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ABSTRACT

The problem was to discover what research is currently
being conducted in programmed instruction in music education
in the United States today.

The study took the form of a comprehensive survey of
all college and university members of the National Associa-
tion of Schools of Music (NASM). The survey was designed in
two parts, a letter of introduction and a survey form. The
letter of introduction told the researcher about the study
and what i1t was attempting to accomplish, It also asked his
help in the research by filling out the survey form and re-
turning it in the self-addressed, stamped envelope which was
enclosed with each survey form. The survey form consisted
of four parts. Its design was flexible and allowed the
researcher enough space to report any type of programmed
research in his field, The researcher was also allowed space
to indicate his interest in obtaining a copy of the results
of the study. The survey forms were used to tabulate the
findings of this study reported in Chapter VI,

Some programmed instruction research in music educa-
tion is found in almost every area of music but is mainly
centered in two areas: music theory and music appreciation,
On the basis of the data discovered and assimilated in this
study much research in programmed instruction in music educa-
tion is being conducted today; consequently, much duplication

of research was discovered,
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CHAPTER I
INTRODUCTION

For the past thirteen years (1955-1968) members from
almost every subject discipline have engaged in various
aspects of research in the relatively new technology of
programmed instruction or machine teaching as it is some-
times called., Music has been no exception.l At the present
time research in this important area of education is being
conducted at many universities throughout the United States.
More and more educators are writing programs in every area
of music education. Enormous amounts of material have
already been adapted and the gquantity increases each day.

In the foreword to one of the presently available

programmed music texts (Fundamentals of Music) William

McBride stressed the debt programmed instruction owes to

traditional methods:

The concept of programmed instruction which has begun
to permeate American education at all levels, is not
new, but rather a precise organization of some of the
best approaches to learning that successful teachers
have used for many years. What is both new and highly
encouraging is the increasing desire on the part of
some music educators, as well as teachers to reexamine

lWalter TIhrke, "Trends in Music Education Research"
Council for Research in Music Education, (University of
I1linois, College of Education, School of Music, Bulletin
No. 2, Winter 1964.) p. 29.




methods and materials in terms of primary objectives.
The application of programmed instruction to the teach-
ing of music is a logical and productive step, which is
among those factors helping to form sgme exciting new
directions for music in this country.

E. L. Thorndike foresaw, or at least hoped for such
a development as early as 1912:
If, by a miracle of mechanical ingenuity, a book could
be so arranged that only to him who had done what was
directed on page one would page two become visible, and
so on, much that now requires personal instruction
could be managed by print. . . . A human being should
not be wasted in doing what two phonographs can do.
Just because personal teaching is precious and can do
what books and apparatus can not, it should be saved
for its peculiar work. The best teacher uses books
and appliances_as well as his own insight, sympathy,
and magnetism.3
The survey which resulted in this thesis, gathered
material from most of the NASM (National Association of
Schools of Music) schools in the United States. The materi-
al related to present or past programmed instruction
research in music education at these schools.
Several professional music journals offer the pro-
grammed researcher at regular intervals condensations of

research recently completed in programmed instruction;

however, only a few references are made about the research

2Rober-t A. Barnes, Fundamentals of lMusic: A Program
for Self-Instruction (llew York: McGraw-Hill Book Co., 198l),
s Vs

3

E. L. Thorndike, Education (New York: The Macmillan
Company, 1912), pp. 165-67.
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currently being conducted in the field., This is a definite
disadvantage to the researcher as he has no way of knowing
what others within the field are doing. Thus, it is pos-
sible and even probable that two or more researchers could
be working on the same material with no knowledge of the
other. These two individuals could certainly assist each
other if they were aware that they were not alone in their
study. Thelr awareness of others doing similar research in
the same general area could save them much time and money.
This thesis could not solve all of the problems
faced by the researchers in programmed instruction today;
but, the author hopes that it will shed some light on one
of the problems researchers face, i.e. duplication of
research, The writer of this thesis attempted to gather
enough information in this area to justify the establish-
ment of a system designed to avoid duplication of research
and keep all researchers informed of current research in
progress. In the final chapter suggestions will be made

which relate to the economical establishment of such a

system.



CHAPTER II

THE PROGRAM =- WHAT IS IT?

Historical Introduction

In ancient Greece the Socratic dialogues point
toward future developments in spite of some essential
differences. '"Sons of aristocrats and slaves were led step
by step through statements that constructed enthymemes and
syllogisms, getting cues from leading questions, giving
responses in a permissive atmosphere, and gaining immediate
feedback.”l The famous dictum of Jerome Bruner's stated
"any subject matter can be taught to anybody at any age in
some form that is honest." This dictum was anticipated in
the Socratic dialogue as a method of arriving at truth.
Fundamentally, programmed learning applies to both the
tutorial (Socratic) method of teaching by questions and the
Cartesian method of breaking course material down into
small pieces arranged in order of importance.

We can also find information about some non-programmed
devices. H. Chard was granted a patent by the U, S. Patent

Office in 1809 for a device which taught reading.2 A device

lWayne Lee Garner, Programmed Instruction (New York:
Center for Applied Research in Education, 1966), p. 2.

2
Ibid., p. 8.



to teach spelling was developed and patented in 1866 by
Halcyon Skinner. In the opinion of B. F. Skinner this was
the first real teaching machine. Charles I. Foltz refers
to a device designed to teach a proper trigger squeeze to
U. Se Army recruits (1918) as the first truly mechanical
self-instructional device put to widespread use.

Sidney L. Pressey of Ohio State University is
generally credited with developing practical machines that
could teach as well as test. During the 1920's he presented
a paper at the Washington, D. C. meeting of the American
Psychological Association, Pressey's machines were multiple
choice test program devices. They immediately informed the
student of the correctness or incorrectness of an answer,

In the event of an error, the question remained, the error
was tallied on a counter, and the student made another try.
Pressey had faith that his devices and programs were

capable of producing changes in the effectiveness of instruc-
tion, However, his faith was not blessed with a receptive
audience and in 1932 he dropped all his work on such
projects.

Pressey'!s concept was completely ignored until 195
when B. F. Skinner, a noted psychologist, proposed a similar
theory. Skinner stressed that the science of learning is

now in existence and that learning laws exist and should be
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applied to education.

Definition of Programmed Instruction

Programmed instruction is the teaching of subject
matter, procedures, concepts and skills, by means of care-
fully sequenced units called programs. Through the use of
programmed instruction, a student progresses, by self-
instruction, to a desired level of achievement by means of
carefully sequenced small steps leading to mastery of the
subject with minimum error. Each step of the program is so
constructed that the student can confirm the correctness of
his response while progressing to more complex material,

Programmed instruction is the kind of learning
experience in which the program takes the place of a teacher
for the student., It takes him through a series of pre-
determined behaviors which are sequenced to make it more
probable that he will behave in a given desired way in the
future. Sometimes a program is housed in a "teaching
machine" and sometimes in a "programmed textbook." It is
important to realize that the outstanding thing about

programmed instruction is the program. A program is usually

3B. P. Skinner, "The Science of Learning and the Art
of Teaching," Harvard Educational Review, Vol. 2, (195L).

uSelectwon and Use of Programmed Materials, (Division
of Audiovisual Instructlonal Service of the National
Education Association, 196L), p. 57.




a series of items, questions, or statements, to each of
which the student is asked to make a response., His response
may be of several varieties. He may be asked to fill in a
blank, answer a question, or select one of several answers.
As soon as he has responded to a certain question, he is
allowed to confirm the correctness of his response. The
items are so skillfully written and the steps between them
are so small, that the student generally practices correct
responses. In other words, the items are so skillfully
arranged that they take the student from responses he knows
through new responses that he is able to make because of
the ones he already knows to the final responses it is in-
tended that he should command.5

Many lists of the characteristics of successfully-
programmed instructional materials can be found. However,
usually these are limited to three or four principal con-
cepts. The following discussion will take into considera-
tion subdivisions of concepts and the contributions of many
writers.

The material in a program should be presented in a

logical series of steps. In their own teaching, programmers

SW. Schramm, "Programmed Instruction Today and
Tomorrow," Fund for the Advancement of Education. (llov.,

1962), pp. 7-G.




find that they leave a great amount to the students, omit
essential steps, and neglect relevant points. As students
respond to a program major gaps may be revealed that demand
major revisions. This is especially true if the programmer
is attempting to guarantee a correct response at every
step.

The material to be learned must be carefully organ-
ized and presented in the form of numerous, small, logical,
and graduated steps (or frames) leading from the known to
the unknown. In this manner the student has to focus his
attention on a limited amount of material at one time.
Peter Pipe says that "programs often look like fragments
interspersed with questions" but goes on to say that he
admits the possibility of generating a program with this
technique and that someone may actually learn from such a
program "since students will persist in thinking, no matter
how they are abused.”6 Learning theorists debate the size
of desirable steps in a program. Edgar Dale wrote that
changing the step size or the number of steps would not be
an adequate solution. He suggested that steps be as large
as the learner is able to understand. He 1s therefore

implying that he advocates a rather complex "branching" type

6Peter Pipe, Practical Programming (New York: Holt,
Rinehart and Winston, 1966), p. vi (footnote).




of program.

A response (written or unwritten) should be elicited
from the student to each (or at least most) of the frames.
Continuous and active student response is required at
moments when student interest and curiosity are at a peak.
Some disagreement is apparent about whether the student
response should be overt or covert. Skinner advocates the
constructed response (necessarily an overt response) be-
cause the student is forced to think more and learns more
rapidly than if he had to choose from a series of alternate
(multiple choice) answers. The program becomes more of a
teacher than tester in this operation because it demands
positive effort. Furthermore, the constructed response
reinforces only correct responses and offers no opportunity
for an incorrect response to be learned. John D. Krumbolty
and Ronald G. Weisman assert that conclusive evidence is
available indicating that more learning takes place when
students are required to make overt responses.8 Susan

Meyer Markle, on the other hand, favors covert responding

7Edgar Dale, "Instructional Resources," The Changing
American School (Chicago: National Society for the Study of

Education, 1966), p. 10L.

8Robert J. Hutcheson, Jr., "Programmed Instruction
and Music Education," Missouri Journal of Research in lusic
Bducation, Vol. 2ly, No. 2, (Autumm, 1967), p. 12.
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and states that research studies have found them adequate
and far less time-consuming than writing out a response.9
An overt response may take the form of any externalized
responding action such as checking an answer or pressing a
key.

The student should be immediately informed (feedback)
of the accuracy or inaccuracy of his response to each
question. Wayne Lee Garner indicated that an error-rate of
five to ten per cent should be regarded as accurate and
that, if an error does occur, the fault is the programmer's,
not the student's and advocates the necessity of a revi-
sion.1O Garner seemingly favors programs that are as error-
free as possible so that the student is almost always
correct, Theoretically reinforcement of correct answers
as well as correction in the event of erroneous answers is
provided when student interest is at the highest point.
Various studies have shown that optimum learning conditions
result when a correct response is reinforced one-tenth to
one-half second after it is made. The longer the time
interval the less the average amount retained. Stolurow,

Jacobs, and Maier wrote that step-organization, required

9Susan Meyer Markle, Good Frames and Bad; A Grammar
of Frame Writing (New York: John Wiley and sons, 196l), p. xi.

OGarner, I66s Cites Ps 106
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response, and immediate feedback constitute the learning
cycle.ll This cycle is repeated many times throughout a
program. The response a student makes to a qQuestion will
either allow him to continue to the next step in the pro-
gram immediately (a Skinnerian, or linear, program) or will
refer him to more advanced material, review work, or an
explanation of an error (a Crowder,l2 or branching, program).,
One programmed music text written by Chakerian and Ventolo
prefaces its program with this view of error-rate:
"Learning should be fun. However, in the early stages of
learning a subject, students make many mistakes. As a
result, they often conclude that they do not like the sub-
ject. They would be more correct to conclude that they do
not like to make errors."13

A hoped-for consequence of the response the student
makes is that active student involvement is insured in a
manner not possible in a lecture approach or any unindi-

vidualized approach. Charles Foltz says that a survey of

llL. M. Stolurow, Paul I. Jacobs, and Milton H.
llaier, A Guide to Evaluating Self-Instructional Prograns

(lew York: Holt, Rinehart and Winston, 1966), p. 1.

12Hutcheson, Loc. cit., pp. 13-1l,

13Lan Chakerian and William Ventolo, Fundamentals
of Music (Albuquerque, N. M.: Teaching Machines, Inc, TMI-
Grolier, 1961), p. iv.
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classroom teaching showed that the average student is
actively engaged or interested in classroom activity only

20 per cent of the time.lLL

By requiring continuous active
response programmed materials hopefully overcome passivity
and inertia on the part of the student.

The self-instructional nature of programmed materials
should permit the student to determine or follow his own
learning pace. He can then move as rapidly or as slowly as
his comprehension level and interest require or permit. In
this manner the slow learner is assured an infinitely
patient tutor and the learner who wishes to continue the
lesson for a long period of time is assured an untiring
teacher. The variables of time limitation, student numbers,
and different individual learning rates are inhibitions on
effective teacher classroom instruction. Programmed
instruction attempts to aid in the assimilation and reten-
tion of knowledge by overcoming such blocking factors.

The above seem to be the most frequent character-
istics cited in reference to programmed materials at the
present stages of development. For a more complete under-

standing of the subject we might also add the following

luCharles I. Foltz, The World of Tegchigg,nachines
(Washington: Electronic Teaching Laboratories, 1961), p. 18.
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1. Hachine operation should be almost completely "self-
contained" so that a minimum of the student's
attention includes pure manipulation of the
operational process of the machine,

2., Skinner wrote that the purpose of a teaching machine
can be stated: to teach rapidly, expeditiously, and
thoroughly a large part of what we now teach slowly,
incompletely, and with waste% effort on the part of
both students and teachers.l

3. TFeedback data allows designing improvements and
malking revisions from experience. The sequence the
student goes through is carefully graded and has to
some extent been demonstrated to produce learning.
Chakerian and Ventolo wrote:

With conventional textbook and lecture
procedures, it is impossible for the
writer or teacher to assess accurately
at what point the student makes errors
or "loses the point." Programmed pre-
sentations, however, have been evaluated
experimentally. This course has been
through a series of thorough revisions
on the basis of responses actually made
by the students., In this way, ambiguous
statements and instructions have been
added and remgved to difficult por-
tions. « & L

L. A program rmust provide for individual differences.
This is especially true with the "branching" type
program,

5., With the advent of teaching machines and programmed
texts the teacher is afforded the class time to do
all the things he previously could not find tlmg
for. Most of his class time can be devoted to idea

15B. F. Skinner, "Teaching lMachines," Scientific

i

American (November, 1961), p. 9.

léChakerian and Ventolo, Loc. cit., P. by
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and concept teaching, leaving drill processes to
the machine and the students' time. O0f course, as
knowledge of programming develops, we might find
that highly sophisticated materials might be pre-
sented in programmed format.

6. Assuming a relatively perfect program, the student
has a master teacher at his disposal.

7. A good program assumes an adequate philosophy of
education and an understanding of the learning
process. This idea is supported by this statement:

Programming gives us control over the content
and processes of learning. It, therefore,
requires us to think more deeply and cogently
than ever before on basic educational
questions: What are we trying to teach? Is
it really worth teaching? To some? To all?
What activities other than pure instructional
should we include in a total school program?
Etc. Programming doesn't commit us to a
philosophy of education; it forces us to build
one.,

Writing a Program

Although program preparation is not our primary con-
cern, we will take a brief look at the subject. Obviously,
if care is taken to construct a useful program, substan-
tially more time will be consumed than would be the case in
writing a textbook of a more conventional nature. Norman
Crowder has estimated that between 100 and 150 hours would
be required to program adequately the material covered in

an hour lecture.

17 7ames McClellan, "Inside Opinion," C.P.I. Bulletin,
Vol, 1 (May, 1961), p. 1.
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The following outline of program preparation was

prepared by Philip Lewis:

1.

2o

Te

Establish definite educational objecti
gyl OF GotTae, io objectives for the

Identify the body of content, the skills to be
devgloped or the processes to be involved in
achieving the objectives.

Divide t@e content area into learning increments
(s@all bits of information or instruction, each of
which can be easily mastered by the learner). The
increments are also called frames,

Ar?ange the increments in a learning sequence
(simple to complex, concrete to abstract).

Insert cues and prompts in the sequence where
these are deemed necessary to assist the learner.

Insert review increments as the program progresses
to keep the learner refreshed on materials
learned earlier.

Provide a challenge for the learner to accompany
every increment. This may be a question to be
answered, a problem to be solved, or an opera-
tion to be performed.

Arrange for the learner to have immediate knowledge
of results of his response to the question or
problem before he begins the next increment.l8

In a program many varieties of "items" are used. One

mist be thoroughly familiar with these to write a successful

program, Gilbert (associated with Educational Design of

Alabama) presented the following outline of item types:

Music Educators Journal (

18pniti 1 n ine llachines Have the Beat,"
Philip Lewls Teaching :
. ’ November-December, 1962), p. 9.
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ieai;ln %ﬁems neilther give new information nor
equire e reheargal of old skills., Almost a
synonym for thematic brompts, their function is

to orient the student to
i a b
him for new information, problem and prepare

Augmenting Items are items that suppl i -
mation to a student but do not reqﬁ?rz Eix igfor
make & relevant response., Response required in
such items may usually be of a kind that will help
insure the students! careful reading of the item.

Interlgcking Items are items that require a student
Fo review established skills while new information
1s presented.

Rote Rev?ew Items present a problem identical to
one eayller presented. Various studies show that
there is little value in repeating items that have
been answered once or twice correctly., It is here
that the value of branching becomes obvious.

Restated Review Items require the rehearsal of a
skill where the problem is restated in a different
syntactical arrangement.

Delayed Review Items allow for the further practice
distributed in time. They will differ from other
items only in the time of presentation.

Fading Items are items that not only require the
student to review what has been presented to him,
but also have information withdrawn from item to

item,

Generalizing Items present a verbal statement
pointing to a common characteristic of several
specific problems already presented to the student.

Specifying Items are items which exemplify a
general rule in a specific case.

Items require the student to make sepa-

Dovetalling that otherwise

rate responses to separate stimuli
become confused.

lc}FOltZ, LOC. Cita, pp0 22_23.
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Types of Programs

Two types of brogramming techniques, have dominated
the scene and have received most of the attention, although
several types are in existence, The Skinnerian (or "linear")
program 1s one in which all the subjects follow the frames
step by step, skipping none, and follow the same order or
sequence of frames, This form of programming is an elabo-
ration of Thorndike's "law of effect," and takes as its
point of departure the attitude that the learner has had
no previous experience with the subject at hand., One diffi-
culty, therefore, is experienced in determining where to
begin the program.,

The strongest opposition to Skinner's programming
methods is led by Norman Crowder of the Western Design
Division of U, S. Industries (Sidney L. Pressey also
appears to disagree with Skinner in this respect). Crowder
has written about the prograrming form he advocates. His
format is termed the "branching" or "intrinsic! approach.
The Crowder design employs larger learning increments and
miltiple choice answers. The alternate answers (besides

the correct answers) are planned to take into account logi-

cal misinterpretations of the questions. They are not

supposed to "trap" the learnmer, but to point out the area

or areas where review or clarification is needed. Crowder
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believes that to merely confirm student responses by pre-
senting the correct answer is not sufficient and that
explanations are very important to the learning process.
The student is told why he is correct or incorrect in a
Crowder program,

In programmed instruction the dispute over format is
not at all settled, and Carlsen20 compared the performance
of subjects in a constructed-response program and found no
significant difference in their performance as a function

of programming technique.

OHutoheson, Loc. Citey Pe 16,

—



CHAPTER III

THE PSYCHOLOGICAL FOUNDATION

OF PROGRAMMED INSTRUCTION

The Consequences of Behavior
== Dbehavior

Whether a reflex ig conditioned or unconditioned,
its main concern is with the internal psysiology of the
organism. At the time, however, our main concern is with
behavior which has some effect upon the surrounding world.
The consequences of behavior may "feedback" into the
organism, When they do so, the probability that the be-

havior which produced them will occur again is changed.l

Learning Curves

E. L. Thorndike made one of the first attempts to
study the changes brought about by the consequences of
behavior in 1898. His exXperiments were the result of a
controversy of considerable interest at that time. Darwin
had questioned the belief that man was unique among the
animals in his ability to think, basing this opinion on

the continuity of species theory. Around the turn of the

century experiments in which animals seemed to show the

lB F, Skinner, Science and Human Behavior (llew
York: The Macmillan Company, 1953 )s Pe 59
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power of reasoning began to be published in great numbers.
When terms which had previously been applied only to human

beings were thus extended, questions arose concerning their

meaning. One such question was, "Did the observed facts
point to mental processes or could these evidences of
thinking be explained in other ways?" lany years passed
before this same question was raised concerning human be-
havior. Thorndike's experiments and his alternative
explanation of reasoning in animals were very important
steps in that direction,

"If a cat is placed in a box from which it can
escape only by unlatching a door, it will exhibit many
different kinds of behavior, some of which may be effective
in opening the door." 1In his experiments, Thorndike found
that whenever a cat was placed in such a box escape became
quicker and quicker until eventually escape was as simple
and quick as possible. In this experiment, Thorndike
observed no "thought process" and argued that none was
needed. Ile described his results simply by stating that
"a part of the cat's behavior was 'stamped' in because it
was followed by the opening of the door.”

Behavior is stamped in when followed by certain
Thorndike called this, "The Law of Effect.”

consequences.

He observed that certain behavior occurred more and more

readily in comparison with other behavior characteristics
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of the mame EtuAtion mnd by noting the successive delays

in getting out of the box and plotting them on a graph, he
constructed a "learning curve.," This curve revealed a
process which took place over a considerable period of time
and which was not obvious to casual inspection. Many such
curves have since been recorded.

Learning curves do not describe the basic process of
stamping in. By averaging many individual cases, we may
make these curves as smooth as we like. Also, curves made
under many different circumstances may agree in showing
certain general properties. When measured in this way,
learning is generally "negatively accelerated.” This means
that improvement in performance occurs more and more slowly
as the condition is approached in which further improve-
ment is impossible.

Learning curves demonstrate how the various kinds of
behavior evoked in complex situations are sorted out,
emphasized, and recorded. The process of the stamping in

of single act causes the change to come about, but it is not

. 2
reported directly by the change itself.

Operant Conditioning

To get to the core of Thorndike's Law of Effect, the

2
Ibid., pp. 59"'62.
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* 11 . .
notion of "probability of response’ must be clarified. When

we discuss human behavior, e often refer to "tendencies" or
"predispositions" to behave ip particular ways. Terms such
as "excitatory potential ang "determining tendency" are
used in almost every theory of behavior. The question is,
"How do we observe a tendency and how do we go about
measuring one?"

Let us assume that a sample of behavior can exist in
only two states. 1In one state, it always occurred and in
the other it never occurred., In this situation, we would
have no choice but to follow a program of functional analy-
sis. It is to our great advantage to assume instead that
the "probability that a response will ocecur ranges at all
times between these all-or-none extremes." With this
assumption, we can then deal with the variables which do
not cause behavior to occur but simply make the occurrence
more probable,

"The everyday expressions which carry the notion of
probability, tendency, or predisposition describe the
frequences with which bits of behavior occur." We cannot
Observe a probability directly. We say that someone is
"enthusiastic" about bridge when we see them play a great
deal and talk about it often.

When we characterize a person's behavior in terms

of frequency, we assume certain standard conditions; he



23

must be able to execute ang repeat a particular act, and

other behavior must not interfere. We cannot be sure of the

extent of a man's interest in something if he is always busy

with other things. When an organism is placed in a quiet
box where its behavior can be observed through a one-way
screen or recorded mechanically, this is not an environ-
mental vacuum, for the organism will react to the features
of the box in various ways. Its behavior will eventually
reach a reasonable stable level, and when this occurs, the
frequency of a selected response may be investigated.

In order to study what Thorndike called "stamping in,"
we must have a "consequence." Giving food to a hungry
pigeon worked for Skinner. In this particular experiment,
Skinner fed the pigeon from a small electrically operated
food tray. At first the pigeon reacted in a way which
interfered with the planned observation process but after
being fed from the tray repeatedly, it ate readily. He was
then ready to make this consequence contingent upon be-
havior and to observe the result.

The chosen behavior must be simple and capable of
being freely and rapidly repeated. It rust also be easily

observed and recorded. He chose as his experimental subject

a2 pigeon. The behavior selected was raising the head above

a certain height. He placed a scale on the wall of the box

and sighted N——— the pigeonls head. Skinner first determined
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the height which wag normal for the Pigeon's head and
selected a height which wag reached only infrequently.

watching the scale he opened the food tray quickly whenever

the head of the pigeon rose above the line. An immediate

change in the frequency with which the head crossed the line
was observed. He then raised the line which the bird had
to cross to determine when food was presented, Shortly the
bird's posture had changed so much that the head seldom
fell below the original line he chose.

The eXpression "trial and error learning," which is
often associated with Thorndike's Law of Effect is clearly
out of place in this experiment. Even the term "learning"
is misleading. The barest possible account of what
happened in this process is: "We make a given consequence
contingent upon certain physical properties of behavior
(the upward movement of the head), and the behavior is
observed to increase in frequency."

Any movement of an organism 1s customarily referred

to as a "response." The word comes from the area of reflex

actions and implies an act which answers a prior event-~the

stimulus., However, we can make an event contingent upon

behavior without identifying, or being able to identify, a

prior stimulus. i. e. The environment of the pigeon to

"elicit" the upper movement of the head was not altered.

. i
Skinner states that the word "response 18 not wholly
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appropriate but because it ig go well-established, he uses

it in his discussion,

A response that has already occurred cannot be pre-

dicted or controlled. However, we can predict that "similar"

responses Will occur in the future. Skinner said that the
unit of a predictive science is not a single response but a
class of responses. He used the word "operant" to describe
this class. The term "operant" emphasized the fact that
the behavior "operates" upon environment to produce conse-
quences. These consequences, in turn, define the properties
with respect to which responses are called similar.

A single instance in which a pigeon raises its head
is a "pesponse." The behavior called "raising the head"
is an "operant." It can be described as a group of acts
defined by the property of the height to which the head is
raised.

The term "learning" may be saved in its traditional
sense to describe the rearrangement of responses in a com-
We can borrow from Pavlov's analysis of

plex situation.

the conditioned reflex the necessary terms for the process

of stamping in. Pavlov called all events which strength-

. i hanges
ened behavior "peinforcement’ and all the resulting change

t +1oni n i avlov's experiment,
he called "conditioning." However, iR P

i "gti Ve as, in
a reinforcer is paired with a stimulus'; whereas,
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operant behavior it is i
p contingent upon a "response."

Operant reinforcement is a separate process and requires a
separate analysis. 1In either case when the strengthening

of behavior results from reinforcement we appropriately

call it "conditioning." When we make a response more
probable (occur more frequently) by strengthening an operant,
we call this "operant conditioning." However, in Pavlovian
or 'respondent' conditioning, we simply increase the magni-
tude of the response elicited by the conditioned stimulus
and shorten the time which elapses between stimulus and
responses. An organism is conditioned when a reinforcer

(1) follows upon the organism's own behavior or (2) accom-
panies another stimulus. If an event does neither of these,
it has no effect in changing the probability of a response.
In the experiment with the pigeon, food was the "reinforcer"
and presenting food when a response was emitted was the
"peinforcement." The Yoperant" is defined by the property
upon which reinforcement is contingent--the height to which

the pigeon had to raise its head. The change in the fre-

quency with which the pigeon lifted its head to this height
3

is the process of "operant conditioning."

3Ibid., pp. 62-66.
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operant Extinction

A respons
p e becomes less and less frequent when rein-

forcement 1s no longer forthcoming. This is calleq "operant

. . e = .
extinction”; l.e., the pigeon will eventually stop lifting

its head 1f food is withheld,

Operant extinction takes place much more slowly than
operant conditioning. Therefore, the process can be
followed more easily. Smooth curves are sometimes obtained
in which the rate of response is seen to decline very
slowly.

The condition in which extinction is complete is
well known, but generally misunderstood. We call extreme
extinction "abulia," This term is useful in that it
implies that the behavior is lacking for a special reason.
Many different variables make behavior strong or weak. It
is the task of a science of behavior to identify and
classify such variables. The result of prolonged extinc-

tion is a condition which resembles inactivity resulting

from other causes; i.€.

r who had sent manuscripts to the

i to have them rejected may report that
gﬁzliiﬁ?gswg?%g another word', He may Stlll.lnSl§t
that 'he wants to write', and we may agrgeozlthfhlm
in paraphrase: his extremely_low_proﬁablll y o
response is mainly due to extinction.

An aspiring write

uIbid., pp. 69-72s



28

what Events are Reinforcing?

The only way to fing out if a certain event is rein-

forcing is to make a direct test on an organism., '"ye

observe the frequency of a selected response, then make an

event contingent upon it ang observe any change in fre-
quency.' We classify the event as reinforcing to the
organism under the existing conditions if there is a change

=

in frequency.

Conditioned Reinforcers

"We have already considered the acquisition of the
power to 'elicit' a response; now we are concerned with the
power to reinforce." We can demonstrate conditioned
reinforcement more easily with stimuli which can be well
controlled. If every time the light is turned on we give
food to a hungry pigeon, eventually the light becomes a
conditioned reinforcer., The light may be used to condition
an operant the same as food. The more often the light is
paired with the food the more reinforcing it becomes.

A conditioned reinforcer is "generalized" when it is

paired with more than one primary reinforcer (i.e., sex,

food, water, shelter, etc.). Because the momentary condi=-

tion of the organism is not likely to be important,

5 id., PDe 72-75‘
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If g conditioned rein-

forcer has been used in connection with reinforcers

generalized reinforcers are useful,

appropriate to many conditions, at least one state of depri-

vation is more likely to prevail upon a later svusslan
L]

Therefore, a response is more likely to occur, Several

important generalized reinforcers are: attention, affection,

and the submissiveness of others.6

Why is a Reinforcer Reinforcing?

The "law of effect" is simply a rule for strengthen-
ing behavior. When we observe a change in the frequency of
a reinforcement response, it is simple to report what has
happened in objective terms. But we will probably resort
to theory to explain why it has happened. "Why does rein-
forcement reinforce?" An organism repeats a response
because it finds the consequences '"pleasing" or "satisfying."
It is the essence of the theory. However, this explanation
is in no way within the frame work of natural science.
These terms cannot refer to physical properties of rein-

forcing events because the physical sciences use neither

of these terms or any equivalents.
"It is sometimes argued that reinforcement is effec-

tive because it reduces a state of deprivation. Here at

6Ibid., pp. 76-01.



30
least is a collateral effect which need not be confused

with reinforcement itself." Obviously deprivation is impor-

tant in operant conditioning. Skinner used a hungry
pigeon in his experiments and he could not have demonstrated

operant conditloning otherwise. The hungrier the bird gets

the more often it will respond as a result of reinforcement.
However, in spite of this connection, it is not true that
reinforcement always reduces deprivation,

A biological explanation of reinforcing power is as
far as Skinner went in saying why an event was reinforcing.
"We must, therefore, be content with a survey in terms of

7

the effects of stimuli upon behavior,"

TTpid,., pp. 81-8Le



CHAPTER IV

WHAT EFFECT HAS PROGRAMMED INSTRUCTION

HAD ON MusIC EDUCATION?

"The present trend in music education research is
marked with a steady increase in the number of projects
involving programmed instruction techniques," wrote Walter
Ihrke in his article "Trends in Music Education Research."!
Ihrke wrote this article to outline the types of research
in programmed instruction which are in progress. This, he
contended, would help decide which direction future re-
search in this area should take. He made clear the point
that a complete compilation was impossible because at the
present time no machinery is set up to receive reports on
research in progress. This is perhaps the most significant
article in print which indicates the need for a system
designed to report current research in progress.

The research being conducted in the programmed
instruction area of music education at the present time is

concerned primarily with programmed instruction techniques

in the fields of music appreciation and music theory.

; .
lyalter Inrke, "Trends in Music E%ucgtlon_g;ss?rcn,'
i i tion (Universl
Council for Research in Music Educa alye o
TIlinois, gollege oF Faucation, scnool of Music, Bulleti

No, 2, winter 196l.), p. 29.
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cause the elements i :
Be °f music are specific in nature, music
3

theory lends itself especially well to this treatment

Going on at the same time are attempts to program the opera-

tional aspects of music, such as listening and performance.

Therefore, research in programmed instruction in music
education can be classified into two main categories:
First, there 1s the type where the material to be learned
can be presented in a programmed textbook in which the
material is presented in a frame and the students choose
one of many responses available, This type of learning
must, however, be balanced with the operational type to
avoid a technical learning without sound and tonal under-
standing., The programmed instruction research of the
second type takes the preceding factor into account. In
this type the student's response is based on what he hears,
or on what he is asked to do or perform, or both. Ihrke
calls the latter type the "operational approach” because

the student is involved in a musical action either in

hearing or in performance., Research in this area is agailn

separated into two different approaches. The first approach

is based on a response structured on material heard; howeven

it requires a performance response such as the Pl W

2Ihrke, Loc. cite
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rhythms on a keyboard, The second is based on a response
which is made in reply to information that is presented
ente

aurally and requires g write

3

Carlsen” stated in his paper
b

-in response,

"Implications of Recent

Research Problems in Programmed Music Instruction that

some of the research in this field hag been concerned pri-
marily with the verbal or visual aspects of music, He said
that the conclusions reached from such research have
generally supported the findings of researchers in other
fields involving visual or verbal concepts. The rest of
the research has been basically concerned with the aural
aspects of music. In both of these types of research (the
verbal-visual and the aural) the general principles of
programmed instruction have been found applicable., This
means, (1) the material to be learned can be organized in
series of steps, (2) the steps can be effectively sequenced
leading from the known to the unknown, (3) the students can
be led to respond to each item in the learning sequence,

(L) students can be immediately informed of the accuracy

or inaccuracy of their response, and (5) this immediate in-

. : i in
formation can serve as reinforcement 1n the learning

Process,

3 "ppogpammed Learning in Melodic
Jan C, Carlsen rograrmed - L
Dictat‘onaﬂeiournal of Résearch in Music Education, Vol. 12,
(Sur =p. 139-148.

o, 2 (Summer, 190l), PP.
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mist make an important
decision concerning the importance of feedback
Cite

The researcher, wrote Ihrkeu
s

He must

decide 1f the student shoulg be notified immediately of
his error, or if this should be delayed. If he should de

cide in favor of delaying this notification, how long
after the learning experience should this feedback occur?
An important point is that the write-in response does not
provide immediate or even accurate feedback because it
requires at least ten seconds to write and compare with the
correct model,

Another problem cited by Ihrke to be studied by the
researcher is the student's ability to read the correctness
or incorrectness of his own response, Ability to do this
accurately variles with the complexity of the response.

For example, if the response consists of writing a check-
mark in a response box, the comparison with the correct
response is simple; however, if the student is asked to
hear the difference between his wrong response and the cor-
It

rect one, this may be considerably more complicated.

may even require of him a proficiency and ability to

5

discriminate which, at that moment, he does not possess.

MIhrke, LocCe. ClU.

5Ibid., p. 30.
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When the student uses this type of instruction
2

generally the teacher is not around. Therefore, we a
’ re

faced with a problem in Tinding a worthy substitute, Ihrke
stated that undoubtedly g teaching machine could be con-
structed o provide immediate and accurate foedback but he
was doubtful if it could be done at ga cost low enough to
allow general distribution ang use. Such a machine would
have to incorporate the means of providing a completely
operational approach. Also, an important point to remember
is that the training method should control the design of

the machine and its usage. The machine should never

dictate the method no matter how expedient the latter may

be.6

Another group of researchers are studying ways of
improving testing procedures for freshmen entering college.

llew techniques are being developed from data received in

programmed ear training material., This could lead directly

to the improvement of all testing procedures, based on

testing methods which are considerably more musically

founded than those 1n common practice today. Later in this

chapter we shall take a closer look at the work of Charles

F. Spohn (Ohio State University). Spohn is now working to

61bid., p. 31l.
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a bett
oreate etter test for students entering the universit
ersity

as music majors,

Ihrke st
stated that brogrammed instruction has taken
a setback because of the many publicized programs that
a

have failed for one reason or anothep Most of them
g con-

tained serious flaws such as hasty publication no regard
s

to student proficiency level, etc. He suggested that more

care be taken at the outset to outline what needs to be
taught in any given area and to select for programmed
instruction only those matters which lend themselves to
this technique.

Parker LaBach, Associate Professor of Education at
Kent State University, made a study engaged in the problem
of developing an electronic device through which some of
the problems which cause students to drop out of music

programs might be alleviated. The problems he cited which

too often lead to dropping out are these:

(1) A teacher may meet with the stgdents relatively
infrequently, so that a sufficient check of
progress and practice habits cannot be made often

enough,

time in a lesson to adequately

ot be 3
(2) There may n strate new material to be practiced.

explain or demon

home often get little posi~

(3) Students practicing at fpom parents whose knowledge

tive help or criticism
of music may be small.

t a competent performer on
i theless must teach,

many instruments W tpate proper tone

and thus he is unable to demons



and technique inp a lesson, a7

ep t +
repeat errors unknoﬁing?ioﬁ’ Mmlsplay rhythms, and

LaBach did not design the machine to replace the teacher
3

but rather to supplement her instruction with programmed

practice materials which utilize some of the principles

of a good teaching machine,

The machine, as it wasg finally constructed, con-

sisted of a professional two-track tape recorder, a tape
loop cartridge mechanism, speaker, microphone, metronome,
and a group of power operated relay switches and controls.
The student sits with a page of exercises on the music
stand in front of him. Before beginning the student
establishes the tempo from the metronome. He then turns
on the first segment of the exercise. Immediately follow-
ing this he hears his performance played back to him,
Following the playback he hears the same segment played
expertly. He can then audibly compare his performance

with the expert one. He then moves on to the second seg-

ment where the same process is continued. This machine

allows the student to pace himself according to the speed

n i to Facilitate Learning of
(Parxer LaBach, "A DOVISS search in Music Educa-

Basic Music Skills," Council for Re in Mus
tion (University o% Illinoi§, Colleg25§f Edu$?tlon, School
of Tusic, Bulletin No. L, winter, 1965), P.
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he is capable of going, :
1t does not all i
owWw him to

however,
dawdle.

LaBach pointed out that it ig certain that various

kinds of audio-visual equipment incorporating character-

istics of true teaching machines will be developed., And

from this type of research valuable new instructional

techniques in the field of music Wwill emerge., He stated:

T@e gatgre of MUSLc as an art need not hinder efforts
aimed at more efficiency or, even automation, in the
learning process. The music studio and the science

laboratopry need not be as far a
thought.g part as some may have

Carlsen9 in his article referred to several experi-
ments which have been conducted or which are currently in
progress. All of the experiments he cited deal with the
aural aspect of programmed music instruction.

Betty Kanable is now conducting a study which will
be submitted in partial fulfillment for the Ph.D. degree
at Northwestern University. This research study is com-
pleted for the most part and a more detailed report of it
will be found in chapter five of this thesis. She is

comparing the effectiveness of two methods of teaching

sightsinging. In one method the student uses a programmed

via., p. 10.

9Carlsen, Loce. CLUT.
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course of study and a multiot 3
~track tape recorg

er, In the

other, he is taught by the conventional teacher-claggy
- oom

method of sight singing, e tentative results of the

study indicate no Statistically significant difference be-

tween the two approaches, However, a correlation study

appears to indicate that the conventional classroom approach
does not exploit the tonal memory of students as effectively
as does the programmed approach.lo

Edward Maltzman has been working closely with B, F.
Skinner at Harvard University for the past several years
studying the effectiveness of programmed instruction in
developing simple tone matching skills., Maltzman is
currently engaged in a study of certain dimensions of dis-
crimination, studying specifically the aspects of same-
difference, higher-lower, and the major second-major third,
He limited the musical materials for this study to the

"do-re-me" tones of the major scale and did not involve any

rhythmic concepts in the study. The results he has ob-

tained thus far in his study indicate that developed skills
in any one of these discriminations do not transfer to

another and that each discrimination requires independent

training.ll

—

101pid,., p. 31.
1l1p14,, pp. 31-32.
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In 1958-59 Charles Spohn studied tn u
€ e i

of supplementary dril] in th
¢ development of
melodic compre-

. 173 e al
Islon SK llS. rHl matel"ials used b S Ohn we i
1 . . y P re music
lements o} SlStlnb of pitCh groupings d I’hy
con g an thllls in
var-.l,OU.S perulutations WhiCh we L
g i i
re organ zed LN g pr'ogrammed

instruction fashion. The main concern of the study was to

compare the effectiveness of structures outside preparation

with that of the unstructureq approach,

Currently, Spohn is engaged in another study in
which he 1s attempting to evaluate aural and visual presen-
tation modes and voice and written response modes in the
development of music reading skills and aural compre-
hension., The materials he is using in the experiment are
programmed., The study will seek to:

(1) analyze and study the problems related to the
developing of skills in interval identification,
rhythmic discrimination, and tone groups, and

(2) increase present knowledge and to formulate
hypotheses for subsequent research concerning

speed at which students learn the sgillg gf )
interval identification, rhythmic discrimination,

and tone groups.

In 1961-62, Carlsen himself conducted an experiment

at Northwestern University which explored certain variables

pertaining to the development of melodic perception. The

121p1d,, pe 30
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program consisted of contextual mugig materials ang
s o 3 and was
used in 1lleu of the teacher rather than as supplement
en ary

drill. The purpose of the study was to Compare linear pro

in teaching nonverbal concepts, The study revealed no

significant difference between the two techniques

Currently, Carlsen is engaged in another study to

determine whether practice (or drill) is intrinsic to the
development of aural perception skills, If this study
should reveal that it is, then the experiment will also
attempt to provide data which will reveal to what extent and
where in the sequence such practice should be programmed
into melodic perception materials.13

At the University of Connecticut, Walter Ihrke has
been doing experimental research work with a rhythm train-
ing device. His major concerns are: (1) to develop
equipment in which the response is rhythmic performance,
(2) to develop equipment which provides immediate and

instantaneous feedback to the student, and (3) to develop

1l ' "
an effective training method or program. Later in this

chapter I shall present in greater detail the work of Ihrke
in regard to programmed rhythmic training.

———

131pid., p. 31.
i1pig,
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Charles F. Spohn in nig article "Programming tn
g the

Basic laterials of lMusic fop Self-Instructiona)] Devel G
elopmen

~al Skills,"
of Aux K s Tevealed the research he hag done at Ohio

Bl Univepaily In regard to using programmed instruction
for developing aural skills,

He stated that the use of recopdeq teaching
materials can assist instruction in two ways, First, there
is an existing need to improve the Presentation of
materials used to develop the aural skills of studem s in
music. Secondly, a way is needed to study the problems
related to the development of these skills.lS The use of
recorded materials offers the possibility of controlled
presentation on an individual basis,

In the traditional music fundamentals classroom the
student has been dependent upon the teacher to present the
correct stimuli., The student must also depend upon the
teacher for the reinforcement of the desired responses.

The better students often need the stimuli presented several
times before the desired behavior is achieved and poor

students need even more. The total number of stimuli to be

presented in a music classroom multiplied by the number of

reinforcements needed for each student to achieve the
g . .
desired criteria would result in an astounding figures

lSSpohn’ QB' 9‘5__'2., Do 910
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school of IMusic new methoqg have been devel
Oped

for the self-presentation of the elemental matep; 1
erials of

misic. The process, he ®Xplained, is similar to the train

ing of forelgn language students ang the foreign language
labs are used for the instruction,

The first of these methods vwas developed from
research in 1958 when Spohn found that for an experimental
group using tape-recorded self-presentation music materials
in comparison with a control group taught traditionally,
the average percentage decrease in the number of errors
made by the control group was 57,68 per cent, while the
corresponding decrease in the number of errors made by the
experimental group was 80,33 per cent.16

Spohn found in his experiments that through self-
presentation methods the ability to identify both melodic
and harmonic intervals can be improved., In his study, not
only did the students have the advantages of self-presen=-
tation and machine teaching but the instructor had much
more extra class time normally spent on interval training

for other teaching.

In his article "Automated Music Training" Walter

16 ide, Do 93
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Ihrke disclosed the findings of his recent study of rhyth
roy

mic training by machine teaching.l? The stug
Yy was an

attempt to improve the Present state of music training.
Rhythm was selected as g starting point because it was
capable of being treated with the most precision, The

training machine was designed to be a modification of the

usual tape recorder,

The audible channel gave the student instructions
concerning the training items, tempo and meter indications,
and metronome sounds to set the tempo., The student
response was then made by tapping the rhythms presented in
a printed manual on a keyboard. The inaudible channel on
the tape contained the magnetic signals on the training
item which the student was to match in his performance., If
the single tap was early or late, appropriate error-lights
automatically flashed this information to the student.

The only other manipulation of the machine required of the

student was pushing the start button when he was ready for

another item, The machine stopped at the end of. each item,

If the student wanted to repeat an item, he simply pressed

the reverse button.

Student subjects were selected from a group of

- 0
i Music Training," p. 6.
17Ihrke, Op. cite, "aytomated lMusl .
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.Llnl,eel S in 1 i i
a m ra y, the

dents had no il i
- Previoug €Xperience; howe
h d . H vVer, a few with
background experience werpe
selected to g i
ee 1f earlier
training would act ag agn aid
Or a deterent i i
n this new type

of training.

The results were encouragingly positive, The

students made very few °rrors, and if an error was made
F

it was usually corrected in a single repetition, Thrke
found that the material was paced well, 1In only two
instances out of several hundred items was the student un=-
able to complete an item after the preceding one had been
done correctly.18

Surprisingly enough, the pilot test results indicated
that the musically unlearned had very little more difficulty
in the program than the experienced. Ihrke believes that a

test based on this new method might be able to indicate

innate musical ability much more effectively than the usual

tests.19

In closing this chapter I want to present a list

compiled by Charles Spohn (Ohio State University) of the

advantages of machine teaching.

181pid,, pe Te

lgIbid., p. 8.
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he left off. > & student may easily begin where

(6) gzgegzaéngan be organized so that each problem
that p?ogregg Egeairzceding one with the result
may be controlled, ventually complex repertoire

(7) Mistakgs can be recorded;
be modlfied as eXperience
tuting, modifying, or addi

(8) Flexibility of time schedu
to practice,

(9) gzgzzftent presentation of material is in skillful

(10) Each student can pProgress in a sequence of learnin
which best fits his particular negds. ¥

(11) The teacher can devote more class time to
activities of a non-drill nature,20

tberefore, drills may
dictates by substi=-
ng tasks or steps.

le allows each student

Although the above list does not contain all of the advan-
tages of programmed instruction or machine teaching, it
does support the findings of researchers in other fields,

Programmed instruction can be a powerful tool in the hands

of skilled teachers in all fields of instruction.

In closing his article, "Trends in Music Education

Research," Walter Ihrke made several important statements.

These statements are ultimately characteristic of pro-

grammed instruction and all future programmed researchers

could possibly benefit by being femiliar with them. There-

this
fore the writer uses those sameé statements to close

20Spohn, Op. cites PPe 96-97+
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chapter:

If we truly believe in the possibiliti i
new training method, care must be taken ;zstgg zﬁtzet
to painstakingly outline what needs to be taught in
any given area, to select only those matters which
lend t@emselves tg this technique, to outline the
beginnlng_an@ ending training levels, and finally to
program within that framework. Programmed instruc-
tion is not a cure-all, but it is the first truly new
1ight to be cast on the instructional scene in the
1ast half century. In the field of music training
the urgent need for revision of instructional tech-
niques 1s self-evident, and researchers should Ee
encouraged to explore new training techniques.2

. . o
nppends 1in Music Edqucation R

2lmrike, Ope cites
Searcl—l,ll De 31. e



CHAPTER v
THE STATE OF THE PROGRANM

An assessment of whepe wWe are in regard to programmed
instruction will perhaps emerge from a discussion of so £
me o

the questions that have beep asked, and are still being

asked, about the medium,

Do students really learn from programmed instruction?
They do indeed, and from all kinds of brograms, Research

has left no doubt of this,

Do they learn as well as from a teacher? Here a
generalization cannot be made, because such comparisons
reflect the quality of the individual program and the abili=-
ty of the individual teacher, There have been many studies
which have shown programmed instruction to be as efficient,
or more so, than the conventional kind, but the results of
such studies must always depend upon what kind of programs
are being compared to what kind of teachers. It has been

said that the main advantage of a good program is that the

student can learn by himself. However, it is becoming more

and more apparent that programmed instruction plus instruc-

tion by a teacher is better than either alone. Within a

n at his own rate., He need not

hers; if he learns

class, the student may lear

i t
be frustrated by trying to keep UP with o

s knowledge of the subject, he

rapidly or if he has previou
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| The teacher has
more time to help individualg and to teach beyond that
at which

15 not held back while waiting fop other
Se

is programmed.

Are teaching machineg better than Programmed text
e -

books? One of the earliest studies of this question was

i, . 3
made by Eigen and Komoski,™ and thepe have been others. The

. 17 s
answer 1s, "Not necessarily." Machines may have an advan

tage ab Tirst, when they are a novelty, but the effect soon
wears off. We should remember, however, that most of the
research on teaching machines has been concerned with those
which present the same kind of verbal and pictorial
material that a book can present. More recent computerized
machines do much that a book cannot do, and tape recordings,
which are being used widely in music and foreign language
teaching, serve as audio models. These are teaching
machines in a broad sense of the term; programmed textbooks
can be used in conjunction with them, but not in place of
them,

What are the characteristics of good programmed

instruction? In 196l, the director of the Institute for

Commnicstion Hosearch &b Stanford University, compiled

on
an annotated bibliography of most of the research

i, Autonated

{omosk
1Lewis D. Eigen and p. Kenneth Ko ollegiate School,

No. 1, C
?eachin iy Research Summary ’
llew York, 19%0-
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programmed instruction that had been reéported at i
Then taking a long look at it, he made a statemenzhit .
effect that the question of what is goog Programmed Zntte
tion would have to be answyepeg differently than ab wouidruc-

have been answered four years ang 165 research pap
ers

earlier. This was in 196l, oy in 1968 the old answer

must be modified by seven years ang several hundred research

papers. Traditionally, an efficient pProgram was believed

to have (1) an ordered sequence of information, (2) pre-
sented in small steps called frames; (3) each frame called
for the student to make an overt response which was

(4) immediately confirmed or "reinforced.” By now, each
of these characteristics has been tested many times.

In the case of the first, the ordered sequence, it
seems that what appears to the teacher to be an ordered
and logical sequence is not always the most logical to the
students; i.e., 1t may not best represent the way they
learn, This is why collaboration between a programmer and

the learner is important. The programmer decides what is

to be taught, but his students show him how to teach it.

There are numerous studies which confirm this, particularly

Research on Programmed Instruc=-

“Wilbur Schramm, The s of Educatlon and

tlon, Bulletin lo. 35, 1964, Offic
Welfare, Washington, De Ce



e believed would be

best. The rank Ccorrelation between the choiceg of the edu

annot tell, by merely
looking at a brogram, how good it wily be,

As for the next of the classic characteristics,
various studies have favored steps of various size, ILike
sequence of material, step size must be suited to the
maturity, ability, and motivation of the learners, The
complexity of the subject matter is also a factor, Nevepr-
theless, if a pProgram is in such short and simple steps
that the dullest students, or even the average students,

make no errors, it is much too slow and boring for the

3 \ B he Sequencing of Instruc-
Robert I, Mager, "On the eq ng
tional Content, " Psyghoiogical Reports (1961), pp. 4O5-413,

uiiki Vlachouli Roe, Scrambled vs. Ordered Sequence

in Auto-}nstructional Programs, Report llo. L8, Department

of Engineering, University of California at Los Angeles,
1961,

5?rnst Z. Rothkopf, "Some ObservationS.gg Erggiﬁgifg
Instruct;onal Effectiveness by Simple Inspection,” Journal
93-2298rammed Instruction, 1963.




not necessarily mean longer leaps, The resyitg of studi
studies

comparing linear ang branching Programs ape as often j
favor of one as the other, o
Recently, questiong concernin
ment have been receiving mogt of the attention and, again,
there are all kinds of research results,

The thing woptn
noting, however, is that there are studies,
of them, in which covept Pésponse has been foung equal to
overt response and to require less time.6 Most, but not all,
of these studies were done with college students or other
adults as subjects,

A recent study by Pr'essey7 is of particular interest
because it was done by the man who isg considered to be the
inventor of the teaching machine and is credited, along
with Skinner, with establishing the linear program as a

prototype, He rewrote the first section of the Holland=-Skinner

by i tudies of Bypassing as a la
Vincent N, Campbell, Stu of ssing as g 1
of Adapting Self-Instruction Programs to Individual Differ

fhces, American Institute for Research, San Iateo,
ballf'or'nia, 1962,

i of the Huge
7Sidney iy 'A Pgnizugg The University of
lPl"o"o"I’aInIn.J'.rlg; Boom?!'" Unpublished Paper,

Arizong, Tucson, 1963,
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program on psychology in gix Prose parg
graphs,

5 i i
groups of university Students were given re
’ Spec

pressey-type questions,

X objective
The first ang Seécond groups did

equally well, but the secong Broup spent about one-tenth the

the third group did a 1little better,
but not significantly so,

time on the material,

All in all, the research leaves us without s specific
answer to the question, "What are the characteristics of
good programmed instruction?" We must ask it, and discover
our own answer each time, in terms of "good for what and
for whom?" Schramm predicts that the borders of this
field of research will expand.,

As the generality of its problems becomes more apparent
and the eccentricities of method less diverting, we
rather expect research on programmed instruct::.on to
merge with the broader stream of research 8n instruc-
tional technology, to the benefit of both,

Are there not some areas, such as music and the

other arts, in which the subject matter cannot be programmed?

Crowder,9 the director of the Educational Science Division

8Schr*amm, Ope cite, Po 1.

Torman A, Crowder, "The ChaanraCtegirséi;:ngg I(ganch-
ing p ns, " University of Kansas ies in Education
Pr%grrazmnogggmiéarg?gg reported in Kansas Studies in Education,
11:2 (June, 1961), ppe 22-27s




poetry. Ie considered it to pe the best piece of p
rogram-

. that he had ev
o er seen, ang thereupon he decided that

what can be programmed depends upon the skill, ingenuity,
and subject-matter knowledge of the programmer,

It has been obvious from the first that verbal facts
sbout rusic can be programmed, However, in a thorough
discussion of automated music training, Thrket® reminds us
that tones and chords themselves are facts; they are musi-
cal facts. While we must recognize that there is much in
music that cannot be taught by either teachers or automated
techniques, the specific elements of music adapt themselves
remarkably well to automated training. There can be con-
stant association with actual musical sound and even
In all

evaluation of tones played or sung by the student.

musical learning it is important that the parts are not

isolated from the total musical experience. Nevertheless,

as Ihrke once said so well:

"putomated Music Training, "

10,
lalter R. Ihrke, Fducation, Vole 2, Nos 1

Journal of Research in lMusic

——

Spring, 1963), pp. 3-20.
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- R iVity to £
to perform and ligg .onal matepi .
in depth we must tr:n effectlley_ .. als in order

A in in depth « To experience
can steadily and gecy Pth. Automateq t i
a manner which ig i ooly teach thege 8 e

mpossi ensitivitieg i
of student-teacher rp }ble I:Inder the oIt

What has been the extent or eXperimental research in

programned music instruction? Thepe has no doubt b
een con=-

siderably more research of this king than has been

published. As far back as 1949, GCookson (Northwestern Uni-
versity)l2 used recordings as tutors., In 1959 ang 1960,
Clough and his colleagues (Oberlin College)13 carried out a
project for the Ford Foundation which successfully demon=-
strated machine teaching of music fundamentals. Later,
comparisons of conventional methods with programmed text-

books in the teaching of fundamentals were reported by

Barnes (Ohio State University)l)"' and by Ashford (Northwestern

Hrig., p. 12.

laFrank B, Cookson, Recording and Self-Tutoring, The
Brush Development Company, Cleveland, 1949,

13 "oberlin Teaching Machine
John Clough and others, :
iggjeCt 1959-60," Report to the Ford Foundation, February,

ammed Instruction in Music

Urobert A, Barnes, "Progr Teachers, " Journal of

Fundamentals for Future Elementary : 2%
Research in Music Education, Vol. 12, Noe. 3 (Fall, I,

€
Pb. 187-198,
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University) ¥

In the teaching or skills, Fischer (

16 . Shery ' .
gchool) has given us the BEEEN o a3 ood lMusic
- 1ls e

Xperience in

programming some aspects of string 3
g instruction, w113
. lingson

mvangel College =1
(zva ge)™! has reporteq the development of an

aqutomated system for teaching functional Piano skill
skills,

As for research in the Programming of tonal material
stself, Spohn (Ohio State University)lB and Carlsen N
(University of Connecticut)l? have been the pioneers.
Working separately they have demonstrated the feasibility
of tape recording for the development of aupal perception,

Carlsen has summarized the principles and implications of

liDJr_['heodo:c"e He A. Ashford, "The Use of Programmed
Instruction to Teach Fundamental Concepts in Music Theory,"
Journal of Research in Music Education, Vol. 1L, No., 3

TFall, 19667, pp. 171-177.

10gernard Fischer, "Programmed Learning in Strings,"
The American Music Teacher, Vol. 15, llo, 1 (September-
October, 1965), pp. 29-49.

17Donald Ellingson, "Automated Teaching System’ for
Functional Piano Skills," Missouri Journal of Research in
Music Rducation, Vol. 1, No. 5 (Autumn, 1966), ppPe. (=13.

18

Charles L. Spohn, "Programming the Basic Materials
of llusic for Self-Instructional Devc.alopment gf Aural .
Skills," Journal of Research in Music Education, Vol. ’
No. 2 (Fall, 1063), PPe 9L-90.

i in Melodic
"ppogrammed Learning 1n ]
g gin Jusic Education, Vol. 12,

. ngames ¢, Carlsen,
chtation, " Journal of Research

fos 2 (SurmeT, 1906L), PP 139-148.
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misic PTOETEMTING 1n a recent MENG gopg, Pl
20 Mporary Music

project publication,

Programmed instmict; in m h
gran instruction alyq1 sic hag been d
Produced

t y T Callf ornla
t COllege at LOIlg BeaCh) f ound 33 SChOOl h
State S Where
ac'Lllt mbexr S Were cur I entl:) s Or had been enga d i
il y me ’ ged 1n

developing programs. Most of thig activity has no doubt
ou

employed experimental methods, but reports of the research
are not yet widely circulated through journals, etc,

Is programmed music instruction available in the
educational materials market? Another part of Dallin's
survey was concerned with this question, His discussion of

available materials was published in 1966 in the February-

lfarch issue of the lMusic Educators Journal.22 At present

there are many more books and articles to be added to the
list and every indication is that more will be forthcoming
in the future. The list of presently available published
naterials which I have compiled for this thesis is approxi-

mately five times as large as the one published by Dallin

2OContemporary Jusic Project, Comprehensive Musiclan-

ip: T i ducation in Music, lMusic
ship: The Foundation for College & in .
Educators lational Conference, Washington, D. Cep 1965

- rivately disseminated report, May,

1965, Leon Dallin, P

" >pammed lMusic Teach~
22Leon Dallln’ "A Survey Of Prosr VOlo 52, NO. Ll—

ing Materials," Music Educators Jggrnal,
February-liarch, 1960), PPe 190-200.
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in 196[)'

The over-all research in programmeq instruction
s

which has shown such & varlety of techniques and formats to
be offective, gives support to misic programmers in their

own experimentation. The resources of educational technol-

0gYs video screens and electrowriters as well as tapes,
nave great import, perhaps particular import, for music
teachinge Their value, however, will be determined by the
quality of the material that 1s given them. Of one thing

we can be sure, programming is not a routine process but a

creative activity, Jjust as any other form of communication.



CHAPTER VI

REPORT OF Tugm SURVEY
Introduction

The preliminary reseapch performed in the ap f
ea o

programmed learning in the summepr of 1966 revealed that
at up

to that time only twenty programmed texts Wwere available

in music education, This was shown by Leon Dallin in a

report published by the Music Educators Journal,t

During the summer of 1967 the format for the study
was drafted. The study would take the form of a survey
of all colleges and universities who were members of the
National Association of Schools of Music, In November of
1967, 318 survey forms were mailed to INNASM schools, When
the final return was calculated over 51 per cent of the
total mailing had been returned. The 163 forms which were
returned demonstrated a national concern by educators
everywhere for the current study. The remainder of this
chapter will be devoted to a detailed report of the survey
results, For this report all areas of programmed research

will be divided into one of three categories: music appreci-

ation, music theory, or other categories.

——

i ammed Music Teaching
lieon Dallin, "A Survey of Progr B

Materials," Music Educators Journal, Vol.
(February—l-{arch, 19 , ppe 1
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—

bartrend Howarg (UniVersity of Texag

pook entitled Fundamenta]g of Music: 4 p
EEEEE———— 1Y * = iIogram, The text
and Worlg Company,
Martin has written a new mugic arpreciation text entj
enti

is published by HarCOurt, Brace,
Gary M,

Publishing Company.
Rodney Townley (Southern Colorado State College) has

published a text entitled Thirty Hours With Music., The book

was published by William C. Brown Company, Jeanne Foster

Wardian (Lindenwood College) has published a music apprecia-

tion text entitled The Language of Music: A Programmed

Course. This text is published by Appleton=Century-Crofts.
At Washington University Lewis B, Hilton is

currently preparing a new programmed course entitled 20th

Century Music for High School Students. This research

project employs the use of teaching machines. The research
is uncontrolled., At the School of Performing Arts, Uni~-
versity of Southern California W. M. Triplett is currently

Preparing manuscripts for a new music appreciation text

A Program for Self-Instruc-

entitled Music Fundamentals:

tion, The study will be in the form of audio-programming

; lets. The re-
employing tape recordings and response bookle

Séarch is controlled.
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Dr. Charles H,
He Douglas (University of Georgia) h
a) has

publiShed a texXt entitled Basic Music Theory th
rough

Je Austin Andrews (East

yyoming State College) and Jeanne Foster Wardi
an

McKenzie Publishing Company,

. (Lindenwood
college) have published g theory text entitleq Introducti
uction

to Music Fundamentals, Appleton~Century-Crofts {8 the

publisher. Andrews, Lotzenhiser and Maxson (East Wyoming
state University) published a theory text entitled Beginning

Music Principals and Application. The American Book Company

published this text,
John Clough (Western Maryland College) published a

text entitled Scales, Intervals, Keys and Triads, Norton

published the text. Bertrand Howard (University of

Arkansas) has published a theory text entitled Fundamentals

of Music Theory. Harcourt, Brace and World published the

text,

Dr. Charles H. Douglas (University of Georgia) is

currently performing research which will lead to three pro-

grammed texts dealing with music theory, music composition

and musical form. All of his research is controlled. A

Loran Olsen (Washington State University) is conducting an

; i i tione.
uncontrolled research project in theory and dictatl

i lead to a
This research employs prerecorded tapes but will le

i iversity)

programmed text., William Brand® (Washington State Universiy



7is research is controlleqd,
William lMaxson (Eagt Wyoming State University)
S1ty) is

conducting a controlled reseapch : :
pI‘OJect ln form and
analy-

sis. laxson 1s working on g doctoral dissertation but th
e

feat Will Be pubklished. Dy, James Krehbiel (Eastern

I1linois University) is conducting research employing teach

ing machines (tape recorders) to teach music theory., His
research 1s uncontrolled, Betty Kanable (Drake University)
is working with teaching machines and Programmed texts to
teach theory and sight-singing, Her study is partially
controlled,

James C. Smith and Walter Britt (both of Florida
State University) are currently engaged in programmed re-
search dealing with music theory. They are employing both

teaching machines and programmed texts., Their research is

controlled, Both of these men are working toward doctoral

degrees.

Dr. Thomas H. Carpenter, Chairman of the School of

Music, East Carolina University, stated that several members

. . . P
of the theory department are experimenting with tapes

r, George
various classes. Also, one member of the faculty, Georg
incoming
night, designed a programmed theory course for
This course employs

freshmen at Bast Carolina Universitye.
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> 3]1amn]oc J-E-..ul; j :

statedi

I am involved in g ygop.

f 5_8306) dealing wLi.tlslupported Teésearch Project
instructlonal televigiop, The J i

plete in the summer of 1968 FIOAIEES U8 o kS

Jon Palifrone and Johp Ibleson (

both of Ingians
state University) are currently engaged in g —
rc proj-

ect in the area of music theory, Theip research empl
oys

programmed texts and is uncontrolled. George R Cribb and

lelvin L. Daniels (both of North Texas State University)
are currently conducting programmed research in music
theory. Both are working toward doctoral degrees, Their
study employs teaching machines and Programmed texts. The
study is controlled. David S. Lewis (Chio University) is
currently engaged in a programmed study of music theory.

His research deals with teaching machines and is uncon-

trolled.

R. F. lioble (University of Wyoming) is currently

developing a programmed high school music theory text. His

project is controlled. James H. Wilcox (Southern Louisiana

College) is performing research which will lead to a pro-

. 3 do
grammed music theory text. His research 1s uncontrolle

Sue Sonner (Texas Christian University) is currently pre-

3 Lo “'.Eo
Paring a thesis in partisl fulfillment for the ILE

. : ion in music
degree, Her thesis deals with self-instructlo



tneory for high school Studentg ol

Dr. Doreen Grimeg (Basteyn ;
N New Mexico University) has

PI‘OgI’amm,
. . nlng Series
wl . :h wa ll be avallable in the

published. a text entitleq

Summer of 1948
15 currently

These projects
employ teaching machines and ape controlled

Dr. Donald Chittum (Philadelphia Musical Academy) is

currently engaged in a research project dealing with the
programmed teaching of ear training., His study employs
both teaching machines and programmed texts ang is uncon-
trolled. Dr. Gilbert Trythall (George Peabody College for
Teachers) is currently conducting programmed research in
ear training. His research employs teaching machines (tape
recorders) and it is uncontrolled.

Warren Rasmussen (University of Southern California)
is currently performing research in programmed ear train-
ing, His work is toward a doctoral degree and is entitled
"An Experiment in Developing Basic Listening Skills Through

Programmed Instruction." His research employs the Edex

machine,
Dr. Forest J. Baird (San Jose State College) is

currently engaged in a programmed research project dealing

lth e I 4 | 1 i h "’S. i On"muSiC

i rem di a wonr i n me Odlc Slg G lnglng fOI‘ n

g 0] H ],] m ] = h i i [*e(:orders
j rs, .l S researc e p O:YS eac lng maChlneS (
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and tapes) and is Uncontro11eq

other Categories
otnel

ammed

English (Arizona State University) ig currently performing
programmed research involving both teaching machines and
programmed booklets. The research will lead to a programmed
text entitled "A Programmed Approach to the Training of
Choral Conductors." Dr. Henry Bruinsma, Dean of the College
of "ine Arts of Arizona State University, indicated a strong
programmed instruction theory curriculunm using tapes pre-
pared at the school.

Howell Branning (University of Texas) has published

a text entitled A Sequential-step Program for Elementary

Acoustics. This text was published by the University of
Texas Press., Dr. Walter Ihrke (University of Connecticut)

is performing preliminary research dealing with musical

aptitude learning. He 1s using a teaching machine and

Programmed booklets. The research is controlled.

S. Wassum and R. Folstrom (both of the University of



The rosoarch is uncontpolled 66
L

Dr. Robert Pence (Eastern

111inois University) ig using teachj

. .
gramied smicets 18 Yhe teaching of music educat
cation at the

school. His experiment jig uncontrolleqd
.

Genevieve Hargissg (University of Kansas) ha
S

published a programmed text fop elementary teachers entitled
e

music for Elementary Teachers:

A Progr i i
A grammed Course in Basic

The text wasg published by
Appleton-Century-Crofts. William Brandt (

Theory and Keyboard Chordings,
Washington State
University) is currently engaged in developing a programmed
text for teaching music history and literature. His
research employs both pre-recorded tapes and programmed
texts. The research is uncontrolled.

Neil 0'Neil (Florida State University) is currently
performing programmed research which will result in a text
for teaching string instruction., His research employs
both machines and programmed texts. The research is con-
trolled, In partial fulfillment for the doctor of
philosophy degree William M. Bigham (Morehead State Univer-

sity) developed a text entitled A Comparison of Two
The text

Response Modes in Learning Woodwind Fingerings.
gh the Florida State

is published and is available throu

Thomas Wasson (Louisiana State Uni-

University bookstore.
Versity) is developing a programmed text
His research employs Progr

for teaching wood-

. ammed booklets
Wind instruction.

ad is uncontrolled.



CHAPTER VI
CONCLUSION

The System

The introductory section of this thesig hypothesized
that enough programmed research was being conducted in e
music to develop a system to avoid unnecessary duplication
of research and designed to keep all researchers informed

of current research in progress. The survey report in

chapter five demonstrated that programmed research in music
is increasing. Therefore, as such research continues to
increase in the music field the need for a system to avoid
duplication and keep the researcher abreast of the work of
others in his field will also increase.

Who should assume responsibility for the system? A

system which informs professional researchers in a given
area should be the responsibility of a professional journal
or publication within that area. Therefore, this writer

believes that the Music Educators Journal, as one of the

1 ic i onsi-
nation's largest music journals, should assume resp

bility for development and control of such a system.

tion gained by this writer while conducting

indicated that a system like

Informa

research leading to this thesis

1 d require
the one described in the precedlng paragraph woul o}

ntal steps. These steps

the establishment of five fundame
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1. Develop a surye
. Yy fo i
necessary lnformatigg which woulg Provide the

5. lMall this booklet to any school o

indicated interest T Person who

on the survey form,

This writer believes that the establishment of g
system such as the one above would greatly reduce the amount
of duplication in programmed research, It would also keep
researchers of programmed instruction informed of other

current research in their field,

Summary

The research reported in chapter five demonstrated
that programmed instruction in music is receiving much
attention by music education researchers throughout the

country, More than L5 schools presented evidence of current

or past programmed research. In 1966, when Leon Dallin

Presented the results of his survey of published programmed

materials in the Music Educators Journal he listed only 20

i urvey and research
Programmed music texts. The current s v

. - O
connected with it revealed (see bibliography II) over 3
i i hich have

CUurrently available programmed texts in muslc wol



peen published since tpe Dallip S 69
ort,

This i

: Ncrease i

the number of available Programmed musj in
usic

, instructi s .
grammed on 1n music education, -
Th Oormation

presented iz THe naxh bParagraph is g breakdown of th
ppogrammed researeh 1n regard to the area in which t::;-':cmrrent
research 1s being conducted,

Arranged alphabetically are the areas of current
programmed research and the number of schools performing
research within each area: appreciation, 7; conducting, 1;

H
counterpoint, 1; composition, 1; dictation, 1; ear training,
l;; elementary acoustics, 1; form and analysis, 2; history, 1;
literature, 1l; music aptitude, 1; music education, 2; music
for elementary teachers, 2; partwriting, 1; performance, 1;
remedial sight-singing, 1; scales and intervals, 1; sight-

singing, 1; string instruction, 1l; and woodwinds, 1l.
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APPENDIX A
GLOSSARY OF PROGRAMMED TERMS

Augmenting

formation' As the student 1
1ated steps, he will be leq
principle for himself withoy
out or explained,

Adversive Reinforcement

A way of negatively reinforcin
injurious or distasteful means
ing a child to public ridicule for being wrong, 1In -

gramming it 1s used to describe the techniquegof encgigaging

errors and then reinforcing the right answer b i
student how wrong he is, 5 7 telling the

g a given action by an
such as spanking or subject-

Branching

A type of programming which has built-in alternate sequences
of items for the extra=-bright or slow student. If a student
makes a single or a number of wrong responses, he is led
through an alternate sequence of steps to give him remedial
practice and new explanations of a concept he cannot
immediately grasp. ("Wash back"--backward branching). If
the student demonstrates by a series of correct responses
that he has quickly grasped the material, he may be skipped
forward over additional material on the same subjecte.

("Wash ahead!--forward branching). In a sense, any
departure from a sequence of items proceeding methodically
towards a given learning goal. Intrinsic programming
employs the branching technique. (Foltz)

Cartesian lMethod

3 3 " It
A basic technique of programming dev1seg bzagzﬁgaggig "
consists of breaking down a subject to ?- B
snallest component parts and then arranging

i Foltz)
hierarchical order to aid the learning process. (Fo
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cU

——.

ysed interchangeably witp 0

jon added to a pro L 2OIPE to mean . )
r;’iﬁdent to make thIe) c%?ilgcttem to make it o) it Of infor-
of much cur?ent research ig
should be given to a Student
right answer. This ig
Clarity. (FOltZ)

Echoic Reinforcement

Reinforcing a student response P
answer. llerely telling him he i
non-echoic reinforcement., (Curre
echoic reinforcement is the bette
correct answers and leads to longer retention

.

Extinguishing

The process of forcing a student to unlearn a lea

. rned
response or mgde of behavior by failing to reinforce it each
time it is emitted, or reinforcing it aversively or
negatively. (Foltz)

Fading

The technique of lessening the number of cues or prompts as
the program progresses, thus weaning the student slowly away
from reliance on the program and forcing him to think more
for himself, (Foltz)

Feedback

A technique essential for programmed learning thiCh gLves
the student (and eventually the teacher) immediate knowledge
of the correctness of his answers to items in the program.
This acts as a type of reinforcement to correct

answers, (Foltz)
Frame

A sing ram u

ingle step of a prog 4 in one form :
unt of material Ehat
: X self~-instruc=
Wil £i11 the space of a display pamel of & S0 ). )

tional device, Used interc



geuristic 82

Applied toO arguments ang pe
pgisuas:u.ve rather than 10&3’.22?_?_8 of demong

- 18tration which
erson to find out for hlmself.y %ﬁrggei.llng’ or which le:gea
opd Edition, 1951), Serving to Ster Wew Int, pj

: : guide, qi
specif: valuable for stimIa¢y S ondooover, or reveal;
research but léllr’llproved or incapag%eogfcgigggtmg empirical
arguments, metiods, or constpyegg that assumg goon Used of
what remains to be proven op that g-me or postulate
for himself. (Webster Ney Int, Dict, 3rd Eg?n.to find out
This word comes from the Greek, Heuri;ka A 1tion, 1961)
find out, a meanll:lg that still h31_d_s_""" od
the basic responsibility of solvine t
front hime The term is essentig
nethod or development method, (En
Education, 19L3),

: Wwith problem
cyclopedia of IvIodelr)-n

Law of Recency

A basic concept of reinforcement theory, stating that the
last response relnforced is the one that is learned, A

corollary is that the more rapidly a response is reinforced,
the better it is learned., (Foltz)

Linear Programs

Also called straight-line, non-branching, or Skinnerian
programs, These are programs where the sequence of items
is fixed, unalterable and identical for each sequence,
Crowder would call these extrinsic programs, because the
rate and sequence of presentation are not built in but de-
termined by an outside agency, the program writer or
instructor, (Foltz)

Pro gram

i . i It consists
The textbook of the self--:.ns‘L‘:r'u?t]'onal SEvleny i i
of course material broken down into small, gazliz g;gzstlble
bits and arranged in sequence to lead ghe{i Iéoethe
fundamental understanding of concepts basl

course, (Foltz)

Self-Instructional Devices

i ines, or auto-=
Also called learning machines, teaching magg\];ice’which e
Instructional devices. This includes any

1 while making
Present systematically programied materials
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.

facj_]_ities for diSplaying tha proThat is, it has the

some method for malking g pegponsao.oumed materig),
Sosponse is correct on o p(ggitg?d shOWing whe%heﬁfigz

ic lMethod
Socrabtlic 0LROC

;t consists

1s to elicit

1 Jak Ssion o 3

pe implicitly known by all r.ationalsz?methm%wzﬁggose% g
er New

Step

This is the space between one item i

the mental gperations necessary to ngoin 3§h§§elﬁe§§m§ 4
Difference in step-size is bPractically impossible to e
1easure , glthgugh a subject of much theoretical dispute

The question Ls how much mental effort can be demanded ;f a
student in going between one item and the next, (Foltz)

Vanishing

Both a programming technique and a factor of device design,
In programming it refers to the gradual withdrawal of
prompts from the program item so that the student is weaned
away from reliance on the program for clues to the correct
responses, In devices it is the mechanical capability of
dropping out questions which have been answered correctly

before, (Foltz)
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genison Unilversity

pouglass College of Rutgers

University
ceorgia State College .
Hollins College Virginia
Jacksonville University
Lebanon Valley College
Loyola University
Marymount College. )
Michigan State University
llewcomb College

llew Mexico State University
North State College (SeD.)

Odessa College . .
Oklahoma City University

Ouachita Baptist University

Phillips University
Saint 0laf College

- - . 'ty
Southern LouiSiane Un1vers1
Southwestern Baptist Seminary

State College of Arkansas

State University College (Ne¥e)

University of Alabama

University of Arizona

University of Mississippi
University of New o

Hampshipe
University of Northern Iowa
University of Southern
Mississippi
University of Southwestern
Louisiang
University of Tennessee
University of Tulsa
University of Vermont
Virginia State College
Wesleyan College (Ga,)
West Texas State University
West Virginia Wesleyan
College
Youngstown University
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SCHOOLS THAT REPORTED PRESENT OR PAST

PROGRAMMED RESEARCH

i State University
ArliZnSniversity_ ‘
Drat carolina University
Eastern I1linois University
fastern New Mexico University
gzztern Washington State

College ) .

Florida State Un%vers}ty
Indiana State University
indenwood College ”
Loulsiana State Unlversity
opehead State University
1-"loi:th Texas State University
gﬁio State Up%versity

i niversity ]
gg;%ogy School o? Music .
Philadelphia Musical Academy
San Jose Sta?e goiizgz

ood Muslc (O

g%izﬁern Colorado State Cgliiiee
southern Louisiana State Colleg

Texas Christian

University of Arkansags

University of Connecticut
University of Georgia
University of Kansas
University of Southern
California
University of Texas
University of Wyoming
Washington State University
Washington University
Western Maryland College
Westminister Choir College

University



SURVEY FoRys

November 11, 1967

pear Sir:
I am currently engaged in research leadj
thesis at

justin Peay State University, Clarksville, Tennessee,
11 colleges and universities who are memb . O
a ers of the National Association
of Schools of Music. The purpose of the SUrvey is to organize all of the
research in programmed instruction currently being conducted 1p all areas
of music education., I am doing this in hopes of establishing a format which
nay lead to a permanent system designed to avoid costly and wasteful dupli-
cation of research in this new and important field,

Please forward to any member of your department who has completed or
is currently performing research in this field, the enclosed survey form and
self-addressed, stamped envelope., The help your department can give me in
this survey will be greatly appreciated,

Sincerely,

PR s Lo

Graduate Division
Austin Peay State University
Clarksville, Tennessee 37040



SURVEY FORM 92

Please list authors, tit]eg
works in programmed instruc
members of your faculty,

» and Publishe

. rs of i
tion in music Published

education by

Is any such research in pProgress at this time?
Yes_ _ No____

a. Does the research relate to teaching

machines Or programmed texts 7
b. Is this research controlled
uncontrolled _ ?

c. Please list the name of author and area

of research (i.e. theory, history, musical
aptitude, etc.)

or

NAME AREA

Please place a check in the space to the right if you would
like a copy of the results of this study.

If you do want a copy of the results of this study please
fill in your address below:

?
Are any materials available for purchase:
Yes No

. space is
Use the reverse side of this sheet, if extra sp

: ion,
needed in answering any questl



TOtal mailing - 318

69

56

28

APPENDIX G

SURVEY RETURN CHART

Total return - 163

Schools who have no current
instruction research but do
survey findings,

or past programmed
want a copy of the

Schools who responded negatively to all
questions,

indi f current or
ls that indicated some for@ )
Sggzoprogrammed research on their campus and
5ho do want a copy of the survey findings,

indi i t or past
that indicated either presen
izgggizh but do not want a copy of the survey
findings.

Other returns not classifable above,.

163 or 5l.25 per cent



	000
	000_i
	000_ii
	000_iii
	000_iv
	000_v
	000_vi
	000_vii
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093



