﬂ

43. B double-flat (bb) sounds the same as:
1 A-flat

2) B

3) A

4) A-sharp

5 None of the above

44, cSle{ecr."the terms which most correctly describe 'meno mosso e
olce.

More motion and softly.
Less motion and sweetly.
Less motion and softly.
More motion and sweetly,
Less volume and sweetly.

LS S Y N oy

45, Select the terms which most correctly describe ''poco a poco
ritard e morendo."

Much more slowly and dying out.

Slow down little by little and dying out.

Slow down little by little and becoming louder.
Speed up little by little and becoming louder.
Suddenly slower and dying out.

vl

46. Select the terms which most correctly describe 'molto allegro-
sempre staccato."

Very fast--always separated.

Not 8o fast--alwa{s separated.
Very fast--suddenly separated.
Not so fast--suddenly connected.
Not so fast--suddenly separated.

Ll S L
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INSTRUCTIONS FOR TAPE
PILOT NO. 3

The test you are about to take is not one which you will
pass or fail. Band and orchestra students from approxi-
mately 50 other schools throughout the state are taking
the test to determine knowledge in a number of non-performance

areas in music.

Answer all questions. If you are unsure about a question,
select the best answer on the basis of your knowledge in

music. For questions which require printed mtation, both
bass and treble clef examples are shown. Use the one with

which you are most familiar.

Thank you for your cooperation.

Question #1. INTONATION. You will hear a tuning note
sounded by the oboe, followed by the flute and clarinet,

You are to determine if the flute or the clarinet is either
flat, sharp or in tune with the oboe. Here is the oboe___ ,

now the flute and clarinet . Once again, all three

. Choose one of the five answers.

Example:

—-f o -
U horaw e ahaae——
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Question #2., This time the tuning note will be sounded by
the cello and followed by the violin and trumpet. You are
to determine if the violin or the trumpet is either flat,

sharp or in tune with the cello. Here is the cello

now the violin and trumpet . Once again, all three

. Choose one of the five answers.

Example:

Question #3. You will hear a major chord consisting of
three pitches played separately and in tune. Then you will
hear the three pitches sounded together in a chord, but omne
of the three will be either flat or sharp. You should
determine which pitch is out of tune and whether it 1is

flat or sharp. Here are the three pitches, starting with
the bottom, followed by the chord with one out of tume
pitch . And again, .

Choose one of the five answers.

Example:

éE%%

Question #4. The instructions are the same as for the
previous question but with different instruments and a
different chord. You should determine which pitch is out
of tune and whether it {s flat or sharp. Here are the
three pitches followed by the chord, .
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And again, . Choose one of the five

answers,

Example:

Flule o
G e

Question #5. Observe the following melody as you hear it
played and listen for correct intonation. Determine in
which measure an intonation error occurs or if all measures
are correct. The melody will be played twice; this is the

first time » and again . Choose one of the five

answers.

. - ';:______ . tal 3 b
Example: e __!Ef%' E..E]_ I e

Question #6. Observe this melody as you hear it played and
listen for correct intonation. Determine in which measure
an intonation error occurs or if all measures are correct.
The melody will be played twice; this is the first time ___ ,

and again . Choose one of the five answers.

Example: g‘ . — 2, E"i"ﬂﬂrj-. - L.

L

Question #7. BALANCE. You will hear three separate tomes
which will comprise a minor chord. After you hear them
played together, determine which tone is too loud for proper

balance or if they are all in proper balance. First, the
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three tones, then the chord: . Once

again, . Choose your answer from the

four choices.

- . e W

Example: a} 37 S

Question #8. The instructions are the same as in the previous
question but with different instruments and the balance
changed. Determine which tone is too loud for proper

balance or it they are all in proper balance. First the

three tones, then the chord: . Once

again, . Choose your answer from the

four cholices.

Erample: QR

Question #9. STYLE. You will hear three short excerpts of
compositions. Tell which excerpt is most characteristic
of the Baroque Period. You will hear each excerpt once.
This is excerpt #1____, excerpt #2_____, excerpt #3__ __ .

Choose one of the three answers.

Excerpt #l: Fugue, Suite in C minor--J. S. Bach
Excerpt #2: Kleine Kammermusik--Hindemith
Excerpt #3: Divertimento #1 in B-Flat major--Haydn
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Question #10. RHYTHM. You will be given ten seconds to
study the following four-measure example of rhythm, then
the example will be played on a snare drum., You are to
determine how many measures contain rhythmic errors or it
all measures are played correctly. Study the example.
Here is the performance__ . Once again____. Choose one

of the five answers.

Example:
=120 _ =ulr dlen— =
G e I RS = e = =it
e — - . 1 t : L & . l i ]
= 120 Pl '1_.1.41"'

= R e B e =i
Ta 1:1:‘3.“1”&%—"'—-‘ i vl Sl e | i M

Question #11. The instructions are the same as for the
previous question but with a new example. Determine how
many measures contain rhythmic errors or i{f all measures
are played correctly. Study the example for ten seconds.
Here is the performance . Once again, . Choose one

of the five answers.

Example:
J"Bo P — e len —
SE=SSS=SSSEes == ——— 2
- a0

s, T -2l L.ut!"l i
—m- -:-;:.:x-:.-:-:-:-:-_—;m:-ij

—— —

T g T g L T T T
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Question #12. Again the instructions are the same as for

the previous two questions but with a new example. Determine
how many measures contain rhythmic errors or if all measures
are played correctly. Study the example for ten seconds.
Here 18 the performance____ . Once again___ . Choose one

of the five answers.

Example:
1?60 -— ."‘!' —
-J = ey s ; L = e T = o = = E
T P e T T e eI = Lot
J-'bo —V_l‘_u:r‘—

Question #13. MELODY RETENTION. You will hear a melody,
then you will hear it in three different keys. You are to
determine which one or two of the transpositions differ
from the original melody. Each example will be played only
once. Here is the original____. Here is example #1___
example #2____, example #3____. Choose one of the five

answers.,
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Question #14., Your instructions are the same as for the
previous question. Determine which one or two of the
transpositions differ from the original melody. Each
example will be played only once. Here 1is the original___ .
Example #1___, example #2____, example #3___, Choose

one of the five answers.

Example:

Question #15. STYLE. You will hear three short excerpts
of compositions. Tell which excerpt is most characteristic
of the 20th century. You will hear each excerpt once,
Excerpt #l___ , excerpt #2_____, excerpt #3_____. Choose one

of the three answers.

Excerpt #l: Toccata--Frescobaldi
Excerpt #2: Overture for Band--Mendelssohn
Excerpt #3: March, Divertimento for Band--Peraichetti
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Question #16. INTERVAL RECOGNITION. You will hear four
pairs of notes either a whole-step or a half-step apart.
Tell which pair contains a half-step or {f there are no

half-steps., First time , and again . Choose one of

the five answers.

Example:

aﬁ;:—f?}ii’p‘:ﬂﬁ:‘#‘i—‘j* '_81.53:._*1 ==

Question #17. Examine the melody. The flute will play the
melody and you are to determine in which measure the interval
error occurs, Here is the melody » and again . In

which measure did the error occur?

Example:
“"Ll)"'o_{‘il'l'\— L
Rt E e e s R =

~Played -

Question #18. Examine this melody. The trombone will play
the melody and you are to determine in which measure the
interval error occurs. Here is the melody , and again

. In which measure did the error occur?
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Question #19. STYLE. You will hear three short excerpts
of compositions. Tell which excerpt is most charscteristic
of the Romantic Period. You will hear each excerpt once.
This is excerpt #1__ _, excerpt #2___, excerpt #3__ .

Choose one of the three answers.

Excerpt #1l: Eine Kleine Nachtmisik, lst Movement--Mozart
Excerpt #2: Serenade for Strings, 2nd Movement--Tschaikovaky
Excerpt #3: Suite #1, Forlane--J. S. Bach

INTERPRETATION OF MUSICAL NOTATION

The following four question are concerned with correct
interpretation of musical symbols. Determine how many
measures contain errors in performance. Each melody will

be played twice.

Question #20. Here is the melody , and again . How

many measures contain errors? Choose one of the five answers.

Example:

_.w'.ﬂ_rg ~ A —
%.‘E—_;E—ciz-i:i:-LP‘"E S l= = R i =

't!.__.".‘_“u\ c*g':' — ~
d)T_i: -J:J:_} r—j_;rg_;-_;_F_Lr_ ‘::-'."._-:’ s £ e S = =
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Question #21. Here 1is a new melody , and again .
How many measures contain errors? Choose one of the five

answers.,

Example:

Question #22, Here 1is another melody , and again .
How many measures contain errors? 'Choose one of the five

answers.,

Example:

Question #23, Here is the last melody , and again .
How many measures contain errors? Choose one of the five

answers.

Example:
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The remaining 23 questions do not require a tape. You
will have fifteen minutes to complete them. Do not hurry.
Take your time in answering. If you finish early, check
your answers. You may begin with question #24.
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FREQUENCY DISTRIBUTION-~-PILOT NO. 3

Frequency
1A

L MM

Raw Score 2.4lbiforlwlb/a‘hnuxﬂi'nﬂxai'#ouvq
=280 18D Nean HaDh €250

N = 111

Mean = 18.18
Median = 17.20
Mode = 16

S. D. = 6.3b



4
r
0
3

Lol RSN A, P Y R

171

ITEM DIFFICULTY AND DISCRIMINATION INDICES

PILOT TEST NO. 3

Item Difficulty

25
69
59
70
23
33
62
14
55
54
61
68
56
50
15
71
86
33
38
59
71
88
67
63
62
47
35
83
77
63
82
82
81
61
46
58
68
78
68
62
79
75
35
82
55
68

Item Discrimination

28
10
24
13
52
49
13
41
45
14
52
17
21
42
24
17
10
3l
3
41
45
-3
0
38
62
41
45
38
38
44
35
21
38
65
62
66
76
24
45
32
24
7
83
14
45
35
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746
919
745

46
484

49
566
979
782
494

185
227
549
467

207
533
152

212
885
608
299
533
534
775
266
554
863

495
152
234
778
862
410
832
380
622
976
3l

86
716
556
320

APPENDIX E
LIST OF RANDOM NUMBERS FOR
SCHOOL SELECTION PROCESS

225 Three-Digit Random Numbers

195
775
597
256
959
797
790
212
779
246
516
974
949

66
479

894
557
774
882
448
721
848
227
422
836
679
211
403
196
210

903
701
920
839
143
900
940

80
893
835
392
292
798
154
101

864
209
492
563
395

35
150

92
402
239
626
595
766

58

38

917
508
648
837
470

85
381
343
421
348
305
927
534
240
655

172

662
541
433
314
884
794
853
725

30
692
995
549
218
588
800

424
549
401
544
148
341

20
263
746
258
177
563
863
359
697

400
475

25
160
857
945
568
304
167
746
352
469
212
643
626

203

92
926
620
846
351

74
139
817
379
542
182
410
588
978

660

905
871
761
554
279
844

58
499
164
479

668

255
442

89
634
502
559
360
751
420
435
750
499
631
856
497
525
898

492

13
302
142
510
401
744
921
992

14
487
827
348
619
119
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First letter sent to Michigan high schools:
MICHIGAN SCHOOL BAND AND ORCHESTRA ASSOCIATION

Dear

This letter is written to inform you that your school 1is

one of 50 randomly selected schools in Michigan being asked
to take part in a statewide test. The test 1is bei
administered to tenth, eleventh, and twelfth grade stru-
mental music students through the cooperation of the Michigan
School Band and Orchestra Association and the Michigan Edu-
cation Association. It will measure what cognitive knowledge
of music our students gain from our band and orchestra re-
hearsals plus a number of comparisons.

Please keep in mind the following:

1. You will be asked to have your students take a

40 minute test, that requires no special equip-
ment or '‘pre-teaching."

2. The test will be given by a trained test-
administrator.

3. No results of the test will ever be made blic.
No school names will be listed, not even the
credit section. HOWEVER, IF YOU ASK, YOU CAN
OBTAIN INDIVIDUAL SCORES OF YOUR STUDENTS.

All I need at this point is an indication from you that we
may test your students. All other necessary information
will ge sent to you after we determine a mutually agreeable
test date.

PLEASE FILL IN THE ENCLOSED CARD AND RETURN WITHIN FIVE (5)
DAYS. THANK YOU.

Sincerely,

Raymond Roth

TO_THE PRINCIPAL:

I sincerely hope your school will be able to take part in
this test. Mr. Roth, a Ph.D, candidate at Michigan State
University, has devised a test to determine results of
instrumental music teaching in our schoola. The questions
all deal with that subject alone. Naturally, his validity

173
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will suffer if we do not receive your cooperation. Additional

information is available in the enclosed reprint from the
MSBOA Jourmnal.

Sincerely,

Bruce W, Galbraith, Managing Secretary
Michigan School Band and Orchestra Association
University of Michigan

Bureau of School Serxvices

401 South Fourth Street

Ann Arbor, Michigan 48103 (313) 764-8242
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Text of first postcard:

Yes, our school will be available for testing.

No, our school will not be available for testing.

Director's Signature

School

School Address

City and Zip

School Phone Home Phone

Please mall to: Ray Roth, 3636 Brentwood, Flint 48503
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Text of letter sent to participating schools:

Dear Colleague:

Thank you for the positive response to m{ recent query
regarding the statewide test. The overall response has
been very cooperative and is indicative of the type of
cooperation one can expect with MSBOA.

There are several points I wish to bring to your attentionm:

I need to know the dates your school would NOT be available
for testing. Please circle those dates on the enclosed
card and return to me as soon as ssible. I need to begin
to schedule testing dates and this 1s not possible until

I have all the cards with all available dates.

Each student should bring a soft lead pencil on the day of
the test. Ball point pens should not be used.

Since each student will have a test booklet plus an answer
sheet, it would be advantageous to have a flat surface on
which to write. The test need not be given in your rehearsal
room-~this 1is left to your discretion.

1 shall not administer the tests personally. Test adminis-
trators (college students) are be trained for this

purpose,.

The test will take 46 minutes, including instructions. As
you know, however, we should plan for several extra minutes
to take care of unexpected situations.

There is no need to prepare your students other than for
the above points. We hope to have the testing situation as
normal as possible,

If you wish to receive the results of your students, please
tel]l the administrator when he arrives at your school.

We also would like to test a control group within each school.
We need your cooperation 1if we are to accomplish this tart
of the test. Our test administrator would randomly select
several students from your total school population (5-10% of
the total number taking the test from your school--not of
the total school ulation--would be ample).. If any of
these randomly selected students had ever taken either

Band, Orchestra, or Choir in high school or junior high
school, they would be rejected and another student randomly
chosen. It would be necessary for these students to be
excused from their classes to take the test with your music
students. As you can see, we need to rely heavily on you
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to contact your administration on this matter. If they
refuse, 0.K.: we shall be without a control group from
your school.

IMPORTANT Sincerely,

Return postcard to: Ray Roth
3636 Brentwood Drive
Flint, Michigan 48503
Phone: (313) 234-2590
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Text of second postcard:

gze::ﬁigiggzefg?o::.g::;? in which your school will NOT
May 8 9 10 11 12 16 16 17 18 19

(grades 10, 11, 12 only) Time Group Meets

1st Band

2nd Band

Orch.

Other B/O

Director's Signature

School

City and Zip
Please mail to: Ray Roth, 3636 Brentwood, Flint, 48503
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11,
12,

13..
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CHECK LIST FOR TEST ADMINISTRATORS

Find the instrumental director and introduce yourself.
Ask to see the room where the test will be given.

Find out if the director wishes to know the results for
his school.

Determine answers to Variables #58, #59, #60.

Check for electrical outlet and the possible location
of tape recorder.

Ask if it is possible for a control group (10% of those
taking the test would be ample).

a. Make the random selection from main office records.
Reject any student who has been a member of a junior
or senior high school band, choir or orchestra.

b. Make arrangements for these students to take the
test with the band and orchestra students.

c. If you are testing in a school for more than one
hour, it is not necessary to have a control group
for each hour--one will suffice.

As testing time approaches, be ready with: tape recorder,
answer sheets and test booklets.

Determine the fastest, most efficient and least dis-

turbing method of passing out answer sheets and test
booklets.

Assure the control group they are to answer questions
to the best of their ability. Control group members
do not fill out variables 57-64.

Have students mark answer sheets: Names, then variables.
Ask them not to mark test booklets.

Begin tape. Be sure they begin with answer #l.

When cage is completed, beéin timing for a l5-minute test
interval for visual part of the test.

Complete school information sheet.
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14. Give a '"three minute warning."
15. Collect answer sheets and test booklets,

16. Later--after you leave, mark in the school code number.
Place answer sheets in a separate, marked envelope.
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CHECKLIST OF MATERIALS NEEDED
BY TEST ADMINISTRATOR

Answer sheets

Test booklets

Tape recorder

Recorder power cord
Extension cord

Take=-up reel

Extra pencils
'"Wariables'' sheet

School information sheet
Two testing tapes
Manila envelopes for answer sheets

Know the name of director and principal



Item #57

Item #58
Item #59
Item #60
Item #61

Item #62

Item #63

Item #64
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VARIABLES

If you are presently in the 10th grade, mark re-
sponse #1; if in the llth grade, mark response
#2; and 1f in the 12th grade, mark #3.
Mark response__ . (D-#{1 C-#2 B-#3 A-f##4 AA-#5)
Mark response_ . (Yes-#1 No-#2)
Mark response . (I-#1 II-#2 III-#3 IV-#4 V-#5)
If you presently play in this organization a
brass instrument, mark response #1; if percussion,
mark response #2; 1f woodwind, mark response
#3; and 1if string, mark response #4.
If you have taken ten or more private lessons
on a band or orchestra instrument within the
past 5 years, mark response #l; if not, mark
response 2,
If either of your parents have played in a
school band or orchestra, mark response #1;
1f not, mark response #2.
If you have ever taken a formal music theory
course either in high school or summer cemp,

mark response #l; if not, wmark response #2.
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SCHOOL INFORMATION SHEET
Name of administrator

School tested
Address
Cicy

Director's name

Number of students tested

Test begun at

Test completed at

Were there any unusual distractions during the test?
Yes No
PLEASE RELATE

Does the director wish to know the results of his students?
Yes No

What groups were tested? Band I____ _Band IXI____ Band ITI_____
Orchestra
Describe the attitude of the students.
Serious 1 2 3 4 5 6 7 not serious
Quiet 1 2 3 4 5 6 7 talkative
Interested 1 2 3 4 5 6 7 disinterested
Describe the attitude of the director.
Cooperative 1 2 3 4 5 6 7 not cooperative
Did a control group take the test? Yes No

How many were in the control group?



APPENDIX G

SUMMARY STATISTICS--ITEM
ANALYSIS OF FINAL TEST
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APPENDIX G
SUMMARY STATISTICS--ITEM ANALYSIS OF FINAL TEST

Item Index of Index of Maximum Discriminating Point Biserial 'l'mg‘f!rli’:{.nt
Number Difficulty Discrimination Discrimination Efficiency Correlation Correlation

1 25 35 55 63 41 6.54
2 59 46 82 56 A4 9.57
3 68 25 65 38 .29 1.64
4 74 19 53 35 .26 .20
5 19 38 46 B2 .49 9.41
6 50 45 97 46 b 92.70 -
7 23 38 54 70 .46 8.87 .
8 32 19 69 27 .20 8.12
9 55 30 96 k3| .32 3.77

10 65 20 68 29 .20 8.12

11 62 45 83 54 .47 .86

12 71 24 58 41 .30 2.09

13 48 23 97 23 .24 .22

14 39 49 81 60 .48 1,35

15 21 23 44 63 .37 4.30

16 39 47 81 S8 LG8 1.01

17 51 52 96 54 .51 3.32

18 40 35 81 43 .37 5.68

19 48 6 100 5 .06 2.49



(Continued)

Item Index of Index of Maximm Discriminating Point Biserial TBigzri:{nt
Number Difficulty Discrimination Discriminatiom Efficiency Correlation Correlation

20 55 31 89 3% .30 2.92

21 68 49 71 69 .54 3.93

22 58 39 89 43 AT 7.58

23 51 &4 100 43 43 9.12

24 67 49 81 60 .58 5.47

25 65 59 87 67 .68 1.63

26 51 51 95 53 .52 3.66

27 69 46 74 62 .58 5.34

28 84 29 43 67 .59 2,26

29 80 23 45 51 b4 6.55

30 67 52 80 64 .63 8.49

k) 85 20 3% 58 45 5.54

32 82 22 40 54 42 5.12

33 84 26 40 64 .53 8.78

W 5¢ 55 97 56 .52 3.82

35 49 43 97 44 .45 9.87

36 56 58 98 59 .62 9.12

37 72 59 71 83 T4 4,78

38 77 19 51 37 3l 1.97

981



(Continued)

Iten Index of Index of Maximum Discriminating Point Biserial 'rBi:iri:{nt
Number Difficulty Discrimination Discrimination Efficiency Correlation Correlation

39 74 24 56 42 ) 2.19

40 54 43 97 44 Job 9.31

41 78 22 52 42 .37 4.12

42 82 11 37 29 .20 7.23

43 50 65 94 72 .66 2.33

b4 74 15 33 28 .18 6.86

45 49 39 97 40 .40 7.3

46 63 34 76 44 .37 5.95

L8T



APPENDIX H
RESULTS OF INDIVIDUAL SCHOOLS



APPENDIX H
RESULTS OF FIFTY-ONE SCHOOLS

K. R. Nuober of Standard Ervor High Low Mean of Standard Control

School Reliability Students of Measurement Score Score School Deviation Group
1 87 88 2.85 44 7 24,88 7.85 Yes
2 86 102 2,94 43 9 23.43 7.76 Yes
3 81 91 2.99 40 7 22.57 6.92 Yes
4 85 60 2.88 38 9 22.39 7.57 Yes
5 83 66 2.95 41 7 22,22 7.18 No
6 82 58 2,94 38 8 21.79 6.94 No
7 73 50 2.95 38 9 21.65 5.73 No
8 83 109 2,98 42 4 20.77 7.2% No
9 79 43 2.95 % 11 20.58 6.49 Yes
10 82 101 3.00 38 5 20.32 7.11 Yes
11 77 16 2.90 30 10 20.18 6.01 Yes
12 81 80 2.95 38 9 20.09 6.82 Yes
13 87 106 2.9 &4 5 20.00 8.12 Yes
14 71 108 3.06 3 9 19.98 5.68 Yes
15 85 108 2.97 37 7 19.88 7.55 Yes
16 82 24 2.93 39 11 19.66 7.00 No
17 85 17 2.84 3% 7 19.29 7.31 No
18 69 33 2.90 35 9 18.96 5.19 No
19 70 42 2.99 k)| 10 18.90 5.46 No
20 78 112 2.99 42 8 18.88 6.64 Yes

891



(Continued)

K. R. Humber of Stsndard Error High Low Mean of Standard Comtrol
School  Reliability Students of Mesasurement Score Score Schocl Deviation Group

2 79 52 2.87 40 9 18.65 6.21 Yes
22 59 8 2.80 27 14 18.62 4.37 No

23 75 114 2.97 37 7 18.42 5.98 No

24 74 39 2.89 32 4 18.41 5.70 No

25 64 12 2,86 31 14 18.41 4.75 Yes
26 76 87 2,94 35 8 18.33 5.95 Yes
27 64 kY 2.93 % 10 18,27 4.85 Yes
28 79 i 2.89 Kk 7 18,22 6.37 Yes
29 84 33 2,87 35 7 18.18 7.17 Yes
30 59 23 2.87 26 11 18.04 4.49 Yes
K} 72 75 2.99 42 8 18.02 5.66 Yes
32 78 45 2.93 35 7 17.86 6.19 No

33 70 50 2.92 33 8 17.33 5.35 Yes
3% 85 19 2.92 37 8 17.31 7.46 Yes
35 80 51 2.89 40 8 17.21 6.41 Yes
36 63 70 2.92 29 7 17.11 4.80 No

37 81 71 2,93 33 4 17.08 6.81 Yes
38 67 K} 2.96 30 9 17.00 5.19 Yes
39 71 40 2.84 30 7 16.92 5.26 No

40 80 55 2.92 36 7 16.72 6.51 Yes

681



(Continued)

K. R. Number of Standard Error High Low Mean of Standard Comtrol
School Reliability Students of Measurement Score Score School Deviatiom Group

41 46 1 2.86 23 10 16.62 3.90 Ko
42 81 25 2.87 33 ] 16,43 6.64 No
43 68 37 2.86 27 8 16.29 5.03 Yes
44 50 47 2.88 25 8 16.19 4.08 No
45 73 30 2,89 ) 9 16.16 5.61 No
46 58 30 2.89 29 10 16.06 4.51 Yes
47 55 45 2,91 25 8 15.61 4.3 Yes
48 68 40 2.83 34 7 15.14 5.01 Yes
49 46 18 2.78 22 9 14.50 .n Yes
50 55 30 2,83 21 6 13.89 4.22 No
51 b4 26 2.84 21 7 13.73 3.81 Yes

061



APPENDIX I
FACTOR ANALYSIS--FINAL TEST
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