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A PROGRAMED TEXTBOOK IN MUSIC THEORY WAS DEVELOPED FOR A
MUSIC COURSE REQUIRED OF STUDENTS PREPARING TO BE ELEMENTARY
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FACE-TO -FACE INSTRUCTION IN MUSIC THEORY BUT NO PROGRAMED
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PROGRAM AND RECEIVED NO FACE-TO -PACE INSTRUCTION. GROUP 4
PARTICIPATED IN FURTHER REVISION OF THE MATERIAL. GROUP 5
USED THE FINAL VERSION OF THE PROGRAM AND RECEIVED NO
FACE -TO -FACE INSTRUCTION. ANALYSIS INDICATED THAT GROUP 2
ACHIEVED MORE THAN ANY OF THE OTHER GROUPS. CONTINUAL
OBSERVING, REVISING, AND TESTING APPEARED TO RESULT IN
EFFICIENCY AND ENJOYMENT FOR THE TEACHER TRAINEES. GROUP 3
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SELF-INSTRUCTIONAL MATERIAL IN BASIC MUSIC THEORY
FOR ELEMENTARY TEACHERS

Introduction

Music can help to fulfill the needs of children, but unless music is
included as part of the learning experiences in elementary classrooms,
its contribution will not be fully realized. If elementary schools aro to
have adequate programs of rgwsic education for all children, the classroom
teachers must actively participate in music teaching. Many of them lack
competency in this area.

Teacher-training institutions have recognized the problem and have
provided courses in music for students preparing to be elementary teach-
ers. Traditionally, these courses have been fundamentals of music fol-
lowed by methods of teaching music. Instruction has usually been given
in class meetings devoted to lectures, demonstrations, and discussion.

At the University of Kansas in 1958, a study was undertaken to de-
termine (a) what specific learning experiences contribute most to elemen-
tary music-teaching competency; (b) how the particular learning processes
of acquiring music skills and knowledge of basic music theory (sometimes
called "fundamentals") can best be stimulated, guided, and accelerated;
(c) how skills and theory can be kept musically meaningful, perceived by
the students as integral aspects of their total competency; and (d) how
the learning experiences can best be organized in a one-semester course.
The parts of the study which had to do with the acquisition of music skills
and learning basic music theory were carried out under controlled condi-
tions, and the resulting sets of objective data were tested for significance
by analysis of variance and covariance (10).

The study confirmed that music-teaching competency depends to a
great extent upon possession of simple music skills and knowledge of bas-
ic music theory. It also confirmed that the ability to perceive tonal rela-
tionships, essential to musical insight, is most easily and rapidly devel-
oped when hearing, sight, and touch are employed together, the senses
reinforcing one another. The piano keyboard, because it provides a space
frame for tonal relationships, makes possible this multisensory percep-
tion with the result that music theory, which is not in. itself music, has
musical meaning. This is consistent with the conclusion of Hebb (II.) that
conceptual learning has an understructure of sensorimiator learning.

In the musical training oar. elementary teachers at the University of
Kansas, music skills, basic music theory, and methods of teaching ele-
mentary classroom music are not separated. A single course, carrying
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three semester-units of credit, is organized in the following manner. All
students enrolled in the course, usually numbering from 80 to 90, meet in
one large class for lectures and demonstrations of elementary music-
teaching methods; they are divided into groups of not more than 20 for dis-
cussion and for practice in adapting methods to their own individual per-
sonalities and abilities; they also meet in laboratory groups of not more
than 10, each student at a piano, for instruction in playing and singing
skills, and in basic music theory with reference to 'khe space frame pro-
vided by the keyboard; and each student is scheduled for individual prac-
tice and study at a piano.

A survey was made, by means of a questionnaire, to determine the
students' attitudes and opinions about the course. The students considered
the laboratory sessions to be the most useful part. They recommended
that the laboratory time be increased and that the teaching methods be re-
lated to the skills the students are able to" ievelop. It was proposed that
4-sic music theory be programed for self- instruction, thus making more
time available in the laboratories for teaching music skills. The problem
of the present study, then, was to develop a self-instructional program
and to test its efficiency.

Related Literature and Research

The Socratic dialogues have been cited as examples of programed
instruction, but the modern self-instructional form is attributed to Pres-
sey (16) in the 1930's. It was used successfully in military training pro-
grams during Wirld War II, and subsequently for specialized training in
industry, before it received much attention from educators generally.

At present, programing is part of an all-out attack on the applica-
tion of learning theory to educational practice. Skinner (19), basing pro-
gramed learning upon the principles of immediate and continuous rein-
forcement, has been perhaps its leading exponent. Piaget (15), while not
concerned with programed learning as such, used the method of a logician
in developing a theory of intellectual growth. His "stages" of concept for-,
mation are directly applicable to step-by-step arrangement of information
for progremed presentation to learners of various ages. Ausubel's (1)
defense of verbal learning is especially pertinent to programing at the
college level. He distinguishes between discovery learning and reception
learning; both can be meaningful. Meaningfulness depends upon the learn-
er having a set to relate' what is learned to an existing cognitive structure.
Discovery learning Can be too time-consuming for mature learners.
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The significance of programed learning is well expressed by Roth-
well who says, "The theoretician and the practitioner seem to be in dif-
ferent camps in their approach to learning. Programed learning has pos-
sibilities of bringing the two together; it is possible that such joint en-
deavor will lead to significant improvements in learning situations and in-
crements in the effects of learning." (18)

Music theory is a body of organized, factual knowledge which can be
programed; i. e. , it can be imparted step by step in logical units. Leon-
hard warns, however, that "we should be extremely careful about attempts
to transfer the results of applied research to musical learning except as a
lead to our own experimentation." (14)

Crowder (5) estimates that it usually takes from 100 to 150 hours to
program adequately the material to be covered in a one-hour lecture. In
his opinion the necessary skills can be learned, but the practical expedi-
ents of time and cost usually prevent local school systems and individual
teachers from producing programs. However, statements by other author-
ities imply that teachers, given help and support, are in a uniquely suita-
ble position to develop good programs. Klaw (13) insists that the collabo-
ration between a programer and his test subjects is one of the most sig-
nificant aspects of programed instruction. He cites Lomoski, president
of the Center for Programed Instruction in New York City, as saying that
the programer has the privilege of deciding what is to be taught, bte .:he
students show him how to teach it. Robinson adds, "Programed instruc-
tion must be judged not as it operates alone, but how effective it is when
used in conjunction with all of the other appropriate tools." (17)

'Many self-instructional programs have now been written for school
i.se. Reviewing the research studies which have compared the efficiency
of programed instruction with that of classroom teaching, flaw (13) re-
ports that in almost every instance students getting programed instruction
learned as much as those getting the conventional kind; very often they
appeared to learn more and in less time. There seems to be no question
that programed instruction can be effective, but comparisons with conven-
tional methods cannot be generalized because they must reflect the quality
of the program which is used and the competence of the particular teach-
er.

The relative merits of teaching machines versus programed text-
books were investigated by Eigen and Komoski (7). They did not find sta-
tistically significant differences. Goldstein and Gotkin (9) reviewed eight
other studies of this kind, none of which showed differences in learning.
In several, however, there was a significant saving of time in favor of the
programed textbooks. Machines may have interest value because they are
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a novelty to the students, but this effect soon wears off. Another advan-tage that has been claimed for the machines is their cheat-proof quality,
but cheating is rather pointless when a student is testing himself. More-over, the research suggests that students who look ahead to some answers
may learn as much as those who do not. A programed book is more bulkythan the same material prepared for use in a machine but, on the otherhand, it is usable in more situations.

Recent and on-going research is concerned with comparing one ver-sion of a program with :mother, and it is attempting to determine just whatqualities in a program produce efficient learning. At Temple University,
Hough and Revsin (12) tried to identify the factors which influence achieve-
ment resulting from programed instruction at the college level. They
found that high and low achievers did not differ significantly in regard toverbal ability, attitude toward programed instruction, attitude toward con-tent, nor in personality traits. There were no significant differences inthe effects of reinforcement versus no reinforcement. They concludedthat motivation as a function of long range goal achievement is the expla-
nation of differences in achievement, and that the quality of a program de-pends on logical organization of small steps instead of error rate or fre-quency of reinforcement.

Wendt and Rust (21) carried out a major experiment in transfer of
programed learning to performance in a real life situation. In teaching
freshmen at Southern Illinois University how to use the library, they com-bined verbal, pictorial, and performance frames in a program of self-
instruction. The pictorial frames were expensive, and the performance
frames required the program to be used near appropriate materials tocarry out the performance tasks. Nevertheless, this research showed
that these two types of frames are very effective in transferring learning
to performance in a life situation.

Several research studies dealing with programed instruction in mu-
sic have been done at Ohio State University. Barnes (2) programed the
first five weeks of a course in music fundamentals for elementary teach-
ers. Two classes were taught in the same way, but the students in one
class were given the program, in book form, to use outside of class.
They achieved significantly more than the students who did not have the
book. Other research at the same institution has been directedby Spohn(20). His piojects were carried out in music theory classes for music
majors and made use of 48 listening booths where successful instruction
in the development of aural, skills was presented by means of tape record-
ings.



At the University of Connecticut, Carlsen (3) developed self-
instructional programs in melodic dictation consisting of recorded tapes
to be used with programed books. He concluded that melodic dictation can
be taught better by programed instruction than by the traditional teacher-
classroom approach. However, he found no significant difference in the
effectiveness of the linear and branching methods of programing.

A comprehensive survey to determine the extent of programed mu-
sic instruction and to locate centers of activity was made recently by
Dallin. He sent a questionnaire to 752 college music departments inquir-
ing about their use of and interest in programed, automated, and self-
instructional materials. Replies were received from 444 institutions. Of
these, 107 indicated that they were currently using these methods of in-
struction, and 163 indicated that they planned to do so. He reports fur-
ther:

At present programed music instruction is used pri-
marily in conjunction with conventional texts and classroom
procedures, not to replace them. The function of programed
music texts and tapes is usually supplementary or remedial,
though often required. Earlier misapprehensions and overly
optimistic expectations about the outcomes of programed in-
struction have now been replaced by more realistic attitudes.
Music teachers generally recognize that the principles of
programed learning have many applications and welcome
programed texts and recordings as valuable, new resources
in teaching music. The development of music programs is
still in the pioneering stage, but it is not too early to predict
programed instruction will contribute significantly to effi-
cient and effective music teaching in the future. (6)

The Present Study.

The underlying purpose of the present study was to increase the
music-teaching competency of students preparing to be elementary teach-
ers. Specifically, the project itself had the following objectives:

1. To develop a self-instructional program that would teach func-
tional music theory, thus making more time available for teaching music
skills. That the program should take the form of a book to be used at a
piano was an assumption based on previous research and on the teaching
experience of the initiator of the project.
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2. To test the hypothesis that students using the self-instructional
program would learn as much music theory as students who received in-
struction in the conventional way.

3. To revise the program after observing the reactions of students
as they progressed through it, trying alternative frames in places Where
difficulties were apparent.

4. To test the hypothesis that students using the revised self-
instructional program would learn more music theory than students who
used the first program.

Method

The project was carried out at the University of Kansas in the re-
quired one-semester music course for students preparing to be elemen-
tary teachers, over a period of five successive semesters. From one
semester to another the groups of students were very nearly homogeneous
as to age, sex, intelligence, interests, and socio-economic level. Pre-
vious knowledge of music theory and degree of musicality were believed
to be the important variables.

Before the study was begun, a syllabus of the theory content was
prepared. An objective paper-and-pencil test was constructed to cover
this content; it consisted of multiple-choice items presented verbally and
graphically in print. After administering the test as a try-out, an item
analysis was made and only items of positive discrimination value were
retained. When the revised test was administered later to another group,
it was found to have a reliability of . 79 as determined by a product mo-
ment correlation of the scores on odd-numbered items with the scores on
even-numbered items. Because the test was carefully based on the
theory-content syllabus, it could be assumed to have curricular validity.
A copy is included as Appendix A to this report.

The Gaston Test of Musicality (8) is also a paper-and-pencil test,
but the items are chords and raJlodies presented by a disc recording.
Musicality, as measured by this test, includes ability to differentiate au-
ral musical stimuli and also the ability to relate what is heard to notation
on the musical staff. The Gaston test is standardized, with well-
established reliability and validity,

The musicality test was given at the beginning of each of the five se-
mesters of the study. The theory test was given as a pretest at the begin-
ning of each semester and again as a posttest at the end of each semester.
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Throughout cycles of programing, observing, testing, and revising,
attention was given to the following:

1. What size of step is best for presenting various parts of the ma-
terial?

2. What sequence of presentation is most efficient?

3. Is any of the content ambiguous (or redundant)?

4. In what places should be content be expanded (or reduced)?

5. Which parts of the content are more effectively presented by the
linear method of programing, and which by the intrinsic or branching
method?

6. Which parts are more effectively presented in verbal frames,
which in pictorial frames, and which in performance frames?

7. How often, and where, should self-testing occur?

8. How can the pacing be suited to individual differences at various
levels of competency?

9. What should be the extent of each branching route?

Semester-by-Semester Procedure

Fall Semester, 1964, Group I. The project director and her assist-
ant began to program the music theory instruction. The students, how-
ever, received only face-to-face instruction in the conventional way.
Nothing was said to them, nor to later groups of students, about the fact
that they were serving as subjects for an experimental study.

Spring Semester, 1965, Group H. These students were given the
tentative self-instructional material. Their reactions were noted and
their participation sought in rewording, making additions and deletions,
rearranging, and deciding where branching routes were needed. Verbal,
pictorial, and performance frames were tried out. By the end of the se-
mester, the first version of the self-instructional program was complet-
ed. Copies were duplicated during the summer.

Fall Semester, 1965, Group M. These students used the self-
instructional program during their individual study and practice periods.



They received no face-to-face instruction in music theory. The instruc-
tional time that previously hqd been devoted to musf,c theory was used for
more teaching of music skills and more relating them to elementary
classroom procedures.

Sr, Semester, 1966, am IV. The students used the self-
instructional program, but they were asked to participate in revising it.
As they progressed through it, they were encouraged to ask questions and
to suggest changes, additions, and deletions. They were observed and
consulted during their individual study and practice periods, as well as in
the laboratories, and their reactions were noted. Copies of the revised
self-instructional program were duplicated during the summer.

Fall Semester, 1966, Group V. This was the final semester of the
study. The students used the revised self-instructional program and re-
ceived no music theory instruction from the teacher.

Scores of the groups on the music theory posttest were subjected to
analysis of variance and covariance, holding theory pretest scores and
musicality scores constant. Significance of the differences between the
adjusted mean scores was determined by t tests.

Results

(The raw data and the basic computation tables may be seen in Ap-
pendix B to this report.)

The mean scores on the posttest, adjusted statistical_ ly to eliminate
differences between the groups in musicality and previous knowledge of
music theory, are as follows:

Group I 40.8841
Group II 42.4641
Group III 39.3596
Group IV 40.1860
Group V 40.6941
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Analysis of variance indicates that there are significant differences
between the adjusted means:

Source df SS MS . F P.01

Between
Within

4
397

413.4120
8,365.7653

103.3530
21.0725

4.90 3.36

Total 401 8,779.1773 Reject HO

Comparison of the adjusted mean of each group with that of every
other group, by t tests, shows just where the significant differences are:

Ink

Groups Difference t* df Probability

I - II - 1.5800 -2.307 156 4 . 05 (sig. )
I - III 1.5245 2.033 161 < . 05 (sig. )
I - IV . 6981 .954 145 > . 05 (not sig.)
I - V .1900 .272 177 > . 05 (not sig. )
II - III 3.1045 4.285 157 <, . 01 (sig.)
a - IV 2.2781 3.283 141 < .01 (sig.)
II - V 1.7700 2.610 173 < .01 (sig. )

. m - iv - .8264 -1.065 146 >.. 05 (not sig. )
III - v -1.3345 -1.828 178 > . 05 (not sig.)
I V - V - .5081 - . 700 162 .05 (not sig.)

441111MmilIMMVAMONNIP.

* In obtaining the t values, the error term is computed separately for
each pair of groups..

Discussion

Of particular interest is the achievement of Group II, the first stu-
dents to participate in revising and rearranging the material. This
amounted to having both face-to-face instruction and programed instruc-
tion, and these students did better than those in any of the other groups.

Group III was comprised of the students Who used the first version
of the self-instructional program, and they did not do as well as those in
Group I who received face-to-face instruction. The program was predom-



inaptly linear, and the students complained that it was time-consuming
and uninteresting.

Group IV, the second group of students to participate, did as well as
Group I but not as well as Group IL There was not as much for them to
do. Their suggestions concerned presenting larger concepts in fewer
frames and dispensing with the linear type of programing in some sec-
tions of the material. This had to be done, for the most part, by the staff.

Group V used the final version of the program. These students did
as well as those in Group I who received face-to-face instruction. More
importantly, they spent less time on the study of music theory than did
any of the other groups. They also seemed to enjoy their study; there
were few complaints, and there was very little confusion.

Conclusions, Implications, and Recommendations

It may be concluded that students at the University of Kansas who
are preparing to be elementary teachers can learn as much music theory
from the final version of the self-instructional material which has been
developed during this project as from face-to-face instruction, and that
they can do it in less time. Furthermore, class time can be devoted to
other aspects of their music training. However, the results imply that
students learn more when they receive both face-to-face instruction and
programed instruction than when they receive either alone. It is recom-
mended, therefore, that the two kinds of instruction be given together.

Another conclusion is that linear programing is not always best for
intelligent, adult learners. The material developed during this project
was first arranged in a linear program with small bits of information in
success' 3 frames, each frame calling for an overt response. In parts of
the material this was considered by the students to be uninteresting and
time-consuming. That it is unnecessary is implied in the results of the
present study and confirmed,by Colman and Smallwood who, in the preface
to their autoinstructionfillextbook on computer language, make the follow-

-ing statement:

Traditional applications . . . require students to re-
spond overtly to every new unit of information . . which is
immediately verified in the text. Experiments, particularly
by Arnold Roe at UCLA, indicate however, that under some
circumstances, if the overt response and verification are
omitted, the result is a program of instruction that is equal-
ly effective and significantly more efficient. (4)
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There is also consistency here with the findings of Hough and Revsin
(12), at Temple University, who found no significant differences in the ef-
fects of reinforcement versus no reinforc,nent a nd concluded that the
quality of a program depends upon the organization of its steps instead of
error rate or frequency of reinforcement.

The present study was concerned with music theory as it functions
in the acquisition of music skills. The learnass were adults with above-
average intelligence who, studying music theory at pianos, produced their
own feedback stimulated by visual, aural, and kinesthetic perception, rnd
conceptual thinking. Each revision of the material resulted in larger con-
cepts in fewer frames. The students who used the final version made
higher scores on the posttest than did the students who used the first ver-
sion. The better students saved considerable time, and all of thJm
seemed to find their study more interesting. The implication is that these
results are due to the following characteristics of the final version. Writ-
ten responses are still requested in some sections, particularly in the
drill sections for students with little or no previous musical experience.
Sometimes the response consists of playing and listening. In many places
throughout the program, however, intellectual response is assumed; the
students are left free to make associations and relate new concepts to old
in their own ways. The section on the notation of rhythm is placed late in
the program, not because it is considered to be less important, but to al-
low time and attention to be concentrated first on the more complex con-
cepts of tonal structure. Rhythm, to a greater extent than the other ele-
ments of music, is physical stimulation to which the entire body responds.
In other words, learning rhythm is not an intellectual exercise, nor can it
be programed in a book. The notation of rhythm involves concepts, but
they are arithmetical and comparatively simple.

It was found that the students had to be urged to omit parts of the
program that they did not need. Implied in this is that making branching
directions clear is one of the most difficult aspects of programing.

Finally, but not least, the experience of carrying out this project
has given support to the basic premise that the study of music theory is
meaningful, musically, only to the extent that it is applied to practice, all
along the way. This is just as true when the student has programed in-
struction as when he receives any other kind. A supplement to the theory
material was prepared, which included songs for practice in improvising
chorded accompaniments. Although care was taken to use only songs that
were believed to be in the public domain, determining this beyond question
proved to be very difficult and seemed, finally, to involve more responsi-
bility than an unincorporated individual should assume. Rather than risk
inadvertant copyright infringements, the practice supplement was deleted,
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and thl students were referred for practice to collections of children's
songs and folk songs, many of which are published in inexpensive paper-
back form.

Summari

The problem of this research was to develop a program of self-
instruction in music theory for students who are preparing to be elemen-
tary teachers. The project was carried out at the University of Kansas,
in the music course which is required of these students, over a period of
five semesters with five different groups of students designated as Group
I, Group II, Group III, Group IV, and Group V, respectively. Group I re-
ceived face-to-face instruction in music theory but no programed instruc-
tion; Group II used a tentative program and participated in revising and
rearranging it; Group III used the program and received no face-to-face
instruction; Group IV participated in further revision of the material;
Group V used the final version of the program and received no face-to-
face instruction. Scores of the groups on a music theory posttest were
subjected to analysis of variance and covariance, holding theory pretest
scores and musicality scores constant. Significance of the differences
between the adjusted mean scores was determined by t tests.

Group II, the first students to participate in revising and rearrang
ing the programed materiel achieved more than any of the other groups.
They received what amounted to both face-to-face instruction and pro-
gramed instruction.

Group III was comprised of students who had only programed in-
struction, and they did not do as well as those in Group I who received
face-to-face instruction. The early version of the program, whith they
used, was predominantly the linear type, and they complained that it was
time-consuming and uninteresting.

Group IV, the second participation group, did as well as Group I but
not as well as Group IL There was not as much for them to do. Their
suggestions concerned presenting larger concepts in fewer frames and
dispensing with the linear type of programing in some sections of the ma-
terial. This had to be done, for the most part, by the staff.

Group V used the final version of the program. These students did
as welt. as those in Group I who received face-to-face instruction. More
importantly, they spent less time on the study of music theory than did
any of the other groups. They also seemed to enjoy their study; there
were few complaints, and there was very little confusion.
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The continual observing, revising, and testing resulted in an end-
product that is efficient End enjoyable for intelligent, adult learners. It is
a branching program, some sections of which retain a modified linear
form, and it accommodales students with widely varied musical back-
grounds. It is to be used at a keyboard in order to realize the contribu-
tion of visual, kinesthetic, and aural perception to conceptual thinking. It
contains basic rudiments for those students who need them, but the con-
cern is with music theory as It functions in the acquisition of music skills.
Theory is applied to practice, all along the way.
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APPENDIX A

MUSIC THEORY PRETEST AND POSTTEST
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Directions: This test is composed of 50 items which are to be answered

on a separate answer sheet. DO NOT MARK ON THE TEST ITSELF. You are to

choose the best answer for each item and blacken the space on the answer

sheet which correspoads with your selection. Do not blacken more than

one space per item, or you will not receive credit for either one. Use

a pencil rather than a pen, as erasures are permitted only if they are

n..20.1Lscaerastues.

Your score on the test will be the number of items answered cor-

rectly. All items count the same, so do not linger too long on the diffi-

cult ones. You will have 50 minutes to take the test. If you finish

before the time is up, you may leave quietly. Place your answer sheet

and your copy of the test on the instructor's table at the front of the

room.
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1. Which of the following is the best statement about sound?

1. Sound is vibration,
2. Sound is perceived by the brain.
3. Sound is a molecular disturbance called a

sound wave.
4. Sound is a psychological phenomenon.

A musical sound (a tone) has four characteristics. Three of these
Characteristics are duration, loudness, and quality; the other is

1. !Timbre.

2. Wave form.
3. Pitch.
4. Amplitude.

3. On the piano keyboard, an octave is divided into

1. 8 small intervals
2. 10 small intervals.
3. r.2 small intervals.
4. 16 small intervals.
5. None of these is correct.

4. The smallest interval in the diatonic tonal system is

1. An octave.
2. A whole tone.
3. A semitone.
4. A sixteenth.
5. Nbne of these is correct.

5. How many letters are used in assigning pitch labels to the tones of the
diatonic system?

1. 6
2. 7
3. 8
4. 10

5. 12

6. Tones are symbolized graphically by notes placed on the lines, and in
the spaces between the lines, of the musical staff. The lines and
spaces are lettered to correspond with the letter names of tones. The
symbol, which assigns the letters, and also the pitch register, to the
lines and spaces of a staff is called a

1. Clef,
2. Signature.
3. Score.
5. Brace.
6. None of the above is correct.
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7. What are the letter names of these notes?

0.110. Ow.

40 wwwww 011.0.110 ielieee 11.W. .0 *Me w e

11011.. - " iee .10110, aelIO.

eiel .11..1 11.

1.16.111111..

1. CGCE
2. EGEB
3. CBCE
4. EBRO
5. None of these is correct.

8. What are the letter names of these notes?

to w wee . 11.11..11. WOO.

........eweew ewe*

1. AEAG
2. EGCB

OECB
4. CGAB
5. None of these is correct.

9. What are these notes?

...9 wii -

eWWweeiwwwwWww

.11.1......WWWW1..100.1111101.1.1...e.~WW

1. G natural, C sharp, D flat
2. E flat, A natural, B sharp
3. E flat, C natural, B sharp
4. 0 flat, C natural, D sharp
5. 0 flat, A sharp, D natural

10. A series of tones arranged in pitch order fran lowest to highest, or
fran highest to lowest, is a

1. Scale.
2. Minor scale.
3. Major scale.
4. Diatonic scale.
5. None of these is correct.
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11. What is this?

pp.* valwalb....r1110 .11111.1111M 0.0110 ...
Om ...0 . ....

12. What is this?

14

ire

1. Major scale
2. Minor scale
3. Whole-tone scale
4. Chromatic scale
5. None of these is correct.

411"

011 .
...OW -

Ili I .
-6h

13. What is this?

11. - -

IWP.I. 00....0777...
411010.

1. Major scale
2. Minor scale
3. Whole tone scale
4. Chromatic scale
5. None of these is correct.

.. .
1:9".73:.:warm..

470 ......
1. Major scale
2. Minor scale
3. Whole-tone scale
4. Diatonic scale
5. None of these is correct.

14. The intervals between the tones of a diatonic scale are all

1. Seconds.
2. Thirds.

Fifths.
4. Octaves.
5. None cf these is correct.
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15. The interval between D and the *above it, is a

1. Second.
2. Third.
3. Fourth.
4. Fifth.
5. None of these is correct.

The next four items (16 through 19) are diatonic scales, major or minor.
Choose the specific name of each.

16.

17.

18.

01, ..00
WommilMw" 00,

4001111111.11~8wr0
NO*

O. *MO, OV141100000W 0100000 %

1. G major
2. M: major
3. g minor
4. e minor
5. None of ttese is correct.

-61

r7 KAR W* age461- . - ow.* - e WV.0- eOa woo 1110 0000 we. r-01 41
1. d minor
2. B flat major
3. b minor
4. D major
5. None of these is correct.

2_01111.0110OMO eiits111404.6/ 11~011WW 41.00 110111001111~1.
a flat minor
B flat major
East major
c minor
None of these is correct.
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19.
OFMONOMO.

..10 .. al..,. .1..... . 1.404.M.11..-i.
414MM

....000.0.

011110

1. A major
2. P major
3. a minor
4. f sharp minor
5. None of these is correct.

In each of the next five items (20 through 24), the key signature may or may
not be correct. It must be placed on the staff correctly and also consist
of the right number of sharps or flats. If it is correct, you are to select
the pair of keys, major and relative minor, for which it is the signature.

2o.

21.

22.

1, ro major.and f sharp minor
2. G major and b minor
3. Ilnajor and d minor
4. D major and b minor
5. None of these is correct.

1. 8 flat major and f minor
2. Blast major and 4 minor
3. A flat major and f minor
4. A flat nAjor and b flat minor
5. None of these is correct.

1. P sharp major and a minor
2. N major and f sharp minor
3. A major and a minor
4. A major and f sharp minor
5. None of these is correct.
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23.

2.

1;r -
MOO a es ....oywNaf

1. B flat major and g minor
2. D major and f minor

3. F major and b flat minor
4. E flat major and c minor
5. None of these is correct.

. 1 -...

1, A major and f sharp minor
2. C sharp major and e minor
3. B major and g minor
4. B major and c she minor
5. None of these is correct.

25. The altered tone most often used in minor keys (in traditional music of
Western Europe and the United States) is

1. Raised four.
2. Lowered four.
3. Raised seven.
4. Lowered seven.
5. ?bile of these is correct.

26. Here are the first measures of The Star- Spangled Banner. What is the
altered tone?

Pair

4

000 NO oue 10 .1.210.....
el

...a
up

ao

111

4N.

.40
...1/80

1. Raised four
2. Lowered four
3. Raised seven
4. Lowered seven
5. None of these is correct.
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27. The intervals between the vones of chords (before they are inverted)
are

1. Seconds.
2. Thirds.

3. Fifths.
4. Octaves.

5. None of these is correct.

The following ten items (28 through 37) are chords. Choose the specific
name of each, Notice the number na of the items across the page.

28. 29. 0 .____y9.=1. 4,0 .4. ea ...Ns ........... .........1 . ,,,,... . ..111...
V ..... . ....... .. ..................... .........

... ..... ............. 0. ..........wt. .. ..... .... ..........l

32.

1, E
2. 061m

3. A
4. DT
5. None of these is correct.

t 414.61 .ft.
. a. . - ow Z11:7"."77.1 4* . ......

4E. W..

1. 131)

2. g dim.

3. GI
E1)

5. None of these is correct.

410 0.11111# - .0 "' ,1
woo.. me....

00.......
0110110 ... W.

31.

.1..111.
1. A

t: AcT)rs

4. am
5. None of these is correct.

OMR

WI. TOMO* .0.

1. D
2. D7
3. F7
4. dm7
5. None of these is correct.

33.
~X~- 411.41/011 *ft, *NO

ON. 19 .....* ..em

.40 .0... . wo wasepamom

1. OM 1. bit
2. DI? 2. D
3. Dt 3 fie

augy
4. gm dim. 4. D
5. None of these is correct. 5. None of these is correct.
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34.

36.

*BP eft,.
01111 YIP ae.

OOP ii *0

0.6 OM 010 .10

1. G
2. hnT
3. GT

W7
5. None of these is correct.

ammo womorom orwrow. w. on. .11.

11MO ONVIIMOMINIMIIM .11110 N.

014110 44.011111.1.. 001111 01.

35.

37.

ammo.*

OM vs . .....
elamovoolo

1. dim
2. ET

3. C ans.
4. z
5. None of these is correct.

S. NM O..... IOW-0 so

- drew .01, ON. - 104 -/ +
1. P 1.
2. 7 aug. 2.
3. o#m 3. eto dim,
4. D 4, AO

None of these is correct. 5. None of these is correct.

38, A three-tone chord built on the first tone of a key is called a

1. Tonic triad.
2. Dominant triad.
3. Tonic seventh.
4. Dominant seventh.
5. None of these is correct.

39. A three-tone chord built on the fourth tone of a key is called a

1. Tbnic triad.
2. Dominant triad.
3. Tonic seventh.
4. Dominant seventh.
5. Noae of these is correct.

40. A four-tone chord built on the fifth tone of a key is called

1. 10010 triad.
2. Dominant triad.
3. Tonic seventh,
4. D*minant seventh.
5. None or these is correct.
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'At

0

/114, A part of a melody which stresses the first, fourth, and sixth tones
of the key is traditionally accompanied by the

1. Tonic chord.
2. Subdominant chord.
3. Dominant seventh chord.

142. If the time signature is six over four, a half note will have a durau
tion of

1. One-eighth of the measure.
2. One-fourth of the measure.
3. One-third of the measure.
4. One-half of the measure.

43. If the time signature is four over two, a quarter note will have a dura-
tion of

1. One-eighth of the measure.
2. One-fourth of the measure.
3. One-third of the measure.
4. One-half of the measure.

44. If the time signature is six over eight, a dotted quarter note will have
a duration of

1. One-eighth of the measure.
2. One-fourth of the measure.
3. One-third of the measure.
4. One-half of the measure.

43. If the time signature is two over four, which of the following is one
complete measure (no more no less)?

Ot) IA 114
2. 111

3, 01) cl

/4*

5. None off' these is corridct.
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46. If the time signature is four over eight, which of the following is one
complete measure (no more, no less)?

l Jr-9

2. Jodi

3.

4. ap 4,p j A

5. None of these is correct.

The remaining four items (57 through 60) are notation of the beginning
measures of familiar melodies. Select the correct title in each case.

47.

48.

49.

1. Old Folks at Home
2. Three Blind Mice
3. London Bridge
4. 0 Susanna
5. Are You Sleeping?

1. my Country 'Tie of Thee
2. America the Beautiful
3. Dixie
4. Jingle Belle
5. Yankee Doodle

1. My Country 'Tie of Thee
2. Billy Boy
3. Are You Sleeping?
4. Silent Night
5. Yankee Doodle
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41.

somalor

00,101/......

.1011.1111.0 4111000

1. AreAre You Sleeping?
2. Home On the Range
3. Clementine
4. Billy Boy
5. Old Folks at Home

A-13
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APPENDIX B

RAW DATA AND COMPUTATION TABLES
FOR ANALYSIS OF VARIANCE AND COVARIANCE

Independent Variables:

Dependent Variable:

X = Gaston Test of Musicality
Y = Music Theory Pretest

Z = Music.Theory Posttest

B 1



Y

RAW DATA FOR GROUP

X Y

47 8 47 37 10 36
35 6 42 46. 13 40
53 14 39 52 17 42
35 7 34 52 35 45.
51 20 46 38 16 43
44 20 45 52 15 44
50 17 47 39 22 4246 19 46 49 27 44
33 16 30 31 11 44
38 10 29 42 10 3544 26 45 54 24 46
43 17 35 42 15 2938 12 41 51 19 4348 18 42 47 17 4447 16 43 47 15 4448 24 45 41 25 4148 23 45 47 28 3945 30 43 49 15 4523 20 44 32 14 3441 18 45 44 36 4839 23 44 34 10 29
34 15 41 50 14 4242
37

9
18

43
44

41
42

14
11

41
4346 24 41 41 15 3246 15 '39 39 1.2 3448 40 46 36 17 3756 24 42 31 13 3845 15 47 56 20 4845 17 32 50 20 4239 15 35 51 15 4345 14 S8 40 18 3943 13 40 45 15 3152 19 38 53 24 ' 3947 20 43 55 20 3438 1,6 44 38 11 4341 25 42 48 23 4755 48 47 46 15 4340 10 37 48 26 39-42 8 26 46 28 4237 1.2 44
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X Y

RAW DATA FOR GROUP II

X Y z

48 14 43 43 12 45
58 20 47 54 21 46
48 14 44 48 18 37
50 29 41 51 25 45
50 26 48 46 17 44
52 15 43 53 27 47
58 21 47 54 22 48
34 17 46 35 14 43
55 25 41 47 19 45
49 26 46 44 18 38
45 18 42 46 41 47
35 24 45 44 17 44
49 23 46 42 13 47
41 22 43 45 14 48
37 8 30 54 18 45
52 14 42 46 13 44
38 32 42 48 21 48
53 19 33 41 19 44
43 16 34 56 29 50
49 15 48 38 13 34
53 22 46 48 18 42
52 15 45 41 18 40
52 16 47 41 11 42
50 19 44 51 20 44
52 23 44 48 14 45
45 8 41 44 16 42
47 18 36 46 14 42
48 15 42 47 11 42
51 11 33 43 14 43
45 22 44 34 16 33
46 15 42 42 15 47
44 18 46 53 22 46
49 14 45 47 16 29
50 19 37 40 24 43
49 12 45 42 1.3 40
46 16 46 42 16 44-
50 21 48 41 16 38
53 22 45 49 20 41
47 17 44
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x

RAW DATA FOR GROUP III

IMMONI=1111111111111111111111101111111111111101111110111.1111,

Y x Y

vgare.0101...,,OONNI41NsoIWOMIOINOws~

47 21 43 50 27 41
44 18 41 38 9 39
56 19 44 53 22 37
30 1.4 37 43 16 39
38 8 36 44 20 45
49 19 28 50 11 31
41 25 34 38 1.7 36
42 27 48 44 18 40
52 41 46 58 12 41
49 14 39 45 26 44
30 13 46 49 23 44
45 13 40 46 19 33
51 26 47 47 19 42
50 29 44 54 19 42
44 17 41 39 21 23
38 10 44 55 41 45
39 7 41 46 14 29
31 14 26 55 23 40
53 25 45 38 18 41
45 19 41 35 17 38
41 20 45 42 33 42
47 18 41 52 22 44
40 14 39 37 26 45
41. 14 31 51 15 38
51 20 43 40 17 33
48 21 43 27 17 42
49 14 40 52 48 47
45 17 41 44 20 41
36 15 39 44 17 27
46 16 36 33 14 38
48 18 33 40 20 35
46 20 40 52 19 42
52 17 44 31 18 43
47 21 41 39 17 34
46 17 46 43 17 36
50 23 46 54 38 45'
42 19 35 43 15 45
33 20 28 54 25 44
47 .17 39 53 35 46
36 8 42 43 17 30
47 14 37 39 23 47
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RAW DATA FOR GROUP IV

X Y Z X

48 18 39 59 42 47
47 22 45 41 17 43
46 26 45 52 15 45
43 26 48 35 14 41
29 12 38 40 13 34
40 12 34 42 16 35
48 22 37 58 17 40
39 15 34 43 13 39
48 15 36 42 23 44
31 19 28 41 15 30
46 13 38 51 14 43
34 16 38 37 14 44
36 8 30 30 15 40
54 37 47 48 22 44
45 14 42 43 22 41
48 22 48 33 11 26
52 28 46 48 11 43
37 19 37 46 16 43
46 9 40 46 16 35
45 25 41 40 12 23
49 17 42 52 16 44
50 20 43 45 19 39
37 15 39 51 23 45
46 23 45 56 16 42
40 15 30 49 27 42
45 30 46 43 25 45
49 23 44 44 16 31
36 29 43 46 12 41
50 17 38 46 10 41
23 13 39 32 18 41
37 23 41 47 19 45
47 13 37 52 14 43
43 18 42 43 14 40

B - 5



RAW DATA FOR GROUP V

43 12 37
33 U. 42
52 18 35
35 3 44
47 16 36
37 29 47
46 14 43
37 15 43
46 17 40
46 26 43
47 35 43
41 4 45
43 16 38
43 17 30
48 15 45
54 17 44
31 17 31
42 17 39
43 15 46
52 14 41
42 13 32
39 13 32
39 10 41
46 15 42
48 16 43
49 16 43
42 7 37
47 17 40
32 11 39
37 7 33
42 18 36
39 11 27
33 12 41
48 20 40
50 21 41
50 35 43
39 4 24
48 11 44
36 20 41
52 17 48
46 28 48
41 18 45
34 15 38
40 7 42
53 27 47
50 18 42
38 17 46
47 30 46
39 12 41

54 22 42
54 21 42
43 11 43
41 20 30
35 11 40
35 17 33
43 26 46
47 18 33
47 15 42
51 11 25
50 25 44
40 14 39
48 17 44
37 3 41
46 26 45
39 14 41
38 8 39
40 15 35
51 24 46
48 17 44
53 22 44
41 22 43
45 33 44
49 13 38
47 17 33
56 16 42
44 29 46
54 33 45
39 22 48
55 31 44
31 18 32
47 19 41
52 21 43
38 25 40
46 17 40
30 17 28
39 5 39
33 11 46
33 20 40
53 23 47
45 15 43
56 23 42
45 19 44
42 20 39
45 19 44
26 13 30
54 36 47
51 16 40
49 19 39
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Test for Homogeneity of Variance

The variances of the five groups on-the dependent variable are as
follows: Group I, 25.6488; Group II, 19.1580; Group III, 29.9970; Group
IV, 28.4088; Group V, 28.0763, The resultant standard deviations are:
Group I, 5.06; Group II, 4.38; Group III, 5.48; Group IV, 5.33; Group V,
5.30.

A ratio of 1.25 is obtained when the ratio of the largest stan-
dard deviation, 5.48, to the smallest standard deviation, 4.38, is com-
puted. According to Lindquist, the ratio of the largest standard devia-
tion to the smallest must exceed 3.00 before there is a noticeable effect
on analysis of variance. Therefore, it may be assumed that the variances
of the groups are homogeneous.
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Test for Homogeneity of Multiple Regression

Group n n-1

SUMMARY TABLE

Sz2a
S2 log S2 (n-1)(log S2)

I 81 80 1,647.2986 20.60 1.3139 105.1120
II 77 76 1,229.50e4 16.18 1.2089 91.8764

III 82 81 2,040.2210 25.19 1.4012 113.4972
IV 66 65 1,174.0144 18.06 1.2567 81.6855
V 98 97 2,189.3062 22.57 1.3536 131.2992

Total 404 399 8,280.3486 523.4703

1. msw m 20.75
399

2. log MSw = 1.3171

3. (399)(1.3171) = 525.5229

4; 525.5229 - 523.4703 = 2.0526

5. ;A:2 = (2.3026)(2.0526) = 4.7263

6. ;A:2 with 40( to .05 and df = k-1 = 4 is 9.488

7. Thus, accept Ho.

Test for Significance of Mattel& Regression

SUMMARY TABLE

Source SS df MS F F.01

Regression
Residual

2,358.4142
8,779.1773

2

401
1,179.2071

21.8932
53.86 4.66

1111111111111=11116=1111MINEMNIIIMINI.....1111

Total 11,137.5915 403

Reject H0. There is a significant relationship among the three
variables.
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