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Introduction

In recent years we have heard and read much about Programed Instruction.
Because of this publicity and emphasis on programed instruction (P.1.), teach-
ers are naturally concerned with developments in this field and are raising
many questions.

It would be helpful if teachers who desire to evaluate the Programed
Instruction "movement"” or "trend" were clear as to what is being said, what
has been claimed for these materials, what their advantages and limitations
are,. and what they will and will not do for teachers and pupils.

The purpose of this paper is to clarify some typical questions which
are confronting teachers as they consider incorporating programed instruc-
tion in their -lasses. Most of the questions and answers are of a general
nature, and could be applied to any subject area. The programed materials
which are listed and reviewed, however, are ones which seemed to the writer
to have relevance to Vocational Home Economics programs.

This paper was prepared as a part of the course, Education 607, Programed
Instruction, under the direction of Dr. Ollie E. Bissmeyer, at the University
of Kentucky.

Appreciation is expressed to Dr. Bissmeyer for his help, to Dr. George L.
Luster, Director, Instructional Materials Laboratory for editorial assistance,
and to Tom Vantreese, Artist, Instructional Materials Laboratory for the cover
design. '

Questions and Answers

1. Q What is Programed Instruction:

A Programed Instruction is a broad term which encompasses teaching
materials which are based upon these principles:

a. Small Steps

Subject matter is presented in small steps, sometimes called
frames, which are arranged in a logical order to accomplish the
objective of the program. Steps are designed so that the
learner can proceed independently and with a minimum of errors.

b. Active Response

To some stimulus (a question, statement, etc.) the learner makes
an active response. He must actively participate in order to
proceed with the program.




c. Immediate Confirmation

There is immediate knowledge of the results of the response. The
student knows whether he is right or wrong. Since the steps are
small and cues are given, the student normally has a high rate of
correct answers.

d. Self Pacing

Each learner works through the program at his own rate.

e. Student Testing

Revision of the program is based on the results of student perfor-
mance.

In summary, programing is a form of communication which attempts to get

ideas transmitted from the programmer to the student.

% ok %

What is the relationship between definite objectives and 2rogramed
Instruction?

Programs to be effective must have a purpose and be designed to reach

a goal. More and more, programs have these objectives stated in
behavioral terms. Behavioral objectives make it evident what the
student should be able to do upon completion of the program. These
behavioral goals are expressed as desired outcomes. Some people

feel there is a danger in basing a program of instruction on behavioral
objectives due to the possibility of a resulting sterotyped behavior

and a loss of individuality in outcomes. Nevertheless, any instruction,
including P.1. should be based on sound objectives (behavioral or other-
wise) in order to give direction to the learning g*ocess.

Upon what principles of learning is Programed Instruction based?

Psychologists tell us that learning is enhanced by the learner's
ability to respond correctly to small bits of information. Errors
l1ikewise have an adverse effect on learning. The learner's continued
success in making correct answers rewards his efforf/ and he is en-
couraged to continue with the program. Learning is continuously
reinforced throvghout the program.

% of %

Isn't Programed Instruction one of our newer media for teaching?

Yes and no. Actually, Sideny Pressey of Ohio State University is
credited as being the pioneer of programed instruction with his
teaching machine developed in 1926. Another developer is B. F.
Skinner of Harvard University, who started his research on Programed
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Instruction, in the 1950's. Recent interest in P. I. has been
precipitated by an increased overall interest in quality education
stemming from the launching of Sputnik in 1956, additional Federal
funds for education, more educational and psychological research
and the increased emphasis on technology in all phases of our lives.
Part of the newness of P.I. comes in the emphasis on detail and
preciseness. The way the learning is structured, however, is not
new. Programed Instruction has brought about a revival of speci-
ficity in describing educational objectives and in breaking down
information into small steps, organized in a logical sequence.

% k%

5. Q What types of concepts can be programed?

A In considering Bloom's Taxonomy of Educational Objectives, Fry* notes
that all concepts included in the cognitive domain (i.e. knowledge,
comprehension, application, synthesis and evaluation) appear to be
teachable through programed instruction. Less appropriate to P.I.
are concepts in the affective domain which includes less-tangible,
subjective concepts*dealing with attitudes, feelings, values, etc.
According to Mills, "a challenge facing Programed Instruction is--
can it be used for complex concepts to change attitudes and apprecia-
tions, to develop ability to interpret and tap insightful behavior
and creativity?" Concepts in the psychomotor domain, or manipula-
tive skills, do have implications for P.I. Job training for partic-
ular manipulative skills, dc have implications for P.I. Job training
for particular manipulative skills is often well-suited to programing.

Someone has described these three domains as being the "Three H's--
the "head" (cognitive), the "heart" (affective) and the "hands"

(psychomotor). In summary, it seems that learning dealing with the
"head" and the "hands" are most applicable to programed instruction.

Y.
F S

6. Q What are some examples of ready-made Programed Instructional materials
in these three categories?

A (Additional information on the sources and costs of these materials
appears latver in this paper.)

Cognitive~-The programed material on Nutrition, by Igel and Calloway,
contains factual information basic to the study of nutrition.

*References are included in the last question at the end of this paper.
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Affective--Of the materials examined by the author, the Coronet Learn-
ing Program entitled, Choosing Your Career, seemed to best fit this
category. It deals with many of the intangible and attitudinal as-
pects of career choice.

Psychomotor--The Ginn Series of five programs entitled, Sewing Step
by Step might be categorized as psychomotor. One program, "The Sew-
ing Machine," takes the pupil through the steps of learning to use
the sewing wachine by following the printed material in using the
machine and acconpanying teaching aids and calling on a teacher near
by to lend assistance.

% ok %

What are some types of programs?
Most authorities agree that there are basically two types:

a. Constructeda Response

This requires the pupil to write an answer or add the missing word
as requested by the programmer. This type requires the user to
recall information.

b. Multiple Choice

This calls for the pupil to select an answer from several alterna-
tives, thus depending upon the user's ability to recognize the
correct answer.

% % <%

What is meant by the terms “linear” and "branching'?

These are terms applied to techniques used in programing. In "linear"
programing the material is arranged in an orderly sequence and the
learner proceeds from the first item, or frame, to the last. When more
than one sequence or route is arranged, the term "branching" is used.
In this method, the route a pupil follows is determined by his answers.
If he answers correctly, he may pass on to new information. If incor-
rect, he may repeat or review corrective material until he makes a
correct response. Branching may take the form of a scrambled book in
which a page number accompanies each possible answer. The user turns
to the page which either tells him he correct or why he was wrong.
Branching is quite applicable to computerized instruction in that
several paths can be programmed into the o mputer.

s % %
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What are some forms in which Programed Instruction is found?

Teaching Machine - Usually refers to a program which is housed in

some form of mechanical device. The advantage of machines over books
in their control over cheating. Because of the many styles of machines
and lack of uniformity in materials, they are expensive, when compared
to books.

Programed Book - A special book in which the content to be learned has
been arranged into a series of sequential steps leading from familiar
concepts to new materials. The learner responds in the book or on a
separate paper.

Computer Assisted Instruction ~ Utilization of a computer as a com-
plex type of teaching machine. This has the advantage of a wide
variety of multiple choice responses and branches being programed
into the computer. The computer is often combined with a typewriter,
slides, tape recordings and other media. The computer can maintain
a complete record of items and responses and is extremely useful in
research. They are extremely costly.

% % %

Who should prepare programed materials?

Some authorities say that teachers should prepare these materials.
Others say that psychologists or technicians especially trained in
programing techniques should prepare them. Some say the writers
should be subject matter specialists, while still others say it
should be a team effort. There are obviously limitations for each
group. In the case cf activitely employed classroom teachers, the
time required and the special skills needed to prepare materials
are almost prohibitive. The role of the psychologist may be to
train subject matter specialists in principles and techniques of
programing. Tear efforts have been somewhat successful. Perhaps
the most successful group has been the subject matter specialists.
They are usually persons with teaching experience who are highly
competent in their field and who are trained in programing tech-
niques. Any person who prepares these materials needs to be analytic,
deductive and a methodical perfectionist.

%% %

-

How may teachers use programed materials?

-To enrich school offerings. (For examples, the small school that
cannot offer a wide range of subjects.)

-For nractice or drill

~For review

~-For .emedial instruction

-For self-instruction for pupils who are homebound or the highly
motivated student who can proceed independently
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-To carry the burden in courses requiring logical, sequential
instruction

-To supplement other teaching techniques

-To overcome individual differences in learning ability in
the class

P

How does the teacher set the stage for using programed materials?

-She is enthusiastic and creates interest among the pupils.

-She makes clear that the purpose of the program is for learning
and not for testing.

-She makes sure that the pupils are ready for the program and that
it meets their needs. She may pre-test.

-She provides a setting conducive to learning.

-She teaches the pupils how to use the programed material and the
device involved.

-She observes for symptoms of boredom, fatigue, etc.

-She interprets the use of P.I. to parents and others.

% k%

How does Programed Instruction relate to cther media and techniques
for teaching?

Programed materials are among the vast array of teaching materials.
Teachers need to select from these materials the ones which will
best help her students to achieve their potential in the course.
The teacher's role is to match the needs of her pupils to suitable
instructional materials and appropriate learning situations.
Programed Instruction is only one type of instructional material.

% e v

Hoe does Programed Instruction differ from workbooks?

Programed material attempts to present subject matter in more depth
and in a more systematic way than workbooks. Piogramed material is
self-contained, while workbooks usually supplement textbooks.

L)
% N %k

What are some advantages of Programed Instruction?

-Programed Instruction teaches a way of learning.

-Programed materials are impartial elements.

-"Many a student who has found his efforts always tapped by a
faster, more aggressive, more verbal student may find the self-
pacing and successes of small, sequential steps offer a different
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stimulus. His failures are made in private. His delays do not
delay the class." (NEA)™

-'\ teaching machine together with its learning program is a bridge
that permits an expert teacher to reach countless students and
serve each as a private tutor.” (Finn and Perrin)®

-Programed materials permit the teacher to work with individuals.
They enable her to deal with difficult parts of the subject,
leaving repetitive parts to the program.

-Research studies indicate that both training time and teaching
time can be materially reduced by P.I.

-P.I. provides immediate confirmation of a pupil's answer, there-
fore rewarding or reinforcing his work. This immediate reward
for each individual is not possible in a traditional classroom
situation.

-P. I. forces the user to moke decisions.

-Students seem to enjoy teaching machines and programs, apparently
because of the immediate knowledge of results and their high rate

of accurate responses. -
-Programed instruction helps to make a more exciting educational
environment. :

O

16, Q What are some limitations of Programed Instruction?

A -Programed materials do not contain the human element of emotion.

-Mcst programs contain few, if any alternatives. The learner
responds in the way the programmer has it programed.

-P.I. removes some of the individuality of instruction. With
P.I. you may limit student inquiry, sensitivity, and the inter-
change of ideas within the class and among pupils and teachers.

-The organization of meterial is usually done by someone else.
The value of the teacher doing her own organizing is lost.

-Since there are no evaluation agencies for programed materials
in our State, the selection is left completely to the teacher.
She must rely upon her judgment and hope that the developers of
programed materials are ethical and are providing authoritative
information.

-It is conceivable that incorrect information can L+ built into a
program.

-A pupil's success in using programed materials is largely deter-
mined by his reading ability. Self-pacing is, however, a desirable
feature for the slow reader.

T % X

17 . Q How can the teacher evaluate the effectiveness of Programed Instruc-
tion? '

L}

% . . . .
‘References are included in the last question at the end of this paper.




-8~

Programs have structured built-in evaluative devices during or
at the end of the program. It is important to provide delayed
testing to help determine the retention of learning. Some may
feel that learning from P.I. is not as effective as with tradi-
tional methods. According to Fry, the research indicates that
there are no significant differences in retention by students
of programed learning and those who learn by conventional
methods.

” %* % %k

If the answers are readily accessible to the students, doesn't
this promote cheating?

It is very easy for pupils to look ahead for answers in printed
programs. Pupils need to understand that the program is not a
test. Mastery of information at each step is essential if a
pupil is to achieve the goals of the program. Most teaching
machines have '"licked" the cheating problem by having devices
(as glass windows) to cover the pupil's answer as the pupil
moves to the correct answers.

* % %

What should a teacher consider in selecting Programed materials?

It is important that a teacher work through the programs and try
them out with several pupils. This will help th. teacher to
evaluate the relevance of the material to her pupils and classes.
The following criteria may help a teacher evaluate programed
materials: : |

Content

-Is information accurate?
-Is it appropriate to the unit objectives?

Style

-Is it appealing to the students?
-Will it hold their interest?

Challenge

-Does the program move too slowly for the individual(s) to be
reached?
-Does it move too rapidly?

Length

-Does the program have suitable stopping points?
-Is the length appropriate for the individuals being reached?
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Cost

-Is the cost equal to the value to be received?

-Can programs be re-used?

-If machines are needed, are they available?

-If purchase of hardware (machines, etc.) is necessary, can they
be used with other programs and by other teachers?

The final criterion of a good program is its success in actual
teaching situations.

S % %

What programed materials are available for home economics instruction?
How appropriate are these for home economics programs in Kentucky?

Otto and Vantrease in a recent issue of Focus*voiced a concern for
the lack of programed materials in home economics. This is quite
true. The programed materials located by the writer were few in
number and of these a large proportion was of questionable use in
exisiting programs. Few were prepared by a consultation with Home
Economics subject-matter specialists. Therefore, if programed
instruction is to be fully used in home economics, much effort is
needed to improve the quality and quantity of these materials.

Many of the following programed materials were listed in Programed
Learning: A Bibliography of Programs and Presentation Devices by
Carl Hendershot. It is interesting to note that only one title,
"Interior Decoration," was listed in the Home Economics category.
Other titles were found by scanning other parts of the bibliography.
Some materials were available for review while other descriptions
were based on information in the bibliography and from other sources.

The list begins on the following page.

*References are included in the last q - estion at the end of this paper.
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Are there some programed materials of special interest to teachers?
Yes. Some examples are:
- Milton, Ohmer, and West, Leonard J. P. I., Programed Instruction--

What It Is and How It Works. Harcourt, Brace and World, Inc.,
1961, 30 pp.

This is a programed booklet on the principles of programed instruc-
tion,

- Sanders, Norris M. Classroom Questions What Kinds? New York: Harper
and Row, 1966, 176 pp.

This book concerns a taxonomy of classroom questions. It would be
very helpful to the teacher who desires to ask more meaningful ques-
tions in the classroom and on evaluation devices. This book is pro-
gramed to the extent that questions are asked at the end of each
chapter followed by the answers. The reader is encouraged to apply
certain aspects of the book to a unit of instruction.

~ Mager, Robert F. Preparing Instructional Objectives. Palo Alto,
California: Robert F. Fearon Publishers, Inc. 2615 Park
Boulevard, 94306, $§1.75

This book utilizes the branching method in presenting criteria for
stating behavioral objectives. or objectives which state the desired
behavior which pupils will be able to demonstrate when he completes
the step in the learning process.

- Granberg, Grace. Planning for Occupational Programs in Home
Economics. Seattle, Washington 98105: School of Home Economics,
University of Washington, 1967, $30.

This is an "audiotutorial kit'" consisting of ten tapes which are
designed for home economics teachetr education programs. The ten

taped lessons are organized so students may program themselves

through the series by listening and reacting to one tape at a time,
progressing at their own speed. Reactor sheets are provided. Ac- ~
cording to Granmberg, the purpose of these tapes are. 'to help stu-
deni.s better understand this putpose of Home Economics Education

which is to prepare secondary and post-secondary students for
occupations that use the knowledge and skills of Home Economics."

- Nelson, Helen Y., Development of Programed Instruction for Home
Economics Education and Study of Attitudes Toward Its Use at the
Undergraduate Level, Ithaco. New York: Department of Home Economics
Education, New York State College of Home Economics of Cornell
University, 1966.

This is a repoxt of a study in which eight programs were developed and
tested for possible use in home economics teacher education. The report

and the eight programs are available at cost (not listed) from Cornell.
The program tities follow:
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Business of the Secondary School Home Economics Department
Future Homemakers of America

Guiding the Home and Community Experience Program
Management of the Secondary School Home Economics Department
Planning the Secondary School Home Economics Department
Professionalism: The Teacher and Her Profession

. The School Lunch Program

. Values and Home Economics Education

o~NocuBMPpWwN

% % %

What references were used in preparing the answers to these questions?

1. Decocco, John P., Ed. Educational Technology, New York: Holt,
Rinehart and Winston, 1964.

2. Finn, James D. and Perrin, Donald G. Teaching Machines and Pro-
gramed Learning--A Survey of the Industry, U.S. Department
of Health, Education and Welfare, Office of Education,
Washington: Supt. of Documents, 1962.

3. Fry, Edward B. Teaching Machines and Programed Instruction,
New York: McGraw-Hill Book Company, Inc. 1963.

4. Hendershot, Carl H. Programed Learning: A Bibliography of
Programs and Presentation Devices. Bay City, Mich.: the
author, 414 Ridgewood Drive, 48707, 1967.

5. Mills, Annice L. Programed Learning and the Educational Pro-
cess, New York: Thomas A. Edison Foundation, 8th W. 40th

Street, 1961.

6. Milton, Ohmer and West, Leonard J. Programed Tnstruction--
Wwhat It Is and How It Works. New York: Harcourt, Brace
and World, Inc. 196l.

7. National Education Association, Selection and Use of Programed
Materials. Washington: The Association, 1201, Sixteenth
Street, 20036, 1964.

8. Vantrease, Judy and Otto, Arlene. '"Programed Instruction: Its
Possibilities for Home Economics,' John Wiley & Sons, Inc.,
605 Third Avenue, New York, New York 10016.




