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ABSTRACT

This report analyzes the role of technology in non-traditional

higher education with particular emphasis on technology-based

networks. A brief overview is presented on non-traditional programs.,
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analyzed with regard to kinds of students, Tearning Tocations.,
technology utilization, inter-institutional relationships, cost
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THE ROLE OF TECHNOLOGY
IN NON-TRADITIONAL HIGHER EDUCATION

1. INTRODUCTION

1.1 BACKGROUND

The field of higher education has been undergoing major changes
as it strives to serve the needs of people, society, and the higher
educational structure itself. One of these changes has been the
emergence of what has been termed “non-traditional" education.
According to a report of the Commission on Non-Traditional Study,
non-traditional education is described as:

". . . an attitude that puts the student first and the
institution second, concentrates more on the former's
need than the Tatter's convenience, encourages
diversity of individual opportunity, and deemphasizes
time and space or even course requirements in favor of
competence and, where applicable, performance. It

is not a new attitude; it is simply a more prevalent
one than before. It has concern for the learner of
any age and circumstance, for the degree aspirant

or the person who finds sufficient reward in

enriching 1ife through constant periodic, or
occasional study. It is an attitude that can
stimulate exciting and high quality educational
progress; it can also, unless areat care is taken to
protect the freedom it offers, be the unwifting
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means to a lessening 2f academic rigor and even to

charlatanism." (1}*

Through what are iden%tified as non-tracitional aporoaches to higher
education, new academic changes and innovations are being instituted
in colleges and universities. Many newly formed nstitutions have
developed learning options and pregrams that attempt to more nearly
fit the needs, conditions, and environment of the learner. Other
colleges and universities have formed federations or unions to broaden
their academic services and resources. Even various traditional
institutions have responded by developing non-traditional options
alongside traditional academic curricula.

Iinnovative learning options and programs have been and continue
to be developed which include elements such as work-study. independent
studys, and field study. The faculty and the learner have cooperatively
worked out Tearning contracts for the accomplishment of specific goals
and often complete, individually-tailored learning programs result.
Work experiences and skills attained from on-the-job learning or |
internships and aPprenticeships may also serve as acceptable components
of non-tradional study, as may travel expsriences such as study abroad
or other living-Tearning situations. In addition, credited work or
entire degrees may be earned by elements or combina%tions of proficiency
examinations or instruction conducted through the newspaper, correspon-
dence, and the newer more sophisticated instructional technologies.

With these new ways of learning have come other changes that

affect not only the learner, but the administration of higher education

*The numbers in parentheses in the text indicate references in the
Bibliography.
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as well., Administrators seek to develop new policies and procedures
for admiss®ons. to devise new academic calendars and grading methods,
to design more new, relevant degrees and vrograms of learning, and to
reevaluate teaching ideas and festing processes.

As the non-traditiqna] rasource pool grows, the Jearner has a
broader opportunity to receive partial or compliete credentials or
certification for learning experiences that are recognized within the
higher education system. Furthermore, experiences are available
whether the learner is interested in earning a degree or is simply
seeking recognition of personal achievement. (2}

The work of the Commission on Non-Traditional Study (CNTS) has
provided a wealth of information on non-traditional programs of various
kinds. Included in the CNTS study are some data and analyses on the
role of technology in non-traditional study. However, it was felt that
additional analyses could be berformed concerning technologica? inputs
to non-traditional higher educaiion. based in part ubon CNTS data and
in part upon additional information to be gathered concerning large-
scale applications of technology. Much of the CNTS data is concerned
with on-campus uses of audiotapes, films. etc. whereas there is a
growing interest and utilization of technology to link geographically
distant, sitgs in technology-based networks.

1.2 TECHNOLOGY-BASED NETWORKS

Technology~based networks are defined in this study as networks
which join geographically sebParate and distan®t Tocations to deliver
instruction beyond the confines of a single campus by means of
comnunications technology. Thus, technoiogy-based networks constitute

but one subset of the various elements which constitute the broac




field of non-traditional study. Thev alsc repvesent » relativaly
small componer* of the number of instances in wh ch technologqy
utilization was citec in the work 0f the Comm?ssion on Non-Traditional
Study. The Tatter invesfigatior included on-campus uses of
technology. which are, by definition, excluded from technology-based
networks. These networks are singled out for particular attention in
this thesis because of their growin® numbers. their substantial
capital requirements. and the-r increasing impact on higher education.

The particular kinds of technologies that wi’' be considered in
connection with the technology-based networks are broadcast radio and
television (UHF-VHF), cable television (CATV). instructional television
fixed service (ITFS), telephone conference networks, and telelecture
and electrowriter Iink-ups. Also, networks not necessarily
electronically 1inked, such as videotape maii-distribution systems are
included. However, instruction2l networks involving computer-based
instruction and computer resource sharing have not been examined.*
1.3 PURPOSE AND SCOPE OF INVESTIGATION

In this thesis the role of technology in non-traditional higher
education will be examined. First, non-traditional programs are
defined and illustrated with examples which are presented in Chapter 2.
This is followed by ar analysis of technology vtilization “n non-
traditional higher education in Chapter .3. This latter work is hased
upon data gathered in connection with a study Derformed by Ruyle et al

and the Center for Research and Development in Higher Education for the

*For in{oqmation on educational computer networks. see references
(4) - (7).
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Educational Testing Service and the Commission on Non-Traditional Study
which was completed in 1973. {3) The analysis in Chapter 3 seeks to
compare selected responses summarized in the Commission on Non-
Traditional Study work for all institutions with those for-institutions
which utilize technology.

In Chapters 4 through 6, one specific aspect of technology in
non-traditional higher education is sinaled out for particular
emphasis. This aspect involves the use of technology-based networks
for instructional delivery to geographically distant sites. Included
are the results of a survey conducted by the author of a number of
institutions which have such activity. Finally, conclusions are drawn
concerning the role of technology in non~traditional higher'education.
An appendiX contains an extensive catalogue of descriptive information
on technology-based networks. _

This thesis will examine that segment of non-traditional education
which deals with the use of techmology at the post-secondary level for
identifiable learners and groups. Particular attention will! be paid
Fo specific characteristics of the programs and institutions that use
the technology. These characteristics will include the kinds of
studen® users, the modes of learning or instruction available, the
focus of the programs, and the kinds of degrees or certification which
are offered by the various programs. The level of technology utiliza-
tion, the location of the learning activities, and the extent of
inter-institutional cooperation are also of concern in the analysis.
Finally, the problems encountered by the institutions using technology,
the means of financing these technology-involved programs, the

operating costs, and the future plans of these programs are central
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tn the thesis. The particular kinds of technology and the manner of
technology utilizatior sr2 procented in considerable deta’? ~n the
consideration of technology-baszed networks.

This study is Timited by the requirement :that there must “e a
relationship beiween the vrograws and accrediving or degree-granting
higher educational institutions although the destination outlets may
be zuch locations as *he home. other aducational institutions. business
and industrial concerns, military facilities. and public agencies. It
is alse the intent to single out the more serious student from the
casual learner. For this reason, ascertaining actual involvement via
enrolIment is used to distinguish the enrollee from the casual and
infrequent student. Of the enrolled students, the degree-seeking
learner or the participant in f;}mai continuing education are of
primary interest. However, other than the restriction to higher
education and emphasis upon the degree or certificate seeking student,
no other attempt is made at narrowing the student groups by manner of
age, occupation, or previous educational 1eve1s.l Neithey are degree-
oriented programs discriminated from those that are not. Further, for
the degree-oriented curricula, the format need not be entirely non-
traditional to be included. However in the latter instance, only that
portion which is certified and involves the use of communication and

information dissemination technologies will be of interest.
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2. AN OVERVIEW OF NON-TRADITIONAL PROGRAMS

2.1 INTRODUCTION

In this Charter, some examples of non-traditional higher education
programs will be described to provide a basis for placing technology
utilization in perspective within tne field of non-traditional higher
education as a whole. In order to accomplish this, it is necessary to
emphasize the non-traditional character of the program or institution,
rather than any one particular non-traditional approach. By this same
rationale. external degree programs, or institutions described as
“open universities"” or “universities without walls" are accepted as
non-traditional programs and {nstitutions without regard to the implied
semantic differences, A more specific definition of non-traditional
study employed by Ruyle et al is presented in Chapter 3.

What will be established in this Chapter is the existence of many
non-traditional programs and institutions which are characterized By
tess emphasis on structure and a lessening of the importance of
on-campus activities. These approaches are also more readily intended
to adapt to the individual's needs. In addition, identificaticn,
definition, and achievement of specific goals become as valid & means
of certifying learning experiences as the traditional awarding of cre-
dits for courses compieted.

Many of the programs operate within the infrastructure of the
university, while others leave that setting to create independent
institutions, such as Empire State College or Minnesota Metropolitan
State College. Others work through consortia of colleges and

universities like the Universities Without Walls of the Union of
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Experimenting Colleges an¢ Universities. The California State
University and Collcge System, affecting many campuses throughout that
state, has awarded the traditional deqree for largely off-campus
academic work of a similar nature to that which conventional students
on the campus have undertaken. On the other hand, institutions such
as Minnesota Metvopolitan State College and Empire State College are
non-traditionally structured colleges awarding degrees. To a large
extent, one of the characteristics of these programs and institutions
is their apparent lack of utilization of technology at present.

In some instances. "non-traditional" has been interpreted to mean
access to typical Tecture courses at irregular times of the day. For
others, it has meant learning contracts; to others still, it has
referred to comprehensive examinations. Programs and institutions have
developed which utilize comprehensive examinations to award or
recommend accreditation for the learner's achievemencs. The College
Proficiency Examination Program has done this for the State of New
York, while the College-Level Examination Program has done so at a
national Tevel.

In some cases the access routes have been primarily for certain
sectors of the population. For example. the University Without Walls
HUD project is primarily for public service sector government
employees, whereas the Syracuse University Independent Study Program
is for students that are at Teast 25 years oid. In other cases,
previous higher educational academic records of applicants are
significant factors in permitting entry into programs such as the

Rochester Institute ¢f Technology external degree program or the Union
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Graduate School doctoral prcgram, just as in more traditional graduate
programs .

So under a variety of labels, composed of various elements, and
by way of several appiications, non-traditional higher education is
expanding oppertunities for many learners.

2.2 PROGRAMS
2.2.1 College-Level Examination Program

Since 1965, the College-Lzvel Examination Program ;CLEP},
conducted by the College Entrance Examination Board, has grown into
one of the major national examination services. CLEP has had several
major goals since its inception, including the development of a
national examination program that could evaluate non-traditional,
college level educational experiences. The program has also aimed at
demonstrating the need for credit-by-examination programs in the
curricula of higher educational institutions and has promoted credit-
by-examination on this basis.

In addition, CLEP has provided a means for admission, placement,
and evaluation of transfer students moving intc four year college and
university programs as well as provided a standard by which colleges
and universities may evaluate present curricula. Upon occasion the
program has served to facilitate the continuing education or
occupational advancements of the student learners. (8)

The program both provides and evaluates examinations taken by
students. However, CLEP does not grant credit, but only makes the

recommendation that a given amount of credit be awarded to the learner.
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Presently, approximately 900 institutions award credit for satisfactory
CLEP test scores.

The examinations fall into two major categories known as general
and subject examinations. The general examinations cover particular
fields at a broad level and are intended to assess general knowledge
rather than specific ideas within a field. These examinations cover
the fields of English composition, ‘humanities. mathematics, and the
natural and social sciences. The subject examinations, on the other
hand, are more analogous to the final examinations taken at the end of
the term to assess the understanding in a particular course. In
general, however, the tests are designed to measure the assimilation
of factual knowledge, and the recognition and application of the
pertinent relationships and principles. (9)

In addition to its Primary goals as stated earlier, CLEP has also
been used as a méans to insure a basic, minimum knowledge in many
areas, to provide an alternate means for satisfying specific course
requirements, and to certify the continued development of military
personnel and Prison in-mates in higher education. Furthermore, in
some instances, CLEP scores have been used as criteria for accéptance
to graduate studies.

To take the examinations, the student registers at the appropriate
test center, pays a nominal fee of about $15, and takes the examination
at the appointed time and location. The testing centers are distributed
throughout the United States in major urban centers. The test §c0res
are then sent to the student and any other institution that the

student desires. (10)
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2.2.2 College Proficiency Examination Program

In 1963, the Board of Regents of the University of the State of
New York acting thrcugh the State Fducation Department created the
College Proficiency Examinatior Program.

This program was charged with thc responsibilily of certifying
the mastery by learners of various subjects, ncrmally part of the
curricula of most colleges. but acquired in non-traditional ways. In
carrying out its assigned responsibilities, about thirty subject
examinations were developed by faculty of New York educational
institutions with the aid of State Education Department personnel to
test and certify learners who passed the examinations. Standards were
based upon administering the tests to regular college students. {11, 12)
The program has had the most success in the areas of nursing sciences,
health and teacher education, and foreign languages.

Although CPEP does not offer any form of instruction, study quides
and reading Jists are furnished to students to facilitate their
preparation for the examinations. CPEP then recommends a given amount
of credit for the examination, byt each accepting institution has the
rignt to modify the total credits granted, refuse credit, or review the
aphlicant's examination before deciding. In this fashion, each
individual institution can maintain the consistency of its particular
standards. {13) Many New York institutions as well as out-of-state
colleges and universities award credit for successful completion of

the examinations. (12)
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2.2.3 The Regents Externa® "gree Program of New York State

The next lodical sten beyond the Cellege Proficiency Examination
Program was the development of a degree proavam. In 1971, the Board of
Regents of Hew York introducec the Regents External Degree Program.
{12, 13) This program is empouered to awarc degrees for the successful
completion of general studies, and studies in nursing or business. The
purpose of the Drogramlhas been to comP'ement the traditional higher
education system of New York, while sti11 taking advantage of know'edge
and skills obtained outside the educational system. (12)

Upon enrollment a transcript of the student's creditable
experiences is developed and maintained. Completion of the necessary
requirements and accumulation of the necessary number of credits then
leads to the awarding of either the Associate in Arts, Associate in
Applied Science in Nursing, Bachelor of Science in Business Administra-
tion, or the Bachelor of Arts degree. As the need arises, other
degree programs will be developed for learners.

The program sets n¢ age, residence, or completion time requirements
or beginning minimum Tevel of educational attainment for its students;
neither is any form of instruction offered. The program sets the
requirements for each degree, the necessary distribution of credits,
and offers study guides to assist the student. It is up to the student
to accumulate the necessary number of credits to obtain the degree.
(12, 13)

Credit can be earned in a number of wavs, which include regqular
classroom coursework, several recognized proficiency examinations,

military service programs, or other means of special assessment. For
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example, successful scores on CLEP, CPEP, College Board Advance
Placement examinations, or U. S. Air Force Institute examinations are
translated into credits that are awarded to the student and recorded on
the transcript maintained by the Regents External Degree Program. The
special assessment of creditable experiences might include evaluaiion
of a program of study at an unaccredited technical or vocational school
or a demonstration of skills or knowledge before a pane! of faculty or
experts in that particular field. (14)

In many ways, the Regents External Degree Program resembles a
regional examination and external degree awarding service because part
of its enrollment comes from beyond the boundarigs of New York state.
The program also works in close association with a similar New Jersey
program at Thomas A. Edison College. (11} For the most part, there
appears to be littie use of technology 1n these proyrams.

2.2.4 Syracuse University Independent Study Program

Syracuse University has been another New York innovator of
external degree programs. The Independent Study Program has enabled
students, who must be at least 25 years old, to pursue a four year,
non-resident A. B. degree in liberal studies.

An initial three week Seminar 15 conducted at the beginning of the
program. Thereafter, the only attendance required on campus 1S one
annual spring weekend when final examinations are administered to the
students. However, there are optional one day and weekend sessions
occasionally to enable faculty and students to meet each other.

During the rest of the program, students receive materials and

suggested assignments from faculty advisors, who also evaluate the
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assignments and students' progress. The work the students do covers a
wide variety of approaches from standard term papers to more innovative
assignments that involve the use of audio tapes. (15)

2.2.5 The Rochester Institute of Technology External Degree Program

The Rochester Institute of Technology, iocated in the industrial-
ized area of Rochester, New York. has offered a semi-structured external
degree program Jeading to the Master of Science in Engineering
Technology through the School of Applied Science.

The external degree program, initiated in spring 1972, is designed
to prepare graduates for service in many technological fields or
teaching at the community college level. Admission reguires a
baccalaureate degree in an engineering field, mathematics, or related
physical science; previous experience in teaching technical materials;
and a planned self-directed "curricuium contract.”

The program operates on a credit system requiring that at least
one quarter of the 48 credit hours needed be taken through the School
of Applied Science. However, credit is granted for work done in summer
institutes, seminars, through proficiency examination, or work completed
at other institutions. The program also arranges for internships as
part of a community college faculty.

The Master of Science in Engineering Technology degree can be
obtained in anywhere from three to five years depending on the
individual circumstances and the ability to meet the requirements of

the Evaluation Committee. (16)
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2.2.6 External Programs Leading to Degrees in the California State
Jniversity and Colleges

In 1977, under the direction of Chancellor Glen S. Dumke of the
California State University and Colieges. a Commission on External
Degree programs was appointed %o study the ideas of external degrees
through CSUC institutions and then to put forth guidelines for action.
(1)

Eventually, the Commission recommended that “external degree
programs . . . be programs of instruction and assessment leading to
regularly established degrees of California State University and
Colleges. (And that these programs) be upper-division and graduate
programs designed to serve adult Californians for whom degree and
certificate programs are not now available because of their inability
to spend extensive periods of time 'in residence' on a college
campus.” (17)

Further, the decision was made to cautiously and deliberately
enter into the non-traditional aspects of higher education and to
‘carefully evaluate each of the programs. For this reason, the majority
of programs resemble traditional teaching-learning models for non-
traditional audiences. (17)

Since the Commission's role is primarily one of “"leadership and
facititation," rather than implementation, each of the nineteen member
CSUC institutions has designed its own programs. However, acting upon
Commission recommendation, the programs are treated as pilot programs
which run over a specific period of time. The earliest that many of

the programs will terminate is about 1976. At this time, each
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program's final evaluation will determine whether the program will be
continued or discontinued. However. during the pilot phase, each
institution is encouraged to actively pursue various majors and use a
diverse number of instructional wethods and staffing Jrocedures.

(17, 18)

In the academic year 1972-73, six CSUC institutions were conducting
ten external programs. Of these programs only California State
College-Sonoma used a less structured, internship approach. Students
in this program, which has emphasized the clinical aspects of
psychology, have met in small groups with psychiatric personnel or
psychologists from the comnunity for informal instructional sessions.

A masters degree is eventually conferred upon successful assessment of
the student by an examination board. The other nine programs have used
conventional classroom lecture and discussion approaches.

Six of the ten programs are offered at off-campus locations, and
one is used to provide a degree to people in the service area of two
nther CSUC institutions that do not offer this course of study. Nine
of the ten programs are for occupational fields in such areas as
business and pub1ié administration or criminal justice. Two of the ten
programs are limited to a particular employee group. {18} The number
of programs is expected to double from ten to twenty in 1973-74,

There has also been consideration of statewide or regional
consortia of or within the CSUC system because in some instances there
may be a need to insure the consistency of meaning of similar degrees
awarded through external programs so that the recibients have

comparable skills and knowledge. For example, a business or agency may
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have regional or statewide offices or distribution centers where
consistent skills and levels of knowledge are needed.

Also, within the infrastructure of a CSUC external degree.
there has been consideration of a Credit Exchange. The Credit
Exchange might e used to maintain a student's record on a CSUC
transcript. Upon satisfying degree requirements, the CSUC system
might award the degree separately or in conjunction with a particular
institution. The Credit Exchange might also investigate and approve a
varizty of other Tearning activities such as proficiency examinations
and special assessment procedures, [t could alsc Provide non-
traditional learners information about external programs on a statewide
basis. However, the consortium concept and Credit Exchange are at
present only possibilities according to correspondence received in
July, 1973, (17)
2.2.7 Extended Degrees of the University of California

In 1972, after careful study, the University of California came
out in favor of external programs that would lead to regular ynder-
graduate and graduate University of California degrees. {19) In much
the same manner as the California State University and College system,
UC's approach to providing expanded opportunities that lead to degrees
has been cautious and deliberate. Programs are conducted through the
present UC system rather than a separate. specrally created institution.
There is., however, a consortium organization that works in conjunction
with individual campus authorities rather than as a representative
entity of the total University of California system. Students must be

accepted into the university on standards which are applied to the
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conventional clientele. Degree requirements are stated to be as
exacting as those earned through or-camPus work. and the regular UC
faculty design and implement the external programs. {11, 19)
In 1972-73, eleven programs were either initiating operations
or in the planning stages. Of these programs, seven offered or would
offer bachelors or masters degrees. Three programs were planned *or
particular experimental groups. As in the case of the CSUC systems
the programs have been designed around pilot phases. UCLA and
UC-Berkeley have oftered programs leading to the Master of Business
Administration degvee at off-campus sites. Some programs have opted
to admit a number of part-time students and then reschedule courses
at a more convenient time for both the part-time and reguiar students.
In many ways these new programs have appeared to be primarily
conventional, but more non-traditional considerations are being
employed. In some cases, work experience is taken into consideration
for admission to the programs. Other programs are beginning to develop
and use programmed instruction or new curricula. In other cases, short
courses, seminars, audio tapes and videotapés, closed-circuit
television, and inter-campus communications systems are used or will

be used in future non-traditional external programs. (11)
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2.3 INSTITUTTIONS
2.3.1 Community College nf Vermont

Through the efforts of the Vermont Regional Community College
System, an external associate degree* has been offered to Vermont
students. The program is administered from Montpelier, the
headquarters for Vermont's community college system, but the Community
College of Vermont has a totally external program of instruction.
Regional offices and sites at high schools, colleges, and other
educational facilities serve as centers for counselling and design of
individual programs of study for the students. Each site is staffed
with the necessary administrative and advisory personnel. ATthoth the
program is designed to provide high access to the rural population, no
student is refused admittance to the Community College cf Vermont.

Each admitted student receives orientation and counselling and
then enters an exploratory stage of studies. During this time, the
student is encouraged to follow up areas of personal interest. The
duration of this exploratory period continues for as long as each
student chooses to follow up particular areas of study. It is also
during this time that a record of the student's activities, interests,
and progress is developed. Into this record also goes the instructor's
evaluation of the student. The next phase consists of developing a
learning contract between counselor and student, which must be approved

by the regional site's. review committee. Upon completion of the

*An assoc}ate degree generally takes two years to complete and is the
equivalent of 60 semester credit hours.
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program of study agreed upon in the contract, the student is awarded
the associate degree. Farulty of CCY include not only the standard
-kinds of educators, but citizens of the community whose experience and
knowledge are valuable educational resources for the students. (11)
2.3.2 Empire State College

Empire State College was founded in 1971 and is the non-
traditional institution of the State University of New York system.

As a non-traditionai institution, it has a liberal arts orientation,
and a non-residential student clientele. (20, 21) To be admitted to
the college, studenté need only have @ high school diploma or its
equivalent and be capable of doing college ievel work. In mid-1973,
Empire State College had an enrollment of about 2,000 students whose
median age was about 33 years. {20) The faculty of Empire State
College, or the mentors, are fuli~-time or part-time faculty of various
educational institutions within the state. (11)

The college provides both individualized programs of study and
regional learning centers throughout the state where students and
faculty may meet. The emphasis upon individualized studies culminates
in a series of Tearning contracts devised by the student and Empire
State College mentors, Each learning contract covers specific goals
and the process for achieving these goals. The contracts may be
composed of elements or combinations of regular coursework, tutorials,
work-study programs, travel, and other proficiency examinations and
assessments. No grades or credits are used at Empire State College as
a means of evaluation. (11, 20) The degree, which may be either an

associate or bachelors in the arts or sciences, s conferred when the



-21-

faculty has determined the s<udent nas completed a specified proaram
of studies at a coilege level of competency. (11, 20}

Empire State College has nct atiempted to aupTicate the
educational facilities of other institutions, sut rather encourages
the student to take advantage of facilities found on other campuses
of the SUNY system and the community at Targe, such as museums,
libraries, theaters, and laboratories. The college uses regional
learning centers in metropolitan New York, Albany, 01d Westbury,
Rochester, and Sarasota Springs, which is the administrative center
for Empire State College. More regional learning centers will be
established as the need arises. (21}

In order to further assist the student's course of study, Empire
State College has worked on developing a catalogue of learning
matefials for the students. Materials produced by the staff members
whether on film, slides, audio cassettes, videotape, programmed
instruction, or other materials are then made available to the
students for use. (20, 21)

2.3.3 Friend's World College

Friend's World College, a member of the University Without Walls
consortium of the Union of Experimenting Colleges and Universities, has
been operating seven internationally distributed centers. The centers
are located in Latin America, Africa, North America, West Asia, South
Asia, and Europe. The centers, which students are rotated through at
six month intervals, serve to develop an understanding of different

cultures and peoples, which is a major theme of the college. -




-2~

Seniors, returninng tc the North American ~entevr located in
Westbury, New York, from nverseas, conduct a senior seminar. The
seminar s a collective pooling of the combined Xnowledge and
exPeriences of the returnina group. The faculty serve primarily as
resources and advisors. (22,

2.3.4 Min :cota Metropolitan State College

Following the non-traditional aoproach. Minnesota Metropolitan
State College ha: employed the resources of the Minneapolis-St. Pau?!
twin cities area. Rather than building a campus that is separate from
the region; the region is the campus. The libraries, museums, parks,
colleges and universities, and laboratories and specialized facilities
of industry and the dovernment in the region are the structures of the
college. Similarly, a small full-time faculty of conventionally
trained and experienced educators is complemented by knowledgeable
members of the community serving on the rtaff.

MMSC admits applicants who have atta‘ned two years of college or
can demonstrate an equivalence of two years of college level competency
on the basis of exPerience. The ensuing program is aimed at achievinc
competency rather than accumulating credits. Thus, the learning
contract is the primary mode of individual study Teading to a degree.
(23, 24)

The college has also attempted to serve groups that have beeé
largely passed over by the present system of traditional higher
education. Thus, older students, minority groups, the poor, and women

are specific target groubs which MMSC wishes to serve. About 75% of
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Minnesota Metropelitan State College's student clientele is over
twenty-five years of aae. '11)

The bolTege seeks to develop competency in five major areas:
1) self-directed Tearning or basic learning and communication;
2) vocational oriented productivity; 3) commurity resporsipil tv:
4) the ability to understand personal strengths and weaknesses, [sel¥-
assessment): and 5) fruitful engagement in enriching leisure
activities. (23, 22)

Upon completion of the goals expressed in :he degree contract, the
Final Assessment Committee convenes; the student presents a cumulative
history of knowledge. experiences, and work completed. When the
committee has decided that the student has dcmonstrated a college
level of competencys the degree is awarded. (11)

2.3.5 Union Graduate School

The Union Graduate School of the Union of Experimenting Colleges
and Univergities has offered the Ph. D. degree iargely on the basis of
external work. Candidates average 35 years of ade and are admitted on
the basis of high inteliigence ard demonstrated ability to conduct
self-directed study. The dregram does not use the standard credits
accumulated or grades. but instead consists of a persopally fulfilling
study component, an experiential component that is loos2ly an
internship, and a Project demonstrating excellence.

Each individual's program begins with a celloguium. which covers
a broad field of activities. These activities include independent

work, assessment of available resources, and association with peers
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and advisors during which time a prospective Program is worked out,
Finally. an examination comrittee is chosen.

After much oreparatory studying, the student with committee
approval enters into a period which is simila~ ¢ the pre-doctoral
candidacy stage in a traditiona’ program. The committee, which was
chosen by the student, is .comprised of two professors, who are
specialists in their fields, two Union Graduate student Peers, and a
Union Graduate Schoo, core member. During th:s time the student
assesses where he was, presently is, and chooses to 3o. The end result
is the development of a rigorous contract between individual and
committee. The contract or project demonstrating excellence may take
many .forms from publishing works of art, music, noetry. dance, or film
to design and implementation of a socially oriented Project. The
committee, which keeps up-to-date on the contract's brogress, must
approve a final terminar (termirating seminar} which means the program
is near completion. (25, 26)

2.4 CONSORTIA
2.4.1 The University Without Walls

The University Without Walls, organized in 1964 by the Union of
Experimenting Colleges and Universities, consists of approximately
thirty institutions of higher education. The consortium has developed
alternative forms of n0n-traditiona1 study with each member institution
choosing an individually deemed appropriate course. (27)

The UWW has chosen to abandon such standard practices as a "Fixed
age group, or set time frame, the classroom as the Drincipal place of

instruction, prescribed curriculum, grades, and unit credits."” (283)
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Aveilable resources to students are the facilities of the 'ndividua’
institution, the membor ins Ttutions. and the outside werld. Dyaovame
in the form of contractic individual?y tarlorec bv the student with thé
aid of a faculty advisor may inciude renultar ctasses. indeoendent
study, work-study, ~ommunity service. ‘ndividus! or grour projects,
internships, travel. short cou-s2s. seminars, =° any other appropriate
Tearning experienze. (29) Presently the close ties betweer individua’
and advisor provide the coordination among the :tudent, £rogram, and
institution. Corsideration has beer given to the use of various kinds
of technology in future consortium orograms of -tudy. 127, 28)

Each UWW member sets its particular standards for advission. @nd
each graduate may choose tha*t institution's degree or opt for the UWW
consortium’s degree upon completion of-the program of stucies, The
degree is conferred when an assessment board has reviewed the student's
achievements and concluded the stated goals have been achieved.

University Without Walls members are the following institutions:
Antioch, Bard, Chicago State University, Friend's World College,
Goddard, Hofstra University, Loretto Heights, University of Massachu-
setts, University of Minnesota, New College at Sarasota. Northeastern
I1linois University. Uriversity of the Pacific. Roger Williams, Stafen
Island Community College, Stephens, Westminster. University of
Wisconsin at Green Bay. University of Alabama. Pitzer. University ~¥
Redtands (Johnston Co'lege), Kirkland College. Shaw University, Colleqe
of Racine, Florida International University, Frarconta. Morgan State.

Skidmore College, University of South Carolina, and Webster Colleqe.
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Furthermore. there were DYans to develop reg™~-: ' <onters in saveral
areas of the Ccomtry 02 i~y 53 3 1871 report “s<ued by the UWw
consortium.
2.4.2 The National Urban Stuc-es 2rogram

Since 1969 the Y. S. Department of Housing and trban Development
has been operating the National Urban Studies Program, ur its own
version of the "University Without Walls," as it 's frequently cailed.
Through the program, many students primarily in the public services
sector have been doing college jevel work and receiving credit. In
addition, learners from the military and nner ity Door <an enrol!
in the HUD program. The program involves formal irsivuction in
seminars., on-the-job training, and work experience. The svstem has
developed its own "challenge” examinatione, simlar to the comprehen-
sive, standardized examinations such as College-lLevel Examination
Program tests. which are also accepted for advanced credit. A
university-agency 1iaison ensures that appropriate learning experiences
receive certification whether such events occur in the formal education
arena or in a less structured situation. There is also complete
compatibility between credit earned or granted within the consortial
network. In order to compensate for a lack of in-house faculty, a
cooperative system with professionals and professional societies helps
to steer the course of the program.

Some effort is expended to develop and use leerning material
packages, tape cassette recorded lectures, tape~-slide presentations,

and videotapes, and movies. These are to be used either by the
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individual students or in an agency setting where many of the
instructional sessions take place.

The Universities of Tulsa, Oklahoma, Detrdit, and Northern
Colorado, plus Southern 111inei, tni.ersfty at Fdwarasvilla, Central
Michigan University, and Shaw (2" 'eqe at Detroit arve pariicipating
members. The Targest programs avz opevatad at Coloryado, Jklahoma,
and Central Michigan. (30, 31)

2.4.3 The Committee on Institutional Zooperation

In 1958, eleven large midwestern urivevsities created The
Committee on Institutional Cooperation believing that a coordinated
effort would best help these institutions to more closely stiy abreast
of the rapid growth of knowledge and needed specialized %acilities for
the students at the various imstitutions. Since 1963, graduate
students enrolled in one university have been given access to the
facilities of the other member instituticns. (28) Plans call for
development of a CIC-sponsored external degree that will be attainable
by persons residing in the midwest who can successfully complete a
comprehensive examination that demonstrates mastery of a given field.

Group members are the Universities of I1'inois, Indiana, Ilowa.
Michigan, Michigan State University, the University cf Minnesota,
Northwestern University, Ohio State University, Purdue University.

University of Wisconsin, and the University of Chicago. {32)
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2.5 TECHNOLOGY-BASED NETWORKS

Technology-based networks have been defined in this investigation
as networks which join geographically separa®te and distant Tocations
to deliver instruction beyond the confines of a single campus by means
of communication technology such as instructional television (I7V},
broadcast TV, cable televisicn. instructional television fixed service,
telephone 1ines, private microwave, and videotape. TAGER /the
Association for Graduate Education and Research) cf North Texas, the
Stanford Instructional Television Network of California, and the
Oklahoma Higher Education Televised Instruction System are examples of
networks that link classes in distant cities together by talkback TV.
Similarly the telelecture and electrowriter, the "blackboard by wire,"
is principally ysed by the Universities of Tennessee and Il1linois. The
Telenetwork, conference telephone link-up, used by Kansas State
University in sixteen cities in the state and the University of
Wisconsin's telephone network are also & form of instructional delivery
via-techno1ogy.

In the above cases the linking carrier is of an electronic nature.
This, however, is not always the case. At least three systems, Iowa
State University, SURGE {Colorado State University Resources in
Graduate Education), and the University of Colorado are to some extent
involved in producing and distributing through the postal services
videotape programs for viewing in their respective rcgions and statos.
(33)

Technology-based networks are singled out for particular

attention in Chapters 4 through 6 of this thesis.
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3. _TECHNOLOGY IN NON-TRAOITIONAL HIGHER FOUCATION:

3.1 INTROOUCTION

In the previous chapter, evamples ot several non-traditional
programs, institutions, ane consortia were prascnted to provide an
overview of the field of non-traditiondl hiabker education. Many of
these activities may be characterized by an abpperent lacr of
orientation towards technolsgy. In th*s Chaprer, the focus shifts to
the role of technology in non-traditional higher education.

The results of this section are derived frow both the published
results of the study entitled, "inventory of Institutional Resources
for Non-Traditional Study," conducted by Ruyle, Geiselman, and
Hefferlin and the Center for Research and Oevelopment in Higher
Education for the Commission on Non-Traditional Study (CNTS) and
Educational Testing Service {ETS) in 1972, and unpublished, raw data
from this Ruyle et al study obtained from ETS. At present the study
by Ruyle et al appears to be the most comprehensive survey done at a
national level in higher education with regard to identifying and
describing non-traditional programs.

The definition of 'non-traditional” study used by Ruyle et al is
as follows:

. any specialiy-designed programs based on new or
unconventional forms of education free of the time or
place limitations of traditional classroom instruction.
They may be unconventional in any of the following ways:

TYPE OF STUGENT ENRQLLEQ--such as working adults,
housewives, young and older adults motivated to study
independently. or others who cannot easily come to the
campus or do not wish to devote full time to classroom
work.
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LOCATION OF LEARNING EXPERIENCE-~-such as regional center
offerings. field work, aome study, or cther off-campus
programs.
METHOD OF INSTRUCTION--such as nonlecturss or nonclass-
room teaching and Tearring wethads, Jistipttive from
those commor in higher education.
The content of the program may either be different fwom
or the same as conventipgnal courses or neodrams. but ia
either case it must be a program offered fur nontypical
groups of students or at ar unusva® Incation ov in »
novel way...." (3)
Ruyle et al also specifically stated that programs of the following
nature need not be included:

"NONCREDIT PROGRAMS--such as one-shot weekend workshops
and noncredit lecture or concert series.

CONVENTIONAL PROGRAMS FOR REGULAR STUDENTS--such as

interdisciplinary majors, cluster colleges, independent

study for full-time students, January intersessions, and

remedial or compensatory educat1on

PROFESSIONAL PROGRAMS AT THE GRADUATE LEVEL--such as

medical school innovations or continuing education for

the bar."” (3)

The Ruyle et al study is more restrictive than the thesis scope
in that the emphasis in the former has been placed cn the undergraduate
level. In Chapters 4, 5, and 6 of this thesis, the emphasis is on
technology-based networks which include professional engineering
programs at the graduate level.

In this Chapter, emphasis is placed upon comparing selected
responses from the overall Ruyle et al survey sample with responses
from that subset of the respondent population which employed

technology. This subset amounted to 193 institutions cof *the 1185

eventually analyzed by Ruyle et al which have cffered non-traditional



educational opporturities. Yowever. +he majority of the analyses in
the Ruyle et al study was based upcn 641 non-traditional programs in
386 institutions.

The degree to which the distribution of respondentslamong
institutional settings in the Ruyle et al study is representative of
all institutions of higher education is illustrated in Table 1. Also
included for purPoses of comparison is the distribution of institutions
in the Ruyle et al study reporting some technoloqy utilization.

It can be seen that the percentages in the Ruyle et al sample
deviate less than 5% from the percentages for 211 higher educational
institutions, as developed by Ruyle et al, with the exception that two
year colleges are 34% of all institutions 1n the Ruvle et al sample
compared with 41% of all higher education institutions. Thus, two
year colleges are urderrepresented by 7%. Although the sub-sampie
involving technology also deviated less than 5%, generally, from the
overall distribution of higher educational institutions, the exceptions
were private four or five year colleges and public twe year colleges.
These kinds of institutions were respectively underrepresented by 6%
and overrepresented by 8% when the differences in percentages are
compared.

Upon comParing institutional categories of the technology
sub-sample to the Ruyie et al sample indicates four or five year
private institutions using technology in non-traditional programs
represented a Tesser percentage of the total technology category than
did this same institutional category of non-traditional category of
non-traditional programs as a whole. The opPosite was true of two year

public institutions.




Table 1: Comparison of Distribution of Institutions among Universities, 4 or $ year
Colleges, and 2 year Colleges for Higher Education, Ruyle et al Non-
Traditional Program Sample, Technology-Utilization Sub-Sample.

Higher Ruyle Sub-Sampie
Education SampTe** Utilizing
Population* Technology***
Universities 155 19% 14%
Public 9 12 10
Private 6 7 4
4 or 5 Year Colleges 444 47% 41%
PubTic¢ 9 9 12
Private 35 38 29
2 Year Colleges 41% 34% 15%
Public 32 28 40
Private 9 6 5
Total 100% 100% 100%

*Population to which survey questionnaires were sent by Ruyle et al. This population vepresents
institutions from Education Directory, 1971-1972, Higher Education, U. S. Office of Education.

**From study by Ruyle et al. (3) This sample represents respondents to the Ruyle et al questionnaire.

Yedg darivad hy anthor from original ETS survey data. (34)

_ZE_
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Less than 20% ot the technoloagv-based networks surveyed in “his
thesis., which form @ subset 2f technology in non-traditional higher
education, were mentioned in coniunction with the Ruyle et al sample
and study. ({See Appéndix.)

It should also he Pointed out tha% the Ruy:e et al study employed
a slightly different definition o€ technology than does the thesis
definition. Ruyle considered the following elements as technologies:
tape cassettes. programmed instruction. closed-circuit television with
or without talkback capabilities. videotapes. computer-assisted
instruction, broadcast radio anc television, anc talkback iwstruction
based on telephone networks. In the technology utiTization sub-sample
discussed in this Chapter, programmed instructicn with no accompanying
communication or information technology such as audio tape cassettes
has been excTuded from the analysis.

3.2 IDENTIFICATION OF UNCONVENTIONAL FEATURES

In the study by Ruyle et al, respondents were asked to identify
unconventional features of non-traditional programs from the following
categories: type of student. location of instruction, method of
instruction, and content of program. For the sub-sample in which
technology was utilized, the type of studeni and the method of
instruction were the most mentioned unconventional or non-*raditional
features, each being cited by 65% of the respondents. Location of
instruction and content of program were mentioned in 62% and 46% of the
responses, respectively. (See Table 2.)

The above order of priorities corresponds to those found by Ruyle

et al for the overall non-traditional sample with the exception of
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method of instruction. (See Tab'e 2.} The greater emphasis for th's
latter catedory in the techmlogy-involved group seems reascnable
because the technology is primarily used for instructional rurposes.
As Ruyle et al have pointed ou* ard as is borne out ™r the sub-sambie
involving technology, the tendency has been towards teaching non-
traditional students by new metnods at unconventiona®! locations the
same standard subjects. {3) To a great extent, this has also appeared
to be the case with regard to the networks, such as TAGER, and many of
the ITFS television systems. (See Chapter 6.)

1t can be seen from Table 2 that there is very Tittle difference
in the order and approximate magnitudes of the responses to the
inquiry for the overall Ruyle et al Pooulation 2and the sub-sample
involving technology, when combinations of unconventional! features are
considered. For the sub-sample involving technology the-largest
response, 32%, indicates that at least two features were non-traditional.

" Furthermore, as in. the case of the Ruyle et al study, the largest

specific category emphasized the features of the new student and
unconventional location (14%). (3) Some 24% considered three features
of these programs to be non-traditional which was v21lowed by 22% who
listed four non-traditional features.
3.3 INTENDED STUDENT LEARNERS

Comparing the Ruyle et al sample and the sub-sample involving
technology reveals that there is little difference in the target
audiences of the programs. For non-traditional programs that have
involved some use of technology, the Primary groups served are the

students who have been typically the same age as their counterparts in
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conventional programs. as we'l as the category "housewives and working
adults”. These categories are hoth ¢ited in 50% of the responses.

{See Table 3.) Other categories cited to a lecser degree include
independent learners. special occupational groups. unemployed or
disadvantaged persons. and conf ned or geograbhicaliy jsolated students.

For the Ruyle et al sample. the major target ctudent categories
were typically co’lege-age learners {cited in 50% of the vesponses).
housewives and working adults (45%), aﬁd special occupational groups
(41%); the Tlatter category includes health workers and governmental
employees. OFf these categories, two major groups: ') hcusewives and
working adults and 2) special occupa*ional groups have been relatively
non-conventional learners and have traditionally had low access to
higher educational opportunities.

For both the total non-traditional program sample and the
sub-sample involving technology, among the most cited groups are
students the same age as their conventional counterparts {50%).
Agewise, this category has traditionally had the greatest access to
the traditional campuses of higher education and has also been noted
as among the least receptive kinds of students to instruction via
technology. (35)

Technology, at the network level at least, has been successful in
providing service to occupational and professional learners as in
TAGER's case and to geographically separated or confined persons as in
the Colorado State University experience. {See section 9.1,1.) On the
whole, however, technology-involved, non-tradi*tional programs in higher

education have not made these two groupbs primary fargets of their
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Table 3. Comparison of Intended Student Learners

Sub=-Sample RuyTe
Utilizing et al
Technology Sample**
Same Age Students as in
Conventional Programs 50% 50%
Housewives and Working
Adults 50 45
Independent Learners of
A11 Ages 36 30
Special Qccupational
Groups 35 41
Unemployed and Economically :
Disadvantaged 31 26
People Confined or Beyond
Commuting Distance - 21 18
Military Personnel ' 14 14
Other 5 5

*As derived by the author from original ETS survey data. (34)
**From Appendix Table 7 of Ruyle et al study. (3)
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programs. For these *we coliectivities, nccupationa’ greuos rank orly
third for the Ruvle et al sample and fourth for *he technoloay syb-
sémp]e whereas qeographically serarated or confined persons rank sixth
in both samples.

3.4 TYPES OF DEGREES AND LEVE. OF CERTIFICATION OFFERED

The degrees most offered and available through non-traditional
Programs that have utilized some form of technology “ave been the
bachelor's degree (cited by 26% of the sub-samp e} and the associate
degree (22%). {See Table 4.} 3y comparison, graduate or professional
degrees, certificates, and other degree or credit opportunities are
cited as being offered less than half as often as the bachelor's -“eoree.
This particular pattern coincides with the credit and degree
opportunities that have been available in non-traditiona’ programs as
a whole,

From Table 4, no direct comparison of degree cpportunities is
possible for technology-based networks. However, as will be seen in
Chapters 4 through 6 these networks are often used to provide
professionals, who may also be part-time graduate students with degree
and continuing educational avenues. For this reason, prefassional and
graduate degrees are more frequently earned via instructicnal networks
rather than programs utilizing technology in some fashior or
non-traditional education as a whole. Many of the technclogy-based
networks were originally intended to serve the working student who

most 1ikely possesses at least a bachelor's degree.
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Table 4 Comparison of Kinds nf Decrecs iand 'evel of
Certrrcation Offeral

ab-sanple Ruyle
involving e’ al
rechnology* Samote**
Not a Certificate or
Degree Program 1% 124
Certificate Less Than
Degree Level 9 11
Associate Degree 22 21
Bachelor Degree 26 25
Graduate or Professional
Degree 5 8
Certificate or Associate
Degree and Bachelor's Degree 3 4
Associate or Bachelor's Degree
and Graduate Or Professiona’
Degree 4 3
Other Combinations (Primarily -
Certificate and Associate or
Graduate Degree) 13 10
Other Recognition 7 6
Total T90% T00%

*As derived by author from original ETS survey data. Based upon 180
resPonses. (34)

**From ApPendix Table 2 of Ruyle et al study. {3)
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3.5 TECHNOLOGY AND LEVEL OF UTILIZATION

The technology pointed out as being most frequently used in
ron-traditional programs has been the audio tape cassette.* 9Of the
total sub-sample indicating technology utilization, tape cassette is
cited in 83% of the responses although only 18% of the responses
indicated extensive usage. (See Table 5.)

Closed circuit television or videotapes with no immediate talkback
capabilities were used by some 37% of those institutions involved with
some form of technology. Computer-assisted instruction, broadcast radio
or television, live talkback television and telephone-based instruction
: followed in order of usage.

However, even for institutions that were involved with technology,
the second and third most used learning options which were cited by the
survey participants were of a non-technological nature. The traditional
clasgroom Tecture level of total use was 81%, followed by tutorials at
80%. Field work was rated as the fourth most employed learning option
(70%); programmed instruction was the fifth (67%).

Even where technology is used in non-traditional programs at
varfous institutions, technology has not been the principal learning
option in a majority of cases. This can be seen from Table 6. In
fact, the traditional classroom Tecture has been cited as being used
more than twice as often as any other principal learning option.

Fieldwork, tutorials, and programmed instruction, plus other methods

*The phrase "tape cassette" appears in the Ruyle et al auestionnaire.
It is not clear whether this refers Just to cassettes or to all forms
of audiotape. The cassette, because of its ease of operation, has
come into widespread usage.
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Table 5. Learning Options Used in Non-Traditional Programs
Involving Technolagy*

Much Some Total
se Veo PEY:)

Tape Cassette Inmstruction 18% 657 cr
Traditional Classroom
Lectures 31 50 81
Tutorial 25 55 80
Fieldwork or Cooperative
Work-Study 27 43 70
Programmed Instruction 18 49 67
CCTV or Videotape W/NO
Immediate Feedback 4 33 37
Occasional Short-Term
Campus Residency 8 24 32
Oorreépondence 7 20 27
Computer Assisted
Instruction 2 21 23
Broadcast Radio or
Televisinon 3 17 20
Closed Circuit Live
Talkback TV 3 16 19
Talkback Telephone
Instruction 2 1 13

*As derived by author from original ETS survey data. (34)




Table 6. Principal Learning Jotion in Programs Involving Technology*

Traditional Classroom Lecture 31%

Fieldwork or Cooperative

Work=Study 12
Tutorial 9
Programmed Instruction 9
Tape Cassette Instruction 5
Correspondence 3
Broadcast Radio or Television 2

Closed Circuit Live Talkback
Television 2

Closed Circuit or Videotape
With No Immediate Talkback ]

Occasional Short-Term Campus

Residency 1

Other 10

No Response 15
1007

*As derived by author from original ETS survey data. (34}




~43-

follow well behind the classroor lecture. Of 211 institutions
involving technology, only 1J“ ytitize any form of technoloqy as the
principal mode of learning.

It seems evident from Tablez 5 and 6 that aud®o tape cassettes
although extensively used. aro not a mincipe” 2lemant in nor-
traditional Prodrams. Ruyie et a1 have rointed out that tape cassette~
and Programmed instruction have oeen used togethor four times as often
as other individual or combinations of learning technologies. (3)

This has occurred more frequently at the two year institutional level
than the university or four year college leve!. PRuyle et al also have
stated that programs which utilize tape cassettes are more prone to
employ a greater number of learning options than do other programs.
The particular options involved conceen pacing aspects, initiation of
studies, uyse of Tearning contracts. and acceptance of coursework from
a variety of institutions. (See Table 7.)

Where tape cassettes have been used there has been a slightly
greater effort to structure or prescribe the curriculum {48%).
However, 46% of all programs where technology has been involved
structure the curricy1a, for example by requiring a given course of
studies, which is less than 2 5% difference from the figure (44%)
reported by Ruyle et al for all nen-traditional programs. (3} This
indicates that non-traditional programs are often not the totally
unstructured, time-independent experiences that sowe conceive of them
to be.

3.6 PRINCIPAL LOCATION OF LEARNING ACTIVITIES
Although many locations serve as Tearning centers, off-campus

sites are much less frequently ysed than is the main campus of the
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Table 7. Tape Cassettes and Learning Options in
Non-Traditional Programs*

Programs Using Programs Not
Tape Cassettes Ysing Tape Cassettes
(N=160) (N=176)
Pacing of Program
is Determined by
Student 644 43%
Most or A1l of
Curriculum 1is
Prescribed 48 44
Students May Begin
Program at Any Time
(As Opposed to Start
of Term Only) 39 20
Learning Contracts
are Devised Between
Student and Faculty a8 23
Coursework Allowed at
Several Different Campuses 37 32

*From Ruyle et al study. (3)
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participating institutions ac the principal learning site. For example,
only 10% of the technologv-involved, non-traditional programs conduct
instructional activities principally at a reaicnal or extension site*,
whereas 37" of the sub-sampie indicate that the mein campus is stil?l

the major instructional Tocation. (See Table ®.)

Even though the main campus has been the DPrincipal learning
Jocation, this does not imply that *he utilization of technology has
also been concentrated there. Ruyle et al have shown that better than
50% of the technology tools have been used at off-campus sites.

(See Table 9.)

About 11% of the institutions have no principal Jocation where
the instructional activities take place, but have used a variety of
sites. Another 9% use the field or outside world as the learning
environment. To a Tesser extent such sites as the home. community
agencies, libraries, or business and industrial Tocations serve ;s
locations for study.

wWhen this distribution is compared by category to the total Ruyle
et al sample, there is 1ittle deviation per category. Thfs indicates
that while the principal locations of learning are similar, the
technology (Ruyle et al's définition) is more 1ikely to be used away
from the principal location. In essence, this is largely extending

the instruction beyond the confines of the traditional campus.

*The non-specific "multiple location" category could affect the order
and magnitude of the other categories of Table 8 if specific
locations were known. |
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Tahle 8. Principal Learning Location

Sub-Sample " Ruyle
Involving et al
Technology* Sample**
Main Campus - 37% 35%
Multiple Locations 1 12
Regional Learning or
Extension Center 10 13
In The Field (And
Combinations In The
Field) 9 13
Home 7 5
Community Center, Agency,
or Library 6 6
Business or Industrial
Site 4 7
Other 9 9
No Programs ' 7 -
100% 100%

*As derived by author from original ETS survey data. (34)
**From Appendix Table 6 of Ruyle et al study. (3)
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Table 9. Primary Location of Programs Using Technology*
% On Campus % O0ff-Campus
Tape Cassettes 39% 61%

Closed Circuit TV or
Videotape With No
Immediate Feedback 37 63

Computer Assisted
Instruction 40 60

Closed Circuit Live Talkback TV 34 66

Broadcast Radio or
v 23 77

Talkback Telephone -
Instruction 20 80

*From Ruyle et al study. (3)
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3.7 INTER-INSTITUTTIONAL RELATIONSHIPS

A majority (59¢%) of non-traditional programs using technology have
been conducted by one institution. (See Table 10.) In the remaining
cases {41%), institutions are involved in some form of cooperation with
other educational institutions, business, or both. One in four
jnstitutions has interacted with some other educational facility, while
only 11% have participated in cooberation with non-educational
organizations. Even fewer institutions have cooperated with combina-
tions of both educational and non-educational facilities.

When the technology-involved sub-population is comPared to the
total Ruyle et al population, the pattern is similar. There is,
however, a moderate level of difference between the technoiogy-involved
group and the total population with regards to cooperative interaction.
The technology-involved institutions have indicated a 7% greater
tendency to participate with other educational institutions when
compared to the Ruyle et al population. The technology-involved
institutions have, also, participated in conjunction with non-
educational organizations somewhat less than the overall population
although many of the technology-based networks are an exception as can
be seen in Tater Chapters.

3.8 SUBJECT MATTER ORIENTATION OF NON-TRADITIONAL PROGRAMS

Although the majority of students participating in non-traditional
programs have tended to be the same age as typical students or
housewives and working adults, the majority of programs have focused

on occupational and career oriented areas (55%). (See Table 11.)
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Table 10. Inter-Institutional Relationships
For Non-Traditional Programs

Sub-Sample Ruyle
Utilizing et al
Technology* Samplex*
Programs Conducted by
Institution Alone 59% 58%
Cooperative Operation
With Other Educational
Institutions 25 18
Cooperative Operation
With Other Non-Educational
Institutions M 16
Cooperative Operation
With Both Educational
and Non-Educational
Institutions 3 3
Combination of
First Three
Categories 2 1
No Response 0 4
1002 1007

*As derived by author from original ETS survey data. (34)
**From Appendix Table 16 of Ruyle et al study. (3)




Table 11. Subject Matter Qrientation Of Won-Traditional Programs

Sub-Sample Ruyle
Involving et al
Technology* Sample**
Qccupational or
Career Orientation 55% 62%
General or Liberal
Studies 40 38
Traditional Curriculum 39 42
Social Problems 26 28
Recreation or
Leisure Activities 1 9
Other 9 - 8

*As derived by author from original ETS survey data. (34)

**From Appendix Table 5 of Ruyle et al study. (3)
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The general or liberal studies area and the traditional curriculum have
followed the career oriented prodrams as the next most frequent foc- !
areas of interest. These are followed by areas which center on social
and environmental probiems such as ecology; recreation and leisure
activities; or other diverse areas.

This pattern has also coincided with the preferences of the larger
Ruyle et al population. However, occupational and career oriented
themes have been stightly underrepresented (7%) in technology-involved
institutions when compared to the larger Ruyle et al group.

3.9 COSTS OF OPERATION

For operating costs of the technology-involved sub-population, 427
of this sample indicate that the costs of non-traditional programs
utilizing technology are roughly similar to the costs of conducting
conventional programs. The number of institutions that believed the
costs of conducting these programs was either more or less expensive
was nearly equally divided, 21% and 20% respectively. Another 15%
simply did not have the necessary information available to make such a
decision. ({See Table 12.)

3.10 SOURCES OF FUNDING

For 36% of the institutions using technology, the primary source
of program funds has been derived from student fees and student-related
grants directly associated with the program. Next, the institution
itself has been cited in 29% of the responses as being the primary
source of revenue for these non-traditional programs. Outside support,
such as foundation grants, has been cited as a primary source of funds

in 15% of the cases. The latter percentage is roughly the same as ‘hat



Table 12.

Costs Similar to
Conventional Programs

Costs More Than
Conventional Programs

Costs Less Than
Conventional Programs

Information
Unavailable

No Response
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Comparison of Operating Costs

Sub-Sample
Utilizing
Technclogy*

42%

21

20

15 -

*As derived by author from original ETS survey data. (34)

**From Appendix Table 31 of Ruyle et al study. {3)

Ruyle
et al
Sample**

417

17

20

15
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for "other" sources which ‘ncludes the state, community, or business and
industrial concerns. (See Table 13.) Sources of funds from combina-
tions of student fees and institutiona®’ subsidies or student fees and
outside grants appear to be relatively rare in occurrence.

A comparison of primarv funding sources beiween the non-traditional
programs involving technology and the larger Ruyle et al sample
indicates there is 1itt1e difference in the distribution of such
sources., with student fees and grants. and institutional subsidies
representing the most substantial sources.

3.11 MAJOR. PROBLEMS ENCOUNTERED

As in any endeavor, there are problems and obstacles to be
overcome, and non-traditional education programs on the whole or those
programs which utilize technology are no exception to this rule. The
greatest problem encountered by the technology-invoived, sub-population
has been the lack of funds for program support. This was reported bj
54% of these institutions, and it has appeared to be of greater concern
{13%) to this group than for the overall non-traditional program
population. (See Table 14.) It is interesting to note that the lack
of funds is of greater concern to the sub-sample utilizing technology,
especially when those surveyed responded that there appears to be
relativeiy 1ittle difference between the costs for conducting the
non-traditional programs (Table 12) whether the overall non-traditional
program population or the sub-sample using technology is considered.

It may be possible that greater long range planning and preparation of
programs is necessitated where technology is involved thereby requiring

that funds be assured over longer periods of time. Another possibility



Table 13. Comparisan o’ Primary Program Fundir? Source

Sub-Sample
Utilizing
Technology*
Self-Sustaining Via
Student Fees and Grants 36%
Institutional
Subsidy _ 29
Foundation or Other
Qutside Grant 15
Other ' 16
Student Fees and
Institutional Subsidy 2
Student Fees and
Qutside Grant 2

*As derived by author from original ETS survey data. (34)

**From Appendix Table 30 of Ruyle et al study. (3)

Ruyle
et al
Samp Te**

39%

25

14

13
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Table 14. Comparison of Prohlems Encountered by Non-Traditional
' Programs and the Sub-Sample Utilizing Technology

Sub-Sample Ruyle
Utilizing et al
Technology* Sample**
- Lack of Funds 54% 41%
Difficulty in Assessing Non~Classroom
Learning 43 40
Problems of Budgets Based on FTE Units 40 25
Faculty Resistance 38 32
Institution’s Concern About Academic
Standards 33 34
Lack of Approved Examination/Assessment
Technigues 25 19
Suspicion of Passing Fad 22 20
Acceptance of Graduates Into Advanced
Education or Graduate Schools 22 18
Recruitment of Appropriate Faculty 21 13
Recruitment of Students 18 12
fnadequate Preparation of Students 16 12
Lack of Interest Within Institution . 14 21
Licensing and Certification 12 9
Accreditation 10 10
Lack of Interest Among Institution's
Constituency 8 12
Employers Concerns About Graduates
Qualifications 5 7
No Evident Demand For Such Programs 4 15
Other 4 6

*As dervved by author Trom original ETS survey data. (34)
**trom Appendix Table 51 of Ruyle et al study. (3)
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is that the technology may be considered a iow priority item in some
situations and is the first 1tem to be cut from the budget in time of
financial exigency. The latter situation is pbrobably Tess 1ikely to
occur in the case of technologv-based networks.

Difficulty in assessing the value of non-classroom learning
experiences and budgeting mcn!:s based upcn the distributiorn of
full-time equivalent credits have aiso been major pretlems. However,
the problem of budgeting on the basis of FTE units appears to be a
greater problem (15%) for’institutiOns which indicate some technology
uti]izatiOn. This might be explained by the fact that the use of
technology can increase flexibility with regard to instructional
contact time thereby introducing the problem of defining exactly what
is a "unit of instruction." Or, it may alsoc mean that programs using
technology may be less structured.

Faculty resistance was the next most problematic issue, and this
‘ issue has been slightly more acute (6%) for institutions that involve
applications of technology than for institutions that have not. Alse
for the institutions that empioy some form of technology the ability
to recruit appropriate faculty (8%) and students (6%) have been of
greater concern than for the overall field of non-traditional study.
Conversely, it has appeared as though jpstitutions that have ytilized
technological aids in non-traditional programs are somewhat more
certain that there is a tangible need for non-traditional educational
opportunities (11%}).

Other problems which have confronted both the technologically-

involved group and the total non-traditional field have included
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accreditation procedures, insuring academic standards both for the
student and to others who miakt wish to evaluate these students, and
other forms of institutional apathy or disinterest.
3.12 PLANS FOR TECHNOLOGY-INVOLVED, NON-TRADITIONAL PROGRAMS

Unfortunately, the future plans and activities of the majority of
the technology-involved institutions are largely unknown since 60% did
not respond to this question as was also the case for the greater
population {71% nonresponse). (See Table 15.)

0f the respondents from the technology-involved, non-traditional
group, 12% of the programs were in planning stages, and the pfogram's
non-traditional character as the term, "non-traditional," has been
used by Ruyle et al was yet to be established. Another 10% had
indicated plans to expand the prq§ent programs, while only 3% of the
total Ruyle et al population had ;ade any such plans. Many of the
programs were simply too recent to be able to make any decision of
future implementation of the present programs (8%). In sum, there
does not appear to be enough information to derive a clear picture of

future plans for these programs examined in the Ruyle et al study.
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‘' Table 15. uture Plans for Programs

Sub-Sanple
Involving
"echnilogy*
No Response | 60%
Program Inii: *ed in
1972-73 8
Program for 1972-73,
but Probably Not
Non-Traditional By
Ruyle Standards _ 5
Plans For Credit by
Examination 2
Program Coded, but
Will Begin in 1972-73 1
Program in Planning
Stages 1972-73 (May or
May Not Be Non-Traditional
According to Ruyle) 12
Plans for Shortened
Degree 2
Plans for Greater
Expansion of Existing
Program 10
Plans to Grant Credit
For Non-Course Work 0

Ruyle
et al
Sample**

7%

10

Cak

*As derived by zuthor from original ETS survey data. (34)
**From Appendiz Table 53 of Ruyle et al study. (3)
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4. TECHNOLOGY-BASED NETWORKS. REVIEW

0T FVATLABLF_TRFCRMATION

4.1 INTRODUCTION

In Chapter 3, an analysis was performed of utiiizaticer of
technology in higher education using data obtained in conncction wizh
the work of the Commission on Ncn-Traditional Study ‘CNTS). 1In this
and the following twe chapters, “he emphasis is upon the uce of
technology-based networks te 1ink geographically remote lacations.

These networks, which have been defined in sections 7.2 and 2.5, form
but one subset of the overall field of non-traditional programs, and
received relatively Tittle emphasis in the CNTS study. Technology-based
networks are singled out ¥or particular attention in this thesis because
of their rather extensive technology utilization.

Chapter 4 includes a review of the literature and contains
descriptive characteristics of the kinds of technologies and the
circumstances in which these devices are employed. Information is
presented on the cost aspects of the technologies and the manner of
technology utilization in the networks. In this Chapter, heavy
reliance is placed upon published and unpublished print materials as
sources of information,

‘ Next. Chapter § presenfs the results of a survey of technology-
based networks conducted by the author. In the survey, particular
attention is given to the information that was not readily available in
publications or other printed matter. Information sought included
intended and actual student groups receiving instruction via the system.
promoting and inhibiting factors to technology utilization as

experienced by the networks, problems faced by the networks, sources
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of initial “unds and operating costs. and overall predisnosition
towards the future use of technology in higher education.

Chapter 6 contains an analvsis of the technology-based networks.
hased in part upon the materiai developed in Chap*ers & and 5. The
Appendix contains descriptive irformation on sone twenty-six networks
which was comPiled in the course of the research. (jee Listing, Table
16.)

4.1.1 Research Methodology

The methodology was comprised oF three majo~ elements: 1) a
Titerature search, 2} follow-up correspondence with tetters or
telephone calls, and 3) a survey questionnaire which was develoned and
distributed several months later. While reviewing the current journals
and other literature, it was often possible to obtain the name of
institutions and individuals directly connected with or knowledgeable
about specific networks. At this point it was possible to follow up
the initial Titerature review with letters or telephone calls seeking
further information. Telephone conversations often led to the
acquisition of further, useful information by the author. In addition
to the standard literature review and telephone conversations, a survey
questionnaire (See Appendix 2.10.) provided additional information not
found in the literature or obtained through further follow-up
activities.

To be sure, the most effective means of compiling a specific
dossier for each network would have been to visit each individual
location and, while on location, accumulate the necessary informatjon .

by personal interview as well as literature acquisition. This,



Table 16, Typology and Listing of Tecknpglogy-Based Networks

¥ideotape Networks

Colorado State University ncluding programs SURGE, Co-TIE, and
other off-campus activities

The lowa Stale Universily Video*ape Mroary

Dther Vidcotape Programs

ITFS Instructional Television networks

The Stanford Instructional Television Network (SITN)

The University of Southern California Instructional Television
System

The University-Industry Television for Cducation (UNITE) of the
University of Minnesota .

Case Western Reserve University Instructional Television Network
of Dhio

Other ITFS Instructional Television Systems

Point-to-Point Microwave Television Systems

The A??Egéggion for Graduate Education and Research of North Texas

The Indiana Wigher Education Telecommunications System

The Oklahoma Higher Education Televised Instruction System

The Michigan fxpanded Resources for Graduate Education of the
University of Michigan

The University of Rhodc Island Instructional Television System

The Ohio State University Instructional Telewvision System

The University of Connoucticut Television System

The University of Califernia-Davis Instructional Television
System

The University of South Carotina Instructional Television System

Broadcast Television Networks

The T ¥V College of Chicago

The Maryland Center for Public Broadcasting
The Miami Dade Junior College of Florida

The Kentucky Educational Television Network
The State University of Mebraska--Project SUN
Other Broadcast Teievision Networks

Other Instructional Television Networks

The City University Mutual Benefit Instructional Network of the
City University of New York {CUMBIN)

Educaticonal Telephone Networks

The University of Wisconsin Educational Telephone Network

The Kansas Statewide Continuing Education Network

The Virginia Polytechnic Institute Multi-Media System
Electrowriter MNetworks

The University Extension Network {(UNIVEX-Net) of the University

of IMinpis
The University of Tennessee Electrowriter Network




-62-

however, was not »ractical for a variety of reasons, time and cost
being the most noteworthy. MNeve ‘theless, it is hoped the drawing
together of information concerning the technology-based networks in
the manner employed in this thesis provides a valvable starting point
for future study Sy individual: and groups concerned with the
application of technology in higier education.

4.1.2 Problems Associated with the Literature Review

While a literature review iz a valuable starting point for any
research effort, many problems are encountered particularly in an
effort of this kind fn which information on programs and costs are
being sought for a sizable number of relatively new activities. First,
there is the possibility that the literature from a source may become
quickly outdated, as well as initially being somewhat out of date.

This is particularly true of articles taken from journals. Unpublished
printed material obtained from various institutions may also not always
be current.

Material that 1S obtained from specific institutions generally
falls into two categories. Some literature is of a highiy factual
nature designed to assist program administrators in orogram development
and planning. In the other category, much information comes in
brochures aimed at “selling” the instructional services to potential
buyers,

There is also the problem of completeness of the literature which
is often designed for a particular audience, for example, educators in
general, educationel administrators or planners, engineering educators

in particular. des‘gn and communication engineers, or educational
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technologists. This. in turn. often leaves the researcher who seeks to
review the literature from a broad perspective with unanswered or only
partially answered gquestions.

It is hoped that the combination of litevature search, telephone
interviews and survey questiornaive will nrovide a reasonably accurate
and up-to-date picture of the technology-basec networks. The survey
was completed towdrds tﬂe end of 1973.

4.2 TECHNOLOGY: AN OVERVIEW
4.2.1 Introduction

The choice of a particular kind of technology must vary with *he
particular environment in which it is desired to develoP a technclogy-
based network. Each technology has certain advantages and
disadvantages intrinsic to that particular technology, whether it s
ITFS television, point-to-point microwave television, television
utilizing telephone lines, videotape, telephone networks or the
electrowriter. Some characteristics and yses will now be described.
4.2.2 Broadcast Television

Broadcast television of the UHF/VHF variety is capable of
covering a broad area (50-75 miles radius) and coming directly into
the home. For this reason, UHF/VHF television has the potential of
reaching very great numbers of persons. However, because of its
one-way, mass communication orientation, any type c¢f real-time,
instructor-student interaction has not been practical. (36)

High costs have been a major problem when UHF/VHF has been used
in conjunction with college accredited educational programming. First.

courses are often produced to be reusable with only minor modification.
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But reusability is not enoughs relatively high enroliment per course
must also be realized. To helip maintain the enrollment level, a given
course may be aired only once ¢ vear or once every two years as
Chicago's T V College has done. (37)

There may also be the problew of securing broadcasting hours
during which a potential student audience could watch the programs.

As the number of courses and programs increase, sufficient broadcast
time to carry the full schedule may become difficult to obtain.
Martin-Vegue, Jr. et al have pointed gyt that there have been problems
concerning allocation of channels to serve specific groups versus the
general public, as well as corresponding problems of convenience
associated with fixed-schedule broadcasting. (36)

Because relatively high enrollments per course must be realized
and because greater diversification and specialization will occur
during the junior-senior and graduate years, the first two years of
college which tend to be less specialized may be the academic level
when broadcast television can be most successfully employed. From the
networks and systéms examined in this thésis, this has appeared to have
been the case to some extent. T V College* has cffered only courses
generally taken during the first two years of college, because it
operates as a component of the community college system of the City
Colleges of Chicaga. The Maryland Center for Public Broadcasting also
has emphasized general lower division or freshman-sophomore Tevel

courses. The SUN project of the State University of Nebraska had

*Specific programs and networks referred to in this Chapter are
described in the Appendix.

**It is reportad now that upper Yevel courses will also be developed.
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initially planned to offer only the first two years of a total colleqe
curriculum that will lead *o an associate degree.** {38)
4.2.3 Videotape |

Videotape, as pointed out by Martin-Vegue, Jr. et al and Loomis
et al, has the advantage of being eronomic in covering a highly
dispersed student popu1atioﬁ which can not be effectively reached by
point-to-point microwave or ITFS television systems. For this reason,
a relatively diverse curriculum may be effectively videotaped for
student usage in relatively small sections per course. {35)

Because the courses are videotaped and then delivered to the
various receiving sites, considerable flexibility in scheduling the
videotaped lectures is created for the period of time that the tapes
are retained at the local sites. Students who have not been able to
attend the regularly scheduled convening of a class can watch the
Tecture at some other time. This has been an advantageous situation
for any student who has wished to review 2 lesson or portion of a
lesson. The course instructor also has the opportunity %o critically
review personal teaching techniques by watching the recorded Tecture.
(39)

If a videotaped course is to be presented in successive academic
terms, through arrangements with the television instructor a course's
videotaped series may be retained for later use. Also because the
videotapes are delivered in most instances by courier or the postal
service to the receiving sites, problems with channel restrictions or
FCC regulations are non-existent.

The greatest disadvantage to the utilization of videotape has been

the resultant loss of real~time interaction between instructor and
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remote student. Crequently. though, ore-scheduled telephone conferences
partially off-set this drawback. Nevertheless. loss of spuntaneity and
informality has been cited. (40}

Compatibility problems may also arise since there is a lack of
videotape and related equipment standards. A producer of instructional
programs may use tapes and equipment which are iicompatible with a
user's playback equipment. (36} Nevertheless. Mariin-Vegue, Jr. et al
have noted that videotape has much in its favor. especially where live
instructional television can not be justified. (See section 4.3.10.)
4.2.4 Instructional Television Fixed Service

ITFS systems have been favored where there have been many classes
with relatively small enrollment per section in a gecgraphically
concentrated area. {(41) The broadcasts are normally Tive and are
therefore conducive to live, real-time interaction. This feature has
been among one of ITFS distribution systems strongest "seliling points.”
Martin-Vegue, Jr. et al have also noted that ITFS stations may possibly
cost much less than a UHF/VHF broadcast television station with fewer
basic limitations. such as channe! ysc time. (36}

Courses are broadcast at pre-arranged times and the off-campus
students can see, hear, and respond to actual class discourse. When
ITFS distribution has been combined with videotaping of the Tectures at
the receiving end, all the advantages and the flexibility of videotabe
are accrued aibeit at greater expense than for live ITFS program
viewing alone. (42}

ITFS television systems have been restricted access networks as
have been vidéotape and point-to-point microwave systems. Only the

member that has been willing to interact cooperatively and purchase the
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service has been allowed to receive the transmission. Morris has gone
one step further and stated that where industry is concerned. the cost
for the instruction, the capital costs. and the operating costs should
be the responsibility of the irdustry or organizations involved. (43)
This has been the situation in many of the ITFS systems, such as those
of Stanford, the University of Southern California, and the University
of Minnesota, in which industry has carried the main financial burden.
As a result, a new source of income, industry, has helped cover the
cost of operating and maintaining the-networks by these universities.
Morris, a leading exponent of ITFS systems, also points out that the
student from industry ofter comes with the financial backing of his
organization. (43}

4.2.5 Point-To-Point Microwave Television

Point-to-point microwave systems have been used to service
geographic areas that have concentrated groups, but which span
distances novmally larger than an ITFS system has been able to service.
TAGER of North Texas is an example of a system that has utilized a 12
Ghz microwave spine to interconnect distant ITFS area coverage systems.
The Oklahoma State Higher Education Televised Instruction System has
implemented its microwave 1ink in ¢ similar fashion. (36)

Througn point-to-point microwave interconnections, a larger
geographic region can be incorporated into a network with muitiple
origination and reception points via Tive interactive television, ie.
one-way video with talkback. Alsc, many of the advantages relevant %o
ITFS systems have been realized by more comprehensive microwave

networks.
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4.2.6 Television Distributed by Telephone Compan+ Lines

In the case of television systems that depend upon telephone
lines for transmission, such as CUMBIN in New York, the primary
adwantage has been that telephone Tines can surpess the Problem of the
New York skvyline. Other forms of distrihution. like TTES and microwave
television systems, would have major transmission problems. (&44)
Although the benefits of talkback television can be realized “n this
manner, the rental costs of the “elephone lines has been a major
drawback. (44)

4.2.7 Other Telephone-Based Technologies*

Other telephone-based technologies, such as televhone conferencing
networks or é]ectrowriter systems also have certain basic advantages.
The University of Wisconsin and the Kansas Statewide Continuing
Education programs are primarily dependent on telephone conferencing.
whereas the Universities of ITlinois and Tennessee systems are
dependent upon electrowriter technology. Advantages of such systems
include the ability to utilize existing te]eﬁhone Tines. This feature
has enabled the networks to serve rura]]y-isOTated regions where no
other technology would be economically practical. Utilizing existing
telephone services, in essence, has provided nearly universal access to
a delivery system. Thus it has been possible for many public and
private facilities to serve as classrooms periodically for a short
time. (45) The presence of telephone service has also allowed for
frequent dissemination of Timited amounts of instruction whenever it

is convenient, rather than restricting the service to fixed schedule

- *CAI networks that depend on telephone transmission Tines, such as
PLATO, are not included in this discussion.
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programming which is often an economic necessity o€ more soohisticated
systems. (26)

Unfortunately, telephone-based networks also have major drawbacks.
The total tack of visual contact “or tclephone conferencing and the
narrow, highly limited form of visual contact for the electrowriter
have been major restrictions. For the electrowriter technology, only
the transmission 2f information writter upon & small surface can be
accomplished during actual interaction between the instructor and
class sections. Any other visual materials must be delivered prior to
the class meeting usually by the mail or courier service. This mode
of transmission may also require the instructor %o teach in a manner
that is not accomodating to his natural teaching style. (43)
4.3 COST ASPECTS OF TECHNOLOGY-BASED NETWORKS
4.3.1 Introduction

In the following sections of this Chapter, cost information
concerning many of the technologies of the networks is presented.
The technoiogies which are discussed include broadcast television,
cable television, ITFS television, videotape, point-to-point microwave
television, and telephone-based instructional technologies. Much of
the cost information is based upon the work of Martin-&egue, Jr. et al,
which provides an analysis for technologies which have both a visual
and zudio component. (36) In addition, Morris et al have contributed
substantial information on comparing incremental instructional costs
of techrology-based networks to the traditional on-campus costs of
instructior in a study concerning the cost-effectiveness of continuing

engineering studies by television. (47) Furthermore, Morris et al
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demonstrate cost trade-offs of videotape versus radio freauency (RF)*
technologies n particular geographical settings and for various Tevels
of programming. The Morris et al analysis is conducted using

data from the Colorado State University-SURGE program, the Stanford
Instructional Television Network, and TAGER. This latter analysis
contains information which is particularly relevant to this study.
4.3.2 Broadcast Television

1t has been pointed out by Martin-Veque, Jr. et al in a 1971
article that UHF/VHF broadcast television systems are relatively high
in cost for both initial capital costs as well as annual operations.
(See Table 17.) 1Initial capital funding may cost from $250,000 to
upwards of $1,000,000.** Annual funding may range from $120,000-
$400,000 for each channel. {36) T V College is reported to have an
annual budget in excess of $800,000 for a two channei operation in the
years since 1966. (37)

The capital cost of $10,700,000 cited for the Kentucky Educational
Television Network has covered the entire cost of developing and
constructing a statewide transmission, relay, and receiving system
that has been used to service all levels of education in Kentucky. (28}
Annual operating costs in 1972, were estimated to be between $1,000,000-
$2,000,000. (49) Costs, both of é capital and annua? nature, are thus
relatively high. 1t should be pointed out that the capital cost and

annual operating cost figures given for the Kentucky Educational

*By radio frequency (RF) technologies, Morris et al is referring to
both ITFS ‘and point-to-point microwave television which are used by
Stanford and TAGER, respectively.

**(osts cited are based upon Published estimates in Past vears and do
not reflect 1974 costs.
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Table T7. . System Costs*

CAPITAL €OSTS

ANNUAL OPERATING COSTS

UHF/VHF Broadcast TV
=TV College
~KETH***

ITFS TV
=Stanford
-bniversity of
Southern California

Microwave Ty

$253,000->$1,002,00G /per channei**

$10,700,000 total system gonstruction
costs (1968)

$271,000/per Channei-$535,350/par
4 channel
1€28,000 (1269}

-3825,000 {1265-72)

£120,000->$300,000 /per channel**
£800,000~ $990,000 fper 2 channel
S] |000 |000‘ 52 |000 )000

$€2,600/par chzrre]-$92,000/¢ chaanel

$222,807/4 channel#sxs

-TAGER $2,500,000 (1966-67} $916,000%%**
-OHETIS 31,700,000 {1970-71)
=-THETS $ 600,000 {1966-68)
~-Rhade Island $ 21,000 {1960-51}
-0hio State University $ 10,000 {1963) —_— e
TV Distributad viz telechone
compary lines
-CUMBIAN $170,000 {1966-70) £250,000
Videotape
-SU $152,000-8180,000 (1967) $159,000
=13 $51,000 {1968-69)
TelePhong Retwerks
Electrowriter Networks
ass should fot De treated as 1974 dollars, particularly capital costs.

**u3rtin-Yegue, Jr. et al. (36)

wxenot exclusively devoted to higher education and also includes point-to-point microwave television system in
aGdition to broadcast television network.

kkborris at al, (47)

FApprorirate year capital costs were incurred.

'll'
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Television MNetwork include funds which are used to financ2 and operate
a statewide point-to-point microwave television system in addition to
the broadcast television network. Not enough information was available
to separate the costs for the broadcast television system and the
point-to-point microwave system.

On a larger scale, research conducted by Wagner of the Open
University in Great Britain has provided evidence that has indicated
the Open University in Great Britain can compete with the costs of
traditional higher education in that nation. (50) Whether a somewhat
similar approach to higher education will prove viable in the United
States in view of structural and geographical differences between the
two countries which affect higher education remains to be seen. The
Open University Project of the State of Nebraska (SUN} which is
currently under development is somewhat analogous to the aporoach used
by the Open University in Great Britain. It is likely that the
knowledge gained from Project SUN which will use broadcast television
and additional instructional support systems, will have a strong
influence on future development of large-scale instructional television
networks.

4.3.3 Cable Television

With regard to cable television, Martin-VYegue, Jr. et al have
compared the costs of cable television and ITFS assuming the following
for cable television: 1) the cable system is already in existence, and
-2) adequate time and channels for distribution of the programs are
available. On the basis of these assumptions, Martin-Vegue, Jr. et al
point out that the cost at the receiving site for the necessary

equipment plus maintenance for a four classroom receiving facility
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stightly favor cable TV. Considerjng the receiving eauipment, TV
monitors. time-shared talkpack facilities and installatinn charges,
the cost for ITFS facilities of approximately $10.750 compare to $9.650
for cable oriented facilities. The main difference is that ITFS
facilities require headend reccivina rauinmen®. while the ciule
subscriber or user pays a menthly vw¢ ta wacelve tnis servigce. 6)

An analys’s by Johnson provides additiona® information
concerning costs and savings to the institutior o *he instance wher
a cable TV channel has been made available to a umversity from a
local commercial cable TV system. {51) For Oregon State Universit:- .
one of the case studies which comprise the Johnson study. the cable 7Y
channel has been utilized extensively, about 40 hours each week in 1971.
Also at this time, 1971, some 8,500 students, both on and off the campus
were receiving televised lecture instruction over the cable TV channel.

By comparing the cost of the salaries fur the faculty that would
be needed to provide instruction to these 8,500 students w'th the
instructional costs by cable TV, Johnson demonstrates that cable
televised instruction costs may represent Tess than half the cost of
the faculty salaries when instructors are used. {See Table 18.)
However, Johnson points out that the extent to which costs may be
reduced by cable TV usage rather than using instructors is dependent
upon the following factors: 1) the maximum class enrollment allowed
in each traditionally taught course, and 2) the proportion of the
instructor's work day spent preparing for and meating with studen:s
in a conventiona1‘c1ass. While the cost of utilizing the cable TV
channel might be less than half the costs incurred by using instructors,

the greatest savings by cable TV utilization occur wher the class
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Table 18: Estimated Annual Cost Savings @eneﬁ@ted By Televised
Instruction. Oregon State University*
(8,500 students *otal annual err>timent)**

Number of Students Per
Class “n Absence of Television

25 50 10C

Faculty Salaries Without Television $192,000  $96,000 $48,000
Less Faculty Salaries

with Television $18,000
Television Center - Annual

Operating Expenses 35,000
Amortization of Capitatl 11,000

64,000 64,000 64,000

Net Savings $128,000 332,000  $-16,000

*From study by Johnson. (51)

**Minimum enroliment for a cable televised course s 250 students,
while the average for Oregon State University is 350 students.
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enrollment of the cabie talevised course are many times the enruliment
allowed in a traditional .class.

A basic problem with utilizing cable TV distribution systems has
appeared to be the relatively limited geograbhical scobe. Most
comnercial cable systems are franchised to cover a given 7ity or
portion of a metrooo?itan area. However. an ir:tructicnal *elevision-
based educational network may de vequired *o Span 1 much greater
distance than cable systems presently cover in order Lo orovide
maximum access to the greatest possible student audience.

A problem encountered upon considering a dedicated educationa?
cable TV system rather than Piggybacking on a commercial system is the
cost of laying the actual cable, Baer has pointed out that the cost for
laying cable above ground may vary from $4.500-$6,500 per mile, while
the cost of laying cable underground may range from $&.000-%$100,900
per mile depending on the actual circumstances. {52) Thus. the cost
of merely laying cable may be a major factor concern ng implementation
of a dedicated educational cable TV system.

4.3.4 1ITFS TV Systems

According to the analysis of Martin-Vegue, Jr. et al,* the most
economically viable large scale techrologically-based educational
systems have been either ITFS TV distribution or videotape networks.
Martin-Vegue, Jr. et al state that ITFS TV distribution systems can

operate at both capital and annual oberations budgets much smaller

*The authors of this article, "Technical and Economic Factors in
University Instructional Television Systems,"” (ref. 36) are actively
involved in marketing ITFS Snstructional television systems.
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than JHF/VWF broadcast television svstems. Thev state that capital
costs may be as “ow as 155 of these for UHF/VHY. and ooerating costs
may favor ITFS over broedcast te evision by ac nuch 2s 20 o 7
However, Martin-Vegue. Jr. 2t a: do not exnlicitly demonstrate how
these particular figures are derived.

Using figures provided by Martin-Vegue. Jr. et al, the mid-value
capital cost per channel for preoadcast TV is roughly $625,000.
Likewise, the mid-value annual operating costs are calculated to be
about $260,000 per channel. Mowever, T V College costs have indicated
this figure may be nearer the upoer limit given by Martin-Vegue, Jr.
et al of $400,000.

Cost figures, also provided by Martin-Vegue, Jr. et al, indicate
that ITFS TV capital costs are $271,000 for a one channel operation
and $535,000 for a four channel oPeration. (See Appendix 9.8.)
Annual operating costs vary ?rom $42,000 for a one channel operation
-to $92,000 for four channels. (See Appendix 9.8.)} MHowever, capita?
cost information from the Stanford and University of Southern
California ITFS networks. both four channel systems, indicate that
Martin-Vegue, Jr. et al's ITFS figures may be underestimates.

Comparing the mid-value capital cost for a broadcast "V channel
to an ITFS channel indicates that the cost for one channe® of ITFS
represents .43 the cost of a broadcast TV channel. However because
the actual range of capital cosis for ITFS television overlaps the
Tower half of the capital cost range for broadcast TV. this figure.
.43, may in some instances be higher.

When annual operating.costs are compared, a c¢lear advantage is

realized with ITFS TV utilization. A broadcast TV annua? operations
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mid-value cost per channel of $260,000 is indicated whereas the ITFS
per channel cost s $42,000. Annual ITFS operating costs for one
channel may run as 1ittle as .16 of the annual costs “or one channel
of broadcast television. For a four channel obPeration ITFS compares
even more favorably with broadcast TY. For example, the four channel
costs of operating the Stanford ITFS network is $120,000 which
represents about .12 the cost of a broadcast television operation
assuming the cost for one channel is four times the cost for a four
channel operation ($260,000 x 4 = $1,040,000).
4.3.5 Videotape

Several of the networks mentioned in this thesis have utilized
the videotape technology, and the most Prominent of these networks is
Colorado State University SURGE program. Baldwin et al point out that
this videotape network has helped to reduce the costs per quarter
" credit for both on and off-campus instruction, as well as being highly
productive. First, the Colorado State University investigators note
that off and on-campus students are charged the veqular residential,
part-time tuition fee of $25 per guarter credit. (53) In addition,
only the instructors who teach the on-campus classes of the University
are used in videotaping programs for the off-campus sections. In
short, no new facuity are added for the off-campus program. However,
there have been more graduate students employed for increased,
non-instructional activities, such as grading assignments. {39)

According to Baldwin et al: "For the M, S. Tevel SURGE
courses which are predominantly in engineering and mathematics,
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the CSU direct cost of instruction* on campus has been

estimated o be $65 per quarter credit. This fidure i3

viewed as a conservative estimate for graduite instruction

which averages 16 students pe~ course. Any effective.

non-traditional instructional system would generally be

expected tg compete with $65 per cuarter credit if introduced
on-campus.

In Table 19 total costs are presented for the Colorade State
University SURGE program. The costs were determined by adding the
individual costs of the following items: 1) amortization of
equipment, recording space and tapes; 2) operating cost of production.
delivery and program administrations and 3) incremental direct
instructional costs of adding off-campus students to existing classes.

After considering the number of hours and tapes required, the
number of ;tudents per section, and sections per course, a cost per
quarter credit hour is found to be $52*%%, (39) The behavior of the
cost sz redit hour (F) is shown in Figure 1 as a functior of the
number of students per section {S) using the average number of
sections per course (N) as a parameter. From Figure 1 it can be seen
that as the number of students per section and number of sections
increase, the costs continue to decline until a theoretical limit of
$13 is reached.

Thus, Baldwin et al state the case for productivity of the SURGE
program as foilows:

"However: in view of the present costs it should be noted that

the on-campus instruction in these courses has a direct
instructional cost of $65 per quarter credit for an average

*According to Baldwin et al: "The 'direct cost of instruction'
on-campus in the traditional mode is defined here as the instruction
cost (faculty salaries) divided by the total number of student
quarter credit hours associated with that instruction." (39)

**Appendix 9.9 provides further details.
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Table 19: Total Lost of SURGE Instruction*

Dotlars per Dollars per

Recording Delivered
Hour Tane
Equipment, Space
and Tape 7.10 0.50
Office of Ed. Media
Operating Expenses 25.16%* 3.00
Instructional
Operating Expenses -- 1.254¢1.30 S
Total $32.25  $4.75¢1.30 S

S=students per section

*From Baldwin et al. (39)

**Based on ability to operate at current CSU level of 80 courses/year.
This value becomes about $18.35 for enlarged program of 160 courses/
year.
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course enroliment in 1971-72 of 15.6 students. The average
cost of instruyction for hoth on-campys and off-campus

instruction is:
Favercue =15 6 k-%—:’) 15 g (-55?—)
- S5C per uuarrer credit.”

“"Clearly, the program lowers the insiruc-wﬂnal ¢ost from

the point of view of the uniwv 'si‘y and al.o increases

faculty productivity." (39)

Sect10n 4.3.10 presents a detailed compar-son of cost; of
videotape versus ITFS systems for differing user populatiggs and
differing levels of programming. \

4.3.6 Point—éo-Point Microwave Television

For point-to-pcint microwave systems. the capité? costs vary
greatly with the scale of fhe cperation. Small one-hop video with
_two-way audic systems may cost less than 10% of the cosfs for an TTES
system. The larger scale cperations as in TAGER, the Oklahoma Higher
Education Televised Instruction System, or the Indiana Higher Education
Telecommunicaticns System cases may cost‘geveral times the capita!l
cutlay for an ITFS-system‘ However, point-tc-point microwave allows
for more directionally specific, distant coverage, especially when
used to interconnect points over wide areas such as the previocusly -
mentioned networks (Oklahoma's and TAGER ) do.

The capital costs for a point-to-point microwave system may be
several times less than the cost for a statewide educational televisior
system sﬁﬁh as the Kentucky Educationa]'Te1evisiﬁn Network which
incorporates both microwave and broadcast television distribution
within thelsystem. However, in either case, the number of relay and

reception points ir the system greatly affect the costs.
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Point-to-point microwave television applications may be desirable
when the f0110w{nq conditions apDly: the number of recebtion points
is to be restricted or specific locations are to be accessed. talkback
is to be utilized, and more exiersive distances “han aro feasible with
ITFS must be achieved. In addition to possibie Lns! advaﬁtagca untder
certain conditions, Doint-to-point microwave ndy alsc be rore
advantageous than UHF/VHF broadcast television for tae orevicusly
cited reasons of 1imiting access by non-paying users and utilizing
talkback.
4,.3.7 Telephone-Based Technologies

Where television distributed by telephone company lines is
concerned as in CUMBIN's case, the capital costs are reascnably lower
($170,000) than the other television and videctape-based technclogies,
but the annual costs of operation (for CUMBIN approximately $250,000 in
19?3—?4) are far in excess of those indicated by ITFS or videotape
networks.

Other technclcgies, not mentionéd by Martin-Vegue, Jdr. et al,
such as the electrowriter and the telephone conference hook-up are less
capital intensive, and alsc less costly ooerationwise than TV systems.
Kriegel has pointed out that for electrowriter set ups, the first
link between origination and reception locations will cost about 56,000
for a total investment. For each additional receiving location an
investment of $3,000 is then needed. To this investment are the zosts
incurred for rental and use of the interconnecting telephone lines.
This rental cost is a reCUrving cost, and it varies so that any single

-cost figure would only be accurate in specific instances. (33)
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Kriegel alsec has Pointed out that the cost of a telephone
conferencing network is 1ess than the cost of teiephone Vling rental for
a similar electrowriter network simply because the electrowriter must
utilize two lines for video and audic transmiss’on. The electrowriter
and telephone conferencing networks are most practical for sparse. low
density use where funds are relatively less than those requiré? for the
more sophisticated technologies. (33) f

4.3.8 Talkback \

5,
According to Martin-Veque, Jr. et al, there have been three -
primary methods of develoPing talkback caoabilities, ie. the capability

for real-time interaction between the separated class sections of a
course. These methods are telephone, standard microwave facilities,
and the ITFS audio-allocated spectrum. Costwise, Martin-Veque, Jr. et
al have estimated that for a ten year périod servicing 27 different
Tocations, ITFS response costs .49 the cost of leasing telephone lines
for four channels. This factor, .49, becomes smalier if a time-shared
talkback transmitter is used to serve the four channels rather than
having each channel with its separate response capabi?itiés. The
comparison has been made with regard to telephone lines considered to
be the necessary minimum to preserve voice quality by Stanford
University. The actual dollar cost for utilizing telephone lines for
this same ten year interval are approximately $1,050,000, while ITFS
audio response costs are approximately $530,000. The Jatter falls to
$170,000 when a time-shared talkback transmitter is used. (36)

4.3.9 Cost-Effectiveness of Technology-Based Networks

Morris et al.in their study concerning instructional television

networks for continuing engineering education provide much information
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concerninid the cost-effectiveness of three technology-based networks.
These networks are the Colorado Stdate Uﬁiversity SURGE program, the
Stanford I[nstructional Television Network, and TAGER. (47) Ir their
analysis of the cost-effectiveness of fhese three systems, Morris et
al compare the on-campus instruction costs per student-contact-hour to
the TV instructiona? costs per student-contact-hour of the network.
The instructional cost per Student-contact-hour is defined by Morris
et al as the Instruction Cost Index (ICI) and is determined for both
the on-campus case and the network case. It is the comparison of
these indices for the on-campus situation and the network which then
are used to characterize the cost-effectiveness of the network. In
addition, only the incremental cost of instruction is used to determine
the cost of instruction for the network,lie. faculty salaries are wholly
allocated to on-campus costs rather than distributing the instructional
cost between the network and institution on the basis of number of
off-campus students and on-campus students. (47)

From the resu]té of their study, Morris et al indicate that
Tj CSU-SUR@E instructional costs per student-contact-hour are pot more
than 64% of the on-campus cost of graduate instruction, 2) SITN costs
of instruction are 50% of the on-campus instruction costs per student-
contact-hour, and 3} TAGER instructional costs compare favorably with
on-campus costs. Thus, it is concluded that these networks are
cost-effective. (47) . |

Morris et al, however, have cautioned that in order to maximize
the income from instructional TV network programming, fee

considerations must be taken into account for special participants.




Morris et al make thig soint with particular regard *o the “tanforr
.system by the following statement:

“Many organizations are Darf1c1pat1nq primarily because
of the auditor, NRO (non-registered option, and ACE (Association
for Continuing Education}* related features of the ITV system.
If¥ these features did nof exist, a significantly different
(financial) picture would be apparent. Ffor example, cf the
4,199 student course registrations in 1972-1973, only 562 or
13% are matriculated Stanford students. One can conclude
therefore that the Stanford School of tngineering ITV Network
is economically viable as a direct result of the totality of
its educational seivices to industry, not just those related
to degree seeking students.” (47}

4.3,10 Cost Comparisoen of Rad10 rrequency Delivery versus Videotape
Delivery

Morris et al point out that networks based on either tne
videotape, ITFS TV, or point-to-point microwave technoiogies have
many similar costs in common such as c1assroom’fac111ties. However,
it is the costs of delivering the 1nstrucffdﬁ that snouid most concern
the institution.** The delivery costs of instruction have in the
CSU-SURGE, SITN, and TAGER cases been shown t0 be dependent upon
factors such as the geographical distribution and number of
participants. It is these factors which may influence the choice to
utilize either Radio Frequency ﬁRF) delivery or videotape delivery.

To demonstrate the effects of geographical distribution and the
number of participants on the choice of technology, Morris et al use

actual information from these three networks in hypathetical situations

*See Stanford Instructional Television Network {section 9.2.1) for
further details concerning the NRO and ACE features of the system.
Words and phrases in parentheses have been inserted by the author.

**In these cases, the receiving sites for these three networks are
business and industrial locations that provwde for their individua?
receiving facilities.
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to do the folluwing: ) compare the cost qf’ Stan‘ord s nresent PF
delivery system to one using viceotape delivery to serve Stanford
participants «~ith the same leve!l of programming. 2) compare the cost
of TAGER's present RF delivery system to one using videctape delivery,
3) compare the cost to Stanford for using RF delivery rather than
videotape delivery when the larqe geograPhical distribution of the
TAGER system exists, and 4} finally, compare the cost of RF delivery
to RF delivery at half the present Stanford programming level for only
one off-campus section-per course. In cases 1) through 3), certain
cost aspects of videctape delivery are based upon the resuits of the
analyzis ¢f Colorado State University's SURGE program, sucnh as the
cost per delivered videotape. Also in #Morris et 31's hypothetical
transformation from RF delivery to videotape delivery, it is assumed
that the number of receiving locations per course is the same as that
“found for CSU-SURGE in cases 1) through 3). (47)

Sfanford is an example of an RF delivery system that serves a
concentrated geographical area. while TAGER is a case of RF delivery
that is used to serve a more widely distributed clientele. -Aithough
CSU-SURGE was not directly examined, SURGE data was needed in order
fér Morris et al ta transform the RF-oriented networks to the -
hypothetical videotape networks, and this data would be characteristic
of a targe scale, videotape network Serving a statewide aucience.

For case 1), presented ébove, Morris et al determine Stanford's
cost of using RF delivery to be .29 the cost of videotape delivery.

In other words, it cbsts Staﬁford $44,820 annually to use RF delivery
to distribute 200 courses (6,0ﬁﬁ hours of broadcastiﬁg) to 30 participa-

ting compgﬁies whereas videotape delivery wouild cost $5155,641. For case
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2}, TAGER's cost for using RF delivery is 1.27 times the rost of the
videotape delivery. Or, it costs TAGER $236,41¢ to use RF delivery
rather than $186,769 to'use videotape. For the zase of 3). Stanford's
cost of using RF delivery to provide instructicr to the R0 combanies
participating in SITN. buf spread over the area which TAGER services
would be 1.53 times the cost of videotape delivery. Jollarwise, it
would cost Stanford 31,740,000 to use RF when videotape detivery would
cost only $1.138,000. For the case of 4}, Morri- et al indicate that
if Stanford was broadcasting 100 coursec {3,000 hours) each year
rather than 200 courses (6,000 hours) and there was only one off-cqmpus
section per course, the RF delivery costs would be 1.66 greater than
the cost of videotape. .
As Morris et al point out, cases 1) and 2) démbnstrate RF
delivery is ﬁore feasible when a concentrated area is to be served
(< 40 mile radius). -Case 3) points out that distances ranging beyond
a 4Q mile radius and reachingd about 44 classrooms dramatically change
the choice of either RF delivery or videotabe delivery. For case 4),
Morris et al demonstrate that if the initial level of programming and
number of participants are not adequately evaluated, the incorrcct
choice of RF delivery or videotape delivery can be costly to the
network. {47)
In sumation, Morris. et al state, "the choice between a video-
tape delivery system and an rf delivery system can be made by
comparing only costs of delivery and ignoring on-campus or
off-campus classrooms costs.... If the number of participating
organizations is small or if the number is large buit is widely
dispersed geooraphically, the choice will tend towards videc-
tape. Conversely, if the number of organizations is large and

within potential line of sight of a broadcast system. the choice
will tend towards &n rf system." (47)
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To this Morris et al also suggest that each individual situation in
which a technology-based network is a possibility is unioue and that

the particular circumstances reguire careful analysis. (47)
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5. TLCHNOLOGY-BASED NETWORKS: SURVEY RESULTS

5.1 INTROOUCTION

From the list of technology-based networks presented in Chapter
4, a survey questionnaire was developed and sent by the author to
27 networks . * nge 20 networks responded. Initially. teleohune
contact was established with the majority of participants who were

subsequently mailed the questionnaire. "Survev 9f the Rolc of Tachnolony

1

in Higher Education.” several months later. ApPendix 9.70 contains
a copy of the questionnaire. which employed an oPen-ended format. In
general, the sample was representative of the various types of networks.
(See Figure 2). No network on the basis of kind of technology utilized
was overrepresented by more than 10%. Unfortunately no respondents
employing electrowriter fechn010gy replied to the guestionnaire.

The purpose of the questionnaire was to obtain information., from
the viewpoint of those responsible for or involved in technology-based
networks, concernina the present and future role of technology in

higher education.

Questions were asked concerning the kinds of student users ‘“x\\\\

initially intended to be served and the kinds of users actually served

by the networks. In addition, the respcndents were questioned concerning

the extent to which these students were receptive to ins:ruction via

*Only 27 questionnaires were distributed although a few more
networks are briefly identified in the Appendix. O0f the 20
respondents , two are not included in the 1ist of Table 16 or
the Appendix. One of these networks was discontinued, and the
second was not yet at the stage of development that the literature
had indicated.
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telecommunications. The samrle was also asked ahout additiong)
interast by arouvs that miaht wyant to receive instruction via their
network.  Other questions »osad concerned conditrons needed to
effectively usc telecommunicaticns for instruct:ona’ purposes and
opinions obout the future impact of technoloay in hioﬁer education.
The sampie population was also asked to briefly discuss the étatus
quo of their network with reqard to stabi'ity, expansion or contrac:ion
and their willingness to enter into a more extensive teleconmunica-
tions network along with thelreasoninq 1oy this position. Tinally,
tnformation concerning costs|and sources of funds for the development
and operations of the networks was alsc souaht.

The respondents held various positiong within the networks, -
varying from directors to instructors. System directors or directors
of divisions through which the networks operated reDresentéd the
jargest arouo {607.). Deans of co]]eges’Or divisions {15.). professors
{15}, coordinators of programming {10%), and a departmental
chairman (57) comprised the rémainder of the respondents. Some of
thesc respondents served in a dual role, for example as both a
professor and a director.

5.2 INITIAL DhTE OF NETWORK QPERATIONS ;
In response tu the question, “In what year did yeur system become
fully operational (technically)?," the sample indicated that of the
twenty networks, 75% have bheen operating less than a decade, and
s1ightly more than 30% have become functional since 1970,
fn the averaqe,_the:systems were pr05059d s1inhtly more than

two years before the networks became operational. "ost responses
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indicated that it was 1¢as than a yéar_afger the gvstem became fully
operational that fully accredited co?’ieae-]evv1 courses were taught
over the system, ‘

5.3 [INTENDED AND ACTUAL STUDENT GROUPS SERVED

In response to the question, "Which groups was your systcm
person§‘(90ﬁ) and part-time graduate students (?Si) were the most
frequetly cited categories. To a lesser extent, full-time and
parijtime undergraduates, full-time graduates, semi-skilled workers .
and the general population were target grouos for the instructional
netwarks. (See Table 20.)} When queried about sPecific occupations,
the Ehgineering prﬁfession was singled out as the most Sianificant
target group with business and teaching occupations next in order.

None of these specific categories is a clear-cut majority (> 50%),
however.

Responding to “Which groups have turned oyt to be the principal
users of your system generally?," the same paétern that was apparent
" for the intended student users held for the principal studentc actually
served by the network. “Professional persons" (75%) and “part-time
graduates” (607} were the outstanding categories followed by full-time
and part-time undergraduates, full-time graduate Studegfs, semi-skilled
workers,s and others. (See Table 20.) Likewige, the engineering

occupation, followed by business and teaching were the specific

professions most often cited.

*for brevity, many of the questions'havé been paraphrased.



Table 20: Intended and Actual Student Groups Served in Survey
: of Technology-Based Networks*

Intended Actual

| Full-Time Undergraduate Students 357 35/
Part-Time Undergraduate Students - 35 20
_ Ful1-Time Graduate Students 25 20
Part-Time Graduate Students 75 - 60
Professional Persons 90 75
Semi-Skilled Persons 25 20
General Population 20 15
No Group in Particular , 0 5
Others 25 25

Specific Categories .. Intended Actual
scientists ' 20% 10%
engineers 45 40
business _ : 20 25
nursing ‘ ‘ 5 10
medicine . 5 15
teachers 15 25
vocation/technical or1ented persons 10 5
law 5 5

kindergarten through senior h1gh

school students 5 5
prison in-mates ) 5 )
housewives 5 5
handicapped perSOns 5 - 5
governmental groups 0 5
technicians 0 5
secretaries 5 5
religious groups 0 5
adult gqroups 0 10

*Per cent figures refer to the number of institutions in the sample
- indicating the particular category.
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.4 ADDiffONﬂh~5TUDENT GROUT [NTERFST TN INSTRUCTION

To the auestion. “"Have any studeni aroups other than those now
served or expected to bé served shown anv interest in receiving
instruction by vour systewm?." 40 of the sample responded that
additional interest had shown, 35% of the sample indicated that no
additional outside interest had been shown, while 25% did not know
or respond to this question.

From the 40" indicating additional interesti. half noted that
the groups cxpressing this interest had the came orientation as the
present clientele. For example. more business oOv anfdineering organ-
izqf%ons were intercsted in havina an opportunity to receive courses,
in addition to the present groups served. The other half which noted
interest and which had an orientation that was not DreSenf]y heing
served were. of a continuing education nature. Although these tatter
respondents considered these additional groups different from theiv
present clientele, many of the other respondents had been serving
just such persons: businessmen, teachers, =mployees of state agencies,
housewives. plus qifted hiah school students and medical students.

To the {nquiry concerninng "encountering any botential student
Orpup that was unreceptive or gninterested in Lhe idea of receiving
instruction via the system,”" some 65% 0. the ~anole respended that
only a receptive clientele had heen the recipient of instr ctional
services. 0Of the 25% that didfindicate encountering a nonresponsive
9roup . specific mention of these groupé included traditional on-campus
students or Students with easy access to the {raditional campus. Also

mentioned were students attending a private university or aenerally

anti-technology oriented students. plus one professional aroup of sales
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clerks that was not responsive to a orepared education sories. Only
107 did not resoend to this question.
5.5 NECESSARY CONQITIONS FOR THE EFFECTIVE USE OF TECHNOLOGY

Responding to the question. “What conditions do you ‘ezl have to
exist for telecommunicationt to be beneficial for providing
instruction?." the two most noted <onditions wére ar overall nositive
attitude on the Part of all parties involved (707) and a clear need for
the services which a telecommunications system dould best perform (35%).
Positive attitudes, motivatioﬁ, and a willingness to cooperate on the
part of faculty., policymakers, administrators, and students were
considered to be beneficial for effective utilization of telecommuni-
cation systems.

Other conditibns cited less frequently included procurement and
use of a system that is relatively free from major difficulties. This
also included understanding the limitations of the technology itself,
and developing and utilizing the necessary support systems, of which
interaction or response capabilities were mentioned. Also, the need
for quality materials with adequate mechanisms for nrogram development
such as released time and tenure opportunities for faculty involved
with teaching via technology were consfdered necessary. In addition
responses inciuded the need for a healthy financial atmosphere,
leadership, and demonstrations which prove the feasibility o? technology
as a viable medium for instructional purposes.

Conversely, in znswer to the question, "Under what-circums%ances
do you feel that tel2communications media are not beneficial in pro-

viding instruction?,' the respondents (50%) considered the imﬁroper use

of telecommunications as the most adverse faztor.
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With respect to this issue. it was nointed out that lack of adequatoe
planning. coord nation. and taplementation of ‘thl' nelwork would result
in less effective instructional services, In addition usina technologi-
cal delivery when it was not necessary aften resulted in poor attitudes
by the sfudents to using it. Cited in this question were the lack cof
adequate support systems, irrelevant content or an unsuitab'e nethod
of presentation of fhe broadcasts resulting in less effective use of
technology. Other peftinent factors were poor viewing condifions,
unjustifiable expectations from a given application of technology.
tack Of committment on the part of the parties involved, and 9 lack of
quality materials.
‘5.6 CONSIDERATION OF LARGER REGIONAL OR NATIQNAL NETWORKTING

To an inguiry concerning "possibilities of the tgchnology;based
networks becoming involved in a more extensive regi9ﬁ%1 or national
resource sharing network," the majority of the sam51e {55%) Tooked
favorably upon considering possible participation in a larger regional
or national network. Only 157 df the sample was not willing to’
consider areater network participation. In these particular instances,
reasons cited were the Tack of need and the fact that in one instance
the present network was beina discontinued. Another 207 were not -
willina to Endicate one Qay or the other. The primary reasohévfor
uncertainty in participat;ng in a larger network included tpe need to
show the benefits of such an arrangement for the particfpg?%s, to
demonstrate that the quality of instruction could be main;ﬁined; an-

finallys t0o insure that the salient features of the presaht system would

not be tost. Only 10% did not respond to this question.
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Concerning the advantages or disadvan’ages of more extensive
network involvement many poss'ble advantades were cited. These
included the abilily to diversif: present o“fer‘nas (357). better use
of resources (357). and possible cost savinas (70"}, With reaard to
diversification, broader courses of study could be more casily
offered with better prodrammine and higher qua’ity products.
Possibilities for move diverse learning options were 2150 considered
as an advantage that might be derived ffom a larger. regional gr
national network.

Possible utilization through cooperation and sharing of other
network members' strong points and expertise were mentioned in
conjunction W%th overall better use of resources. Throuch such
cooperation more students might be served at less expense and with
possibly better distribution of educational services. Use of a larger
network distribution system was also considered a source of enerqy
savings (primarily gasoline).

The greatest drawback Seen to participation in a larger network
was the possibility of the loss of control (35%) of such aspects as
scheduling of courses, Quality of coﬁrses, and the caliber of
instructors. :Genera1 problems concerned with loss of flexibility and
complexities of administration were also citéd as disadvantages resulting
from greate; networking than was presently implemented. Other drawbacks.
less often cited. included possible cost barriers of interconnectéon,
working out acceptable tuition rates among the particinants, and other
accounting matters, and transmission or broadcast ‘timitations and time
delays in dissemination and retrieval of mate?igTs distributed through-

out the System.
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5.7 COST FACTORS AND SYSTEM FUNLING

In answer to the question, "Have system costs been a <onstraining
factor Or have you been relativelyv free to develop the system as it
was envisioned?.," 537 of the sampie indicated cost limitations in thé
development of their particular syster. while only 20 indicated
relative freedom {rom cost constraints in the imolementation of their
ne twork.

When questioned concerning “the percentage of total aid recéived

“for initial development by several sources (federal qovernment,.jn-hou;e
funds,retc.)," the dreatest percentage of deve]épmenta] monies were

i§tated to come from in-touse funds (39%). when averaged over the twenty
gyﬁtems that responded. (See Table 21.) Funds from "other" sources,
of which business and industry comprised a sizable component, financed
224 of the initial costs. The state dovernment and private qifts were
responsible for providing 177 and 14% of the funds, respectively. while
the federal government and private foundations provided very little
support.

A majority of the twenty system; surveyed (11 ne*works)} indicated
that some in-house funds were received for initial developméht. 0f
these eleven networks, seven cited in-house funds as the primary
source Of support with the range varying from 10% to 1007 of total
funding and averaging about 74%. Whereas some federal gdovernment

lgrants were indicated as a source of initial financing by six systems,
a number second only to in-house funds, no system received more than
337 of its total funds from federal grants. The average funding for
these six systems indicating some federal support was about éO% of

total funds.
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TARLE 2)1. Relative Levels of Funding for Initial
Development and Operation of
Technalogy-Based Networks

% of Total :
initia! NDevelopment % of Total
Source Funds** Operating Funds***
Federal Govt.
Grant 7 2
State Govt.
Grant 17 18
Private Foundation : .
Grant 2 0
In~House Funds - 39 36 N\,
Private [ndowment
or Gift 14 2
Student Fees* . 10
Other 22 23
TOTAL 101 100

*Student fees not applicable as a source of initial development funds.
**Derived on the basis of 14 usable resbonses.

***Derived on the basis of 16 usable responses.

|
.

\
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Four networis have received support from Orivatc endowments or
gifts for initial start-yp, of which half indicated this was a
primary source of fundine. 7or these four networks, the ranae of
financina from orivate endowments or gifts varied from 237 to 907 of
total funding, and averaged €37%.

Private foundation arants. state ogovernment., and other sources
(business, industrv, ctc.) were each cited by not more than four
systems as having provided support. However, when funding was made
available from these sources, in several instances the amount was
sizab}e.

Responding to "What percentage of your total aid helps to provide
" for the present operation of your system?," the greatest source of
funds came from within the institution (36%). The second greatest.
source Of total operating funds came from the “other" category (237)
of which corporate and industrial monies, again, provided a sizable
portion. Student fees and state government grants on the average
provided 19% and 18%., respectively, of the total annual costs Of
operation. |

For the support of network operation, in-house funds and student
fees were cite& most frequently as sources of monies. Some eleven
networks indicated usina in-house funds, and over half of these systems
indicated this nonev was the primary source Of support. The range of
support varied from 30% to 1007 averaging 79% for all systems using
in-house funds.'_ )

While six systems in the sample indicated using stu&ent fees as
a source of support for operational costs, oniy two considered this

a primary source of funds. The range of funding, however, for all
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six systems using student fees to finance operation varied from 257
to 100%.

Four or fewer networks indicated roceivina funds frowm each of
the following individua]lcategoriesz the -federal governmen:. thé
state government., private foundations, Drivate qifts, or “others”.

With regard to the "cost-effectiveness of their system. GO% of
the respondents considered their system to be cost-effectivw.. However,
the criteria upon which this response was made did not necessarily
involve actual dollar criteria. While a variety of reasons were Stated,
the-most prominent criteria cited for cost-effectiveness was the
qualitative one of providing a valuable educational service. Of the
twelve networks, 25%‘used this criteria. Other reasons,citeq by
individual networks included: thg income from the System programs was
greater than the costs of providing the service: low costs: the
programs were self-sustaining on tuition fees; and the continued
purchase of the service by the recipient. The remainder of the
sample (40%) Qas equally divided over whether their particular instance
vias not cost-effective or simply that the situation was not known.

5.8 GROWTH ORIENTATION "

In response to the question, "Do you feel your system will continue
to grow. or has reached stability, or perhaps wiTi be redﬁcing its
scope presently or in the near future?,” the majority of the sample
(65%} indicated that expansion was in their plans. Growth, in this
instance. referred to an increase in the number of students served
and/or -an increése in the number of locations reached. From the

remainder of the response. 20% of the systeﬁs were stable with respect
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a
to growth and service, while only one of the twenty systems (5%)
indicated any cutback.

The changes as a result of growth that were occurring involved
a more diversified means of reaching many of the kinds of students
presently served. Tor example. there were instances of employing
industrially-located, regional ciassrooms (USC}. incorporating more
institutions into the system (TAGER. IHETS, CLMSIN}, including more
services such as computer information and instruction, plus Tibrary
materials (T V College). These kinds of changes as a result of
expansion were indicated by about 25% of the sample. To a Tesser
extent, an increase in the number of locations, and the reaching of
different or more of the same clientele wére indicated as factors of
change.

In response to the question, "If growth is anticipated, what
kinds of audiences do you plan to reach?," some 757 of the sample
planned to reach the same kind of student audience that was presently-
being served. These were primarily engineers, workers in industry,
-busineSSmen, medically-oriented groups, and traditional students. For
the 40%, which indicated probable future service to different groups,
the areas of business, state agencies, industrial and supervisEry
personnel, high school teachers, adult and continuing education
students., home learners, and exceptional high school students were
cited. These groups appear to belong to the continuing education group .
of learners, and whilé many networks are servicing these kinds of
students, others are beginning to do so. In general, these learners
have not been of traditional college age, nor have these individuals

had traditional daytime access to the conventionél campus.




-103-

9.9 FUTURL ITMPACT OF TECHNOLOGY ON HIGHER EDUCATTON

In response to the question. “Do you believe the utilization of
technology will have a major impact in higher education for providina
instruction off-campus or between campuses in the future?.” the
majority of respondents (757) did believe that telecommunications would
have a major 1mpact on higher educatton. The reasons cited included
the tightening budgets for traditional higher education and the growing
importance of educational opportunities that are not obtained in the
conventional ways.

Responding to "What major influencing factors would promote more
widespread future technology usage?," foremost mentioned waé the need
for adequate funding (507), followed by more positive faculty and
administrative attitudes towards committment, receptivity, and under-
standing, and finally the need for better hardware and software and its
proper utilization (35%). Many of these same problems were mentioned
in conjunction wi}h the sub-sample utilizingltechn61ogy in non-traditional
higher education from the Ruyle et al study. o

In answer to "What major influencing factors wbﬁ]d inhibit more
widespread future technology usage?," 55% of the responuents mentioned
lack of financial support, 35% mentioned unfavorahle faculty attitudes,
and 307 wentioned inadequate instructional programminn. Poor adminis-
trative attitudes and generai rejecttion of technoloqy were also cited

as inhibiting factors.
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9. ANALYSIS: TECHNOLOGY-BASED NETWORKS

6.1 INTROGDUCTION

In this Chapter several aspects of technclogy-based networks are
anaiyzed. The -ationale for nétworks based upon increased educational
opportunities for students, sharing of resources, etc. is presented.
Other characteristics‘of the networks are examined including the kinds
of students served, institutional relationships, instructionatl
characteristics, and cost aspects. The analysis is based upon the
results of the survey of the networks presented in Chapter 5 as well as
published and unpublished 1iterature developed in Chapter 4 and the
Appendix. fhis Chapter concludes with a comparative analysis of
-techn01ogy-based:networks vis-a-vis the technology utilization in
Ruyle et al's study of non-traditional opportunities and programs.
Selected results based upon raw data from the Ruyle et al study
performed in conjunction with the work of the Commission on Non-
Tradifional Study (CNTS) were presented in Chapter 3.

6.2 TECHNOLOGY-~BASED NETWORKS: RATIONALE
6.2.1 Benefits to Industry -

Industry has been one group that has gained significant benefits
from the increased access to highe; education. Engineers and business
personnel have been able to'pursué graduate degrees because the networks
have been able to overcome several obstacles. The time required for

“commuting to and from campus hé; targely been eliminafed for eithgr the
student or instructor; A; a result, ‘problems such as excéssive time off
the job, travel fatiéue, and energy consumption in transportation can be

minimized. (54, 55)
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Through networking, the actual geograPhical separation of location
of learning and origin of instruction have becoﬁe Tess o7 a hurdle.
For example, via SURGE, Colorado State University involves industry
throughout the state of Colorado. The MERGE television system of the
University of Michigan has provided an educational service to the
Detroit area where 60% of the state's engineers are Ssituated, but
which is over 40 miles from the origin of instruction at Aan Arbor.*
6.2.2 Benefits to Other Professions and Students

Not only have industry, business, and other organizations
benefited but also many other grodps. Other professionals, like
in-service teachers, have been able to pursue graduate studies or
receive certification via instructional technology, while remaining
on the job. For example, the videotape network of Colorado State
University, Bradley’s ITFS system, Rhode Island's point-to-point
microwave te1evision,land the Kentucky Educational Te1evisibn Nétwork
have offered courses for members of the teaching profession.

Handicapped, sick, or confined persons have also benefited through
" ¢ollege level work delivered primarily by a technology-based network.

!

The Indijana Higher Education Telecommunications System and T V College
of Chicago have served brison i%-mates. T V College has also served
the confined home 1e$rner. Many hospital personnel have alsu had the
opportunity to receivé instructional programs via techno]ogy as in the

case of the University of Wisconsin Telephone system.

*Specific programs and networks referred to in this Chapter are
described in the Appendix.
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Technology has aided community college students in successfully
making the transition into feur year colleges and universities and
graduating on schedule rather than being delaved because many
necessary prervequisite courses could nct be easily taught at the two
year institutional level. The CJ-TIE Programlis a case in point for
students who take engineering courses, usually only available at four
year institutions, while.still at community colleges. The University

of Southern California's ITFS system and Project HI-TIE of Eolorado
State University have provided a means whereby many high school
students could begin college much sooner than otherwise possible.
6.2.3 Resource Sharing |

Many students presently in the "mainstream” of higher education
have benefited from courses transmitted by technology-oriented
networks. TAGER of North Texas, the Indiana Higher Education
Telecommunications System, T V College, the Maryland Center for Public
Broadcasting, and the University of Connecticut have made the
educational resources and instructors at one location available to
many institutions or eampuses_in their region. T ¥ Co11eée and the
Maryland Center for Public Broadcasting have primari]} done so¢ at the
freshman and sophomore levels, h

This sharing of resources such as faculty time and experiise has
demonstrated a potential capébility for inter-institutional cooperétion
whereby the student has the opportunity to choose from. a broader
variety of courses and curricula. This has been nowhere as épparent
as in industry. Many industrial locations in San Francisco and Los

Angeles in California, Colorado, Fort Worth and Dallas in Texas now
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are able to share in the instruction carried on a* college campuses
in their respective cities. Unti} recently, thﬁse campuses had been
the gnly instructional sites.
Some evidence also indicatés that using educational resources o
reach many distant and dispersed groups enables the institutions
“involved to increase their educational productivity, for example, by
increasing enro??mentsﬁ In some cases, the instructor can handie the
additional remote students with few problems or 1ittle extra aid. In
other instances. the addition bf remote students has created adequate
enrollment for a course that otherwise could not have been justified,
or might have been presented in smaller sections using more personnel.
In addition, the full utilization of the resources or services
of the network can contribute to its successful financial operation.
One of the ITV systems in the Morris et al study was cited as
recovering the incremental cost of instruction via the network
services to the participarts. Several reasons were pited for this
favorable situatiﬁn. One major reason involved using all channels,
8 hours each day, five days a week dur1no the academic year plus
sumner programming also for pr0v1d1ng 1nqtruct10n to the
participants, Another reason was the inclusion of not only college
accredited »rgramming but other non-accredited programming that was
éppealing to the industrial participants. It was also this
non-accredited participant option which also attracted many
participants which greatly contributed to the favorable financial

status of the system. (47)
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6.2.4 Creating Off-Campus earning Sites

Through the outreach of the various neilworks, many sites and
locations have become centers of learning. Industrial classrooms and
conference rooms have served as congregation points where students
7ay participate in courses. Regional classroo:¢, in the case of the
University of Southern California Instructiona® Television System or
the learning centers of Chicago's T V Collecr provide educational
settings. Locations such as state agencies, hich schools, court
fouses, penal institutiOns,'hospita1s, Tibraries, and the home may.
also serve aS learning sites in addition to the traditional campusés
of two and four year institutions.

Under certain conditions, these technology-based networks can be
expanded with relatively Vittle difficulty by taking advantage of
existing buiidings. When the proposed point of reception is alrea&y
situated within the range or Jine of sight of instructional television
braadcasts, tken only the receiving hardware need be installed. (55)
6.3 STUDENTS SERVED BY TECHNOLOGY-BASED NETWORKS

From sections 5.3 and 5.4, it becomes evideﬁt that professional
persons are the largest student group served by the technology-based
networks surveyed in this investigation. These professional persons
in large vart are from the business and industrial community. The
engineering profession is most heavily représented. Many part-time
graduate students are engineers in business and industry. The next
most froqﬁent?y crted professions are business and teaching.

What might be characteristic of these students is their need to
have access to“the most up-to-date information and skills. For many

of these professionals and skilled workers, their occupational fields
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are rapidly changing and auvancing. As a result. there is a constant
need to renew Sskills. unuersianding. and knowtedge. Thus, if
instruction via the extended instructional networks is the most
convenient and quickest route to acquiring neeaed information, it is
utilized. Since the instruction can come to the Jearner, it need not
greatly obstruct the student's working day. Evidence also indicates
that other would-be Tearners not now served arc interested in
instructional delivery via instructional networks. These learners
tend to fall into the same professional and formal <¢ontinuing education
categories as those now served.

6.4 [INTEREST IN RESOURCE SHARING AND EXPANOED NETWORKING

Many of the respondents from the technolcgy-based network sample
were in favor Of possible participation in a more extensive network.
(See section 5.6.) Possible cost savings, better use of educational
resources, and opportunities to diversify course offerings via more
extensive networking were cited as possible advantages.

Networking has often made it possible to have large enough clasg
enroliments So that it is possible to justify offering certain courses
particularly at the graduate level. However, the sample also
acknowledged corresponding problems related to setting policy for and
administering a more extensive system.

6.5 NETWORK INITIATION AND MISSION ORIENTATION

Based upon the responses from the survey, the definition of goals
and the preparation and organization required in the planning of a
technology~based network have appeared to be carried out well in
advance of actual operation. (See section 5.2.) Interaction between

the particutar educational institution and non-educational
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oraanizations such as business and industry also appears to have been
well coordinated and harmoninusly conducted. Furthermore, cooperative
interaction amona educational 1nstitutions has seemed to be well
conceived and instituted.

With regard to this latter sSituation. several interesting
organizational and administrat ve arrangements can he perceived.
First, there is the instance in which one academic institution
primarily administers and organizes the network and programming
(CSU: CO-TIE). Then, there is the case where a private organization
conducts much of the_organization, administration, and maintenance of
the network (TAGER). Finally, there is the case of a state government
agency organizing and providing the educational services through ;
networking {IHETS). Each of these particular situations offers
relative advantages to the participating institutions, whether public
or private.

When the state government is backing a networﬁ, necessary funds
for deveiopment and operation may be assured. Also, the state
government could serve as the authority which may encourage or réquire
that other state educational 1nstitutf0qs participate or cooperate in
network activities. When a private organization coordinates the
activities of the educational institutions participating in the netwoék,
then the institutions may only have to concern themselves primarily
with developing programs. In addition, the fact that the participating
educational institutions operate through a private organization rather
than having one of the institutions coordinating the others may avoid
problems associated with academic institutional pride. When many two

year colleges are involved in a network, it may be advantageous for a
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Iérqer four ¥ear institution to coordinate the activities. 1In this
case a larger four year college or university mav be able to draw
upon needed expertise and resources from within that institution
wh{ch may be less readily available At the two year college level.

The technology-based networks appear to have a spacific mission
to serve a Particular student popu?atiﬁn or populations. (See sections
5.3 and 5.4.) The systems have indicated a tendency to be serving
those elements of the student pooulatibn which were originally
targeted. Thus. it appears that the networks are meeting their
intended mission to serve specific groups. Survey results reveaied
that generally, there is not more than a 10% discrefancy between
intended and actual users an a per category basis, except for the
part-time graduate students and professionai workers whose actual
participation was somewhat less than expected. However, for the
professional students who also include many part-time graduate
students, this might be explained by the fact that these are the most
~ mentioned and also the most likely to f1u&tuate. Stnce few networks
cited serving unreceptive learners, this would seem to lend further
credibility to the possibility that technology-based networks are
utilized where the need is clearly present.

6.6 [INSTRUCTIONAL DELIVERY FORMAT
6.6.1 Importance of the TraditionaI College Lecture Teaching Style

A tfend that can be perceived from the descriptfon of the
technology~based networks indicates that instruction via these systems
has emphasized the delivery of the conventionail college lecture format.

A majority of the cases surveyed indicate that an instructor delivers
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a lecture which is then transmitted to a class or classes. In the
remainder of the cases, 1ittle was specifically stated about the
manner of instruction. However, few i€ any networks indicated any
form of instruction other than the lecture metnod. This has beeﬁ'the
case whether the delivery syster. has been based upon videotape, ITFS
television, other forms of instructional teleyicion, felephone
conferencing, or electrowriter technology.

The general procedure for the videotape, 'TFS, and point-to-point
microwave systems has been to broadcast or videotape actual classroom
sections. This is accompiished by modifying a classroom and equipping
it with the necessary cameras and microphones. Between one and three
cameras are typically used to broadcast or tape the classroom session.
One camera follows the course instructor from the rear of thé rooms,
essentially providing the same view a student would have while sitting
in class. This camera is generally equipped to pan, tilt, or zoom in
when necessary as are the other cameras. The cameras are usually
controllad by an operator at a control booth at the back of the
classroom or at some other remote location.

Other cameras are normally used to pick up two particuiar kinds
of situations. One situation involves the use of an overhead camera
focusing on the instructor's desk. From this vantage point, problems
or exercises worked out on a desk writing pad 6r desktop demonstrations
can be picked up by the cameras for transmission to the distant sites.
Usually, the on-campus students have television monitors where the
desktop activity can be seen. The other situation involves the use of

a camera to picture the local students in class.
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Microphones, strategically located in thg classroom, then pick up
the lecture and dny ensuing discussion for taping or broadcasting.
When the classes are live and interactive, return speakers are mounted
at all sections so that all lecture and discussion can be heard by
the students at the various sites. ~

In the cases cof videotape, [TFS. and other, non—UHF/VH?/broadcast
farms of instructional de}ivery. little innovative ﬁroduction technique
or format has been used. The basic philosophy has apparently been to
attemnt to simulate the environment of the on-campus section of each
course and/or to maintain the lecture format. Zigerell of Chicago's
T V College, where courses have involved the lecture format over
broadcast television, has pointed out that this institution’s
personnel have not used television to remake the instructional
process. (37) Gill has also pointed out that users of the television
medium have not endeavored to use the medium to its greatest
potential. {(56)

6.6.2 Advantages and Disadvantages of the lLecture Format

The lecture format, a style that has not requifed the more
sophisticated production methods of commercial television, seems to
provide certain advantages to the technology-based networks. (See
Aprendix.} When a live class is either videotaped or televised, all
students. on campus and off campus, frequently benerit from a better
prepared Tecture and a better organized course than if the television
were absent. In many cases, the dependence on a lecture format and
lack of dependence on sophisticated production technique§/pas helped

to keep the costs of instructional delivery within the means of the
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network. Furthermore, as has been pointed oﬁt bfkone network
respondent, it "beats not having any instruction."

The use of the lecture style also has its disadvantages.

Although the optimal method of learning varies with the individual,
there is Tittle doubt that although the lecture approach is most used,
its orderly pacing through the material may not be the preferred
method of Tearning for many. STowér learners may be at a disadvantage,
as may the learner whose preference has been to pursue a subject oﬁ a
more individualized basis. Also the removal of actual face-fo-face
contact and the substitution of a televised lecture Or a voice coming
from a loudspeaker dispensing information, 'such as in an audio
telephone network, may have caused some students to shun instruction
via these technology-based systems when possible.

For the instances where there is Tive, real-time interaction
between the instructor and on-campus section with the remote sections,
some of the respdn&ents from the networks would consider it a loss to
the students, especiaily the remote groups, to replace interaction
with "canned programs.” The interactive capability of many of the
networks, particularly the ITFS systems and the point-to-point
microwave distribution systems, as pointed out by a respondent, have
been a strong selling point of the network from an educational point
of view. However, this issue appears to be somewhat controversial
since Stanford University is reported to have made the talkback
capability an option rather than a requirement for its participants.

For -the particular case of SURGE, a videotape network, while live,

real-time interaction is absent during the videotape viewing sessions,
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greater flexibility is often present. Many different courses and the
subseduent number of needed GaPes are produced directly from the
on-campus lecture session, reportedly with Tittle loss of time between
the actual lecture and the distribution of the videotapes and at low
production expense. ?urthermore, the scheduled time for viewing can
be chosen at the receiving site 50 that it is the most convenient for
a majority of-the students. Also, since the taping of any actual
classroom session incorporates not only the instructor's lecture but
the discourse between instructor and students in the form of question
and comments, a significant numher of the questions that may arise from
the off-campus sections are answered.

In instances where a studgnt must often miss a scheduled
videotaped lecture, arrangemen%s are often made to show the tépe to
that individual at a later tile. In fact, many of the ITFS and
point-to-point microwave networks mentioned in the Appendix allow the
receiving sites to videotape the incoming broadcasts to take advantage -
of the flexibility of videotapes. However, there may be Timits in
videotape operations to the period of time during which tapes can be
retained. CSU requires the tapes to be returned within one week in
order to be erased and reused.

Sometimes, a taped series may be retained for use during
consecutive terms with the instructor's consent. This procedure saves
time and reduces production costs. Prescheduled telephone conversa-
tions also have helped to compensate for the lack of real-time
interaction. (39)

In the cases of the electrowriter and telephone conferencing

networks, each medium offers a correspondingly less complete yisual



~116-

elemant than television, although the real-time interaction is
maintained. In the instance of broadcast television, although the
visual component is clearly present. the interactive‘e1ement is
largely absent.

6.6.3 HNeed for Instructional Support Systems

wWhat becomes apparent after examining twenty-six cases of
networking is that as either the visual and/or the interactive
elements become more removed from the actual eye-to-eye interplay,
there develops a correspondingly greater need for instructional
support. This may include film slides, film strips, graphics,
textbooks, and may include more sophisticated study guides and
assignments. However, this does not imply that the need for such
materials is totally absent when visual and/or interactive audio
elements are present.

In the case of T V CoTlege, an over-the-air broadcast television
network, the learner is provided with the necessary study materials,
assignments, and other facilities before the course has actually
begun. Although opportunities for interaction are limited, students
can telephone the course instructor and discuss the materials. In
addition, there are four centers located in; the gréater Chiéago area
which students can attend to meet fellow students or participate in
conferences. To a great extent these elements have served as
instructional support. The SUN project which has certain features in
common with the Britiéh Open University will also follow a similar
format according to present planning.

The Miami Dade JuniorICo11ege program also has utilized

additional instructional supoort with study kits, and regional panel
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discussions involving a phone-~in "hot 1ine" for listeners. There have
been frequent and periodic assignments designed to keep the student in
step with the material delivevred over the television network.
6.7 PACING OF STUDENT PROGRESS

At present, a strong effort is made in most technology-based
network courses to set a pace for most students. remote and otherwise.
However, recent developments such as T V College's new "Study
Unlimited” program provide an indication that there may be efforts
forthcoming to develop options other than the deliberate, orderly
progress through a course. At present, for the most part, students
are required to follow JE??%nearTy the same pace. All sections must
complete the same assignments and frequently a courier or majl service
picks up and delivers course assignments and materials. This has
typically been the case for Colorado State University's SURGE program,
the ITFS systems, such as the Stanford Instructional Television
Network, the University of Southern Ca]ifornié‘s television network,
the University of Tennessee's electrowriter system, and point-to-point
microwave systems, such as TAGER.
6.8 FACTORS AFFECTING THE USE OF TECHNOLOGY

In sections 5.5 and 5.9, the respondents from the surveyed
networks pointed out the need for a positive attitude on the part of
all parties involved for the successful functioning of an instructional
network. Positive attitude meant the willingness to work and interact
with network related personnel, becoming involved in network associated
problems and activities, and contributing assistance and expertise when

it was needed.
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Responacnts from the surveyed networks also indicated a need for
quality materials to successfully employ technology. This included
adequate means for program development such as reteased time and tenure
opportunities for faculty involved with teaching via fechnology. These
have also been cited as imnortant factors by the Commission an
Non-Traditional Study. (57}

Another factor mentioned for the effective use of telecommunica-
tions was the clearly defined need for such a service. This factor
has been emphasized previously by the Carnegie Commission’s Fourth
Revolution report which pointed sut that technolegy should be
implemented only where it can do a better job than other means and
nct merely be & decorative frill. (58)

Other factors mentioned by the respondents from the networks were
the need for adequate financing, proper leadership, and demonstrations
that prove the feasibility for technology as a viable medium for
instructional purposes. These are issues to which the National Academy
of Engineering's Commission on Education has addressed itself. The
NAE commission has reCOmmended that Yeadership 5@ 1nst111ed; developed,
and nurtured via public mechanisms, such as councils and commissions.
with adequate authority and responsibility to influence action. (59)

In a stuay of factors affecting utilization of electronic
instructional aids into four separate colleges, Demerath and Daniels*
have pointed out that administrators in higher educational institutions

may occupy a key role in determining the extent of technology

*It should be emphasized that while Demerath and Daniels examined
factors affecting technology ytilization in several different types
of institutions of higher education, they did not study technology-
based netwovrks.
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utilization. serving os the "gatekeepers” although the faculty and
students can not be disregarded. (35) The Carneqie Comiission’s Fourth
Revolution report concurs with the need to involve adminisirators of
the institutions at the highest level. (60} The need t0 have the
active involvement by the faculty has been-emphasiied in a Ford
Foundation report. (61)

Oemerath and Daniels also have pointed out the need for new
organizations and institutional forms to affect and alter the
traditional, established ways of accomplishing tasks and goals, such
a5 the instruction of students. Organizations such az the Joint
Council for Educational Telecommunications, and other associations
which have gone on record as favoring technoloéy have the power to :
influence and inform administrators and other personnei\of higher
educational institutions who look to these organizationé for
information, assistance, and expertise.

Finally, Oemerath and Daniels Point out that many of the new
non-traditional academic prgarams may provjdé a foothold for
technotogy utilization. (35) Many of these prograﬁs have deliberately
1eft behind many of the traditional ideas and ways of administering N
and conducting educationatl and instructional processes. Furthermore,
the newness 0f the programs may mean that institutional reﬁationships
and ways of accomplishing tasks and goals have not yet become
traditionalized so that different approaches such as the use of
technology for instruction may encounter less resistance. Hdwever,
the results of Chapter 3 concerning the use of technology in
non~-traditional higher education indicate that technology does not

appear to be a major factor in this overall field.
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6.9 INSTITUTIONAL RELATIONSHIPS; ECONOMIC FACTORS

In many cases, educational and non-educational institutions, such
as business and industry, have cooperatively interacted in order fo
~develop or expand their particular systems. In turn, the networks have
tranémitted courses particularly suited and needed by the workers of
these organizations. In addition to undergraduate and graduate
college accredited courses, additionai programming is often delivered
by thé networks and purchased by the participating industrial
organizations and business. These programs may be shorﬁ courses,
formal continuing education rourses, special topics courses for credit
or not-for-;redit and may be specifically requested by the
participants. :

In many instances, the continuing success of the network iE
associated with the economic we11~béing of participating organizations.
One respondént to the survey gquestionnaire for technology-based
networks pointed cut that in soie cases (TAGER, SURGE) where the ties
hetwecen industry and the network are strong, the number of students
participating in off-campus programs varies with the economic state
of affairs of the organizations. For example, when the industrial
activity or need for engineeringlpersonnei is relatively low thg
number of enrolled students from these organizations also falls.

{39, 62)
6.10 COST ASPECTS
£.10.17 Funding for Initial Development and Operations
From the survey, responses jndicated that for initial system

development, in-house monies provided on the average the greatest

percentage of, total support and were the most cited source of funds.
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{See section 5.7} "Other" sources of support which includes business
and industrial organizations. government, private foundations,
philanthropic personal aQifts, etc., provided a lesser amount of total
support than in-house monies and were.less often cited by the
respondents as sources 0f initial development funding.

Similarly with respect to sources of operating Fﬁnds, the sample
respondents pointed out that, on the average, in-house monies provided
the greatest percentage of total operating funds. {See section 5.7.)
In addition, this source was also cited by the most networks. The
"other" category, which includes business and corporate funds, provided
the second greatest percentage of total operating funds. Although
student fees, the second most cited source of funds were mentioned by
six networks, these fees provided only 19% of the total operating
fuﬁds. The state governments and the federal government each provided
a lesser amount of the total operational funds. More funds are needed
from these sources that are more widely accessible to all involved in
or considering technology instructional systems. Lack of funds was
the most prominent problem mentioned by the surveyed retworks.

6.10.2 Fees Paid By Non-Educational Organizations

el -

FrpmmthefeXahfhﬁiion of the networks described in the Appendix,
it can be seen that many industries have financed part or all of the
capital costs of some technology-based networks, particularly ITFS
svstems. However the costs to these non-educational participants does
not appear to have stopped there. In some instances, these
organizations pay a television surcharge and a tuition matching fee for
each credit hour taken per student. For example, the SITN television

surcharge of $20 per credit hour per student, and the matching fee are
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used to help cover the oPerating expenses of the network and the costs
for providing the instruction by the individual colleae or departments
of the University. (63)
6.10.3 Additional Income from Non-Degree Seeking Students
While funds from the sources in section 6.10.1 have appeared to
be limited, Morris et al have ro*nted out that the feeﬁ which can be
solicited from network participants and students in nonfaccredited or
non-degree seeking options can provide a substantial sodrce oi income.
i Morris et al point out that the Stanford ITV system serves many times
the number 0f students who fall into a non-matriculated student
category than are matriculated into the University. The income from
these businesses and industries whosa students participate in a
non-patriculated fashion and the fees from these students has helped
the Stanford network achieve a favorable financial situation. (87)
6.10.4 Network Cost Factors
Morris et al indicated that the costs of televised instruction
yia videotape or radio frequency {(ie. [TFS or point-to-point microwave)
are sensitive to the number and geographical distribution of the
students and that the amount of programming can also significantly
affect the costs of instruction. A comparison of actual RF delivery
costs of the Stanford and TAGER networks to their hypothetical
videotaPe delivery costs for the same geography and student population
as are now served by the Stanford and TAEER networks has demonstrated
dollarwise that RF delivery is more econo?ica] over a range that has a

radius of not greater than about 40 miles. Videotape is favored when

geographical dispersion of the receiving sites is present.
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If inaccurate estimates of programming Tevels are made it is
n0ssible that the technotoyy which is not the most economical may be
chosen. For example, Morris et al have demonstrated that if Stanford
were only broadcasting half their present programs or approximately
3,000 hours per year then videotape would have been the economically
preferred technology. This would have been the case in spite of the
geographical concentration of SITN participants. (47}

The extent to which already existing facilities. such as
broadcasting towers, can be utilized, the greater or lesser will be
the costs to the network. 1In generd1, the greater the scale of
operations, the greater the costs for the system. As an example of
this latter situation, the capital cost for the Ohio State University
microwave network which has one off-campus location was $10,000, while
the capital cost for the Indiana Higher Education Telecommunications
System which is a more extensive network was $600,000.

6.10.5 Cost-Effectiveness

Three networks, CSU-SURGE, SITN, and TAGER have been shown to be
cost-effoctive based on a measure developed and utilized by Morris et
al, which compared the incremental cost of instruction for the network
to'the cost of on-campus instruction. [In the Morris et al case, the
"incremental cost of instruction" primarily referred to the costSIOF
paying for and operating the network. Based on this measure the cost
of off-campus instruction may be as little as 50% of the on-campus
casts (SITN). In the other instances, the off-campus instructional
costs were less than on-campus costs but not as notably 'as was the case

for SITN. {(47)
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However, there appears to be some question concerning the
validity of using the ncremental cost of instruction as an element of
Morris et al's measure of cost-effectiveness. The primary
justification for using the incremental cost of instruction for the
network has been that the on-campus class must be taught regardless of
the presence of the off-campus students. Considering the work load of
the instructor and othef teaching assistants involved, there seems to
be two sides to this,{;sue. On one side., if the cumulative number of
off-campus studengs is small and the on-campus course has a typical
class enroiTmentJ-then the increase in work output required by the
instructor and other assistants may be small. In this instance,
Morris et al's definition of cost-effectiveness may be acceptable,
However, if the cumulative number of off-campus students is comparable
or larger than the on-éampus class, then the increased work output
required by the instructor and teaching assistants may be substantial.
In this instance it may be less valid to assume that the instructor's
sa]ary, a major component of on-campus instructional costs, should be
fully attributable to on-campus instructioné] costs.

The issue of cost-effectiveness may also have to take into
consideration other factors in addition to on-campus versus off-campus
instructional costs although this latter comparison can not be
discounted. This was indicated by the sample from the surveyed
netwcrks whose interpretation of cost-effectiveness was much broader
and more qualitative than the measure used by Morris et al. (See
section 5.7.) These respondents defined cost-effectiveness in terms
such as 1) providing an educational service that would not otherwise

be available, 2) continued purchase of the educational service by the
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recipients, and 3) lower netword instructional costs as compared to
using traditional instructional methods.
6.11 FUTURE OF TECHNOLOGY !N HIGHER EDUCATION

Considering the growing nature of most of the networks surveyed,
it is not unusual that the respondents have an optimistic outlook on
the'future of technology in higher education. (See sections 5.8 and
5.9.) For the systems surveyed, it appears that the fact that many of
the networks have established cooperative relationships with other
non-educational organizations, such as business and industry, has and
will most likely continue to contribute to the success of many of the
technology-based networks. In these cases many of the industries and
organizations have required increasingly more skills and knowledge on
the part of their working force, and the instructional networks can
contribute to this educational need.

6.12 COMPARISON BETWEEN THE NON-TRADITIONAL INSTITUTIONS USING
TECHNOLOGY (CNTS STUDY) AND THE TECHNOLOGY-BASED NETWORKS

6.12.1 Dependence on Te;hno}ogy

In the case of the non}traditiona] institutions using technology
surveyed in conjunction with the CNTS study, the Ruyle et al
"sub-sample"” of Chapter 3, technology has served a less primary
position in the delivery of instruction than has been the case for the
technology-based networks. For the Ruyle et al sub-sample, most of the
institutions using technology place strong emphasis on other
non-technologically oriented options, such as tﬁe traditional classroom
tecture, fieldwork, and tutorials. The tape cassette, é low-cost,

highly individual and flexible unit, has been the most used

technojogical device. In short, technology for the sub-sample from
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Ruyle et al's study has been only one of many elenents which have
included the wore traditional and non-technological oriented approaches
to education and no* necessarily the dominant element. (See Table 6.)

In contrast, the networks have heavily reljed upon the technology
to deliver instruction to their students. Where there is live,
real-time interaction. the technology has helped to create a class of
students who can hear each other's questions and comments to the
instructor where there would otherwise be fragmented, widely
distributed groups of learners. Furthermore the networks have
utilized more sophisticated, larger scale, costlier technologies such
as ITFS television, point-to-point microwave, and videotape more
frequently than have the institutions of the sub-sample using
technology.
6.12.2 Structure and Flexibility

For the case of the technology-based networks generally, the
televised lecture or lecture format has been most evident, and with
this format an effort has usually been made to present the material
and pace the student in a manner similar to the traditional, on-campus
c1assroom. The sub-sample using technology, as has been the case for
the overall non-traditional field as surveyed by Ruyle et al, has
generally structured or prescribed their curricula and programs in
spite of the general mystique surrounding non-traditional programs
concerning their open or unstructured néture. However, for the
sub-sample there has apveared to be more flexibility with regard to
such aspects as entry into the program of studies and extent gof pacing

than was evident for the networks.
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6.12.3 Lecations of Learnine

The use of tochnolony in non-twaditional hiaher educotion has
added a new dimension to the lgcations of Yearnina. and these sites
a;e primarily off campys. The ~chnology-based networks have
established instructional sites in many ‘ndusiries. business orfaniza-
tions. state agencies, and other educational ‘nstitutions. Many
community facilities such as courthouses, libraries, and public schpo?
facilities have periodically been used to receive non-locally
originated instruction. For the Ruy?é et al sub-sample, technology
has also been used mainly away from the principal learning location,
the main campus, and s0 has taken some aspects of the instruction off
of the traditional campus:

6.12.4 Learners and Degree QOpportunities

The networks have served many jearners from business and industry,
as well ds traditionally, college-age students. Many students from
these business organizations have been engineers or businessmen
seeking formal continuing education and advanced degrees in engineering
and other related fieids of science and business.

In the overall field of technology in HQn-traditiona1 higher
education. technology has been used usually tgxserve learners
approximately the same age és conventional stuJ&nts as well as
houéewives and working adults. Programs conducted through these
particular institutions focus on, firstly, occuéationai and career
development, followed by general or liberal stu4ies and then by the

1

traditicnal curricula. Through these programs,'students are given

" access to bachelor's or associate degree prodrams.
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With regards to the students served by the sub-sample using
technology. some basic issurs become apparent. First, several of the
kinds of targeted students may in many ways be similar to the "Mew
Student"* described av Cross from which a Yarde poo' of potential
students may come in the future as higher education becomes more
egatitarian. If this is the case. the use of instructional technology
may have to adapt to their particular educational outlogk in arder to
be acceptable. Many of these studerts would consider televised
instruction as entertainment rather than education and would feel
“cheated" by instruction delivered via technology rather than by an
instructor who was present in the classroom. These students may-also
need the presence of an instructor who can reward accompiishments and
provide assistance and guidance when 1t 15 required. These students
may also be among the most suspicious of educational innovations. {35,
64) Furthermore, technology, as pointed out by the Commission on
Non-Traditional Study. may be one of the least accepted and least
preferred learning options on the whole. (65) However, the preference
may change when the alternative is no educational access or
opportunity. Technology may also be more preferable when it provides
the most clearly converient access route by coming directly to the
workina site of the student as has been the case for many of the

students participating in the networks.

*Students scoring in the lowest third on the traditional academic
achisvement tests and on the whole motivated by avoiding fajilure
rather than achievement.
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6.12L§ Inter-Institutional Relationships

#0( many of the technologv-based networks., the participation of
non-educational and other educational institutions has been
considerable. {See Appendix.} The oarticipants have included two
year and four year colleges and universities ag well as business,
industry, and other organizations. This involvement of other groups
has in most instances heen mutually beneficial “or the parties
concerned in that the participants have ureater access to educational
opportunities in addition to more diverse programming. while the
networks have benefited from economies of scale. In contrast, the
sub-sample utilizing technology has conducted their programs for the
most part on an individuval basis showing Tittle involvement with other
educational or non-educational groups.
6.12.6 Sources of Funds

The respondents from the surveyed networks have indicated that
in-house funds have supplied the greatest percentage of tdta]
deﬁe?opment and‘annua1 operating funds followed by an unspecified
“other” category which includes business, industry, and other sources.
The Ruyle et al sub-sample has reported the primary funding source to
be institutional! subsidies and student fees. In addition, both the
networks and the Ruyle et al sub-sample pointed out that the lack of
funds has been their major problem. The Ruyle et al sub-sample using
technology indicated that this was of much more concern to them than
for the overall non-twaditional field as surveyed by Ruyle et al.
6.12.7 Future Qutlook

Technoiogy-based network survey respondents have an optimistic

outlook concerning the future of their networks and the “ufure of



technology in higher education. For the Ruyle et al sub-sample using
technology. as we’l as for non-traditional higher education as a whole
as examined by Ruyle et al, less inFo\rmation is available to clearly

discern their outlook on the future. \



RS

7. SUMMARY AND CONCLUSIONS

7.1 INTRODUCTION

In the preceding chaoters, non-traditional higher education has
been examined with particular emphasis on technology-based networks.
First, an overview was developed of non-traditional higher education
by characterizing many ©rominent non-traditional programs. institu-
tions, and consortia. HNext, technology as it has been introduced and
utilized in many non-traditional programs was examined and compared to
the overall non-traditional field using data collected by Ruyle et al
in conjunction with the work of the Commission on Nen-Traditional Study.

A central concern of this thesis was the use of technology-based
net&orks, which are defined as networks which join geographically
separate and distant locations to deliver instruction beyond the
confines of a single campus by means of communications technology.
Data on these networks were collected by way of literature review,
correspondence, conversations with individuals directly in§01ved with
networking a;ctivities, and a survey questionnaire directed at this
latter grOuﬁ. Information was gathered on various characteristics
of the netwarks, such as cost aspects, manner of networking and
technoiogy utilization. kinds of student participants, problems
encountered, and future plans and prospects. This information was pre-
sented and analyzed in Chapters 4, S, angd 6, and the Appendix contains
descriptive information on SOm% twenty-six networks. In this Chapter,
overall results of this investigation are summarized and major con-

clusions presented.
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7.2 LACK OF TECHNOLOGY UTILIZATION Tn MANY OROMINENT NON-TRADIT IONAL

PROGRAMS

With the emergence of non-traditional education, much effort
has gone into seeking and émp1oying new ways of learning. Many non-
traditional ventures have opted more fbr individual learning contracts,
cr other "learn by doing” or "experiencing” kinds of abproaches as
has been the cases for the University Without Walls, Empire State
College, and Minnesota Metropolitan State College. Some of these
programs have utilized final combrehensive examinations such as CLEP,
CPEP, or the Regents External Degree Program. Others have offered
traditional programs at new jocations such as the University of
_California or California State University and Colleges programs but
‘have maintained the traditioral classroom lecture appfoach. In these
latter cases, videotape or the live television technologies, such as
ITFS and/or point-to-point microwave, may be practical although there
has been little evidence of usage.

Many of the notable examples of non-traditional higher education
programs; institutions, and consortia do not appear to be using tech-
nology extensively or oriented towards using it. Furthermore, due to
the inﬂividua] pacing character of many of these programs for their
students, it appears tnat if technology utilization were to be
initiate¢ or to increase, more flexible technolooical tools would be
favored, such as audiotape cassettés, videotape, slides, or films.
This appears to he the pattern, based upon current technology utiliza-

tion in institutions surveyed by the Commission on Non-Traditional
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Study*. Individualizer' access to computers or computer resource
sharing might aisc be feasible.
7.3 TECHNOLOGY UTILIZATION IN NON-TRADITIONAL PROGRAMS

Technology as it has been used in non-traditional programs
surveyed by Ruyle et al in connection with the work of *he Commission
on Non-Traditicnal Study. has had 1ittle impact. 0Of the Ruyle et al
sample, half of the386 institutions indicated using some form of tech-
nology. However. in many ways the characteristics of tho sub-sample
employing technoloay did not différ greatly from those of the broader
non-traditional-field as studied by Ruyle et al.

Both the sub-sample utilizing technology and the larger Ruyle et
al sample nad in their respective programs similar kinds of students,
similar methods of instruction, similar principal off-campus learning
sites, and similar program content. Both the technology sub-sample
and the Ruyle et al overall sample designed their particular programs
mainly for traditional college-age learners. housewives, or working
adults with the proérams having an gccupational or career orientation
which lead to either:the asseociate or bachelor's degree irn mast cases.
In addition, both the!programsgcfhthe sub-sample involved with tech-.
notogy and the Ruyle et ajl ;ggmﬁe have not used an Off-campus locale
as thei~ principal learning 1oc;t10n. The main campus has still been’
- the principal instructional site% |

Both sampies also indicate iitt]e inter-instituticnal inter-
action or cooperation and uncertéinty‘concerning future plans for

their respective programs. Furtﬁermore, the costs of the programs

]
i

f

Il ) i
*The obstacles to technology utiflization in four different types 0¥
institutions have been examined in detail by Cermerath and Ganiels. {35)

{ H
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.

in the sub-sample and the overall Ruyle et al sample are similar, and
both samples have the same primary funding sources, namely the insti-
tution itself ang student “ees. Finally, both the sub-sample and the
ovefall sample have experienced mény of the same problems, lack of
funds being the most prominent.

The institutions and programs of the Ruyle et al study were
primarily aimed at undergraduates. The principal technology employed
in these 1‘nstitut1‘ohs is 1I:he. audio tape cassette, although some use
of televised instruction is also presenf. The relatively low impact of
technology in these institutions is in marked contrast .to the picture
that emerges for the technology-based networks.

7.4  TECHNOLOGY-BASED NETWORKS |
?'4']. Introduction

Technology-based networks are beginning to emerge as a major
factor in higher education, Of the approximately 25 networks for
which information was gathered for this investigation. the most
prominent networking uses were by 1arge-state university systems
delivering televised coliege Tevel %nstruction to ¢istant campus
sites or by unjversities delivering graduate and continuing profes-
sional programs or courses to industrial locationé. Although graduate
and ¢or*inuing educational ﬁrograms were excluded from Ruyle et al's
consideration of non-traditional programs, these programs appear to
_ be very important from the point of view of technoloqy\uti1izéfion.
7.4.2 Instructional Technologies of the Networks

Seveﬁay alternative techn61ogies have been ysed in technology-
based networks. FEach technology has offered certain acvantages and

disadyantages which must be considered.. In this invesiigation,



computer-based technelogies and computer networkina have nbt been
examined.

Broadcast television has orovided a means for mass loveraqge,
but high costs and lact of interaction must be contendsd with.
Instructional Television Fixed Service (ITFS) has been rost usefyl<
where there have teen many learning sites within a concentrated
geographic area. Small! classes and interaction have also been
practical with ITFS.’ Point-to-point microwave television ;ystems
have been used-to interconnect origination points and receiving loca-
tions over distances that are be&ond the range qf a singte [TFS
system but have ITFS favored distribution at eé&h of the inte}connected
afeas. In addjtion, point-torpoint microwave systems have been used
to interconnect locations where there has been only cne origination
peint and one receiviné site. Talkback in these cases has also been
employed.

Videotape systems have their greatest use for connecting many
small classes over a wide geographical area, but immediate talkback
has not been possible. Nevertheless., videctape networks have provided
a great deal of f1exibﬁlity from an access and time-scheduling point
of view. Most areas that can be reached by courier or mail service
couid also be instructional sites for videotape system%. Yideotapad
lectures can be scheduled and reshown at convenicnt fimes, provided
that suitable arranyements are made with the program suppliers and/or
fnstructors.

Television.systems that have utilized telephone lines have been
able to circumvent obstacles that radiating systems someXimes suffer

from, such as the skyline of a metropolitan center. Fowever, the costs
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of Yine rental are often hich. Otrer telephone-based technologies,
such as the electrowriter and telephone conference systems, can employ
a near universal access System and are often useful in low density
rural areas. However, the telephone confere€ncina system lacks visual
contact, whiQh is also highly restricted for the electrowriter systems.
7.4.3 1Impact on Educational Opportunities

The technology-based networks are having an impact on the educa-
tional opportunities of professional workers, primarily engineers
and businessmen in industry and business. Through the networks these
non-traditional ‘earners have obtained increased access to instruction
that has previously been confined to the campus classroom. Many of
these learners have been pursuing graduate degrees, primarily at the
master's level, on a part-time basis in engineering and related
sciences, and business, In September, 1973, Baldwin estimated there
were 15,000 students in engineeéring graduate programs taking approxi-
mately 700 courses each year by way of off-campus technology-based
networks, (53)

Many undergraduate students have also been Served by technology-
based networks, which have provided increased educational opportunities
and access to higher education. These students have ¢ften been able
to Tive ¢t home and attend nearby community colleges, thereby reducing
the costs of a college education and sti11 choose courses that have
bern offered in a larger, more diversified, four year institution via
the networks. The capability to choose from a wider selection of
coUrsgs made possible by a networklhas also enabled many students to
fu1f1i1 Tower division, vrerequisite course requirements and then

compiete their curricula at a larger four year institution on schedule.
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Furthermere, being able *o take courses offered over a nctwork as
well as those offered on campus has often helped a student work out
a more convenient time schedule for ¢lasses. As a result, the students
benefit from a greater diversity of programs that often provide
areater flexibility of scheduling and use of time, as well as cost
savings.
7.4.4 Dependence on the Lecture Approach

Although many non-traditional student groups have been served,
the use of the ftraditicnal c¢lassroom lecture approach has been pre- /
dominant. In many cases, the actual classroom lecture session on |
campus has been broadcast or videotaped and delivered to the off-
campus or remote sections. The ITFS and point-to-point microwave
networks are Prime examples of technologies used to deliver Tive,
televised classes, while Colorado State University's SURGE network
is & rotable example of television-based c¢lassroom instruction via
videotape.
7.4.5 Concern for the Instructional Process

The networks have relied primarily upon an instructional process
that is similar to the apProach usad in the\traditicnaT college
classroom. Off-campus students-in addition to their on-campus counter-
parts ‘- the originating classrooms are expected to do the same work
and progress at a steady, even rate along with their fellow students.
Tnese students have for 311 practical purposes been completing
specific traditiona’ courses or programs within the various departments

of the respective institutions, but doing so at remote locations.
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7.4.6 Need for Instructicnal Support Systems

Although technology is used to disseminate information presented
by the traditional classrcom lecture format, it appears that additional
instructional support has been needed. Even the live, interactive
television networks such as the ITFS and peint-to-point microwave
systems have used instructional support. For instance, off-campus
students have frequently been reguired toc complete and subwmit class-
work to the on-campus instructors. For the Chicage T V College, a
broadcast television-based system, students have received study guides
and additional materials to further aid their studies, besides having
to complete homework assignments. Furthermore there are also regional
study centers where T V College students can receive assistance. The
videotape-based networks have scheduled telephone conferences with
the off-campus students sc that these students have the opportunity
to discuss and clarify the material which is presented by the instructor.
Electrowriter and telephone conferencing systems have often sent visual
and other needed materials to the remote sections prior to the time
when the class meets.
7.4.7 Beneficial Relationships with Business and Industry

Technology-based networks have been effectivé]y used in coopera-
tive veri.res between educaticnal and non-educational business and
industrial concerns. Prominent factors for success appear to be that
the efiort between these parties be coordinated and well defined, and
that the needs of the organization and its students be explicitly
defined. In many of the ITFé teievision systems, a substantial portion
if not all of the costs have been paid by business or industry, while

the educational institution has provided the service.
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7.4.8 The Questior of Cost-Effectiveness
For many of the networks surveyed, little information was
obtained concerning actual incomes and expenditures. Most respondents

f the surveyed networks considered their networks cost-effective,

£
(g:i often the criteria upon which this conclusion was arrived at
EepEnded only partially upon dollars and cents. In many instances,
it was based upon thc perceived value of providing the service to the
participants apart from the costs qf providing the service. Morris
et al have performed an ana};sis which indicates that at teast three
networks, Colorado State University - SURGE, the Stanford Instructional
Television Network, and TAGER, are cost-effective, based upon the
incremental instructional costs of providing the educational service.
For these networks, the per student cost of televised instruction was
estimated to be ?e§§ than the traditional on-campus costs. In addition,
one of these networks was reported to be fully recovering the
incremental costs of its television delivery system.
7.4.9 Developmental Needs

The foremost problem facing the technology-based networks is
Tack of‘funds. Without proper resolution of this problem, the further
utitization of technology may falter. To a greater extent than for
technolacy utilization in non-traditional programs in general, the
networks have benefited from the financial particibation of industry.
This, however, has not solved the monetary issue. Many of the networks
have received outside funding from sources such as business, industry.
the state governments, and foundations, but the greatest percentage of

total funds has come from within the institution. To a Targe extent,

other sources of suoport have been less substantial.
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Furphermore Tor the networks to develop, other conditions must
also be met. Faculty and administrators need to be convinced and made
more receptive to the use of techno1ogy;based instruction. In addi-
tion, channels of communication that provide for adequate interaction,
cooperation. and exchange of ideas must also be initiated for the
groups concerned.

7.4.10 Long Term Needs

While there are developmental needs for technology-based networks,
this must also be followed up by other long term developments to sustain
the networks. First, there may be the need in the 1ong run to obtain
enough student users to keep instructional costs per student comparable
to or less than traditional costs. This appears to be an important
consideration in planning for Project SUN of the State University of
Nebraska. According to a recent article, ~onsideration has been given
to increasing the user base by including residents of midwestern states -
other than Nebraska.* (38)

It may also be desirzble to develop a diversified user base so
that the network can be generating income from as many sources as
possible. This diverse user base can be built by makind arrangements
for several institutions to present programs over a given network, as
is the case for the Association of Continuing Education on the Stanford
Instructional Television Network as well as by expanding the student
clientele. Student users may be seeking degrees, college credit, or

may only be auditors and other continuing education Tearners.

*As this report was being finalized. the formation of the University
of Mid-America was announced. (133)
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_Ueve1opment of a diverse user base may also mean that the network would
be less dependent upon fees from any one particular user group,
7.4.11 Positive Future Outlook

The future for the technology-based networks based on the sample
response appears secure. Better than half of the surveyed networks
have indicated future growth and expansion. The networks also appeared
interested in the educational opportunities increased networking and
resource sharing could offer. The networks as a whole believe
telecommunications has a future in higher education and will have a
major impact. The technology-based networks in their present capacity
of service appear to have secured a niche in the field of

non-traditional higher education.
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9. APPENDICES

Sections 9.1 through 9.7 of the Appendices contain a description
of twenty-six technology-based networks compiled during the course of
the thesis investigation. In addition, several other networks are
briefly mentioned. The networks are categorized as follows:
videotape, ITFS. point-to-point microwave, broadcast teievision,
television distributed by telephone lines, electrowriter, and otﬁer
telephone-based technologies. It is believed that the descriptions
are reasonably accurate and up-to-date through early 1974. Appendix
9.8 contains information on ITFS costs ber channel, while Appendix 9.9
is the cost determination per quarter credit hoﬁr for the Colorado
State University SURGE program. Finally, Appendix 5.10 contains a
copy of the survey questionnaire, "Survey of the Role of Technology in

Higher Education,"” and a partial 1ist of respondents.
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APPENDIX 9.7

YIDEOTAPE NETWORKS

9.1.1 Coloradc State University*

Since 1967. Colorado State University has beer instrumental in
developing and maintaining innovative programs utilizing various
technologies to orovide instruction to many educational and industrial
locations. These educational programs under the acronyms SURGE.,
CO-TIE, BIOCO-TIE, HI-TIE, and other lesser non-traditibnal educational
projects have been funded in part by the National Science Foundation.
The videotape technology s the medium most often identified with CSU
‘programs. The videotapes are prepared and shipoed by courier service
to the off-campus locations.

SURGE: Initiated in 1967 the SURGE {State University Resources
in Graduate Education) program was intended to serve the technologically
based industries on the eastern slope of Colorado’s Rocky Mountains.
SURGE offers graduate level instruction in the fields of.engineering,
mathematics, physics, statistics, atmospheric sciences watershed
science, psychology, and business. A complete Master of Science degree
program is offered in Mechanical, Civil, and Electrical engineering, as
well as a Master's degree in éusiness Administration, ﬂhich has
recently (1972-73) been incorporated into the program.:

Thé SURGE program is oriented fowards serving the employees of
industries in Colorado or its near vicinity. Furthermore, sites

located in California, Montana, New Mexico, South Dakota, and Wyomina

*The information from this section was taken from Innovative Educational
Programs of Colorado State University. (39)
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have been added to the SURGE network on an experimental basis. Table
9.1.7.1 1ists varticipating industrial firms and agencies:; Figuve
9.1.1.1 geographically locates those sites. The students at the
various o0ff-campus locales receive videotapes of actual classroom
Tecturas along with the discussion that occurs during each Tecture
between the students and instructor. Off-campus students are required
to complete the same assignments. laboratory experiments and
examinations as on-campus students. Labqratory experiments and the
needed equipment, most notably in the field of electrical engineering,
are conducted with each industry's or agency's own stock of supplies.
However, there is usually a two day difference between the time an
on-campus student and an off-campus student receives the same material.
This is primarily due to the time regquired for transmitting the
packaged videotapes and accompanying assignments through the courier
service.

Since fail 1967-spring 1968, SURGE has grown from a system
offeripg seven courses per quarter at about eight locations to 644
off-campus students yearly, into one that has offered 31 courses per
quarter at 27 different locations to 1,127 students during fajl 1972-
spring 1973.

The system that 1s primarily responsible for this-increase in
productivity is dependent upon a videotape network. The videotaping
crocess begins with a spec%a11y eduipped classroom on campus where 2an
instructor delivers his lccture to a c¢lassroom of students in
facé—to-face, interactive  fashion. Further, there are no specially
taught SURGE courses; the courses taped are simply regularly scheduled

courses taken by the traditional coilege student.
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Table 9.1.1.1

Industrial Firms and Agencies

Participating in SURGE Program

Academic Year 1972-73

Company or Agency

Adolph {oors Brewery

*Balil Brothers Corporation

Bell Telephone Laboratories

Canal Zone Society of Professional

Engineers

C. F. & I. Steel Corporation

Cobe Laboratories

Colorado Department of Health
{olorado State Penitentiary
*Dow Chemical Company

Fastman Kodak Company

First National Bank of Denver
Hewlett-Packard Company
*Hewlett-Packard Company
*Honeywell, Inc., Test Instrument Division
*[. B. M. Corporation

Lamar Community College

Lowry Air Force Base

Marathon 0il Company

*Martin-Marietta Corporation

Mesa College

M &1 Incorporated

Mountain States Bell Telephone
*National Center for Atmospheric Research
Neison, Haley, Patterson & Quirk Inc.
Northeastern Junior College
Stearns-Roger Company

U. S. Air Force Academy

U. S. Bureau of Reclamation
. S. Sureau of Reclamation
U. S. Geological Survey

. S. Geological Survey
White Sands Missile Range

Woodward Governor
Wyoming Highway Department

foalden, Colorado
Boulder, Colorado
Denver, Calorado

Balboa Heights, Canal Zone

Pueblc, Colorado

Lakewood, (olorado

Jenver, Colorado

Canon City, Colorado

Golden, Colorado

Windsor, Colorado

Denver, Colorado

Colorado Springs, Colorado

Lovetand, Colorado -

Denver, Colorado

Bouldey, Colorado

Lamar, Colorado

Denver, Colorado

Littleton, Colorado

Denver, Colorado

Grand Junct10n, Coloradn

Fort Collins, Colorado

Denver, Colorado

Boulder, Colorado

Greeley, Colorado

SterTing, Colorado

Denver, Colorado

Colorado Springs, Colorado

Denver, Colorado

Billings., Montana

Denver. Colorado

Cheyenne, Wyoming

White Sands Missile Range,
New Mexico

Fort Collins, Coiorado

Cheyenne, Wyoming

*Qriginal locations for initiation of program, rFali 1967.

**From Baldwin et al. {39)
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SURGE utilizes four on-campus classrooms for taping purﬁpses.
These four classrooms serve three stightly different function%. Two
classrooms accommodate approximately thirty students. a normaTl\ sized
class: one classroom accommodates sixteen students to provide breater
interaction; and the fourth is a small, wedge-shaped auditoriuﬁ
helding 125 students for larger lectures.

The camera arranﬁement for the three smaller classrooms consists
of three strategically located cameras. One camera, controlied by the
instructor, is situated over the instructor's desk. This camera
enables any writing on a desk pad or other activity that might occur
on the desk to be seen via the studio classroom monitors or'be recorded
for off-campus students. A second camera, 1ocated in the rear of the
studio classroom, is controlled by a technician at the central
recording facility. The technician may remotely pan-tilt-zoom and
focus this camera to follow movements of the instructor at the front
of the room or at the blackboard. The third camera is positioned in
the front of the classroom to pick up a portion of the students in the
class. It is up to the course instructor, who selects the viewing
camera from his desk, as to which camera is activated.

The audio portion of the videotape is picked up through the
instruétor's Tapé? microphone or by overhead microphones which can be
activated either by the instructor, student{s), or technician. The
technician, situated at the central recording control console, listens
to the lecture being taped and accepts cues verbally so tkat the best
possible picture can then be recorded from any one of the cameras. It

is also possible to present a split screen picture when it is
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desirable. This procedure is important since little rehearsing is done
before the actual recording of programs.

The audio and video sidnals are used t0 Produce the necessary
number of tapes needed for each course. As many as 32 original copies
can be provided for distribution to the off-campus instruction sites.
The recording function takes place within the central recording
facility. About 400 videotapes each week are prepared, nunbered,

catalogued, and delivered by United Parcel Service to the instructional

sites.

At the firm or agency receiving sites, the videotaped courses are
played back on the necessary equipment in classroﬁms that are Rrovided
by that particular firm or ;gency. Although videotape is the prigary
communications medium used by the students, course instructors are
encouraged to visit each receiving site at least twice a quarter to
provide face-to-face interaction. Occasional telephone conversations
provide supplementary live, real-time contact.

The videotapes, once viewed, are retur?éd to the SURGE facility
at Colorado State University for erasing anh reuse to'tape cther course
Tectures. If a student shouTd miss the regularly scheduled videotape
playback time, it is possible to retain 'the tape for several days for
later viewing by that student. !

From 1967-73, a six year period, some 16,000 gquarter credits have
been granted to professionals studying at their respective work sites.

€0-TIE: Another non-tracitional educational project of Colorado
State University, CO-TIE (Cooperation via Televised Instruction in

Education), has as an objective facilitating the transfer of primarily

cormunity college students in pre-professional programs ¢ four year
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i
institutions without undue time ’osses. Lloss of time and progress dre
often the result of a deficiency in necessary background courses which
are needed but are not conveniently taught at the community college
level. The time required to develop the prboer background and enter a
Particular curriculum on schedule can mean the loss of an academic year
to some students. According te Baldwin et al (39), CO-TIE also serves
to enrich and extend the curricula at the participating institutions
through resource sharing of expertise, facilities, and ideas.

As indicated by Baldwin et al by a strong cooperative educational
effort, CO-TIE has crossed institutional boundaries and broadened
academic programs in the areas of engineering, mathematics, avian
sciences, and biological sciences. TabTe-9.1.1.2 Tists the
participating institutions, their participation in the many aspects of
CO-TIE, and audio and computer network facilities. Classes are being
taught by instructors who are remote in time and space from the
students receiving the instruttion. Classes, primarily in the avian
and biological sciences, are further being supportad, embellished, and
enriched by a team venture that has produced illustrative and
demonstrative programs in both the field and laboratory.

In the fall of 1968, CO-TIf took the first of several steps that
would infiluence higher education in Colorado colleges. First, the
sophomore engineering curricula at many community colieges were
broadened to facilitate the smooth transition of transfer students
into continuing programs at four year institutions. Courses in
electrical network anaiysﬁs and fluid mechanics in the electrical and
civil engineering areas were and continue to be videotaped at CSU and

distributed to the colleges.
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The manner of course nreparation and taping is similar to Lhat
employed in the SURGE program. In fact. the same equipment and
facilities that are used in the SURGE program are also used “or CO-TIE.
In addition to the videotape and playback facilities is a dedicated
audio network which enables live, fea]-time interaction between
<tudents and instructor twice a week. Remote electronic blackboards.
ov brackboards-by-wire, are also emB]oyed to facilitate the instructor-
student interplay.

Since credit for the videotaped courses is granted by the
in=titution where the nlavhack takes place, rathér than through CsU.
Sronity at those community colleaes oversee the progress and -

-~ amination of the students. Many of these faculty, however, exchange
“*7as on progress and testing concerning the taped courses with the
TS Taculty.

Because many community colleges are 1imited in what <an be offered
ve their institutions, courses such as the avian sciences may be
ovv¥1ocked. This was the situvation until project CO-TIE was initiated.
Yov, for example, two community colleges offer autotutorial courses in
he apultry sciences. Each course is accompanied by videotaped
Ipctures, texts and laboratory manuvals that are used in conjunction
wWith tie taped lectures. Laboratory work, along with supborting
auwdiotapes and color slides complete the course.

The program known by the acronym BIOCO-TIE {Biology Core via
Talevised Inétruction and Experimentation) produces visually
" supportive, bﬁo}ogy-oriented videotapes to supplement regqular course
lectures. Thirteen commun’ty colleges, as well as Colorado State

Jniversity and the University of Colorado., participate in RIQCO-TIEL by
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using the materials. The color videotapes. no Yonger than 20 minutes
in duration, may be made in the field by way of a mobile unit, in the
laboratory, in CSU studios where special production techniques may be
used, or other locations. More conventional audiovisual materials,
such as transparencies, slides, films, and audiotapes, are also made
and distributed to the institutions of BIOCO-TIE.

Underlying the educational aspects of the CO-TIE effort are the
utilization of an audio network and a computer network. Although these
capabilities do not reach every institution in the CO-TIE program and
are not as extensive as the videotape network, ..y colleges are
served. {See Table 9.1.1.2.)

The audio network, which also served the HI-TIE program (discussed
later}, consists of 1000 miles of Rocky Mountain Bell Telephone,
voice-grade Tine 1inking the colleges and CSU. ({See Figure 9.1.1.1.)
The audio network enables real-time interaction between distant
individuals and transmits information to the electronic blackboards and
to some slow-scan television monitors that are used on an experimental
oasis. .

The computer neirork &lso utilizes another 1000 miles of
voice-grade line, which alloﬁs nine outlying campuses to take advantage
of the computer facilities at Colorado State University. ({See Figure
9.1.1.1.) Unti1 19771 such a computer service had been nearly
nonexistent for many two year coileges, but was c?eafly needed by many
students whose plans required computer-related skills.

_CO-TIE has also proven beneficial to many mathematics faculty
throughout the community coilege system, in addition to the student

bodies of these institutions. Presently, two courses in mathematics
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are offered each *erm so that the mathematics faculty have the
opportunity to increase theiv proficiency. This is accomplished while
these faculty romain at their regpective campuses,

HI-TIE and other off-campus activities: HI[-TIE is somewhat
similar to the CO-TIE project. The use of studio classrooms and
dependence on the videotape technology characterize hoth proarams.
However, the educationdl obiective of HI-TIE is to provide accredited
coliege-level instruction to high school instructors and students.
HI-TIE ena®les fteachers tc complete in-service training, improve
competency, and obtain full-credit for work done in a variety of
fields. This work may also sarve to fulfill certification
réquirements.

HI-TIE also allows high school seniors who have completed
gradvation requirements early to begin their college careers sooner
than might otherwise be possible. Furthermore, HI-TIE permits high
school students who have outdistanced their feliow learners to take
college-level courses as electives while concurrently finishing high
school. Although HI-TIE is still considered experimental in nature
the response fo bringing the coilege %0 the high school has been
encouragind to the fécu1ty and administrators of all parties alike,
accerd'ng to Baldwin et al. {39)

Finally, in spring, 1972, Colorado State University in cooperatfon
with Colorado State Penitentiary in Canon City offered a first year
collede mathematics course to the inmates. The courSe was tauvght via
videotape and further supported by the electronic blackboard.

Successful compietion of the course results in fuil crecdit being
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granted to the student’at CSU. A more varied academic program is
reported to be soon developed for the Colorado prison system.
9.1.2 The Iowa State University Videotape Program

In 1968, the growing awareness of educational needs for lowa's
engineering profession led to the pilot phase of a Program that was
later to become the Jowa State University Videotape Program. Through
the ISU engineering college administration, the decision was made to
offer a full-credit statistics course to four industrial locations by
videotape technology. A communications technology was chosen because,
Tike in many regionss the engineering professional is found throughout
the state. Because of the professional statewide distribution, it is
inconvenient and time consuming for the engineering professionals to
come to ISU. or for ISU to go to the engineer by way of faculty
frequently travelling to Tecture sites. (40)

The success of the pilot phase resulted in an expansion ptlan
whereby more students could receive programs, more Tocations could be
reached by prepared videotdpe programs, and more courses could be
presented. Over a three year period, from 1969-1972, some 106 sections
of sixty different courses have been taught at many locations by 49
different instructors of ISU to classes with a minimum of five students
through the videotape program.

The off-campus students follow the same registration procedures
and-pay the same tuition as their conventional counterparts. However,
off-campus students are advised to register as non-degree seeking
students until at 1eastln1ne credit hours have been accumulated. At
this time tﬁé/student. who so desires, may seek regular graduate

student status by application to the Graduate College. Ruth procedures
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help to minimize the administrative and secretarial work required for
off-campus students.

Industry incurs the expenses for mail delivery of videotapes,
class materials, references, and exams. The University covers the
costs of occasional instructor travel to and from each off-campus site.
By policy, it is expected that each instructor will visit éach site at
least twice per term. Furthermore, the additional off-campus sections
ave considered to be part of any instructor's regular work load, and so
no time allowances are made for dealing with off-campus sections. {40}

Courses that will be videotaped each term are se]ectedlfrom a
general list that is circulated to the instruction receivingisifes.

The tocal site coordinator, who takes charge of scheduling, playing,
and return of the tapes, and other essential activities, determines

the interest in the courses offered and applies for those particular
courses. In time, each location receives a list bf the videotaped
courses it will receive and a notice of any other possible courses that
have. not been filled. This procedure allows for the most appropriate
resolution of conflicts since it is possible to be shut out 0f a course
according to the first-come-first-serve stipulation and the restriction
that there can only be two of f-campus videotape sections per course.
(40)

Each of three classrooms at Iowa State University is equipped
with videotaping facilities which include one camera. two vecording
units, a television mOnitor, and microphones for the instructor and
class. {33, 40, 66) A student cameraman tapes each course lecture
and is expected to turn .in one or two tapes by the following day.

Enough time is5 then allotted so that a tape can be rewmade if necessary,
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Otherwise, the tape and any other materials are shipped to the
industrial receiving site. After being played. the videotape is
returned to ISU for erasing and reuse. If, however, a course i5 to be
given two consecutive tevms, by mutual agreement of the instructor and
departmental ch.irman it may be possible to save the tapes for reuse in
the following term. |

The receiving site then plays the tapes on equipment efther
purchased or rented by the industry. It takes approximately two days
from the time of taping for the tapes to be delivered and seen.
Ordinarily, the off-campus classes meet the same numher of times for
the same amount of time as their on-campus counterparts. Instructor
visits, plus prearranged telephone discussions provide the only other
communication 1inks between ISU and the instruction sites. {(40)

After several years of operation it appears as though the present
videotape system compares favorably to the cost of conventional
instruction on the Jowa State University campus. An investment of
$51,000 haslpurchased\the necessary capital equipment such as the
cameras, recorders, tapes, and other related equipment. According to
Townsend and Lamp, "[Through] ten quarters of operation the receipts
to the University as a per cent of total annual costs come to 44.2%.
This cost figure has been arrived at by including administrative and
secretarial salaries, all travel expenses, depreciation of [the]
equipment and tapes. and miscellaneous equipment repair costs. Costs
assocfated with offices and classrooms are not included in {these

costs]." (40)
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9.1.3 O0Other Videotape Systems

Since approximately 1969, the University of Cojorado has been
operating the AudiovisuaT Continuing Education (ACE} program, which
incorporates a videotape network. Although the a1 thor ﬁas not able
to obtain much information about the ACE system, it presently serves
a three-fold purpose. First, it provides accredited courses,
off-campus. Secondly, it provides for the interchange or exchange of
courses between three University of Colorado campuses at Boulder,
Denver, and Colorado Springs. Third, since the Denver and Colorado
Springs campuses are basically night campuses with part-time clientele,
the taped courses allow courses taught in the day to be easily
presented during the evening. (33, 67)

According to Baldwin {53}, the University of Arizona and Cornell
University are operating videotape networks also. The Cornell network,
however, utilizes the videocassettes rather than the videotapes. (47)
To these systems Morris et al add that the University of West Virginia
and Rochester Institute of Technology* have been operating off-campus
videotape programs and also point out that the University of Wisconsin

is initiating a videotape program. (47)

*The Rochester Institute of Technology off-campus videotape program is
distinct from the RIT external degree program mentioned in Chapter 2.
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APPENDIX 9.2
ITFS INSTRUCTIONAL TELEVISION NETWORKS

9.2.1 The Stanford Instructional Television Network

In order to explain why Stanford University chose to Heve1op an
Instructional Television Fixed Service (ITFS) system, which has become
the Stanford Instructional Television Network (SITN), it is necessary
to 100k briefly into the history of the Honors Cooperative Program.
The Honors Cooperative Progrvam was the first proqram to have courses
broadcast over SITN.

The Honors Cooperative Frogram {HCP) was set up in 1953 and
allowed scientists and engineers pursuing advanced engineering degrees
to take courses at Stanford on a part-time basis. In cooperation with
the employers, the students were released from their work duties to
attend classes part-time on the Stanford campus, while still earning
a full-time salary. (54, 63) -

However, there were serious drawbacks to this approach, such as
the limited number of students that could be served due to travel
Timitations. In fact, some students were spending as much as twice
the amount of time driving and parking as compared to the time actually
spent in class. AlsoO, students were often pressured into taking two
courses that were offered consecutively, one directly after the other,
rather than courses most pertinent to their academic goals, in order
to take the recommended % to 6 credits per term. These problems were
not singular to Stanford University alone, but were common to the
many other educational institutions in the San Francisco Bay area.

As a result, this'particular daytime release program for Stanford,
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and many other colleges and universities in the area with simila:
programs had only limited success. (54)

In order to serve the drowing number of industries in the San-
Francisco Bay arca and the educational needs of the area’s cmployees,
serious consideration was aiven tu takina the Stanford campus classroom
out into the surrounding work community. Finally, in 1969 knowing
that the industries and orgapnizations presently participating in HCP
would assist in the capital investment of a network and that the present
program's fees would not increase more than 25%, a four channel, one-
way video, two-way audio ITFS delivery system was init}ated. (54, 63)

The first real courses to be offered over the ai# by Stanford to
network members were dssvciated with the Honors Cooperative Program.
Since HCP is oriented towards engineering graduaté students, mainlyf
at the master's degree level {although some doggbral viork may be QOne

also), the curriculum primarily reflects the graduate course offefinqs

of Stanford's ten departments in the Schoo) of Engineering. (54)

However, courses from the School of Humanities and Scienceg are also
offered in the areas of natural! and computer Sciences, statistics,
business, and political scignce. {63) Creditwise, becausé'the master's
degree does not involve a thesis, it is possible to earn a degree
entirely through pff-campus television courses, but this is rarely
done. Probably the most limiting factor is the diversity of courses
~needed to meet the interests of any graduate student are not entirely
available through the television curriculum. In fact, Stanford could
add several additional channels to the network without fully meeting
the needs of the students in industry. Secondly, each sfudent is

encouraded to spend time on campus to attend seminars, to receive




-162-

counselling, to become acquainted with faculty instructors wherever
possible, and to use the campus facilities, such as the Tibraries.
Nevertheless, all-off-campus students can see thé instructor
and studio classroom via the video system and can hear and:také part
in all"tlass discussions since the audio system enables any student
at any site to hear the questions or comments from all the cther
sites. (54, 63) ]
Admission to the HCP program depends upon having a bachelor's
degree, having good academic standing previously, and recommendations

for acceptance by the student's employers. As of tate, there were

between 400-500-graduate engineering students in theHonors Coopera- °

tive Program, or about one-third of the graduate engineering -~

-
-

enroliment. (54, 63) L

.
-

These part-time students are advised to‘pakeI&Bout s{# credits
per quarter for eight consecutive terms. In this manner, it is f
possible to complete themaster's requirements in twe calendar yearsf

For part-time, non-degree seeking students, such as those who
have graduate degrées already or do not wish to complete the entir
prdgram, or for students cnly marginally qualified to do graduate work,
there 1S a non-registered option. This option enables students to
take te1evi§ed courses and be evaluated with the other HCP ﬁembers
without HCP standards being affected by the non-registered option
students' performance. JThis cption can a]so\be an entry route to the
Honors Cooperative Program for the marginal student who does well in
coursework. In addition to the non-registered option, it is possible

to merely audit a course. {54, §3)

e
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Association for Continuing Education: There is another program
that takes advantage cf the Stanford Instructional Television Network,
and this is the Association for Continuing Education (ACE)*. ACE,

a non-profit corporation, is operated under the auspices of a charter

by the state of California. The continuing education association tele-
vises a diverse range of courses to the members of the Stanford Instruc-
tfonal Television Network in the Bay area. (See Table 9.2.1.1.) The
courses televised. through ACE are taught by instructors from Golden State
Uﬁiversity, California State University - San Jose, and the College of
Notre Dame in Belmont, who use the Stanford studio classrpoms.

Golden State University offers a Master's degree in Business
Administration and cooperates in part with the College of Notre Dame,
which televises a foundation business administration series for those
who do not yet gualify for the Master's program. WNotre Dame Ccllege
also presents a short course leading to a certificate in supervisory
management for persons recently given supervising responsibilities or
for those who simply want to update their management practices.

California State University a: San Jose 1s-br0adcasting courses for
a cybernetic systems program and in the near future will televise all -
the necessary courses required to obtain a Master of Science Degree in

Cybernetic Systems.
FaY

There is also a series of special and general topic courses that

are developed by ACE institutions for the educational needs of employees

*For the case of the Stanford Instructional Television Network,

ACE refers to the Association for Continuing Education and should not
be confused with the University of Colorado's Audiovisual Continuing
Education Program,
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Table 9.2.1.7. Members of the Association for
Continuing Education.™*

Ampex Corporation GTE-Sylvania

Avantek, Incorporated Hewlett-Packard Corporation

Barry Research International Business Machines
sechtel Corporation Kennedy ctngineers

John Blume and Assoc’ates Lockheed Missiles and Space Company

California State University. NASA/Ames Research Center

San Jose
College of Notre Dame Pacific Gas anb Electric Company
Diversified Electronics Philco-Ford Corporation

Electro-Magnetic Systems . r e
Laboratories (ESL) Singer-Link Division
Fairchild Camera and

Instrument Curporation Stanford Qi1 of California

Fairchild Research and Stanford Research Institute

Development Laboratories Systems Control, Incorporated

Fluor-Utah Vidar Corporation

Genesys Systems, Inc. Watkins-Johnson

G Uni '
Golden Jéte niversity Xerox, Palo Alto Research Center

*Stanford Instructional Television Network -packet. (63)
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at a barticular industry ov organization. By way of mutual agreement,
many of these special and aeneral inté}est courses ¢an then be used
at local ¢olleages and universities *for full credit in demce programs
bv the students. {63)

The Association for Continuing Education is governed by a nine
member industrial board and a Stanford representative. Members serve
staggered two year terms. with three members each from groupings of the
smallest, mid-range. and lardgest industries and organizations. A
manager. working fylil-time with a curriculum committee, finds the
proper instructors to teach the courses which are to be offered.

ACE, being non-profit in nature, chardes only the necessary
tuition fee that permits the prooram to recover the costs of operation,
(54. 63)

The ITFS Network: The technical system that has helped make the
Honors Cooperative Program and tne Association for Continuing tducation
a success is an Instructional Television Fixed Service network.

The transmission process begins in the studio classroom on the
Stanford campus. In rooms designed to give the atmosphere of a class-
room rather than a broadcasting studio, the insfruétor meets the
on-campus section of the ¢lass in traditional student-teacher lecture
fashion, ‘

‘ Either\of two cameras can Pick up the activity in the classroom.
One_ camera, S\et into the ceiling, picks up any material written on the
instructor's desk pad, or griphs, slides, or materials the instructor
may want to display on television moniiors. A second camera in the
rear of the classvoom can view the class and instructo-, who may move

to and from the blackboard. Both cameras are remotely contrplled for
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pan-tilt-zoom vesponse by o student controller. The student operator
in a control vvoth at the rear of the room also requlates the audio
levils and the talkback capabilities. This booth also contains
monitors which enable the operator to see the picture and control its
quality. The camera Signals. upon ¢going through the booth, are carried
to the centrally located master control center by coaxial cable.

(See Figure 9.2.1.1).

From the master control center, an engineer gives information and
instructions to the operator of the studio classroom. Incoming signals
from the cameras are then moduiated and relayed back to the monitors in
the studio classroom and to a secondary monitor room sh0u1& the studio
classroom be too small to handle the on-campus section. In the studio
classroom there is one small television monitor for every two students.
The monitors are also provided with the necessary microphone facilities
s0 that all sections of the class can hear any commént or question.

Each of the four studio classrooms is handled'in the above manner
by an operator and master control. Ffrom master control it is possible
to switch and/or connect any of the four channels to any of the rooms
on Campus. e ) '

In addition to overseeing/i;e On-campug facilities, the master
control center is also responsible for the outgoing broadcast. With
regard to this aspect of the control center's duties. there are monitors
which allow the engineer to see and adjust the quality of the picture
that is beamed at 12 GHz to tre Black Mountain transmitter site about
seven miles away for broadcasting. The control center can also pick

up the Broadcast signal off the air with a receiving antenna and

display the picture on monitors. This enables the center {p be sure a
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_ properly controlled Signe! is being beamed out of the Stanford facili-
ties and is received Ey the off-campus classes. {See Figure §.2.1.2).

The 12 GHz signal transmitted to Black Mountain is then converted
back to the ITFS frequency which is‘between 2.5 GHz - 2.686 GHz. In
order to efficiently use the broadcast power allotted by the FCC, 707
of the power is channeled to an omnidirectional antenna which broad-
casts over a 1607 arc for a distance of twenty-five miles to the lower
San francisco Bay area. The rest of the power is divided between twao
directionally aimed dish antennas that transmit to San Francisco,
thirty-four miles distant {36, 63) (See Figure 2.2.1.3.)

The receiving sites pick up th broadcast signal, convert it down
to the standard VHF frequency band for displaying on television monitors.
The audio element of the system is transmitted between tﬁe studio
&1assr00w5 and receiving sites through the Black Mountain transmitter
between 2.686 - 2.690 GHz.*

Each organization or industry is generally allowed to design
and implement its own receiving classroom(s) as long as the equipment
characteristics and specifications are compatible with SITN'S own
equipment. Most typical receiving sites have a classroom for each of
the four channels so that courses broadcast simultaneously do not
distract other students. Each classroom is equipped with the necessary
number Of\te}evisiOn monitors and talkback facilities.

Figure 3.2.1-4 is a summary diagram of the entire transmission

process from studio classroom to receiving site. At the (Sceiving sites,

B

*Stanford has recently made talkback an option, vrather than a require-
ment for particioants.
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tt is possible to videotape courses from the incoming signal. This
enables students to see all the lectures even though itlmay not be
possible to attend all the interactive lecture sessions because of
business obligations. By agreement, however. all tapes wust be

erased within two weeks of the date the course is finished. Occasional
visits to the receiving sites by the instructor are the extent of
student-instructor interaction at the outlying classrooms. Other than
that all assignments and examinations, which are done on an honor
system at the receiving site, are picked up and delivered by a daily
courier. (54, 63)

As of late Stanford University is broadcasting some 180 credited
courses each calendar year to 30 participating industries and organ-
izations. This totals more than 5000 tecture hours each year. ACE,
transmitting during the off hours from Stanford, adds some 3,000 hours
of fécture to Stanford's total to bring the annual broadcasting time -
to more than 8,000 hours each year. (54, 63) _

Stanford yses the network weekdays from 8:00 am until nodn and
from 1:00 pm until 4:00 pm. ACE then broadcasts from 7:00 am until
8:00 am, noon until 7:00 pm, and froir 5:00 to 7:00 pm evenings.
According to Pettit and Grace, the system's broadcast schedule could
be extended so that it would be possible to transmit 14,000 hours
each year. (54, 63) '

SITN Relqted Costs: The initial capital investment that.made the
Stanford Instructional Television Network broadcast and transmission

facilities possible totals $625,000.* Each of the industries and

*Appendix 9.8 provides per channel breakdown costs for ITFS sjstems
in general.



-173~

organizations participating in HCP pays a share of the capital yearly
income. Table 9.2.1.2 indicates the various industrial categories
and the membership fee that covers the firm’s proportion of the
capital investment. In addition to helping in covering the capital
investment costs, these same organizations are a source of funds for
future capital expenditures. {54, 63)

From Table 9.2.1.2, it can be seen that the smallest organization
pays only $2,200, while the largest organization pays 339,600.
Furthermore, it is possible to participate in SITN on a trial basis
for a year for a fee that is less than 15% of the membership fee. (63)

- In addition to contributing to the capital investment, each HCP
industry or organization purchases or rents the necessary equipment
for its own receiving classrooms. Not considering the audio
capabilities, a single classroom that can receive any of the four
channels costs approximately $2,100. The more elaborate four classroom
set-up with each room capable of receiving any of the four channels
costs about $4,500. (63} (See Table 9.2.1.3).

The cost of adding the talkback capabilities to the receiving site
system for one classroom facility is about $5;000 and for the four
classroom design about 36,500. (See Table 9.2.1.4) (63) Since the
tatkback element of SITN is an option left to the organization, the
cost of hardware equipment varies between $2,100 at the minimum and
s1ightly more than $13,000 at the maximum.

The final responsibility and cost to industry is the registration
of the students. Students pay a tuition fee on a per unit basis in
HCP, which is not greater than one-fifteenth ofla full-time student's

tuition per guarter term a%t Stanford. During 1973-74, the HCP tuition”



Table 9.2.1.2. Participant Fees for SITN Members.*

v Annual _ Humber of Membership Trial Hinz “cra”
Gross Sales or Employees Fee Year Annual Payments
S < 5million <200 $ 2,200 S 200 s 314
5- 20 200- 800 3,800 1,299 1,223
21- 50 800-2,000 17,600 ' 2,300 2,341

51-100 2,000-4,0.2 26,400 3,400 3,606

“pLl-

or an alternate plan proe-iding equivalent payback, interest to be
" computed_at.7 1/2% per arum,

*SITN information packet. (63)
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nas been $67 per credit although there is a minimum tuition fee'of
$245, Students taking the non:registereh option pay no tuition fee.
However, industry must pav a matching fee of 367 for both the HCP
student and the stuydent in the non-reqis$ered option (HRD). The
matching fee a0es to the departiment in which the student is reyistered
and Aelips. cover the part-time student. educational costs. Finally,'a
ISEO per credit television surcharge is added to tuition and matching
fees fo cover déi]y operation expenses of the network. \ﬁugjtors'

fees are hanP]ed in a slightly different manner, and the feexﬁaries'
depeﬁding on the number of 1ﬁdividuals sitting in a course. The mfnimum
payable auditor fee as of 1973-74 ‘has been 575 for a singie person,
and the fee could rise in excess of $3.000 for more than 150 persons .
auditing a course. (54{ 63) (See Table 9.2.1.5.)

9.2.2 The University of Southern Caljfornia Instructional
Television Systew

In 1972, the University of Southerh California Interactive
Instructional Te{evision System began televising courses to business
and industry in the greater Los Angeles area. The USC network may be
the most technically sophistjcated{qnﬁ most highly déve]oped of the
ITFS systems. The network is a fo@? channé1 one-way video, two-way
audio ITFS system with an FM radioglink allowing talkback.

_ Through the interactive téTevigjon sysfem, students can work on
undergraduate or advanced degrees, tdge'part {n continuing education
studies, and receive short séminarq of other ihformation services
"while remaining on or near their place of work.

The éyﬁfem is centered aroundlthe Horman Topping Instructional

Television Center on the campus of USC. In this building, which was
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Table 9.2.1.5. Strdent-Related Fees and Auditor Fees for.
' SITN Participants *

The followina schedule indicates fees for the 1973-1974 academic

year.
HCP " NRO AUDITOR SEMINAR
~ Tuition S 67 ) $0 $ 0
Hatching Fee 67 67 ‘ 0
TV Surcharge 20 20 Q
¢ Per Unit §154 $87 ) $0
Number of Auditors Fee for Each_ Ldp_x_i_:mﬂalab'le'
' 1. 20 $75.00
21 - 40 0.00 $1,500
41 - 80 37.50
81 - 150 ‘ 0.00 $1,500
Up to 150 $3,000
Above 150- “ $20. 00

*SITN information packet. {63).
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constructed with an $825,000 aift from the Olin Foundation, are located
four studio classrooms with their respective operators' boothes at the
rear of each roo& and fhe master control room, which is the coordination
Icenter for all the c1assr60ms and the eﬁtire delivery system. The on-
campus studio classrooms and control faciTities, plus the master control
center function in essentially the same way as the Stanford Instructional
Television Network. The major difference .is that the USC system uées
three cameras. rather than two as in Stanford’s case. The front camera
which focuses in on the students is the additional camera. (68)

From the control booth an operator can choose the picture from the
overhead camera, which is employed when the instructor uses the desk
pad rather than the blackboard: the rear camera, which pictures the '
instructor before his class; or the front camera. Or, two pictures may
bé presented simultaneously to show a Jp1it screen image. As in the
case of fhe Stanford c]assroomg, every two"students share a TV monitor
with appfopriate talkback facilities. The network can also broadcast
from an auditorium, which is equipped like the studio classroom. Thus,
1arger conferences oOr seminars may be televised to the off-campus
ctassrooms. |

Master control also functions to provide quidance to each of the
spudio classroom operators,  insure the qua11éy of the signal to Both
theistUdio classroom and to the receivfﬁg sites off the campus, and
channel the four different courses being televised to the correct
satellite rooms on campus or to the Seaver Conference Center. (See Figure
9.2.2.1.) The signal from the studid classrooms is beamed to the Mount
Lee transmitter where the signal is rebroadcast over the Los Angé]es

community for thirfy miles in all directions. Receiving siteg in the
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reception area pick up the Sianal and convert it to the "HF-UHF band
*where the picture can then be displayed on televisionlmonitors. The
necessary receiving and talkback equipment, olus classroom{s) are
" furnished by the individual company oy Firm.

s .of 1973, many companics and firms have receiving sites. There
is also a receiving location at Rolling Hil]slHiqh School, which is used
on an experimental basis and another rebiona} receiving site located in
the heavily industrialized E1 Sequndo area. The Information Science

- Institute at Marina del Rey will be added to the network in the very
near future, also.

The Hughes Aircraft COmpény, Aerospace Corporation and Burroughs
located respectively at Cujver City, E1 Segundo. and East Pasadena are
equipped with receiving classrooms to pick-up broadcasts. The prese:t
two classroom facility at Hughes Aircraft Qi11 soon be expanded to
bring Tive lectures fo several c]assrpoms and also enable videotaped
programs to be patched into five separate study carrels for Stﬁdént§
who have missed ﬁ lTecture. Aerospace Corporation with‘its four recejv{ng
classrooms and wired auditorium shares its facilities wi£h the Air -
Force Space and i1issile Svstem brganjzation in receiving broadcasts.

The Burroughs Company has a two classroom facility that is shared with
"the Bell and Howell Company. In February 1974, Jet Propulsion Laboratory
in Pasadena and Van Nuys' ITT-Gi1fillian were to-be added to the USC
system. (68, 69) . :

With the aid of a $99,500 National Science Foundation grant, USC
has established a regional four classroom reéeiving site in the El
Seguﬁdo area. The purpose 0% the regional site is to enable companies

~ that would like to partiqipate in the network the opportunéty to do
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so at a reduced'cost. Students attending the regional sites must travel
a short distance to the .receiving location, byt it is a,muéh ghorter
distance than driving to the éahmus of the University of Southern
California. In the near future; a second,sitelwi11'a]so be chosen for
locating another regional classroom facility. Although the regional -
classroom app]icatjon has yet to be evaluated, its success or failure
mé;'infiuence thélfuture development of the overall network. {068)

The folling Hills High School receiving site is involved in an
experinmnfa] Drogram concerned with nigh school and university iqtere
action. The system is primarily vsed to teacﬁ computer prograhminq to
high school students and s infrequently used for supplementary lec-
tures from USC instructors to students. (68)

The Information Science Institute which §erves a5 a research
‘branch of the engineering school in computer science will also be
equipped with receiving classrooms and originating facilities. Staff
members and studentsworking at the Institute will be able to Originate
televised courses.' Students in the near prdximity of Marina de]-Rey will
also be able to take televised cdurses from the IS7 faci?itjes.. In
£imé, the USC medical campus and the Marine Science Center at Santa
Catalina [stand wi]l be added to.the network. (68)

Presently, the USC-system is offering only sbout thirty coursés
a semester, including a non-credit calculus refresher course for high
schoof teachers. If the system were used from 7:00 am until 8:00 pm
weekdays ., it would be possible to televise at least 80 three ¢redit
" courses each semester. {68) '

It is poésibﬁé to become a member of the USC network in either of

two capacities. In one capacity, the organization is simply allowed to
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"

take part in:snhort seminars or participate in USC televised courses on

an "audit only” basis. In the other capacity. a company or firm takes

part as a fully participatina member. -
The complete pa{Ei;ipatiun option's membership fees like the

Stanford network. varies with regard to the aross annual sales of the
company or its number of employces. In USC's-case, the smallest company
pays only 515 per_nonth, while the largest pays $475 per month, or
approximately $180 and $5.7097, feSpective1y. on an annual basis. {68)

Each company pays for its own receiving equipment and facilities,
which costs in the range of 56,450 for a sirgle classroom with talkback
facilities to about $9,700 for the four classroons wifh talkback equip-
ment.  For companies that merely participate as an auditor. rathér than
as o full member, no talkback equipment is reﬁuired, and costs for the
classroom may be as low as $1,500. It is also possible for a company
taking either option to lease tﬁe necessary facilities on a monthly
basis. {68)

What,thevoff-caﬁpus student and company pay tuitionwise varies yith
the studenffs status. A dégree Qeekinq student payé the same tuit}ah as
a traditional Student'p1us an additional 520 television charge. . A non-
degree secking student pays about one-fourth the tuition that a degree
secker dees and the $20 television charge. An auditor merely pé&s the
non-degree- students tuition and no television fee. 1In mostlcases the
, te1cvis%0n fee is paid by the company. Aithough tﬁe limit was -not stated,
thera is a ceiling limit which the_total television fee of $20 per
student may not exceed. During the second semester of operation; some

150 students were registered in television courses. (68)




-184-

Al Lhouah the network has been in operation since 1972, the future
‘gba1s'f0r the USCInteractiveInstructioﬁaT Television System are po
incorporate more industries, organizations, and agenciés into the Sysfem.;
Junior colleges énd'high schools will also be brought into the System
where USC can meéningfp1?y contribute to the educational goals of those
institutions. {68) |

The USC system pYans to increase the brdqramminq schedu]é and
déve1op more programs in the science and engineering areas and broaden
the %cope‘of the televised courseﬁ to inc]udé the business and management
fields. (68}

§.2.3 The University of Minnesota UniverSTty Industry Television
for tducat10n Program

After a brief history of employing closed circuit television in -
conjunction with an electrowriter to teach graduate courses to B4
emp10§ees in Rochester, Minnesota, the University of Minnesotasinitiated
the UNITE program. The UNITE (University—lndosfry'Te1evisiop %or
Education} program, which began operating in the fall of 1971, was
developed through the joint effort of the Univers{ty_df Minnesota's
Institute of Technology and the General Exteﬁéion Division. The program -
uses a two phannel, one-way video, two-way audio ITFS systeh to broad-
cast graduate and ﬁpper level undergraduate cohrses to fhe Twin 1tie§
and Rochester areas of Minnesota. The program is primariiy intended to
benefit engineers and scientists in the industries and governmental |

"
agencies in these regions. (70} ‘

- . v
-

As has been the case with the development of many of the ITFS
systems, a contintiing need for professional engineers and scientists to

undergo mid-career retraining with minimal travelling inconvenience 1pd
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éventua11y to the development of UNITEJ Throuah the‘UNITE delivery
system, professionals in induééry and other agencies are able to
.actively partic%pate in the University's on-campus day programs. It
is during fhe,day that the nﬁjprity of thé courses needed by the
enployees of organi%ations are taught. (70)

The course; iﬁat are televised are reqularly offered classes which
are attended by on-campus stﬁdents;_ The: modi fied classroons on the
campus , however, double as the originat{on studios for the hroadcasts.
Cither of two cameras that are controlied by an operator may be used fof
transmitting the picture. An overhead camera is used for desktop
demonstrations, slides, or when the %nstructor wishes to use the writing
pad rather than the biackboard. The camera at the back of the room
provides a general view of the class énd instructor. Both camer%s
be tilted, panned, ‘or zoomed, which is often done when the instructor
is speaking or working at the blackboard. {70)

The picture is displayed ih the on-campus classroom, in addition
to being transmitted to the downtown Minneapolis broadcast tower. The
étﬁdents see and hear the same thing that dff-campus students wou?d
see and hear over a television monitor which cvery two studentdjﬁhare:
Each monitor is équipped with the necessary:micrbphone facilities so
ﬁhat any question or comment may be heard by1aTT students. Because the
on and off—campus_;tudents aiike can see and-hear the same lecture
through the same medium, the course ihstructdrlis required to develop
only a single format for lecturing to all sections. {70)

Presently, the system has two studio classrooms. One studio.

classroom seats thirty students, and the other seats fifty students.
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|

But if the classrooms are filled to capacity, each class has a satellite

4
room that 15 equipped with the necessary mon1t0rs and talkback

§

" facilities to handle the overflo. (70) y

To reach the off-campus classrooms, the Foshay Tower in
lnneapolls hroaGCdsts an 0mn1d1rect10na1 siqnal For a 2h mlle ranqe
and this covers the Minneapolis area. [n order to reach the Rochester

area about 80 miles from the Minneapolis area, dish antennas bean the

"signal to a relay station, which in turn transmits the broadcast to

the Rochester area. The talkback portion of the signal: returns by -

the same route to the Foshay waer where special grade fe!ephbné lines
carry the audio sigral to the studio classrooms where thé class and-
instructor may hear the guesition or co&ment.

Preﬁent]y\ the f0110wfn~ organizations are equipped with receiving

Faci1ities-a1thOUgh it appedrs that many other .groups are interested:

I8M Taboratories in Rochester, two separate plants of the Ynivac Corp-

oration, Honeywell's three plants, the Northern States Power Company,
3 Company, and the U.S. Bureau of Mines Research Center. (70) -

Each of the rece1v1ng s1tes picks up the transmitted signal off
the air with their own antennas and converts the signal to VHF-UHF

bandw{dths for display on TV monitors. Al of the receiving sites are‘

"fully equipbed with talkback facilities, also. Videotaping of the

1ecture§_isfperm1tted for as many 1ectﬁres as necessary. This allows
studénts to see 1&ctures that hiqht have 6therwise been missed because
of other ob1igat10ns. In addition, videotaping a]Tows studénts to
review past Jectures. All tapes must be erased at the end of each
academic term accordinglto mutually agreed upon ﬁo]i@y, (70)

It is possible for students to earn the Baché]dr of Séience degree;

which provides study in engineering and relatéd sciences, the Master of

i
l

\
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Science degree for enginecrs, and finally the Master of Engineerinﬁ
degree, which emphasizes a design project. The courses are all taught
during the regu]af'day session in the program section denoteé UNITE A\
Tn the UNITE A é;;up, graduate and advanced undergraduate courses are
taught and televised in mechanical, electrical, and geological engi-
neering, engineerinq mechanics, - computer science, mathematicg, physics,
qnd operations research. (70)

Courses taught through the UNITE B section are usually requesied
by the net@ork members . ThesF‘COUrses are usually taught through the
neneral Extension Division of]ﬁhe University. .Tho UNITE B courses, in
contrast to UNITE ﬂ section courses w%ich are televised during the day;
afe‘brqadfﬂst in the evening hodrs.

_ The UNITE C section is composed of éxper{mental courses, short
lectures, or seminars thch may be of gntereét to the part;cipatfng
~members. UNITE C codrses are fe]ev%sed.auring the slotsl when regular
classes do not use thé sys tem. (70) |

The UNITE advisory committee -is résDOnsible for the administration
of the educational qoals of the member groups. The committee is com-
posed of memBers of the tiniversity and fﬁe participétiné organizations.
Based on thctmgnbgrship's adademic needs;, a series of courses which’
appear to be wost appropriate are selected for teTevisiﬁg to the off-
campus Students . f?O)- Off-campus students are registered into thé
courses by a team which comes to the_préﬁises of each receiving location.
The students ther follow the custdmafy propedures of cohp]e;ing courQe—
work andlassignments, which are pickéd upland‘delivered by courier.
Examinations are also done at the receiviné‘siteSAUnder the subervisjon

of a company administrator.
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"« UNITE's present costs of. operation are financed-primarily by
ot _
industry through special fees and partly by students' tuition. . The

initial development was pr1mar11y f1nanced by the part1C1pat1na )

o

industries. (70) The future of UNITE appears, to be aimed at reaching

a greater number of organizations within.the:present area of broad-
' X ’ ’ L ya ' —
cast coverage. (71) ‘ 7 i

9.2.4; Case Western Reserve Un1ver51ty Instructional Television
1 Network

. ' ' ™,
1 .Since fall of 1972, Case Western Reserve UhiGersity has been

operating the Instructional Television Network which is used to reach

many off—campus'Tearnihg centers located at industrial sites.in the
N

Cléveland, Chio,:area. Case western Reserve Un1versrty s network T
relies heav11y uPen an ITFS system used 1n}connect10n with v1deocassette
technology. Although 1t appears that the ITFS system is used in a
manner similar to the University of Southern California's or the
University of Minnesota;S:ITFS system, not much was readily available |
concerning the specifics involved. The same is true for video- )
_cassettes, although_%t is known that the cassetgzg are .used to bring
0n—camnus coufées to industria1 extension centers. (68, 72)

The ph11050phv Bf the Instructional Television Network is oriented
towardszthe open,un1vers1ty without walls' concept;\\lhe premise of °
the ITN!is that industrial growth depends upon the continqég growth of
its workers. The growth of these workers depends upon the periodic‘
updating or upgreding of the skilis and knowledge of the empleyees,
vthich extends beyOnd the traditional c0f1ege years and continues through-
" out every individual's working Tife. Thus, it is the function O%xthe |
University to provide the opportunities for growth through centineing-

T,
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professional education. In‘additien Tearning options must be made
accessible at-a pace controlled by the learner whenever possible. (?2)

This ph1IdEDDhy has exerted 'a wajor influence upon the dEVC1DDment.
and form uf the Casexwestern Rescryve Unjversity Instructional Tele-

i
/ vision Network. The ITFS system is capable of delivering the

instruction to the learner, aﬁd the videocassctte can, in part, help
, the individual to learn af.His own pace and-cunvenience._ Approxfmateiy
?0% of the 1earn1ng,centers (about 12) depend upon the-videucassette
method of 1nstruct10n, while the remaining 5 1earn1nq centers depend !
pr1mar11y on the 1ive TV broadcasts. (72)

Rresent1y. it is possible tp earn the HMaster's degree in Business
Administration or the Naster of Science degree in the fields of engi- f
neering., appiied statispics, or Dperafiuns resecarch, and it is also
pussib1e to earn the Bacﬁe]or uf Arts degree The courses offered for

A the bache10r level are qenera]ly of a juniors sen10r category that are
designed to allow the commun1ty c011ege graduate to attazn a four year
degree. The coursework for the master's level. may be completed entirely
thruuga the ITN if the student so chooses. fﬁ fact some doctoral work
may be taken over the network even thuuqh it is not possibie to
ecompTete a doctorate by the ITN. (?2

Students may be admitted to the ITN pruqrams in either of three
categ0r1es. In one categury,_the student is admitted with the intention
Df-dbtaining a degree %h the'near'?ﬁture. This is the reqular student
status. The secord categﬁ??‘ig\reéerved.¥qr special students who

generally intend to do only limited qursework in certain areas and

arc not degree seekers. This may-inc1ude'students-whu already have

advanced degrees but wish to further deve]op the1r Present skills, or
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studenﬁgwﬁﬁﬁ“sﬁmm]y wish to develop other skij]s. The spécia] student
status 15 also use&‘for students who wish to enter the graduate
programs as reguiar stLdents but have not yet préven'theirTcompetency
to do graduate 1gve1 wprk. After successfully participafing in ITN
courses as special stdﬁents, it is possible to petition the University
to be admitted as reaular deoree seekers. The third category ts used
for students who mevely wish to audit courgés: | l

Reqular and special students who take courses 6§er the ITN pay
$109 pe? semester credit hour. which is based on the on-campus. part-

" time student tuition %ee. Auditors pay %60 a sgmester credit hour. for
the right‘tb sit in on a course. (72) . .

Figure 9‘5.4.? 1ists the orqanjzations presently participatiﬁg in
the Instructional Television Network, the number of learning centers
at eapp 10cat{0n, and their geographical 10cation.' The network was
initially designed and implemented with a George Gund Foundation orant
tn early 1972. At that time only three organizapions were committed
to participating in the network, némefy NASA, the Gereral Elcctric
Company. and the Bailey Meter Company.l‘Since that time the system has
arown to include thirteen organizations having seventeen learning
centérs‘in the fall of 1973.. During the fall 1973 semester, twenty-
five courses were taught to‘321 students via the network. From fall
19727Up to and including fall 1973, 51 ceurses have been taught through
the Instructional Television Network. (?25
; . Figdre 9.2.4.2 depi%;s the growth of the network frow its

, inception u;tii fall 1973, iﬁ terns of the numser of students and
- _~" orqanizations, ﬁ]us learning centers. As can be seeﬁ fFOm the figure,

L3

the ITN has experienced general growth. It is expected that as’long

L]
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as Case Western Reserve Univer<ity meets the needs of the industrial
community, the growth of the system will continue. Financially,
the network is self-sustaining totally on studeﬁt fees. {71, 72)
9.2.5 Other lTFS,Tc1ev1510n Systems

| Although not much information was available, it is known that
both Bradiey Univprgity anq the University of Pennsylvania arc
operating 1TFS systens.

Since 1969. Bradley Universify has been offefing both classes

for qo11ege credit and continuing educat{on in the Peoria, I1linois

area. (73, 74) : e

I

Likewise, the University of Pennsylvania has served 1ndusfry in-

the greater Philadelphia area and an outlying campus at Valley Forge
through an ITFS system, which began operation in 1972. {74, 75)
“Fhe State University of New York at Buffalo is also reported

to have such a system. (53)

#
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APPENDIX 9.3

POINT-TO-POINT MICROWAVE TELEVISION SYSTEMS
9.3.1 The Association for Graduate Education and Research of North
Texas :
TAGER s the Association for Graduate Education and Research of
North Texas. It was proposed in 1966 and became operational in the
fall of 1967:.,(?!) "The initial purpose of the TAGER metwork has been
. to serve the technical industries of northern Texas through a
N cooperatfve Eonsortium of higher education institutions interacting

f
with industry. (76) '

S\  TAGER part%cipating institutions and industrially-located
\\rgceiving classrooms are identified and depicted in Figure 9.3.1.1.
Erom Figure 9.3.1.1 it Ean be.seen that TAGER is.primarily active in
the Fort Worth-Dallas area.

- TAGER's success in fulfilling the educational needs of industry
has encouraged the network to seek out and meet educational needs’ ‘in
other institutional areas. In 1969, a TAGER member, Southern Methodist
University, expanded to allow underclassmen at 1iberal érts co11eées iﬁ
the regibh to receive science and engineering courses and, then,
transfer into the third year program at SMU. (77, 78) Currently,
courses in the social Eciences, business, law, huﬁanities, and arts
are also offered through TAGER to industry and TAGER member educational
institutions. These ﬁon-technﬁca] courses are the most recent addition
tb the TAGER programming schedule. (76) |

In February 1970, in accord_with_the TAGER-effort-to-more—— """

_ —— e —— e
v i

completely serve learners in higher education, the TIES-US (TAGER

Inétitute for Environmental Studies in Undergraduate Sciences) program
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was established with the support of the National Science Foundation.
The participating institutions have beéh Austin College, Biﬁﬁop
College, Texas Wesleyan College, and Dallas Baptist College. (76)

"TIES-US emphasizes interdisciplinary, problem-oriented,

. educationa1 approaches and use of two-way...see and-bé seen. ..
television caDabiiity in four initial program areas: experimental and
theoretical studies, science teacher education, urban studies, qnd
racial and ethnic studies." (76)

-Present1y, however, 1t is more common for courses to be broadcast
with one-way video and two-way audio, and for these courses to be
formulated along conventional -1ines witﬁ'regard to subject matter and
teaching fﬁYmati Courses are beamed live from several 10cat15ns. u
Southern Methodiﬁt University has four_originating studios; Texas
Christian University, the University of Te*as at Dallas, and the
University of Dallas, each have an originating studio as do Austin,
Bishop and Texas Westeyan Colleges. (See Figure 9.3.1.2.)

A typical classroom at SMU, which has the greatesp number of
studios, comés equfbpedlwith two cameras, two television monitors for
the class to view when necessary, plus an adequate number of
-microphones S0 that off-campus students may- follow the discussion.

The instructor in the studio classroom is seated at his desk on a
sTightly rgised platform before a conventionally meeting class. A
camera at the réar of the room may foTlpw the instructor's motion
hoﬁizonta1!y and vgrtical1ylwhi1e also zooming in foF a closer picture.ﬂ
A second camera is situated over the desk where anyﬁnateria] written on
a pad may be broadcast tp the r;ceiving sites or over the studio

classroom monitors. In fact, this procedure of writing on the desk ' .
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pad, réther than using the blackboard, is preferred by the instructors
because the class and instructor can nearly always be in face-to-face
contact. .A technician in the rear of the room then controls either
camera Or presents both pictures through split screening. |
There are enough microphones in each studio classroom SO that the

.instructor's lecture and studio cTassroom discussion can be heard by
any other off-campus class taking the same course. Fach off-campus
class sees the classroom and instructor but can not{ in turn, be seen by
either the instructor or other classes. However, because the audio
system is two-way. all sections whether on or off-campus can hear and
take part in the discussion. (77)

~ Als0, because the configuration of the TAGER network is radial in
form, which means that all originated courses feed to a central
switching area in order to be beamed to any receiving site, any
receiving classroom, ;nywhere in the system, may receive a course
being broadcast from any originating studio in the network. (78)

- -Figure 9;3l1.2 diagrams the TAGER network qnd,the techn01ogica1
capability for program delivery and reception to and from the TAGER
participants. B

- The off-campus students meet in the receiving c]assroomslat the
proper time to Tisten'tb the Tectures. The most satisfac#ory
configuration for the off-campus classrooms 1S one television monitor
for every eight students in two rows of four chairs. Generally, there
.are two television monitors for each c1as§r00m or a total of ‘16 seats.
wﬁére there is more- than one classroom per site, the classrooms aré
ordinarily clustered together about a 1091;1:1’55 office. In ITQ?] ,-

thirteen industrial plants wére equipped wfth over 50 receiving

o —
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classrooms, and 36 receiving classrooms were'1ecated on campuses of the
eight participating educational institutions.* |
| Class assignments or examinations are picked up or distributed
daily by a courier who travels over 300Imi1es a day. Assignments for
on and off-campus sections alike are the same, and they are graded
togethef as a single course.
It is also worth noting that every instructor in the SMU Institute
of Technology, which televises 85% of the TAGER courses, has had a
course broadcast at one time or another. (33’.77) Presently, the SMU
. studios Operaté_From 8:00 a.m. until 9:30Ip.m. Monday through Thursday
;N nd from 8:00 a:m. until 5:00 p.m. oe Friday to round out a full week
of ‘broadcasting. (77) Other'off»campus student-instructor interaction
can take place through tefephone consultation, or-even over the televi-
sion ﬁystem during unscheduted broadcast hours. Saturday on-campus
sessions and instructor visits to the outlying classrooms are the other
.major forms of student-instructor interaction. ‘(78)

With the exception of research whfch is typ1ca11y done on campus,
it is possible to earn a bacheTor S, master s, or doctorate degree
without having ever attended classes in an on-campus Situation.
‘However, because off-campus students are deait with in the samefmanner
as traditional studente, the facilities of the campus, such as -
Tibraries, are at the off campus students d1sposa1 should the need
ever erise In fact, in the fall of 1969 at SMU, a principal TAGER

participant,-out of some 1070 full and part-time eng1neer1ng graduate

students, 890 were taking courses off-campus at work via the network

*Hhere di fferent references gave different f1gures for classrooms, the
most recent source was used. .
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. for an average of_one and a half courses per student. Some 180 other
students were éonducting study and research on campus as full-time
graduate studen;s. 0f the 1070 graduate students in‘the major fields
of engineering,nsome 870 were seeking a master's degree, while 200
were pursuing a doctorate. (77)

Recent figures for late 1973 indicate a student population of
about 1600 in thé fields of engineerfng, natural and pure science,
business, social science, law, theology, and th?'humanjties.‘(?1)
These students are charged the normal $60 per semester credit hour,
but, in addition to the $60, there is a $40 téleviéion fee per credit
‘hour . fhis bfings tne total cost to $1UU per sémesten credit hour.
However, quite often the cdmpany or firm emp1oy1ng the students pays

| the $40 television fee. From the $40 television fee, $8 is retained
by the TAGER system, and the remainder goes to the institution
origfnating the course. {(77)

Although the following figures are somewhat &ated {reported in
"1971) TAGER faci1ities cost: 1) approx1maté1y $60.000 for each
originating studio 1nclud1ng the necessany electronics equipment,

2} about $40,000 for the first rece1v1ng classroom and equ1pment and
$20,000 for each classroom, theré;fter, and 3) about $1,000,000 for the
tranSmission network, sometimes/referred to as the "Green" network

because a phtlanthropic gift-f%om Mr. .and Mrs. Cecil Green financed the

/

;-

network. . "/
These cust figures arefessentia]]y for -the original 12 Ghz spine

and 2.5 Ghz spur private m1crowave network But, future plans include

““ﬁUﬁveft1ng the = TAGER network to a 2.5 Ghz microwave system with

omni-directional, rather than discrete beaming of transmissions. {77)

;
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The talkback element of TAGER is carried on bver leased telephone
lines. (36) However, the tota1isystem cost ipn the vicinity of 2.5
million doltars. Also, more educational institutions and industries
will be incorporated into the network. (77) -

TAGER maintenance costs are apportioned amang the participating
1nst1tution§, and the.costs reflect the extent to which each
institution makes use of the network. For example, SMU uf11izes the
system 85% of the time and pays some $30,000,annua11ylin maintenance,
which is a maﬁor portion of the bill. (77)

TAGER network administration and policymaking is carried out by a
representative body comprised of individuals frrom the member
institutions witp appropriate cosmittees involving‘edutatfonal and
1ndustriaf concerns. This inter-institutional cooperative effort has
p]ayed a major role in TAGER's success. (36)

' 9.3.2 The Indiana Higher Education Te1ec0mmun1cat10ns System
In 1967, through the action and appropriation of funds by the
Indiana State Legislature, the Indiana Higher Education Te1ecomnuni£s-
%: tions System was made possible. The primary duty of the organization
) haSlbéén to providé an instruTént through which educational resources
fc0u1d be shared by the universities of the state. The [HETS, once set
in motion, Has had four generé1 goa]é to accomplish: |
| “Commynications-To operate communications networks- By \ ] ¢
inter-connecting educational centers in Indiana and to
facilitate the fiow of messages along thgse channels.
Education-To assisc users of the chénne]s in shaping

applications of the media to the attainment of
—e—educational_objeciives,.and._to_encourage_use of -the

. media planned within the broader context of the
teaching-learning situation.
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Cooperation-Through its total organization, to link
the State Universities and the many campuses of the
Indiana Yocational Technical College in their
mutual effort to qimprove their own educational
programs and to assist their collective efforts to

reach a wide spectrum of educational const1tuenc1es
within the State

Innovation and Change-To provide the human “networks”
(committees, publication, telephone conferences, etc.)
through whi ch people involved in higher education

may devise creative solutions to educational problems,
and to manage change by coTTaborat1ve p1ann1ng " (79)*

- The 0r191na'| parti c1pat1ng members in the. IHETS organization were
'Purdue University and Indiana University, who had p(eV1ous exper1ence
with a microwave television link between. their main campuses and
between the main campus of each university and its regional campuses,

and Indiana State and Ball State Universities. In 1971, Vincennes

University and Indiana Vocatfonal Technical C011ege were added to the

list of active]& involved institutions. .

_ The colleges and universities are linked together through the
voice network and, in most instances, the video network of the Inﬁiana
Higher Education Telecommunications System. Table 9.3.2.1 is a list of
the academic institutions that are 1nterc0nne’ted via IHETS.

VideolNetGerk: The major component of the video network is a -
microwave system whose facilifies are supplied by the telephone
companies in the state. Through’indiana Bell Telephone, -the primary
supplier, General Telephone and E1ectron1cs, and the Long Lines

Division of American TeTephone and Te]egraph the mycrowavelsystem

serves as ‘the heart 0f the video network and Tinks up with a CATV

- em-System,_an I1TES. stition,-and several-public-breadcasting stationss— -

*The majority of the information for this section was taken from
"Indiana Higher Education Telecommunication System." (79)

T '
- "

pEt)
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; Table‘9.3.2.1. “Indiana Higher Education Te1e¢0mmunicat10ns System
‘ ‘participating institutions™®

Bloomington Indiana University

Evansvitle “Indiana State University

Fort HYayne ' Indiana University—Purdue University-rort Wayne
Gary Indiana University-Northwest

Hamnond Purdue University-Calumet Cémpus

Indianaﬁo]is Indiana University-Purdue University Campus

Medical Center
38th Street

Downtown
Kokomo Indiana University
Lafayette Purdue. University
Muncie Ball State Uﬁiversity
New Albany ' Indiana University Southeast
South Bend Indiana University
Terre Haute ' Indiana State University
Vincennes Vincennes University
Westville ‘Purdué Universﬁty-North Central Campus .
Richmond : Ind%ana University East

South Bend/Notre Dame  University of Notre Dame

*IHETS information packet. (79)
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which help extend the area of toverage throughout Indiana. The system
is composed of.severa1 discrete paths and several routing switchers to
divert the telecasts to the proper locations. A computer controls the
actual switching and diverting of the telecasts to the correct
Tocations. (79) )

Many of the transmission paths are bi-directional, which means
many of the instructional centers can receive as well as originate
programming. The main campuses of the four major participating
universities, Purdue, Indiana, Indiana State, and Ball State
Universities, are capable of originating two programs simultaneously.
In addition to these four universitie:, the Indiana Medical Center and
the THETS control center are capable of reaching aﬁy tocation within
the network. Some locations are able to receive two different
telecasts simultaneously. The locations, which have the necessary
facilities to receive two simu1tane0us]y different transmissions, are
in Gary, Hammond. South Bend, Fort Wayne, the Indiana Medical Center,
and the control facility of IHETS in Indianapolis. A1l other receiving
Tocations are able to bring in only one program at a time. (See Figure
5.3.2.1 for the location of participants in the IHETS video network and
their transmit/receive capabilities.)

By contracted agreement, telecasts that -come to the South Bend
campus of Indiana University are remodulatéd and transmitted via two
cable TV channels of the Michiana Public Television Corporation to the
Universfty of Notre Dame, St. Mary's University, and Bethé] College,
pius four hospitals in the éouth Bend-Misiwaka areas. Although these

telecasts are transmitted within the cable television spectrum, special
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" converters are required to decipher-the signals and obtain the actual
telecast. | |

The Indiana Higher Education Telecommunications System also
operates an ITFS station in the Dygr area, and occasionally makes use
of a second ITFS station in Indianapolis, which it does not own, to
telecast programs. The Dyer ITFS station broadcasts to hospitals in
the Hammond city area, Purdue University's Westville and Hammond
campuses, and the Gary campus of Indiana University. There are also
Ifour public broadcasting stations whose over-the-air broadcasts are
switched via the THETS n ‘work.

The video network {s aiso used in the teleprocessing of many
videotaped courses. Since about 40% of the broadcast programs are ﬁét
live, but videotaped, it has been necessary to transmit these programs
during the off-peak hours of telecasting. By transmitting pre-recorded
programs during the off-peak televising hours the-ngtwork is kept
relatively open for utilization of live programs, which employ two-way,
reai—timé interaction.

The teleprocess consists of encodfng a videotaped program at one
location, transmittiné the encoded ihf%rmation, and decoding the

L]

information onto another videotape at some other location. The !
transmission of the encoded information takes place in such a manner ag
to automatically de;ode onto ynattended videotabe machines. With thel
videotape essentially recreated at the new transmission site,lIHETslis
then free to yse the video network for switching and routing the t1ive
progréms. (79)

Voice Network: The talkback eiement of the live programs is

carried from the remote locations to the origination location via the
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SUVON line, which is the stgte universities' voice network. First the
actual lecture, both audio and video porfions, are beamed out to the
remote refeiving locations via the microwave system. The instructor in
a TV studio presents a Tecture that is picked up on studio caﬁera and
by microphone. The transmission is then modulated and transmitted fron
the local tower to the reception points either directly or by a series
of relay stations. The transmission is picked up at thelreceiving sites
the signal is demndulated and appears over a TV monitor or monitoré.
Questions or comments that arise are then transmitted back through the
SUVON network. %he student merely speaks into a handset whose
automatic dialer connects with the tocal campus tines. THe message,
while travelling along the campus lines, reaches tne campus telephone
switching and coﬁnecting center. At this point the line carrying the
hessage to the remote instructor is automatically connected with a
SUVON Tine.

These SUVON trunk 1ings extend to the Medical Center switching
site in In&ianapo]is. At the Medical Centers the incoming %alkback
calls arrive over one of two lines that are employed for talkback
purposes. At'somé'point, the two lines are mixed and then channeled
- over a dedicated full-period telephone circuit that connects a majgrity
of the cities and campuses where it eventually arrives at the
originating facility. Fina]iy, the transmission is again adjusted for
Tevel ;nd quality where the message is then heard aver the TV
originating studio’'s speaker system. (See Figure:9.3.2.2.)

The SUVON network, which makes the live talkback possible. is
composed of fourteen major trunk groups which are composed of 162

telephone tie-lines. These tie-lines connect the universities amongst
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themselves and their regional or extension campuses through the central
switching facility at the Medical Center in Indianapolis. The
.Indianébo]is Medical Center also serves as a connection center for
Indiana Vocational Technical College at Columbus, the Indiana University
Eastern’Center Richmond facility, and the Commission on Higher
Education; these institutions are not directly connected intd the
fourteen-major SUVON trunk tines.

The SUVON netwdrk, in addition to carrying telephone cbnversations,
is also used for the transmission of information to electronic
blackboards and teietypes, or for the production of facsimile. To a
limited extent, SUVON can transmit computer data .information. (79)

As the network now operates, the maintenance and development of
the network itself is the major responsibility of IHETS, while the .
costs of originatiny and proquciné programs are incurred by the
institutions directly involved. The primary structure of the
tolecommunications system‘was deve1oped‘with the aid ofhthe teIgphone
companies involved and a $600,000 appropriation from the state
legislature. (79)

Purpose and Goals: Since its inception, IHETS primary goals have
included the transmission of undergraduate and graduate programs. for
students oflthe participating institutiaons. hnurses in fields of
music, nursing, communications, engineering, forestry, agriculture, and
astronomy have been telecast over the network. There are also a wide
variety of medical coﬁrses_that are broadcast over the system in
connection with extensive utilization by the Indiana School of

Medicine.
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Through the Higher'Education Telecommunications System, programs
involving 1‘nter-1ﬁs’t1’tut1’0na1 cooperation and exchange have been
initiated. [he first concrete example of inter-institutional coopera-
tion has centered afound a course titled, "Non-West Studies: East
Asia." For the first time, students vould take the course at any
participating IHETS university or campus and receive the credit from
any of the universities involved.

In addition, several other groups are investigating the
possibilities that inter-institutional coopération may offer. Coﬁrses
revolving around such themes as nursing and the 1aw, family and the
law, ecology, Afro-American studies, and history are being seriously
considered for delivery in an inter-institutionally collective manner.

Both traditional and non-traditional learners have used the
system. Many non-credit seminars and courses have been presented over
the te]ecommunicatjons system by professiona1s in the state for
purposes of 1"hf_cmﬂat'ion and continuing education. Sitch professions as
medicine, real estate, pharmacy. aind actounting have employed IHETS to
good advantage. Prison in-mates are é]so expected to be serveq in the
near future.

Broadcast Hours and Student Enrolliment: Although few adeqdate
statistics were kept during the'ear1y phases of IHETS, early 1970 data
concerning the number of brdadcast hours and the number of students
enrolled in credit and non—credit-categoriesIindicate the system to be
progressing with a high growth rate. (See Table 9.3.2.3.) The Targest _:
area of growth, however, seems to be centered in the area of contfnuing

X .
{- education.
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Table 9.3.2.3. Growth rate of the Indiana Higher Education
Telecommunications System from fall 1970
to fall 1971* . '

Fall, 1970 Spring, 1971 Faill, 1973

Student Hours of
Instruction , 54,034 272,006 681,850
Student )
Enrollments 2.228 3,785 5,569
"Recorded
Enrollments

Credit 1,681 - 1,61C 2,387

Non-Credit 607 1,875 3,182

*Indiana Higher Education Telecommunications System. (79)
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The Indiana Highen Education Telecommunjcations System has
undergone & series of reorganizations from the time its major concern
was development of the system hardware to the present operational state.
The network is now administered by a Board of Directors which was
created by the six member institutions' Boards of Trustees and is the
administrative body of the system. Through the Board of Directors,
THETS facilities are commjttedpto inter-institutional projects. Under
the Board of Directors, a Council serves to deJeTop formal project
proposals which are then referred to the Board. The -Council aisa
serves to advise, guide tne Board, and carryfout studie§ concerning
the operation and management ot the system.' The final duty of the
Council is to serve as supervisor for the various committees, pancls,
and conference QFOUPS-- - /

The Indiana Higher Education Telecommunications System is still
growing and expanding. Future plans iné]ude the more efficient use and
development of broadband communications, using a “p1pe11ne concept" for
s1mu1tane0us transmission of a vamety of 1nf0rmat10n (raw data, audio,
v1de0) at different frequency ranges within the tota1 operating
spectrum of IHETS. The system will also increase_ the numper of
receiving and origination facilities that are reached within the state.
Additional 1inks will be established with public broadcasting stations.
(79) . o
9.3.3 The QkTahoma Higher EdacatiOn Televised Instruction System

The Oklahoma Higher Education Televised Instruction System was
created in 1970 by an act 6f the QOklahoma State Legislature. The

system provides statewide educational opportunities for the people of

Oklahoma. Students who benefit from the television programs, attend
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not only the conventional educational institutions, but also include
many who work in business or government agencies. The network has also
reached students who have been hospitalized or confined to penal
institutions. (80)

The televised ingtrqction éystem consists of a privaté]y owned,
point-to-point microwave transmission system whose broadcasts reach and
interconnect many ITFS areas. The signal is converted to the ITFS
frequencies.at the appropriate time. The courseé are then viéwed over
a closed circuit, two channel system. Furthérmore, most or all
receiving sites have talkback capability. (33, 80)

The televised courses can be transmitted from any of four
uﬁiversities, or a college, or two junior colleges. The University of
Oklahoma and the University's Heé]th Science Center, Oklahoma State
University, the University of Tulsa, and Central State University are
the universities that have broadcast capabilities. Northeastern State
College, and Altus and Oscar Rose Junior Colleges have course
originétion and transmission capabilities also. The televised classes
are then received at many sites, academic and otherwise, throughout the
.. state. (See Figure 9.3.3.1.) (80) ‘:}

The courses are originated from studio classrooms of the Qarious
campuses that are equipped with cameras aﬁd microphones. Two cameras
are positioned in each studio classroom. One focuses on the instructor
and blackboard area, and a second camera focuses on the instructor's
desktop to pick up any activity 6H the desk or writing on the desk pad.
These cameras, which are conirolled by technicians in an adjacent room;

provide the visual compohent for the off-éampus sections of the

classes. Microphoneslpick up the audio element of the on-campus
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lecture and any questions or comments from the live on-campus student
section. Return speakers allow thea1oﬁa1 students to hear the remote
students' comments. In general, the on-campus classes are conducted
in typical fashion in classrooms, which in many respects are _
conventional. fhe same can be said of the femote classes also. (80)

- The receiving §ites are able to watch and hear occurrences in the
on-campus section via television monitors, and the remote students are
able to respond with questions and comments via microphones and other
talkback equipment. [In order to prevent a student from missing a
broadcast, videotaping of the teletastis is bermitted, but -all tapes
must be erased by the term's end. A1l of the students do the same

work for the class with a courier service picking up and delivering :

.off-campus classwork. (80)

Admission to the televised program is based upon the same
requirements of admission to any of the institutions. Ffach televised

course is accepted for full credit value by the partiéipating colleaes

and universities. 'It is the student's responsitiiity to be sure

credit-is transferre&?from the originating institution to the student's
attendant institution. (80)

Courses, broadcast 1ive, both of é standard or short/seminar -
nature are offered over the network. These courses may be graduate or
undergraduate level, but tﬁefprimary‘program orientation is toﬁards

graduate study in engineering, mathematics, computer sciences,

business, and geology for students in industry. {80) The network is
maintained by the Oklahoma State Regents for Higher Education and

input from an Academic Advisory Commi ttee and an Industrial Advisory

e T
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Committee insures the needs of both the c011eges, universitjes, and
bus1ness are met. (80)

Each student pays a fee based upen a regular student or emp10yee
in'business or public agency status. Regular students pay only the )
tuitfen fee for their attendant institution: cmployees of public
agencies pay the enrol]meet fee charged by the participating-

1nst1tut§?n, plus a $10 per credit hour System maintenance fee.

Students in business and industry pay a $50 per credit hour fee

However, in addition to the business or industrial stqdent [ fee, each

L -

industry must pay $1000 per student to allow one student to enL011 for
one semester. [f, however, an 1ndustry pays $25,000, that 1ndustry is
granted unTiHited enroliment rights for its students. {33, BOf

-The industrial and business fee Helps to cover the costs &f, and
investment in the Oklahoma Higher Education Televised Instruction
System. The total system has cost in the proximity of $1,700,000 with
the state aovernment appropriating $31,000,000 to hetp cover the total
costs. (33) - |

9.3.4 The M1ch1gan Expanded Resources for Graduate Educat10n Network
of the University of Michigan

Fall 1970 marked the date on which the MERGE (M1ch1gan Expanded
Resources in Graduate Education) system of the University of Michigan
at ‘Ann Arb0r began televising courses to southeastern,Mtchigan. The
MERGE system was developed as a means of‘ektending the University of
Michigaﬁ at Ann Arbor to the heavily industrial Detroit metropolitan
area. (81) ,

According to Schulte, Jr., in the state of Michigan where much

industry is {1rm1y established, many of these firms are highly

L
|
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competitive, and there is a1ﬁays a need for continuing educational
opportunities for these industrizs’' workers. Engineers, scientists,
and technicians are needed who possess the latest engineering skills
and practices or who have upgraded their talents throﬁgh graduate
study. In addition, other skills are needed by these personnel which
are related to business and other areas. (82)

‘While the need has beén established, the manner of instruction
must be a form that i1s attractive and tolerable to the learner. The
learning exberience must not deprive the learner of a large portion of
the free non-working hours as has been the case with many'evening
programs. Nor,.must the manner of instruction require the learner to
spend an undue amount of time commuting as on-campus programs have
 done. {82)

Bearing in mind the educational needs of workers in 5ndustry and
the néed for an acceptable delivery system,.the Uniyersity of Michigan
developed and implemented its two channel talkback ITFS system known as
" MERGE. In order to serve the industrial Detroit region, %orty miles
from the Ann Arbor campus of the Universipy of Michigan, but where over
Gg%mpf the sfate‘s engipgerg,ﬁre-concentrated, MERGE has chosen to send
its signaiﬂfrﬁﬁ”fﬁgiigh Arbor studio classrooms to a transmftting tower
in Detroit by two microwave channels leased from the Michigan Bell
Telephone Company. From the tower the-signa1 is'converted to ITFS
frequencies and radiated out to the greater Detroit arca. (47, 81)
MERGE leases space on the transmitting towef which the Detroit Board of
Education has used foﬁ broadcasting*to Detroit public schools. The two

transmitters for the MERGE system are also housed in the building
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adjunct to the transmitting tower. The signal that is broadcast
reaches out about 25 miies in all directions. (81)

The receiving ¢lassrooms pick up the broadcast off the air,
convert the signal to the standard VHF-UHF band, and the picture is
displayed on television monitors. The talkback element of the lectures
is carried on over telephone 1ines. The lines are opgn during the
lecture S0 a student wishing to respond in a recejving classroom need
mergly speak into a receiver. For students that-unavdilably miss a
lecture,-videotaping is permitted, but all videotapes must be erased
at the end of each term. As of fall 1972, there were four receiving
tocations. The four locations, Michigan Bell Telephone Cﬁmpany in
Southfield, Warren's General Motors Research Laborator{es, Detroit's
Rackham Building, and the Dearborn campus of the Univeréﬁty of
Michigan, aré equipped with two classrooms per site. Each ciassroom
genéra]ly seats between six and ten persons. (82)

The transmission process begins at the West Engineering Building
on the Ann Arbor campus where two classrooms have been remodelled to
fit MERGE's needs. AsS the instructor meets with the on-campus section
in traditional lecture fashion, any of three cameras or combinations
0f two cameras through split screening can send a piéture to the
of f-campus classes. An overhead camera, which can move laterally over
a distance of eight feet éan picture materials on the instructor's desk
or whatever may be written on a desk pad. The camera's lateral
'moveﬁentlwas developed to prevent the keystoning effect that a fixed
camera might project. A second camera in the rear of the room shows
the instructor at his desk or working at the blackboard. Finally, a

third camera incorporates a frontal view of the.class ‘that is very
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effective in split screening for the off-campus students when the
instructor and the on-campus students are in a highly interactive
discussion.

An operator in a rear control booth monitors the outgoing
televised broadcast. Satellite rooms with TV monitors and talkback
facilities are also available for on-campus sections when the number
of students exceeds the studio classroom’s capacity. Thelc1assroom
design and facility is very similar to the Southern Methodist
University studio classroom facilities of the TAGER system. (81, 82)
(See TAGER.) ‘ |

As of March 1972, some 48 engineering courses have been taken by
250 off-campus students with 750 attending the on-campus sections.
Also, 29 business courses have been taken by 490 off-campus students
and 230 traditional students. Cburses from within the College of
Engineering and Mathematics' twelve departments are offered during the
day, and courses in business administration are offered in the evening
as part of the business graduate school's evening program. (82)

‘EresentTy, it is pﬁségb]e to earn a master's degree in either
engineering or business administration by coursework primarily
completed through television. Admission-to the engineering Or business
‘graduate program 15 automatic if the student meets all graduate school
requirements. Tentative admission, which may last until 12 credits of
work-have been completed, is granted to studenté who show promise of
being able to meet the admission requirements of the graduate school.
This tentative admission status is granted to students whose present

Iacademic records cannot be fully evaluated because théir previous

educational experiences may have been undergone at an unaccredited
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school or in a foreign country. The temporaery admission enables these
students to do graduate work and prove their academjc’capab11ity to
advance to a higher degree. (82)

Because MERGE has tried to make its system attractive to industry
and employees alike, a flat.membership fee is charged, rather than any
fee which is proportioﬁal to an industry's annual gross sales or the
number of persons emp}éyed by that particular firm. FEach firm that
joins the MERGE systém is charged $5,000 each year and must guarantee
that sum for at‘}éast three years. The membership fee helps cover the
amortized costﬁ%f the equipment, costs of operation and expansion, -and
the costs of,instructors and program development. After the membership
fee, each company must furnish its own classrooms and receiving.
equipment and pay the cost of the dedicated telephone Tines back to the
studio classrooms at Ann Arbor. The classrooms and receiving equipment
cost in the neighborhood of $3,500. (81)

Once the membership fee 'is. paid, there is no limit to the number
of students who may register for the televised courses. Thése students
pay only the part-time tuition fee that all part-time students must
pay. Since the membership fee entitles a Company to enroll as many
students as wish to take courses, it is left to the firm to recruit the
students. o

Future plans for MERGE include expanding from two channels to four
. channels and increased diversity of courses, which will include the
schools of medicine and education. And, in its final form, the MERGE
network will extend 140 miTés west to the Bénton Harbor and Grand
Rapids areas and north 100 miles to the F1int, Saginaw, and Midland

areas. (81) (See Figure 9.3.4.1.)
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9.3.5 The University of Rhode Island Instructional Television System

For over a decade the University of Rhode Island at Kingston.
Rhode Island, has been microwaving television courses across
Narragansett Bay to the Submarine Signal Division 0f the Raytheon
Company and the Navy's Underwater Systems Center located in Newport,
Rhode Island. (83)

The television system was devised as a means of bringing graduate
level instruction into a field which was largely dependent upon the
intellectual growth of its technical personnel. The system also
circumvented the long and costly journey for either the Rhode Island
instructors or the Raytheon and Navy employees. Commuting in either
direction involved a short car trip, riding across the Bay on a ferry,
and finally another short car frip. This tedious procedure had to be
iepeated each time a single, .one-way trip was made, whereas the system
could readily bridge the fourteen miles air line distance between the
University and the receiving facilities. 1In 1969, a new bay bridge
he1ped to remove some of the inconvenience of trave!1{ng between the
University and the Raytheon facility, although it is still more
convenient to receive televised courses. (71, 83, 84)

When the system was first used in 1961, its primary purpose was
to offer regular, graduate level eﬁgineering courses to off-campus
students. The courses most often taken have been at the master's
degree level in electrical engineering. The participating Raytheorn and
Nava]bstudents take part in the prOQfam o a'part-time basis gradually
accumulating the necessary courses to obtain the master's degree. (83)

The system itself consists of one-way, black and white video with

two-way audio capabilities. The camera and audio transmissions are
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sent-to the Raytheon situated classroom from the URI campus. First.
the on-campus camera signal is carried by cable to a oné-watt
microque'transmitter. The transmitter broadcasts the signal to one

'Lf two dish antennas atop a water tower.h The receiving antenna atop the
tower is tied to the second antenna by a section of waveguide, which
reradiates the signal in the direction of a receiving antenna also
mounted on a water tower, but on the Raytheon side of the Bay. The
receiving antenna, as in the first step of the signal's journey, is
tied to a second antenna atop the tower. The second antenna reradiates
the signal to a receiver at the Raytheon plant where the signal is
demodulated and carried by cable to the company monitors. The audio
ta1kbaék is carried on through rented telephone line facilities. (83,
84)

The receiving c¢lassroom is equipped with two large television
monitors, plus the talkback facilities. This off-campus classroom is
dim]y Tit to allow students to take notes. The lighting, "however, does
not detract from television viewing. (84) ’

At the origination point, an instructor presents his usual lecture
to the on-campus class. Very little rehearsing is done before the live
broadcast. The c!assroom has been modified to accommodate the required.
broadcasting of ]ecfures, while seating a standard URI class-of 32
students, although graduate courses typically have alsma11er enrolIment.
The blackboard has been given additibna1 fluorescent lighting to
facilitate off-campus §iew1ng, and microphones and speakers have been
added for return comments from the off-campus section.. The camera and

the control booth, which is @t the rear of the room, are alse

additions to the classroom.’
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A student operator working from the.booth can manipulate the
cameia solthat any 3.5 x 4.7 foot section of the blackboard can be-
brought into the field of view. The operator can see the picture being
put out by the camera tﬁrough a small control booth monitor. This'
enab]gs the ‘operator to insure the quality of the picture that is being
transmitted. {83)

In the 1ate\§ixt1es, the URI program and system underwent many
changes. In addition to serving primarily engineers, occasional
courses were offered'to public school teachers doing graduate work in
education. The system also added a second originating classroom, and
each classroom was outfitted with two cameras rather than one. This
occurred at the same time a second microwave 1ink was installed. Not
much information was available to the author as to how the additional
facilities are used though. (83)

Classes are televised during the weekday working hours to the
Raytheon facility. A course may be televised even if only one student
has registered for the class. Howé;er, forlany student to receive
credit for any course, the individual must have been accepted into
graduate school, which implies meeting ail formal admission
requirements. During 19?_1-?3, there havé been about fifteen students
per seﬁester taking the televised courses. {83} '

A11 equipment costs for the Rhode Island system were covered by
the Raytheon Company. The $20,000 Raythecn investment included the
mounting of the-antennas and the audio and video, transmitting and
recejving facilities. The Uﬁiversity oerhode Island paid
approximately $1,000 for the modification of the necessary classroom:
(83, 84) Students are required to pay the standard, part-time,
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gfapuate tuition fee of $30 per semegter credit, plus a $5 régistration
cha;g@. (83) The University of Rhode Island system has reached a
stab!e\leve1 of operation, and no expansion is anticipated unless
additional industry should move into the area. (71)

9.3.6 The Ohio State University Instructibna1 Television System

In 1963, Ohio State University began operating an audio-video
instructional television 1ink between the main campus of Ohio State
University in Columbus, Ohio, and the Air Force facility at Wright
Field. {71, 85)

For several years preceding 1963, Ohio State University faculty
had commuted the 70 ﬁi]es between the QSU campus and Wright Field in
order to take graduafe school programs to the engineers who assembled
at Wright Field. These students worked at the air base or in Ddyton
industry. However, the tedious journey and the once a ueek lectures
had major drawbacks and Teft much room for improvement in the
"commute-and-lecture" method. {85) |
| When the Ohio State University faéulty became aware of the
University of Rhode Island experiment with 1nstrucfiona1 television to
teaﬁh-courses off the campus, a simiiar solution to the OSU off-campus
-instructional program wa: seriously considered. Consideration 1ed‘to
action, and a one-way Vvidéo, two=wayaudio Tink was implemented betﬁeen
_ 0SU and Nright'Fie]d. The system was designed with special emphasis
directed at maintﬁ}n1ng simple real-time veéba] contact, and to further
ancourage free exchange.within the total class, both on and off-campus
sections were deliberately kept small. {B5) _

The link begins with a home classroom at 0SU and ends at the

receiving classroom on the Wright Field- air basg. The home classroom
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is fitted with a camera on aygyrret that allows the camera to be
positioned anywhere along -the £we1ve foot 1ong blackboard. Since the
camera can only pick up a field the height of the blackboard and four
feet of its total length, the instihQiér must seiect the bIackboard

panels that should be transmitted to the receiving classroom. A small

television monitor is set up so that the\instructor can see what kind
of picture is being transmitted, as well as\ be certain that it is the
right picture. The general effort, though, has been to keep the
classroom equipment as indiscernible as possiix .

Ohio Bell Telephone Company picks up the'tS\evisidn camera signal
and 1t is transmitted at video frequency to downtown Columbus over
coaxial cable. A carrier signal is then modutated by the video signal,
and finally the carrier signal is microwaved through two repeater
stations to the off-campus classroom. The audio talkback aspect oflthe
system is also handled by Bell Telephone.

At the receiviné classrﬁom, the picture isbdisp1ayed on tw0_1arge
television monitors. Classes usually consisting of six to ten students
see the fransmitied lectures. -The students are primarily part-time
undergraduates and graduates in engingering. The'system serves
' appfoximate]y ten to twelve classes péf Qéek and is usad for
individual student conferences also. {71, 85)

The equipment for-fhe system was purchased with a $10,000 grant
From the University in 1963. The system's present 6perati0n costs are
paid for by University funds, student fees, and by a surcharge that is
paid by the Air Force. (7}, 85) Ohioc Bell Telephone Company charges

the University special educational rates to use the telephone lines.
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This amounted td $30 per month for each air line mile, or approximately
§1,800 each month for 24 hour service in 1963. (85)

For the past decade, the Qhio State 1nstruptiona] television
system has done the job of providing-a link to the Dayton area.
Furthermorg, the future function of the system does not appear as
though it will change by much. {71)

9.3.7 The University of Connecticut Television System

The University of Connecticut has been involved with instructional
television since 1961. In the early stages of the University's
television experience, the Radio/TV Center was responsible for
utilizing cable to tie many of the University of Connecticut's Storrs
campus lecture halls and auditorium facilities together. At this time,
the use of §é1evision was seen as a solution to providing instruction
to a growing freshman enrollment with an already overstrained staff.
(86) _However, recent study by Morgan (87) indicates that higher
education enrollment from traditional sources has been levelling off.

In 1963; a microwave Tink te the University of Connecticut's
Hartfﬁrd ca@pus, 27 mi1es‘away_ﬁas established. However, the link as
well as the Stofrs ciosed-circuit system went nearly unused for a full
semester. It seemed as though the UC television system was Lndergoing
mass rejﬁgtion from a student body whichﬂgaw the hetwqu as one more
step towa;ds an incfeasing1y depersonalized state education. Many of
the facﬁ1€y aPDa;ent1y sharkd those feelings. In the course of one
full semester, the Hartford microwave 1ink was used only twice. Once
it was used to transmit a history lecture and then a second time to

transmit a drama. (86) S

.
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In the summer of 1966, the Hartford television link became a
"solution to a problem of a UC insqrucior in Aerospace Engineering.
With the concentration-of aerospace industries in the area of Hartford,
it was not unusua]thr engineers to seek advanced instruction
for engineering related areas. However, these students were hesitant
to drive the 27 miles to Storrs,_especia11y in the winter and after
work. It was then arranged for the instructor to lecture from the
Radio/TV Center studic while the students watched the lecture at the
Hartford branch campus. In the case of the University of Connecticut
television network, courses are originated from a special studio
facility, and there is no on-campus section that the.instructor meets
in face-to-face fashion. Because the course was taught in the evening
with only five students, the University's YATS (Wide Area’ Telephone
Service) 1ine was kept open so that there could be two-way interaction.
(86)

The success of the engineering course led to renewed interest in
the system, and eventually five additional branch campuses-were
incorporated into the nétwork; The additional branch campuses are
located at éfamfbrd, Torrington, Waterbury, Groton, and Avery Point.
(See Figure 9.3i7.1.) Thé intent of the expanded network was to aliow
freshmen and sophomores who attend the branch campuses to take courses
being taught at the main campus atIStorrs.* The Electrical Engineering
and Home Economics Departments were the first to take advantage of the |

network's expanded facilities. (86)

*Freshmen and sophomores attend the branch campuses until they graduate
to become juniors at the Storrs campus of the University of
Connecticut.
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With the expanded network came Targer classes, and unfortunately
the previous taikback procedure and facilitias were inadequate. Even
as late as 1969 and with Southern New England Telephone Conipany
assistance, the audio talkback problem had not been totalty solved.
‘NonetheTess, the network expanded transmission from two classes in 196?"“
to transmitting six hours each day, each week. (86)

Since the late sixties the system has been primari]y‘serviné
professional persons, semi-skilled workers, or the general population
in a continuing education or cooperative extens{on capacity. It is - f
expected that the professional, semi-ski]ied, and geﬁéral pobulation
will be' the primary use;s-of the network in the near future, and it
appears as though these may be growing groups. {71) The development
and operation of the University of Connecticut television systew has
been financed through university funds which have been a11o§ated by the -
state. (71) ‘ |

9.3.8 The University of California-Davis Instructional Television
System _

Since its initiation around 1972, the University of Califcrnia at
Davis has been operating ‘a microwave television system between the
Davis campus near Sacramento and the Livermore site approximately
sixty airline miles distance. '(See Figure 9:3.8.1.) -

From the Davis campus, 2 microwave dish antenna broadcasts a
microwave signal to the Mt. Diablo tower where the signai ?Eﬁamﬁ1Tfied
and rebroadcast to the Lawrence Livermore Laboratory facilities and to
- Livermore's Sandia Laborator}. As the system is sét up, there is

one-way video, two-way audio from each direction. The transmission

3

path from Livermore to the Davis site also Joes through_fﬁ%};t. Diablo
/ ' -
f
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tower and then terminates at Davis. Thus, students at both sites can
simultaneously be receiving courses, Or courses can be sihu]taneously
transmitted from either site. (88)

The Livermore site receives about thirty graduate courses each
year in the engineering and applied sciences and also transmits twelve
courses annually. The engineering sciences are primari?y in the fields
of electrical, civil, and mechanical engineering. In the near future,
it also appears Tikely that Livermore will originate courses in the
computer sciences area. (88)

The courses are originated from studio c?assrooms,which are
equipped with a single manually operated rear camera. The camera is
controlled from a booth at the back of the classroom. Thé:only other
modifications to the classroom are television monitors: for the
students, a speaker which‘enabTes remote comments to be heard by the
jocal section, and a blackboard mounted on a glére treated wall. The
cost for the voom modification is estimated at about $15,000. (88)

At the receiving facilities each two students share a television
monitor. When more than one course is being transmitted at the same
time, students, located in the same receiving ciaserOm wear
headphones, rather than listen to a loudspeaker, so that the. correct
audio accompanies the correct video component. (88) B

Among one of the unique features of the UC—D&vis system is the use
of an overhead camera at the Liverﬁore receivjng facif}ty. The camera
in conjunction with two-way audio enables alstu&ent's work to be szhown
and discussed with an instructor at Davis. Some dozen instructors'

offices actually have individual monitors set up fer this purpose. (88)
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In 1973, the UC-Davis network was being extended to the greater
Sacramento area to reach industrial oOrganizations and a Sacramento
teaching hospital. The UC-Davis system, in addition to the microwave
link, has an ITFS system that reaches into the Sacramento area. {8B)
9.3.9 The Univ;FETty.of South-CaroTina Instructional Television System

Since late 1970, the University of South Carolina has offered a
statewide televised graduate pFogram in business administration. Since
that time the network has grown to incorporate pregrams in engineering,
Eomputer science, nursing, pharmacy, and a varigty of other fields.:
(89) The system is principally centered around the University of South
Carolina's Educational Television Center where the courses are produced
and the Southern Bell Telephone Cqmpany,'who supplies the telephone
lines that are used by the remote students for talkback.

The stuqio classroom can accommodate the instructor and a class of
30\students_with a satellite classroom which can handle any overflow
problem. The studio classroom iS5 equipped with three cameras to record
or transmit the lecture to the remoté students, push-button microphones
- for each local student, and two TV monitors.

The' three camera configuration enables two rear positioned cameras
to focus oOn tﬁe instructor and. front section of the room. The overhead
cameré enables activities on thé\desk to be followed. Students either
on the~1§Ca1 or remote campuses afé able to follow the instructor's
activitfes or Tectures over the TV méhitcrs. Students in the studio
classroom may watch over two Targe TV monitors as may studenis located
in the on-campus satellite classroom. The remote locations are also
equipped with two TV monitors over which the‘g&udents can watch the

- ’ N
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programs. Transmission from the studio classroom is controlled from a
rear booth which allows the operator to oversee the classroom
broadcasts. (89}

Each studio classroom costs in the vicinity of 380,000, and as of
late 1973, a second studio classroom was under construction. (89, 90)

fa]kback facilities allow any questions or comments posed by the
on-campus students or off-campus students to be heard throughout the
~network. More appropriately though, the talkback facilities provide
an immediate, real-time communication link directly to the class and
instructor for the remote studenfs. ‘While the on-campus students use
the push—butfon micropﬁones, the off-campus students usé telephone
handsets. Students in the engineering programs, rather than receiving
Tive, real-time telecasts, receive the videotaped programs that are
played back with facilities at the off-campus sites. |

Presently, over twenty different locales in the state of South
Carolina are reached through the Educational Television Center
programs. (89) (See Figure 9.3.9.1 for listings and iocations.)
. A]though there is a wide variety of televised proﬁranming“at both the
undergraduate and graduate levels, the most prominent program is the
Master's degree in Business Administration. Ouring the first year of
the University's Educational Television Center operation over 54

business organizations, banking concerns, and the military service

participated in the pregram through 129 enrollees. (8%9)



Location of

LOCATION* Facilities

1 Columbia TV Center {USC)

2 Spartanburg regional campus

3 Greenville technical center o
4 Rock Hil technical center b
5 Cheraw technical center !
6 Florence technical center

7  Greenwood . technical center

8 Sumter technical center

9 (onway regional campus
10 Aiken regional campu$
11 Charleston " local high schoal
12 Beaufort regional campus

*Incomplete 1isting of receiving sites.

Figure 9.3.9.1. South (arolina Educational Television Network
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APPENDIX 9.4
BROADCAST TELEVISION NETWORKS

9.4.1 TV College of Chicago

The TV College. part of the Learning Resources Laboratory of the
City Colleges of Chicago, has been broadcasting television courses
s5ince 1956 to the greater Chicauo area. TV Coliege is probably the
first and presently the most prominent American example of accredited
college instruction via broadcast television. Over-the-air broad-
casts from educational television chaﬁﬁe1s 11 and 20 have brought
the live televised or yideotaped courses to students either at home
or in classrooms at other colleges. However, since 1969, only
courses that nave been videotaped in advance are broadcast over the
air. (91, 92)

Channel 11 is a VHF station, while channel 20 is UHF. Due to
thé state of disrepair of channel 20, it was not used during the
1973-74 academic year. Zigerell and Chausow in their "Fifth Report” (92)
boint out that in due time channel 20 should once again be in opera-
tion. With the 10ss of channel 20 services, the eveninqg broadcast§
have been temporarily discontinued although channel 11 has picked
up some Of the evening broadcasts by additipha] Sunday morning
programming. {37, 92) Channel 11 has approximately é 75 mile area

~of coverage. (93) When both stations were operational TV College |
broédcast on the average, 26 hours each week, both day and evening.

The telecourses are grouped into “bands" which represent
different fields of study. For example, therelare "bands" of courses
in such fields as general education, culture. foreign language,

business, and mathematics. Courses within the "bands" are televisnd
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during the year with at least tQO terms 1ag between vebroadcasting of
'any course in order to help keep enrollment per course relatively
high. In this manner, ZigereTl points oyt that Chicago's six-and-a-
half million population provides a nearly inexhaustible student j
body. (91, 92} Over 80 courses are available for credit, 45 well as
6 which are not for credit, during one fine or another. (92)

Nearly all the televised courses are developed and taught by
faculty w.ithin the Chicago City College system. The instructors are
given time to prepare their particular course and during the term
in which the course is being videotaped are relieved of other teaching
duties. (92) _

Many courses are broadcast each term that are needed as graduation
requirements for students enrolled in the juqior college system. The
rest of the televised classes are of an elective nature. (37} Although
it is possible to fulfill all of the requirements for the associate
degree throuqH broadcast television courses, few students who take
teievised courses earn a degree in this manner. As of 1974, approxi-
mately 400 students have earned the associate dearee wholly by
television. However, another 2,200 have earned a full semester's
credit via TY Colilege. Furthermore, over 150,000 students have parti;
cipated in at least one credit or non-credit course. The breakdown
is such that about 80,000 have taken at least one course for credit,
while ihie other 70,000 have taken at least one non-credit course. Also k
there is an uscounted nusber of casuél viewers for the television -
courses. (37, 92)

Students who enroll in TV College courses fall into one of five

categories: 1) the more typical students who are home viewers;
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2} those who take TV courses concurrently with other reqular classes:
3} those who watch TV courses in the classroom at a campus; 4) students
who do not want credit, but pay for the study quide: and 5) the
casual viewers. Home viewers’comprise, gbout 707-75% of TV Coiléqe's
credit seeking enro]lmént‘ Thesestudeh£5,‘6n the averaqce. tend to be
:qbout 30 years in age, married, and highly motivated with dearce
achieveient in-mind. These home centered Qtudents enroll in courseas
through one of the colleges in the City Colleges of Chicago system
and take examinations and meet for conferences or laboratory work at
one of four centers.l The centers, Mayfair, Loop, Olive-Harvey, and
Southwest, are situated in reasonably accessible locales in

Chicago. (37, 94, 95)

Those who are campus-centered telecourse viewers tend to be the
more traditional type of colleqe students. This aroup totals about
20%-25% of the total credit seeking audience per term. Generally about
407 of the TV College credit seeking audience 1is interested in en-
tering the teaching profession or may already be teachers. (37)

All students who take TV Cof]ege courses are expected to follow
the study guide that accompanies each course. Each study guide pro-
vides the student with a prescribed set of readinés, as55ignments fo be
mailed in, and self-assessment exercises. Each course also includes
two midterm examinations. plus a final examination, which are done at
one of the four centers in the Chicago area. (54} Howe centered
students also have the 0ppd§tunity to have telephone discussions with
the TV instrucfor two hours each week.

Foélstudents that watch the TV courées at.a campus, an instructor

bl 3

provides additionat guidance and assistance once each week. For other
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special student groups there are a156 auxiliary personnel available to
provide assistance. In the case of confined prisoners, penitentiﬁry
educational personnel supervise the in-mates. Furthermore, it appears
that about 75% of TV College graduates with the associate deqree have
been in-mates, or 300 in-mate graduates of the approximately 270
graduates. For the handicapped or confined, social workers, nurses,
or other groups serve as advisors and proctors for coursework and
exams. {92)

The cost to the stuﬁent varies according tb residency status.
Chicago city residents pay”0n1y a service fee, while other residents
of [11in0is or the United States pay a semester credit hour fee plus
the service charge. (94} (See Table 9.4.1.1.) As far as the cost of
production, administration, and support ser;n‘ces, Zigerell points out
that TV College is a relatively costly operation. The total annual
budget is typically between $800,000 and 3900,000 for general opera-
tions, which does not incltude any special projects or accompanying
funding. (92) (See Table 9.4.1.2.)

It costs approximately $70,000 to produce and broadcast a thirty
program television course,whose per program duration is 45 minutes-.

(See Table 9.4.1.3.) The production cost of a course which is about

561,000 is a one-time cost with the exception of minor editing changes

for a course life span of six to seven years. This, of course, assumes
that the overall nature of the telecourse is considered to be
effective and well done. (37)

‘Zigerell also points oyt that as .long as TV College can enrol}
apprbximateiy 2,000 {ndivi&uals each term, which approximate51500-525

full-time students, and present only three new courses of the total

.
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Table 9.4.1.1 TV College Tuition Fees *

Chicago Tuition free +

I11in0is residency $33.50/ semester +
credit hour

U S residency $50/ semester
credit hour

service fee ($10
for less than &
units, or %20
for more than 9
units)

service fee

service fee

*TV College information packet. (92)
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Table 9.4.1.2. Approximate Total Annual Budget for TV College*

studio operations $330,000

teacher and related 275,000
instructional salaries

staff salaries, videotape 250,000

and equipment purchase,

overhead

Total Annual Budget $855,000
i -
[

*Zigerell and Chausow. (92)
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Table 9.4.1.3. AppProximate Production and Transmission Costs
for a Thirty Program, Television Course*

Studic production and purchaso of $35,000
videotape stock

instructor salary ' 16-17.000

broduction support (production 7,500
assistant. artist, designer)

administrative and clerical 2,500
support :
total {561,000
program $62,000
production :
costs
transmission costs (repeated $7,000

twice over the air)

study guide production 1,800-2,000

~ totatl j$8,800
transmission 19,000
costs

*Zigerell and Chausow. {92)
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seven broadcast, the cost per credit hour is about $45. (93) Another
way of describing the enrollment is that thgro must he a per course
enrol lment of about 275-300 students to maiﬁtain the $45 cost per
cvedit hour. (92) This ¢ost per credit hour of %15 then compares
favorably with the ogverall cost per credit hour in the Chicago City
College system which is reportedly about $50. {92)

Although TV College's primary empkasic has been to enable students
to earn an associate degree in arts or applied science via instruction
through broadcast television courses, as the aeneral education
environment changes so to does TY College. In recent times, TV Colleqe
nas beaus to extend ifs operations in the direction of roatibna]-
technical areas and adult education. (92, 93)

Through the "Study Unlimited" project, course programs are

available at public Tibraries on videocassettes in the CRicago area for

use by students that wish to take "high school equivalency" or "college

exemption" examinations. Although this program is a recent inngvation,-

it shuuld allow the student a more flexible period of tiie in which to
complete the coursework. (37, 92, 94) TV College may in the near
future Tink up with an ITFS te]evision‘system as we]i as cable tele-
vision services tb reach industry, governmental agéncies, and health
care groups and to providé more specialized cou;ses. (37)
9.4.2 The varyland Center for Public Broadcastingq

The Maryland Centor for Public Broadcasting has heen in aperation
since about 1970. Through the Center, college courses are hroadcast
over the air and via cable TV to students located throughout the state

of Maryland.
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The Maryland College of the Air bégan as a cooperative effort
between three community colleges and the educational telcvision station.
channel 67, in the greater Baltimore érea. Essex Community College,
Catonsville Community College, and the Community College of Baltimore
worked together to locate and choose courses that could be broadcast
over the air, were worthy of being acéreditedlco11ege courses, and
were appropriate subjects. During the first year, four courses
mutually acceptable to all thrée institutions were rented and broad-
cast over channel 67 to students in the Baltimore area. These
courses weré selected from the materials ava11abfe'from the Great
Plains Mational Instructional Television Library, Chicago's TV
College, the State University of New York, or the Cenfral Virginia
ETV Corporation. (96) |

Since that time, the Maryland College of the Air via Fhe Center
for Public Broadcasting has reached students who have partﬁcipated
tﬁrquqh seventeen two and four year institutions. Of the institutions,
SiX are community colleges, while-the remainder are four year colleges
~or universities l.wtlh'it:h include the University of Maryland and John |
Hopkins University. (See Table 9.4.2.1.) (97 Several businesses,
industries, and agencies in the state are also served with short
courses in busines§’and management. In 1972, over thirty such
organizations particip;ted in these mini-courses through the broad-
casting center. (See Table 9.4.2.2.)

With the exception of the short courses for business, the-Mar;1and
QoTTe'ge of the Air has aimed at serving college un&ergraduatés -

. primarily at a general. academic level a1though there are a few'qradﬁate -

\,

level courses. For this reason, the bulk of the courscw are lower -
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College of the Air=*

Baltimore Hebrew College
Bowie State College
““Catonsville Community College
Community College of Baltimore
Qundalk Community College
Essex Community College
Frostburg State College
Harford Community College

Howard Community Coliege

eyt

s
/

[}
1

Academic Institutions Pariicipating in *he Maryland

John Hopkins Univeﬁsity_
Morgan State Cb]ie&e
Ocean City College
Salisbury State College
Towson State College

University of Maryland-
Baltimore County Campus

University of Ha?&iand-
College Park campus

University of Maryland
Eastern Shore campus

*Maryland Center for Public Broadcasting information hrochure, fq7)
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Table 9h$f2.2. Organizations Participating in the Maryland Center
for Public Broadcasting Television Training

Courses™

Aberdeen Provina Ground

Airco Welding Products

“Anne Arundel County Government
Anne Arundel Geperal Hospital
Baltimore City Hospital

Baltimore Gas and Electric
Company

Baltimore News American
Bennett Associates Y

\

Blue Cross and Blue Shield of
Maryland

Celanese Fibers Company
Chesapeake Instruments Corporation
C & P Telephone Company’

City of Cumberland

Cumberland Police-

Cumberland Cement & Supply

Federal Reserve Bank

Four Roses Distilling Company

Frederick Memorial Hospital
General Electric Corgoratbion
The Hecht Company r
International Paper Company
Lehigh Portland Cement Company-
NAC-Kofuette Credit Corporation
Parks Sausage -
Potoma¢ Edison
Sacred Heart Hospital
The Rbus e COlnD,arlly

The Sticff Company

ThéISheppard and Enoch Pratt
Hospital

Pri—State Regional Resources
J/ Institute

/ .

, Western Electric Company

[ W. R. Grace and-Company

Wes tinghouse

*Maryland Center for Public Broadcagting information brochures. (97)
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division courses which dre common to many undergraduate proarams that
students take. The short courses that have been rented or purchased
for televising are primarily for in-service business personnel and
cover topics in management, supervisory 5%11]5, and other fundamental
skills and practices of business. (97}

Eouéses have been televised in the fields of English, history,l
humanities, and data processing. During the first years of operation,
wany of the courses were rented or purchased from existing sources of
produced programs. One major source of materials was and has been the
Television Coliege of the city of Chicago. Presently, the Center
has developed the capabiiity to produce its own programs at‘the rate
of about two courses each year. The coﬁrses are largely designed along
the same ]inés as those of T V College of Chicago, which are usually
for three credits with about thirty lectures per course for a duration
of about 45 minutes per Jecture. English literature and biology
were the first courses to be producéd with courses in economics,
sociology, éhq;psychology being the next in line for productjon. (97)

" In cdaéeration with the University of Maryland's {Open University
program, the Maryland Center for Public Broadcasting has alsc been
responsible for the distribution of the Open University courses to the
student: in that programl S1x courses -in the areas of the humanities,
natural and social st}enceé, mathematics, technology, and the
- Renaissance are available on fiim and audio tape at thirteen regional
centers in the Washington-Baltimore area for students to view. These
courses have been directly imported from the Open University of

Great Britain. (97, 93, 99)
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It is possible to participate in the colleae accreditgd/courses
in three different options. In the first option, a learpé} registers
in the course for college credit at the participatinj,ihstitution from
which the credits are desired. (96) The student f011;w5 the study
quides, does the necessary coursework, and then muét come to campus
for examinations twice each term. Students may also contact the
teacher adminislering the course by mail or telephone. An instructor
for each major section of the state is assigned the responsibility of
the students in that particular area, and this is carried out by

rotating instructors from the various participating colleges. (97)

o

e

In the second option, the learner may purchase thgnﬁtudy"gUTﬁéiand

e

materials and follow the course withouf"Fégisterind foﬁ credit or
paying a tuition fee. The third option islfor the casual follower,
who can simply watch the program. (96)

A1l of the courses for the College of the Air and the training
courses for industry are televised through the Maryland Center for
Public Broadcasting. Courses are broadcast over the air on channels

67 and 73 in Baltimore and channel 28 in Salisbury and televised
over 22 cable television systems in the five states of Maryland,
Peﬁnsy1vania, Delaware. Virginia, and West Virgi&ia. (See Figure
9.4.2.1.) The courses are scheduled for viewing during the weekdays
with programs being repeated during the weekends. The range of
television coverage through over—the-aif broadcasting and cablecasting
forms the boundary of the network that encompasses Maryland and parts
of four other states. (97)

The entire Maryland College of the Air system is still growing

in the number of participating institutions, programming, and numbers

——



WMPB, Channel 67

Owings 'itls

Alternate Channel 73
State Office Building
Baltimore

- WCRB, Channel 28
Salisbury

~6vZ-

Figure 9.4.2.1. Maryland College of the Air transmitter locations.
Spring 1974 course catalogue. {101}
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of students. Enrollment was expected to exceed 400 students in the 1
fall of 1973, which is a growth of about 33% since the first term of
0peration. {100) This figure does not include the additional students
from the Open University project that number about 390, or the indiv-
1duaTs in industry that have the opportunity to see training courses,
which number over 1,000, (97, 101)

9.4.3 Miami Dade Junior College of Florida

Miami Dade Junior College of Miami, Florida, has been and is
presently involved with broadcast television delivery of accredited,
college-level instruction to students o7 the traditional campus.

As of early 1974, the\only course of instruction has been
centered around the “Man and Environment" theme. The series was
produced by the Miami Dade production unit although there were
workshops in which nationwide consultants' expertise was drawn upon.
Documentary-like, color television programs, which number thirty for
the entire two-semester course, presenting various concepfs and aspects
of the environmental situation are broadcast to Students and other
casual television viewers who may be watching. {102} Other series in
the social and health science fields are in the planning and production
stages in addition to the "Man and Environment” series.

Although the Miami Da&e delivery of the environmental programs
_ are by broadcast television, it is possible to uti1fzg closed circuit
television or fi]mL The educational concepts rely heéviTy on the
ideas of open Tearning systems. The instructfoﬁa] présentation involves
the use of study guides, textbooks, and individual, computer prescribed
reviéw jessons, b1us open discussiéns héé%& over the radio. . (See

Figure 9.4.3.1.)
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T V LEARNING SYSTEM

Mass Media Print Computer
Communication Materials Assisted
Instruction

television,

M&E films, text book response
forums . system with
variabie
prescriptions
/" radio " study guide

telephone

Figure 3.4.3.1. Miami Dade Junior College learning system. Man and
Environment information packet. {102) :




(]

92~

Delivery of the "Man.and Environment" programs centers around a
videdtaped series that .can be-aired over broadcast television or
closed circuit tetevision. The course can also be purchased on film.
Each of thé thirty minute color segments which are broadcast to
the_StUdEHtSp;esents a group of concepts. While the programslprovide
the in1't1'a1b stimuTus, highly integrated assignments, textbooks, and
other recommeqded readings are suggested to the learner. The various
elements of the learning process are always intended. to ‘interrelate
with each other, but are never over']app'inQI in content. | With the
information thus .provided:to each individual student, there are
homework assignmenfs that are‘to be cdmpTeted and mailed in to the
college. The assignments, which are of a multiple choice nature, are
then graded by a computer.- The computer h;s the programmed cahﬁbf1ity
to analyze.each-individual assignment, and on the bésis of correct
" or incorrect fesponses, the computer can measure mastery of the various

concepts and make specific study and review recommendations to each
student. (102, 103) ‘ : -

To further stimulate student involvement, each week a panel
discussion; broadcast over the air, covers and helps to clarify many "
of the week's ideas and concepts. Directly after the airing of the”
program, telephone calls bosing questions or comments to the panel are
Ecgepted, and thetr responses are'broadcast over the local radio
st"a._tion. {102)

Because the course is designed in discrete modules and is flex-
ible enough/}o allow relevant regional input from most any college,
the "Man agd Environment” course can be adapted to any college's needs.

Modules may be deleted or substituted for in the original series, and
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open panel discussions can be carried on over the air or in ciasses,
which are more pertinent to cach college's own regional situation. (102)

Although the "Man and Environment" course can be leased through
two major options, the leasee has a ;hoice of the following components:
T) choice of serjes delivery. videotape or film: 2) the necessary
number of study quides or righﬁs to reproduce the necessary number of
auides. In addition, the Jeasee receives the following components:

1) two copiesiof the textbook, 2} survey questions and the compuloer
tape that corfects and prescribes courses of individual study. and

3) a taped example of panel discussion presentations and the handling
of the following question and answer period.

- What makes the options different is the time for which the
series is leased and the way in which the cost to thel1easee is derived.
The course is leased on a per semester basis or per half-course basis.
One option stipulates that the Jeasee must pay $15 per student each
semester and that a minimum cost be incurred that islequiva1ént to
5“200 student enrollment per scmoster. The second opticn requires
that the leasing institution pay $10.000 for the right to use a one
semester portion of the course for a two yéar period. The total
two semester course is offered by Miami Dade Junior College for six
semester units. (102)

As oflig?d, over thirty community colleges from various parts of
the nation are using the "Man and Environment” course. (See Table
5.4.3.1.) The environmental course has enrolled not only traditional:
students, but also home bound students or confined students, such as

in-mates in prison. {104}
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Table 9.4.3.1. Participants in the "Man and Environment" Course
Produced by Miami Dade Junior Collegex

Haricopa County Community College

District
Phoenix, Arizona

Department of Educaticn
State of Arkansas
Little Kock, Arkansas

Coast Community Coliege
District
Huntington Beach, California

Brevard Community College
Cocoa, Florida

Broward Community College
Fort Lauderdale, Florida

Hillsborough Community Colleqe
Leesburg, Florida .

ftanatee Junior Colledge
Bradenton, Florida

Pasco-Hernando Community College
Dade City, Florida

Polk Community College
Winter Haven, Fiorida
Seminole Junior College
Sanford. Fliorida

St. Petersburg Junior College
St. Petersburg, Florida

¥alencia Community College
rlando., Florida

Chicago City Colleqes
Chicaagoe, I1linois

Marcer County Community College
Trenton, New Jersey

Brookdale Community College
Lincroft, New Jersey

Centenary Colleqe for Women
Hackettstown, New Jerscy

Essex Community Colleqe
Newark, New Jersey

" Middlesex Community College

Ediscn, New Jersey

The William Paterson College
Wayne, New Jersey

College of St. Elizabeth
Convent Station, New Jersey

Trenton State College
Trenton, Hew Jersey

Cleveland State University
Cleveland, nhioc

Portland Commuﬁity Collene
POrtiqnd, Oreqaon

Northeastern Pennsylvania
Educational TV Asscciation
Pittston, Pennsylvania

Weatherford College
Weatherford. Texas

Hi11 Junior College
Hitlsboro, Texas

‘klellan Community College
Waco, Texas -

Navarro Junior Collecae

- Corsicana, Texas

Tarrant County Junior Colleue
District
Fort Worth, Texas

University of Vermont
Burlington, Vermont

Mi Twaukee Area Technical Colleqe
MiTwaukee, Wisconsin

*i4an and Environment information packet. (102)
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9.4.4 The Kentucky Educational Television Netwofk

The Kentucky Educational Television Network has been in 6perati0n
since 1968. The network is a combination of broadcast educational
~ television, closed circuit television, ind cable TV systems. As a
system. it serves the broad educational community of Kentucky. Much of
the programming is directed at pre-school, elementary education, adult
basic educafion. and continuing education as well as higher educatioﬁ.
(105) The network covers the expanse of Keﬁtucky, north to Corrington,
south to iurray, east to Pikevil]é, and west to Paducah with the main
facility located in Lexington. {48)

It should be emphasized that higher education institutions are
only one of many groups served by the Kentucky Educationa) Television
Netviork. Nearly all of the community colleges, colleges, and univer-
sities of the state are interconnected via a closed circuit television
system. But only since 1973 has accredited college ]evellinstruction
beenloffered over the network. For this reason, very little informa-
tion i1s available about the actual nature of the networking or the level
of usage presently applied to higher education. (71, 105)

9.4.5 The State University of Nebraska -- SUN Project

Dne project on which muchhof higher education will focus upon
concerning the viability of large scale utilization of technoiogy for
education will be the SUN project of the-State Univefsity of Nebraska.
The SUN project will be the first major application of an extensive
total "Open University" learning system in the United States. In many
ways, it will parallel a‘sim%1ar English counterpart known as .the Open

University of Great Britain, which has heen operating since 1970. (106)
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If SUN 1s successful. it may well become a model and example for the
rest of the United States. (107)

The SUN Systemtunder the sponsorship of the National Institute of
Education will rely heavily on such techngleogies as educational broad-
cast.te1evision, video and audio cassettes; individual student instruc-
tional kits. and other more conventional learning tools such as text-
books and other reading materials. (108) A major element of the
delivery system s the public color television network of the state of
Nebraska which not 0n1ylcan reach every home in Nebraska but can also
reach portions of Colorgdo, South Dakota, Kansas, lowa, Hissouri, and
Wyoming. (38, (09)

Resource centers, accessible to all students, will be distributed
throughout the state and will house videotape playback units, TV
color receivers, and audio cassette recorder/playback machines,l The
videotapeland audio playback machines will allow greater flexibility in .
: wa;chiﬁg the telecast Tessons than do the broadcast TV programs. The
resource ceﬁters wiTl also serve as local centers of the SUN open
learning system. thus allowing students to enroll in the SUN curricula
at these sites. In addition, the resourée centers will provide a 1ncal
meeting area S0 that fellow students or_studentsﬁaqd tutors can .meet.
Occasional]y; the course instructor will meet with students at each
of the resource cénters, or an instructdr;might conduct a telephone
conference with students at the resource éenter. Other kinds of
materiais, such as printed matter, will also be available at these

centers for student use. The sites will also serve as testing centers
| for the courses. The resource_centérs will be focated in local pubTic

institutions like libraries, high schools, and colleges throughout
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Nébraska and will be accessible in-the afternoons, evenings, and on
weekends. {110)
SUN programming will offer in<house produced courses that were
inttially stated Lo enable a learner to fuifil) all the requirements
for an associate degrec. The courses will cover ficlds of study in
the humanities, fine arts, science, social sciences, and business. {111)
Each course will be developed, evaluated, and finaily produced by a
full-time production team. Each team will consist of a variety of
experts that will work together to produce the most effective Dresenta-
tion of each course. Each of the teams is staffed by an educational
'psych010q15t. content specialists, an 1nstruct1ona4yde51qner, a qraph1c
drt1st writers, producers, and a variety of otﬁ/r educat10na1
technology SPEC1d11sts In this particular ayea, Nebraska already has
a sophisticated Telecommunications Cénter\ﬂ{{cﬁ is capable of pro- _
ducing quality programs for broédcast television or videgtape. (109, 112,
113) Nebraska also has the Great Plains National Instruttiona]I
Television Library, which is reportedly the largest such distribution
facility in the world. 1If the system and telecourses, then, are
successful, SUN will the ready access to a4 distribution system. {109}
The television broadcast or v1deotape playback of the courses
will be the first step in the instructional process. FEach te1eV1sed
lesson will be broadcast ovér the air twd, perhaps threc times each
week. The student then will follow the accombanyin@ cour;c study
quide, read the necessaryhhateria1s, andlpoésib1y conduct some other
oﬁtside activities. For instance, the instructional kit that will be

provided to each individual taking the science course may require that

certain experiments be done. For music or art students, it may be
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necessary to listen to taped musical seiectfons or view a vériety of
drt slides. There wjll even be a weekly article in a statewide daily
newspaper that points gut many of the facets of the week's lesson:
According to SUN Iiterafure. the various elements, television broad-
casggl-audio cassettes, the study guide, the instructional kit. and
other printed materials, will complement the other elements and
will providé an integrated 1earning_eqvir0nment. {122)

SUN programming was initially committed to serving two ;tudent

populations: the accelerated high school student and the adult who

cannot-attend the traditional college campus. But, it is expected that- / 1

other. groups such as older Students preparing for career changes or

study for enrichment. college drbp-outs, handicapped persons<rura!
. - / -

T
.isolates, and others will be served also. ThesE/§;udénts will come

from Nebraska, and most probably many otbgnfmfawesterh\states according
to a recent NIE rec0mmendatiqn. (38, 11&) o "\
9.4.6 Other Broadcast Television Networks

According %0 Watson, in the vicinity of Orange County, California,
broadcast television is being used to ‘deliver college accredited
instruction to learners at home. The instruction is delivered by one

of the community college districts which-owns and operates a UHF

station. Orange Coast College and Golden West College are two year

institutions in this district. (115)

- N

It has also been pointed out by Porter that as of 1974 North Caro-

Yina is laying the foundation for its own fOpen University. The Openy

oV N

——

. i

—_—

University of North Carolina will utilize a nearly statewide broadcast e

television system that will serve to offer higher educationai oppertuni-

ties to the residents of North Carolina on a part-time, hioh access

!

basis. (T}S)

T
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APPENOLX 9.5

OTHER INSTRUCTIONAL TELEVISION NETWORKS
P

-

9.5.1 'The City University Mutua) Benefit Instructional Network of
New York City

Since 1968, the City University Mutual Benefit Instructional

Network (CUMBIN) of New York has educationally linked several of the

colleges of the City University of New York through live televising of

~ college courses. (117)

The system has beén developed to allow the variqus colleges of
CUNY that are located throughout the New York City aﬁea to take
advantage of various discipﬁines and instructors located at othir CUNY
campuses. It has also begﬁ reported that CUMBIN is an efficient
educational resource for;the City'University of New York, which has had
the a&ademic goal of offering admission to every New York City high
school graduate §ince 5970. (117) |

The City University of New York is composed of ten four year
colleges, eight two year colleges, a graduate center, a medical 'school,
and two urban facilities. CUMBIN, an electronic network, interconnects
man} of the {nstitupions into what has been considered a mo}e effective
total entity. (117) |

The present institutions actfve]y'involved in CUMBIN are the
Graduate Center, which ser&es as CUMBIN headquarters and the switching
center among the various colleges; plus Brooklyn College, City College,
gnd Queens College, which have both originating and receiv}ng
facilities; and Hunter College, which has re;eiving faéi]ities only.

(117}

[ L4
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The Graduate Center, Brooklyn, Queens, and City Colleges are each
equipped with a studio classroom and two receiving classrooms. The
seating capacity for the studio classrooms varies among the colleges
with the Brookiyn'and Queens Colleges' facilities scating between 30-35
students. The City Cc lege facility can accommodate 20-25 persons, and
the Graduate Cg;ter seats the fewest, which is between 15 and 20
persons.

Each studio classroom has the traditional classroom facilities.
However, at the same time, each classroom is ejpipped with three,
variously positioned, remoteiy operated cameras,.a sufficient-number
of TV monitors, microphones, speakers, and ofﬁer additional -
instructional facilities. These devices permit the local students and
instructor to be seen and heard at the other receiving c1assroom; and,
at the same time, allow the remote students to be heard by the
instructor or local students. (117) | o

The three cameras are used to capture different views of the
instructor, class, or materials in the Studio classroom for the
remotely situate& studénts. -Two cameras provide the general view of
the.instructor and the surrounding area at the front of the class from -
the point of view of the seated studénts. The third cahfra provides a
desktop view from 1ts ceiling mounted position. This pa>§{cu1ar camera
is used when the instruﬁtor wishes to use the desk writing\pad, rather
- than the blackboard, or when demonstrations are conduéted in_the
vicinity of the desk. The camera scenes may also be combined through

split sgreéning to keep the instructor on camera most of the time to

e
enhance the live lecture format. {117)
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Although the cameras are capable of picking up aciivity at the
b?éekboard, the instructors are d%scouraged from using them as much as
possible. The tendency for the board to absorb a great deal of light
creates a.situation where there is difficulty with the TV receiver
producing a picture with enough contrast to produce distinct, legible
boaﬁdwork. instead, instructors are encouraged to use the desk writing
pad or a unit calied a "write a mile." The "write a mile" unit, which
is located only at the Brooklyn and Graduate Center facilities, is a
large roll of paper mounted on a set of electric rollers. The rollers
allow the paper roll to be advanced or backed up. This enables an
instructor t0 always be writing on a clean surface or to back up to an
earlier topic. Both activities are easily picked up with the overhead
camera. (118)

Control of the cameras, switching and amplification of the
trangﬁission, and mbnitoring the class in progress are carried Oﬁ from a
control booth which is located at the rear of each classroom. From the
control booth, all matters concerned with either transmitting or
receiving/lecfures are handled. A private telephone line between each
control booth and CUMBIN headquarters facilitates total coo?dination '
of programming throughout the network. _

| In the studio classroom, TV monitors are set up 50 thatlthe
students attending the "real" lecture can watch via the monitors when
it is maFe convenient of which desktop demonstrations might be an
examplgl‘ The agdéo element of the class lecture is picked up by a
Tapel mi;fophone that s worn by thelﬁnstructof and by other
strategically placed microphones in the student seating arcs.  Thec

microphones are susperided from the ceiling and pick up guestions or




-262-

conments made by the students. Return speakers in the studio classroom
allow.the comments made by remote students to be heard by the local
section. The system is designed so that any comment made by any
student at a receivino location can be heard at all other sections.
(117, 118)

Each receiving room is equipped with a large. television monitor
and an adequate number of talkback handsets, which allow remote
students to interject a conment or question merely by depressing a
button and talking. Approximately fifteen students can be accommodated
in each receiving ¢lassroom, (117) |

The entire network isltied together through linés which are
S , supplied by the New York Telephone Company. 1In addition to the private

telephone line which provides communication between the studio
c]agsroom contro} booth and CUMBIN headquarters, each CUMBIN campus has
two video 1ines and four audio lines. One vidéo 1line brings in the
received program, while the other video 1ineﬁéransmits any program
originated on that particular cahpus. of tHe four audio Tines, two
are used for receiQing purposes, and the oiher two are uysed for
transmission purposes. Al1l d? the ?ing;/igad to the master swit#hing
and distribution facility/€;at is located at the Graduate Center. 1
From this point, the various elements of televised courses, the video
" and talkback transmissions, are patched into or channeled to the
various receiving centers in the ﬁetwork.

The choice to use leased telephone Tines was made primarily

[
(Y

L
i

becay§@,such'a network could serve as a spine that could later be used
to support either a microwave service or an ITFS system, either of

whﬁch‘would have had problems of negotiating the New York skyline in
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the initial phases of CUMBIN. A secondary benefit of using leased
Tines is‘that the New York Telephone Company is responsible for
maintaining the transmission facilities. The major disadvantage to
CUMBIN for leasing the lines is the high annual renta) costs. (117,
i18)

Presently, 97% of the televised courses are "live," which is the

emphasized element of the system. The live televised lectures allow

1

for talkback or real-time interaction between the instructor and
{

students or among the students.  Because interaction has been
emphasized, .videotaping of courses has been kept at a minimal, if not
negligible, Tevel. “Each CUMBIN originated ciass has the capacity to
eerve 13D students in the televised, 1{35, real-time interactive
method: (117, 119)

) CUMBIN was 1n1t1a11y 1ntended to serve students primarily in the

areas of science‘ engineering, and advanced techno]ogy in 1969 the
first year of CUMBIN operation, the course offerings reflected this
intent. Ouring the. winter 1969 term, two graduate physics courses and

a graduate chemistry course were televised to'35 students. The spring

:

term represented a growth to four graduate level chemistry courses and °

two electrical engineering courses-£0n‘underg?3ﬁuétesﬂ These courses
were televised to 124 students. The second term, also, represented
twenty hours of televising courses each week. (117)

By the 1972 spring term, CUMBIN was televising forty hours a week
during the day and an additional six hours during the evenings with
future plans of adding an additional six hours to the evening

televising schedule. Other natural and engineering science areas were
~ .
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being served, such as chemical engineering and oceanography. There was
also a course in Jﬁdaic studies offered to the students. {117}

In the 1974 academic year, twelve courses are to be offered, not
only in the engineering and natural sciences, but alsoc in the
humanities, economics, and journalism %ie1ds. It is expected that
approximately 500 students will be enrolled in these CUMBIN courses.
(119}

The costs of developi~ - the CUMBIN system were approximately
S!?0,000.fOP initial equipment costs and building alterations. (120}
The annual budget for 1973-74 appears to be about $250,000. (118) (See
Table 9.5.1.1.) '

CUMBIN has -already demonstrated its beneficial aspects to many
engineering students. Many of these students have been able to
complete the four and a half year engineering curriculum on schedd?e
because CUMBIN offered the necessary courses during their sophomore
year. Within the CUNY system, only the City College has an engineering
curriculum. Thug, students who choose to enter the engineering program
must Begin the{r college curriculum at City College or eventually
transfer to Ciﬂy t011ege. Transfer stddénts, esbeciél]y from community:
co]leges}yofteni1ose up to a year because courses that are normally
taken during thé sophomore year were not dpnvenient!y taught oﬁ CUNY
campuses other thaﬁ City College. The unfortunate result was an
incompat1b1é'br0§gam of coursework as we111as deficienbﬁes in
particular courses}‘which required at 1easf a‘tenn to make up. CUMBIN
has helped to a11ev1ate this probIem (117}

In fall 1973, CUMQIN s network was ?xtended via a telephone

microwave relay 11nk-up\§1th the Te]eprompter and Sterling-Manhattan

!
|
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Table 9.5.1.1. CWMBIN Initial Capital Outlay and 1973-74
Annual Budget

\
INITIAL CAPITAL OUTLAY (1968-69)*

Equipment Costs (4 studio classrooms,
8 receiving classrooms) $110,000
Building Modification 60,000

Total  $170,000

ANNUAL BUDGET {1973-74)**

Equipment and Suppiies o $ 22,000
Telephone Rental “\\’ ) 92,000
Microwave System (Cost of'adding-to |

_ CUMBIN) 18,000
Personnel Services CUMBIN ‘ | 119,000

Total $251,000

* *freund and Mailman. {120).
+*CUMBIN information packet. (117)
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cable TV companies in New York. Through the cable TV channel, courses
in jourﬁalism, economics, and the humanities are televised to viewers
at home. (117, 118} In the near future, an interconnection with
channel 31, WNYC, is also planned. WNYC is an over-the-air broadcast
’ TV station owned by the city of New York. {117)

The future for CUMBIN will mean more than just\te1évising live
courses through the New York City area. It will. include CUMBIN's
fuller development a§ a network that also provides other information
services, library mafgrials, audio-visual aids, and computer
instruction. CUMBIN will serve as a storehouse and an eXchaﬁge and
distribution center for the entire City University of New York in the
area of educational technoyégy. (118)

Through the Center fﬁ; Innovative Development. CUMBIN will act as
a coordination and extension center for the educational-instructional
facilities that are technologically oriented which are devé?oping on
the various CUNYchmpuses. The Center.will provide funding and
encourage énd support projects that involve media and technology.

- The Center will also provide for. the research and evaluation of the
projects within the CUNY system.- Nherelfruitfui programs are
developed, the Center will be responsible for initiating and
impiementing these programs from the time of praﬁuctioé to the time of
distribution, as well as hroviding varfous other technical services.

(118)
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APPENDIX 9.6

EDUCATIONAL TELEPHONE NETWORKS

9.6.1 The University of Wisconsin Educational Telephone Network .

Since 1965, the University of Wisconsin-Extension has deve16ped an
extensive, statewide mu1t1—media telecommunications system that provides
instruction to the people of Wisconsin. Presently, these te1ecqmmuni—
cations systems are administered under the Instructiona? Communications
Systems group of the University of Wisconsin-Extension diyision. Under
the direction of the ICS, the University of Wisconsin operates an
Educational Telephone Network (ETN), the‘}e1ephone network {n
conjunction wifh.the electrowriter technology in the Statewide
Extension Education Network (SEEN)}, and the WHA radio station. (122)

The Educational Telephone Network is essentially a statewide ﬁarty
line. As é private, four wire service, the network reaches over 173
listening centers in Niscqnsin. The listening centers are located in
courthouses, extension centers pf different égencies, 11br§ries, and on
campuses and centers of the University of Wisconsin. (123) (See Figure
9.6.1.1.) T

For learners to attend and participate 1ﬂ the programs presented
over the nétwork requires 1ift1e fechnical skill on the part of the
student. Each listening center is equipped with an adequate number of
telephone handsets and speakers to pick uﬁ the distant 1e§tureland any
comments. To speak to the instructor or other distant Tisteners, a
student merely picks up the handset and talks. The statement iS heard
throughout the entire network and b} the instructor. Although most of.

the lectures emanate live from Madison, any of the sites could serve ii//’
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a lecture origination point. In fact, the instructors ére encouraged
to lecture from different origination locations whenever possible so
that different students at different sites can be involved in
_face-to-face interaction with the instructor occasionally. {123, 125}
If there are any visual materials to be used, such as filws, slides,
printed materials, these are mailed to the Tistening centers in
advance. {125) |

The SEEN program, which has been in effect siqcu 1970, relies -
heavily on ETN and in addition makes use of the electrowriter for
presentation of rea14time-visua1 material Plus any other visual
material deiivered in advance. The program is primarily inteﬁded for
use by engineers in undergraduate, graduate, and continuing education
study. ETN-SEEN presently reaches seventeenlcommunities and twenty
differen; locations in the state. (See Figure 9.6.1.2.) As the system
is set up, it has the potential of making instruction either of a
continuing or co]iege oriented nature avaiiable to 80% of Wispons%n's
engineers: (124)

The Educational Télephone Network also operates in conjunction
with WHA radio station. WHA is the primary ciement of the Subsidiary
Communications Authorization of the Instructional Communications System
0? the'Universi;y of Wisconsin. The over-the-air broadcasts are only
ac;essib?e to locations w{th special receiver facilities. The receiver
'faci1ities enable the siéna1 which rides "piggyback" in a pr{mary FM
gignalfs q]logated bandwidth to be removed and translated into the
cﬁrresponding audio element.. The WHA broadcasts are distributed _
through mich of Wisconsin by way ofs8 FM transmitters of the FM Radio.. .

‘Network. Any site, which is within the-fiftyfmile broadcast radius of
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the FM transmitters, having. the necessary receiving aﬁd translation
equipment can pick up the programs. There are some 90 receiving sites
located in the state. (125, 126)

The individuals taking the course listen to the Tecture and when
any questions Or comnents arise, the jisteners have access to a phone.
The 1istenerlca11s the instructor and khe qﬁestion and response are put .
over the air SO that all participants tan hear the dialogﬁe. |

ETN~-SCA was initially intended fox use by the medical profession
but is now also used for a variety ofthher purposes. ETN-SCA has been .
used for the delivery of college-level instruction, continuing and
%rofessiona\ education and has covered Such areas as engineering;

education; social, health, Tibrafy and natyral sciences; nursing; and

domestic home economics. (123)

Ve

(It is very important to point out th t a]though the system i¢
extens1ve. geographicaTTy and content de]\very wise, no more than 37%
of the total number of hours of programming by ETN-SCA is dedicated to
the application of college-level accredifeq instruction. Tﬁe rest of
the programming hours are used for either H dical professional and
continuing education, ﬁhich is delivered ditectly to the enrolied
hospitals, or else is of a public service nature that does not so]icit_
registered enrollment. (123) (See Table 9.6}1.1.)

Many of the accredited college coursesngre also gradﬁate level
education courses that are taken by Hiscon;iW teachers. . The courses
average three hours per session w}th segmentj of le;ture broken by

more chlectige group discussion, in order to avoid creating a tedious

Tecture routine. {123} ‘




—.2?2.—

Table*9.6.1.71. ETN-SCA 1971-72 academlc year programmwng
distribution+

{

l

Program Number of Percent of All

Hours Students Programs Of fered
{\;\. M '
ngera]* 8l 6,921 7 37.42
Medical** 237 _ 6,623 _ 23.20
Public Service*** 202 5,930 | 39.38
1021 1944747 . 1007

*Programs are of fered througﬁ‘fhe UW-Extension for students,’
Students are required to reg]ster

**Programs are transm1tted d1rect1y to parttc1pat1ng hospitals.

.r’

***%Programs do not requ;4e formal registration.

+Parker. (123)
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A1l of the programs are scheduled months in advance. Adequate
time is set aside for development and preparation of each course.
Nearly all the programming is Tive. However, very infrequently a
lecture may be previously recorded and played back to the student
listeners. A1l of the courses are designed with the belief that any
or all necessary media and materials should be integrated to form the
best possible and most effective delivery of information to the learner.
In addition, each term's courses are publicly distributed and
advertised, and enough time is left so that the information can be
fully disseminated to any potentially interested individuals well in
advance of actual delivery. (124)

The costs of the programs vary according to the nature of the
course and who and where it is presented. Generally, for all college-
jevel courses, the tuition fee for the on-campus and off-campus student
is the same. Whereas, for the continuing education courses the fees
are less. Each public listening site pays a monthly fee which helps to
cover the costs of the ETN-SCA network. while the other organizations
pay on a program-hour basis. (124)

As indicated by Parker, the total Instructional Communications
System appears to be providing a valuable statewide service. (122)

As of 1974, the University of Wisconsin-Extension, the division
to which the ETN-SCA and SEEN programs belong, has offered several
courses over approximately 20 of the state's cable television systems.
The courses are offered over the educational access channel, and two of
these courses are for college credit. One of the credit courses deals
with the economics of family planning, while the other course is

concerned with aspects of determining and forecasting the weather. (127)
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[t is also reported that the University of Wisconsin, also as of
1974, has recently begun to implement a videotape program. (47)

9.6.2 The Kansas Statewide Continuing Education Network

The Kansas Statewide Continuing Education Network is a telephone
dependent teaching system. Six maJor Kansas universities and colleges
use the telephone conference network to teach both college accredited
courses and other kinds of courses to over twenty locations throughout
Kansas. {See Figure 9.6.2.1.)

The network began originally as an extension of Kansas State
University's Division of Continuing Education. During that 1970 spring
only the Hoxie community was connected to the University. Since that
time, the network has continued to grow and expand including more
colleges, universities, two year institutions, vocation-technical
insticutions, high schools, and other educational facilities that are
able to receive the amplified voice network.

In mid-1972, the Kansas State Telenetwork became the Statewide
Continuing Education Network, and six major institutions have sponsored
the network. These institutions are Fort Hays State College, Kansas
State College and Teacher College, and Kansas, Kansas State, and
Wichita Universities. FEach term more than ten college accredited
undergraduate and graduate courses are offered over the network in
fields of nutrition, physical education, education, history, Titerature,
and the social sciences. (128)

The network consists of a two-way, Southwestern Bell Compaﬁy
telephone 1ink. Audio signals are transmitted via a four wire dedicated
service although it is not operational 24 hours each day. The lectures

are supported by other printed and audiovisual materials. {128)
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9.6.3 The Virginia Polytechnic Institute Multi-Media System

Since 1969, Virginia Polytechnic Institute has conducted an
off-campus engineering graduate program, primarily with electrical
engineering courses. The network has been used to connect Virginia
Polytechnic Institute and the State University to the Virginia cities
of Reston, Dahlgren, and Richmond. The Dahlgren facility is used to
serve the U. S, Naval Weapons Laboratory. (129)

Via the off-campus program, students can earn either the Master
of Engineering degree or the Master of Science degree wholly through
classes conducted at the remote learning locations. The network has
been used to teach 89 courses in the past three years which has made
the degree programs possible. (129}

The network itself, has several components that are integrated
together to produce the multi-media system. The components of the
system are the videotaped lectures, a live interactive audio system,
the electrowriter, plus the standard notes and the occasional
instructor visits to the remote sites. (129)

Videotapes of lectures are produced for the courses which form the
core of the curriculum and viewed by the off-campus sections, but not
every course is taped. Of the courses taped, however, a thirty minute
videotape is produced for each fifty minute iecture. 'ihese tapes are
then delivered to the off-campus sites with approximately 25 tapes
comprising a course, {129)

The videotapes are produced with two cameras which are controlled
by a camera technician who films the lecture. One camera provides a
view of the instructor, while the second camera focuses on the

instructor's desk and a writing pad. (129)
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The of f-campus sections view the lecture for the thirty minute
period, and then the audio and electrowriter components are used for
the foliowing twenty minutes of the session. The audio system is
comprised of a private telephone Tine that inferconnects the
classrooms. The classrooms are equipped with ceiling mounted
microphones which pick up any of the dialogue within the classroom and
speakers which bring the comments from the separated classes. During
the time the audio system is used guestions concerning the videotaped
material are answered. It is the audio system which forms the heart
of the network. (129)

The electrowriter 1s used to provide the live, real-time, visual
contact. The instructor uses the electrowriter, which is essentially
a remote electronic blackboard, to work example problems for the
students. On-campus classes as well as the off-campus sections can see
the instructor's demonstration. The off-campus sections are only able
to receive the instructor's work and are not able to transmit written
information to the instructor via the electrowriter. When some of the
more advanced or less frequently offered courses are taught, often the
audio talkback system and electrowriter are the only devices involved
as these courses are not g9enerally videotaped.

The audio, electrowriter, and videotape components are always
supplemented with mailed handout lecture notes of the videotapes and
electrowriter transmitted information, plus problem assignments and
tests. 1Instructors are also expected to visit each remote location
three times each quarter to have the opportunity to meet and work with
the students in face-to-face fashion. It is the integration and utili-

zation of these techhologies which form the multi-media system. (129)
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APPENDIX 9.7

ELECTROWRITER NETWORKS

9.7.1 The University of Illinois University Extension Network

Since 1966, the University Extension division of the University
of Illinois has extended i{s on-campus classrooms to locations across
the width and breadth of I1linois. The University Extension network,
known as the UNIVEX-Net, relies primarily upon the electrowriter
technology and accompanying voice transmission.

The electrowriter is essentially an electronic blackboard, which
allows material written on a surface at one place to be electronically
transmitted and recreated at one or many other locations. The general
procedure is to write on the transmitter or transceiver surface with
an electronic stylus. This, in turn, is picked up by the remote
receivers or transceivers, and then the Qisua] image is projected on
a screen., The service requires two wires in which one of the lines
serves to carry the visual signal, while the second carries the audio
element of the program. In this manner, material that might normally
be written on a blackboard such as diagrams or equations, can still be
presented to distant viewers. As the UNIVEX-Net system is designed,
each location has both visual display and audio capabilities. (See
Figure 9.7.1.1.} Each location is able to communicate with any of the
sites that are active during a lecture via I11inois Bell Telephone
Tines.

The UNIVEX-Net works not only independent of, but in conjunction
with, other extramural programs of the University of [11inois. In the

cases in which no extramural university personnel are involved, other
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forms of interaction are arranged to partially displace the lack of
frequent face-to-face, student-instructor interaction. For instance,
telephone conferences or periodic visit/lectures to the various sites
are conducted by the course instructor. There are also times when the
student is necessarily on campus for orientation or laboratory work.

In the near future it.is expected that other materials, such as
videotapes, films, or slides will be used as an integrated element
within the UNIVEX-Net system. '

The courses are taught as "loops,” which are transmitted at
different times. A "loop” is simply a period of time during which
several sites are receiving instruction. The early morning "Toop"
from 8:00 a.m. until 10:00 a.m. is used to teach engineering graduate
courses and some mathematics courses primarily from the University of
I1linois at Urbana. A later "loop” is used to send undergraduate
courses in education, engineering, and agriculture. The primary
purpose of this "loop" is to enhance and supplement what can be offered
from the two year institutions in ITlinois. Some upper division
undergraduate and Some graduate courses are also scheduled on this
“Toop." {130) 1In addition to the graduate engineering Toop courses,
many special presentations or seminars are transmitted over the network
whenever it is possible and convenient.

For the engineering students, it iy possible to take part in the
courses in any of several categories. An individual can be accepted
and participate as a graduate student, or as a non-degree seeking
student. It is also possibie to participate in a non-graduate degree
program, which leads to a graduate engineering certificate however.

-{130)



-281-

9.7.2 The University of Tennessee Electrowriter Network

In order to solve the time consuming transportation problems of
University of Tennessee faculty teaching courses at extension centers
in the state, the University of Tennessee has been using the '
electrowriter technology since 1966. (131) The instructor teaching

— from the Knoxville campus, or any other center for that matter, might
be conducting a graduate engineering course or a home economics course
to any or all of the linked up locations in the state or at centers in
nearby Alabama, Florida, or North Carolina. (132) (See Figure 9.7.2.1.)

The linking of the various remote sites is by way of five WATS
(Wide Area Telephone Service)} lines. The WATS line is a unique feature
of most telephone companies where the user pays a predetermined monthly
or annual fee for unlimited rights to telephone usage. In fact, using
the WATS lines for the electrowriter system during the evenings has
made it economically feasible for the University of Tennessee to have
WATS 1ine service. (131}

Since 1969, the videotaping of some classes has also been
integrated into the instructional process with the electrowriter units.
Videotapes, primarily in graduate level engineering courses, are made
of on-campus class sessions and delivered to the extension centers.

The tapes are then viewed, and the instructor and remcte classes are
in communications with each other during and immediately after the
viewing session to handle any questions, to clarify material, and to
work with the students on assignments and problem solving sessions,
which are often mailed to the Knoxville campus. The instructor and
students have always had two-way audio and visual (via electrowriter)

interactive capabilities. There also are occasional instructor visits
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to the extension centers. However, the videotaped sections add another
instructional dimension for the remote students. (132) For some of the
of f-campus classes there are no on-campus sections, and in these cases,
the instructor teaches the off-campus students by the electrowriter.
(131)

The electrowriter network is used to transmit graduate engineering
courées, courses from the College of Business, mathematics caa;ses in
the 1iberal arts school, and home economics through the continuing
education division. (132) The graduate engineering classes are
generally limited to a total on and off-campus enroliment of twenty
students. A1l the graduate engineering students are expected to meet
the University of Tennessee's graduate school requirements. There is,
however, a marginal post-baccalaureate category that allows a student
to take courses, which coupled with proficient academic marks provides
an entry route into the graduate programs. A1l credits accumulated in
of f-campus study are accepted at full value by the University of
Tenne¥see. (131, 132) Via the electrowriter/videotape system, students
can choose courses of study that lead to a master's degree in chemical,
civil, electrical, industrial, or mechanical engineering, or there is
the engineering administration program. (132)

According to Smith, the overall electrowriter/videotape network
has been successfully serving many off-campus students at remote
locations, and many other Tocations in Tennessee may be interested in

having an extension center to receive instruction. (132)
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APPENDIX 9.8

ITFS Per Channel Costs

Ukt wary 1TV Sysrem ANsuat Qrinating Buuoo *

EiT. = M WSS T TR AR BT AT L) aatme SETRL SRS - A TR A -4 1N VA T T T L W R - o REELL 3 - RS ] kTR, 3
8 Hours/Nay Chitnnel
Channels
| 2 b 4
Jtem (dotlan} {dollacs) (dellars) (doliars) " Notes :
FIXED
Dir¢etor 9000 9000 18000 18 000 ussume § time for | and 2 channcls
Secretary 0 0 3000 600 assume seliood supplies panvtume Tar 1 and 2 channels,
one.lialf viene for 3 channels
Chief enpineer 16 000 16000 16 00 16 000
Engincer 0 5000 10000 10 000 i time fos 2 channels. fyll for 3rd and dih ebannels
Enginee: (2nd} 0 0 0 5000 time froun schigol
Drniver 2000 2000 4000 4000 § time for 1 and 2 clannels; full time for 3 and 4
. . channcls
Direct Jabor 17 000 32 000 51000 50000
Overhead at 20% 5400 6400 10 200 11800
Car 1000 1000 2000 2000
Tower rental 5000 S0y $000 3000
Sub-total—
FLXTD (0818 3R 400 44 400 68 200 1780
VARLARLE
Operator costs at 2.50/h 3500 1400 h, 1 chanael
Toi 280G h, 2 channels
10 500 4200 ;. 3 channeis
14000 5600 h, 4 channels
assume 8 h/day'channel, 5 daysfwk, 35 wk/ye
TOTAL OFF KATING COST 41900 51 4% 78 700 91 800
Costth 10.00 18.30 1838 16 20
W0/ 19fa 19 17
UriviRs Ty ITV Systim Carnar Buncit
L = R T o o R T,
Number of ITFS Chaonels
. | 2 3 4
{doblars} {dollurs) (Qollars) Faolass)
Consuliing and legal fees 0000 200 26000 20000
Brogram inanapement, design
enginecring and driiwings Bodn Isoon aso AS 00N
Installagion amd Lest 40un STO0D 49000 Ko Guo
Studio chosroems tqwipment 23 tap 6000 6o UO0 9000
Studiv control WO 30 Stuun J4000
Masier contrnl FO00 P ALIO AV LG0
BE transmission eQuipniem
emergeney power 75000 8000 1020k N1 00D
Taltkback reeciving equipmeent 26000 276U o0 36000
Spare parts SOU0 12000 I%atg 24000
Test cquipment COUES000 - Ase0 14t 5N
Tolals N 000 JG4000 459 Uud 535000

*From Martin-Veque, Jr. et al. (36)
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APPENDI X 9.9

COST PER QUARTER CREDIT HOUR OF CSU-SURGE**

The CSU unit costy of ofl~cimpus Iinstruction for the 1971-72

SURGE programs can be computed from thesc cost factors., The follow-
ing enrollment and program data arc required:

Total Courses - 69
Total Sections® = 201

Total -Off-c.—lmpus ¢nrollment = H83

Thetolore., N . .g.f’_l.__. 1.78 -“'QC“ONS\ or tapcs )
69 course , recording honr

bs ]
By

:7: % I students
261 1.40 (section

and let C = 1,00 qt. crcdics granted for 10 contact hours of course work.

(record ing hours) ( dollars )
course * \rccording hour

F = sve. of [~campus student credits
COour se

dollars
where (rccordtng hnur)is suhdivided Into fixed cost/course hour

plus varlahle costs/course hour,

- (10('.)-(532.25 + [$as - 81305 ] N)

.5 .C
F 22,5 47,5
® s + S + 13,
322.5 47.5

F o= T os0) ¥ 340 YO

F =  551,97/qr, cr. s 352./qt, cr.

* A section i3 a group of off-campus grudents mceting at a location
and requiring a tape.

**From Baldwin. (39)
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APPENDIX 8.10

SURVEY OF THE ROLE OF TECHNOLOGY IN HIGHER EDUCATION

+

PLEASE FILL IN THE APPROPRIATE INFORMATION

NAMF,

POSITION ' e

INSTITUTION AND/OR SYSTEM

1) 1In what year wag your system proposed? ‘ »

2) In what year did your system become fully operational (vechnically)?

3} In what year were fully accredited college level courses taught over your
ayecem?

4) Which groups was your fmstructional system intended to kerve when the syatem was
under developmeut:

CHECK HERIL 1¥ PLEASE ADD ANY ADDITIONAL INFORMATION CONGLERNING

M&QEMME«.-# e S LSLFLE. GROWES, OR DUSCIILIRES SERVEDE oo

GROUP

Full-time
undergraduate
students

Part-time
undergraduate

students

Full-time
graduate

students

Part-time
graduate

students

Professional
peceons

Semi-skilled
persone

General
population

Ro group in
pacticular

Other

Other

*for exanple, under Professional persons indicate whict professions have heen emphasized,
ate,

ERIC "
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VA

5) Which groups have turned out to be the principal users of your systrm'gcncrnliy?

Pleape include the approximate number of students in each sroup in the right hand
column, -

.

CHECK HERE 1F PLEASE ADD ANY ADDITIORAL INFORMATION CONCERNING -
APPROPRIATFE SPECIFIC GROUPS OR DISCIPLINES SEHVED®

FEENTTCR A NP ) PRI RPEETE TS T S REEY § . e

GrROUT

iy gy A A e B
Full~-time ) Co
undergradvate ) .
students

Part-time
undergrinduvate
studento

Full~time
graduate
students

Pact~-time
graduate
atudents

Profensional N
persons

Semi-skilled
persons

General
population

Mo group in
particular

Other .

Other

#For example, under Professional persons indicate which professions have been emphasized,
ete,

ERIC

Aroiex rovidedy eric I
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PLEASE KEEP IN MIND THE POSSIBLE FOLLOWING GROUPS TN ANSWERING TUE NEXT TWO
GUESTIONS: 1) traditional college students
2) not~troditional students (not typically college students)
such a8 in-service profeesionals: skilled, semi-skilled,
and unekllled workers: general populace; or spreclal groups. ..
such as the military: housewlves, or confined persons.

6) Have sny other student groups other than those you are now serving or expected to
serve shown # intercot in recelving educatlon/instructlon by your system?
As a result, J you anticipate expanding or altering your syctem o serve these
groupa? Please explain, B

7) Have you over encountered any potentlal student group that was unreceptive or
uninterested 1n the 1dea of recelving cducation/instrucrion via your system?
Pleagse explain.

8} What conditions do you feel have to coxist for telecommnications media to have a
beneficlal effect In providing educationfinstruction?

ERIC

Aruitoxt provided by Eic:
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9) Under what circumstances do you feel that telecommunications medla are pot
beneficial in providing education/instruction?

10) a. Although presently your system inveolves some local or instrastate networking,
would you consider entering into & larger reglonal or natlonal resources sharing
network? Why? (NOTE: 1In this instance network refers to the linklng of
geographically distant arcas for purposes of cducatfon/inutructicn.)

b. What would be the advartapges and/or disadvantagcs of doing this for your?

11) a. De you feel your system will continue to grow, or has reached stability, or
perhaps will he redueing its scope presently or in the ncar future? Please
explain., {NOTE: in this case growth refers to an Incrcase in the number of
locations reached or persons receiving education/instruction.)

ERIC

Aruitoxt provided by Eic: .
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11) b. 1f growth ie anticipated, what kirnds of audiences de yon plan to reach?

12) Have system costs and expenditures been a constraining factor or have you been
relatively free to develop the system as it was cnvisioned?

13) Approximately what percentage of your total aild was provided for by the following
groups in the indtial develepment of your eystem?

Percent of Total
federal government grant

. state government grant
’ private feundation grant
in~house funds
private gndowment or gift
other

——— ——

14) Approximarely what percentage of your total aid helps to provide for the present
operation of your System?

Percent of Total
federal government grant
atate government grant
private foundat{on grant
in~house funds
private endowment or gift
gtudent fees
other

——

ERIC

Aruitoxt provided by Eic:
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15} Do you feel your system is cost—effective? What criteria do you base chis on?
Plense attach any supporting annlysis you may have performed in the past.

THE REMAINING QUESTIONS ARE TO BE ANSWEHED ON THE
BASIS OF YOUR EXPERIENCE WITH TECHNOLOGY IN HIGHER
EDUCATION AND ARE NOT NECESSARLLY DNRECTED TO YOUR
PARTLICUTLAR STTUATLON,

16) Do you believe the utilization of techaology will have 2 major Impact in higher
education for providing education/Iustruction in the off-campus and/or between
campus mode in the future?

1?7} a, 1u your opinfon. what major fufluencing factors would tend to hromote more
wideaprend Ceeimoslofy venfe fu hifher cducation fn the fuvure. Picage explain.

ERIC

Aruitoxt provided by Eic:
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17} b. In Your opinion, what major influencing factors would temd tc inhibip more
widespread technolofY upaBe in higher educationm in the future. Pleage explain,

We, the Center for Development Technology and myself particularly, appreciate
your participation in this 9Questionnaire. A survey report of thege results

will be sent to You. If ye wmay liet your name as a participant, please fill
in the information below.

(Name and title of occupation}

{address)

L

I give permission to list my name as a participant
in the "Survey of the Role of Technology im
Higher Education’.

Signature date

ERIC

Aruitoxt provided by Eic: ‘
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9.10.1 List of Participants .

The following is a partial list of participants who responded to
the survey questionnaire, "Survey of the Role of Technology in Higher
Education,": |

Lionel V. Baldwin ’
Dean, College of Engineering
Colorado State University

John D. Cowan, Jr.
Professor of Electrical Engineering
Ohio State University

Kenneth S. Down
Director, Stanford Instructional Television Network
Stanford University

Spencer A. Freund
Director, City University Mutual Benefit Instructional Network
City University of New York

Donald A. Keating
Director, Instructional Television Network
Case Western Reserve University

Robert D. Kersten
Dean, Coilege of Engineering
Florida Technological University

Jack Munushian
Director, Interactive Instructional Television Center
University of Southern California

Morris E. Nicholson
Director, Continuing Education in Engineering and Science
University of Minnesota

Lorne A. Parker
Director, Instructional Communications System
University of Wisconsin-Madison

Robert F. Parker

Coordinator, Educational Programs

Oklahoma State Regents for Higher Education

Division of Community Service and Televised Instruction
OkTahoma City, 0Oklahoma

R. C. Peavey
Executive Director, The Association for Graduate Education and
Research
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Charles Polk
Chairman, Department of Electrical Engineering
University of Rhode Island

0. L. Press .
Executive Director, Kentucky Educational Television
Lexington, Kentucky

Stanley J. Quinn
Director, Radio/T V Center
University of Connecticut

Jane G. Richards

Executive Director, Indiana Higher Education Telecommunications
System

Indianapolis, Indiana

Charles L. Townsend
Professor of Continuing Education
Iowa State University

Lloyd M. NSSF -
Dean, Operations and Planning '
T V College
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