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1. INTRODUCTIOH AMD SUMMARY

in recent years, taere has been orouing interest in the possible
use of large scale tclecommunications svstems to increasa both the
quality and afficieacy of the educational delivery svstem in the
United States. DJevelopments in such comnunications technoloaies as
satellites and cable have arrived at a time when there is considerable
concern asout tiae cost of educaticn, auality of educational opvortunity,
and the need for a wider ranae of educational ﬁpuions for an
increasingiy diverse pooulation of educational "consumers." Innovators
in government, education and industry have sneculated about the
notential role of satellites in bringing about an esducational tele-
communications svstem of national scope. Educational telecommunications
demonstrations utilizing the ATS-5 (Anplications Technology Satellite)
satellite are underuay in the Rochy lMountain states, Appalachia, and
Alaska. This manorandum is intended as a contribution toward building
a frameuork for analvsis of the costs and benefits of develoning an
operational educational satellite svstem in the U.S. e have attempted
to shed liqght in two differont areas.

In tne first section, we havz estimated the satellite channels and
ground teriinais thot might be required to serve the educational sector.
To arrive at these estimates, we have broken down the educational sector
into sevaral educational submarkets and prevared a scenario for each.
Each scenaric provides a rouqn indication of the satellite channels and
ground terminals required to turn scenario into realitv. Therefore, our
satellite roauirement estirmates can only be as cood as the scenarios
themselves. However, it is hoped that other analysts will be able to use

this as a starting point for develoning revised estimates according to
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different judgments about what the future holds for education.
In the second section of this memorandum, we present four very
different organizational alternatives for educational satellite

system implementation and utilization.

1.1 MARKET SCENARIOS

We nave projected a potential demand for as many as 25 full-time
satellite channels.* The ground terminal requirements could run as
nigh as 50-70 thousand units. Interestingly, so many of the services
envisioned in our scenarios are of an interactive nature that all but
a few terminals would need to be capable of both receiving and
transmitting satellite signals, although only a few would have to be
equipped with nighly expensive return video transmission capability.
Trese scenarios and estimates assume the use of high power satellites

and low cost ground terminals similar to those being used in the

ATS-6 demenstration.

1.1.1 Public Broadcasting

Only the public broadcasting submarket had previously defined its
own satellite distribution reguirements. Assuming total replacement by
satellite of existing errestial interconnection, the public broadcasting
sector alone will require full-time access to 6-8 cnannels and part-time
access to an additional 1-3 channels. As for ground terminals, public
broadcasting will need at least 28 terminals capable of both sending
and receiving television signals and an additional 99 terminals for receiving
satellite transmissions at public broadcasting stations. These estimates

are based on 1971-2 public broadcasting filings before the FCC. They also

*One "channel" is equivalent in bandwidth to one television broadcast channel.

11
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proceed on the basis that public broadcasting would be a user of
satellite services, ratner thar an operator serving many other
eJucational submarkets. ilevertheless, the potential importance of
public broadcasting as a pioneer in the use of domestic satellite
service for non-commercial and educational uses should not be. under-
estimated.

Extensive new planning activity is now going forward in public
broadcasting to intercoanact some 150 existing public Lroadcasting
stations via sateilite. leaotiations ars underiay with operators of
Tow-pover commercial domestic satellites on the basis of a requirement
of four full-time transponders. This revised requirement has not

been integrated into our report.

1.1.2 Early Cnildhood Education

Early childhood education, a sector consisting of children,
parents, and teachers, i5 envisioned as a substantial user of
satellite serviée, but primarily in the form of television programs
distributed throuys tie public broadcasting system. Therefore, this
sector would no imoose adlditional channel requirements. Some services
such as computer-based services for early childhood education specialists
are envisioned as being delivered outside the public broadcasting system,
but the projected cnannel requirement would be small. The only ground

terminal requirements would be for a transmit/receive unit located at

a center housing earlv childhood educational materials.

1.1.3 Elementary and Secondary Education

Ta2 elementarv and secondary education submarket seems to have
sotential for generating a substantial amount of educational telecommunica-
tions activity delivered outside of public broadcasting. Therefore, a

£
ﬁ_ o\u‘l
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substantial requirement of about 6 satetlite channels and as many as
15-20 thousard limited transmit/receive terminals could develop.
Satellite traffic envisioned includes instructional television for
schools, a televised curriculum for delivery to students outside the
conventional classroom setting, and a substantial amount of computer-
based instruction and educational management services. As in the
case with some of the other submarkets, significant accomodations
within the state and local structure of elementary and secondary
education in the U.S. are required before educational satellite

services can 2aver be utilized.

1.1.4 Career and VYocational/Technical Education

In the career and vocational/technical education submarket, the
prospects for satellite utilization seem greater in the career
education area than in the vocational/technical area. The latter, which
is concerned with teaching specific occupational skills, is seen as
too fragmented a market to make satellite service practical. Career
education, on the other hand, is concerned more with general career
orientation and, therefore, lends itself to delivery by large scale
telecommunications systems. PBS is seen as the primary delivery vehicle
for career etucation. Other services using satellite channels viould
include a comouterized job bank, Computerized career guidance instruction,
and some computer-based vocational/technical instruction. However, the
total traffic Toad for this submarket is not large enough to require
adlitional satellite channels. Jelivery points would be common with
those for other submarkets; so no additional ground terminals would be

required.




O

ERIC

Aruitoxt provided by Eic:

1.1.5 Adult tducation

Adult education, including acult baéic and continuing informal and
formal education will be users of services delivered via satellite
channels allocated to public broadcasting and higher education. Satellite
services delivered outside of these channels would be accommodated through
occasional use of common carrier channels on private domestic satellite
systems. As for around terminals, there would be & need for 1 transmit/
receive unit at an instructional resource cent2r for continuing teacher
education, and 2653 terminals with receive and non-video transmission

capability to be lccated at private corporations and medical centers.

1.1.6 Higher Education

More than any other educational submarket, higher education appears
to hold the apportunity for introducing the gamut of potential
educational telecomnunications services (including instructional
television, teleconferences, computer-based instruction, remote batch‘
processing, interactive computer applications in research and management,
computer-based information storage and retrievai systems, and library
networking). Satellite cihannels would be reguired for delivery to
settings both on and off campus. Campus orientad services would require
4 full-time channels, while external degree programs would reauire 2
channeis. An additional cnannel for education in the health sciences
would bring the total channel requirement for higher education to 7,

a substantial requirement. A total of 18 terminals with both receive
and full video transmission capability would be required for external
degree curriculum corigination centers, health science education centers,

and a higher education instructional television center. Less expensive,

limited 2-way terminals would be required in 15-20 thousand locations. In

14
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its entirety, nigher education is potentially a key user, because
of the many opportunities for imaginative uses of telecommunications

and becau-.z of the rather sizable satellite distribution requirements.

1.1.7 Sp=cial Educational ilarkets

Three special educational markets ("special,” in the sense that
they are isolated from conventional sources of educational services)
have been singled out for analysis. They are migrants, inmates of
correctional institutions, and handicapped persons. These potential
markets are not meant to be inclusive. Other scenarics might be
written for telecommunications channels to serve 8lacks, and Spanish-

heritage Americans.

rligrants

The population of migrant agricultural laborers and their
families numbers about 1.4 millien. HMigrant children are deprived
of preschool aducational opportunities and suffer from lack of
continuity in educational programs, caused by continuous moving from
one occupaticnal setting to another. Higrant adults are confronted
with @ shrinking demand for their services in the agricultural sector
and with tne concommitant need for educational "retreading" that will
enable them %0 fird other types of employment. Migrant families, as a
whole, are seriously in need of family health education and language
training.

Dur scenario envisicns development of a comprehensive migrant
telecommunications orofgrar. %he organizational framework for such a
program would be a4 partnership of federal agencies, individual state
education agencies, ani1 multistate consortia, grouped in a pattern that
conforms with the thra2a .:iar migrant "streams.” Services envisioned include

isS
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K-12 instruction, speciaily adapted versions of early childhood

programs offered by public broadcasting, career education for both
children and adults, language training, a computer based school- records
transfer procram, ccntinuinq education for teachers of migrants, and
healtn educatior. ™re full-tine sateilite channel, four video
transmit,/receive terminals to be located at a national resource center
and at thres reaional rescurce centers, and 30 mobile and 470 fixed 7

locetion iirited transmit/receive terminais would be required to

imnlement tnese sarvices.

Correcticral Institutions

lend themselves to delivary via satellite, most could be made availaple
by mperting services likely to develop in other submarkets for the
“outsida® populat.cn, Tharefore, cne additional full-time satellite
channel wiuld be sufficient. It would be used for such things as
educational teleconferences among staff and inmates of different
institutions and for televised instruction tailored for the prison
population. 76 limited transmit/receive terminals would be required

by feueral and stéZé institutions. Becauce the population of county and
Tocal jails tends to be highly transient, educational telecommunications
may not make much of an impact at that level. In any case, terrestrial

systems such as cable and ITFS could provide a conduit for relaying

satellite signals from ground terminals to Tocal institutions.

Handicapped ®

Seseral million school age Americans are afflicted with at 1east one

16
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form of mental or physical handicap. Of these, the mentally retarded,

and individuals with impaired hearing or vision seem the most likely
candidates for telecommunications based wuducational services. It has

been thought that computer-based programmed instruction may be a useful
educational tool for mentally retarded and emotionally disturbed children.
Captioned television instruction for those w}th impaired hearing and
electronically magnified display of educational materials for the
visually handicanped are other services that appear to lend themselves

to delivery via telecommunications systems. An already existing non-
interconnected network of regional and state and local special educational
materials centers could provide the basic framework for an educationai
telecommunications system for the handicapped.

In this scenario, it is contemplated that the telecommunications
configuration in this submarket will consist of 22 video transmit/receive
terminals located at regional media centers and 200 limited transmit/receive
terminals at other centers. Delivery from these centers to end users in
schools, hospitals and homes would be handled either by terminals in
place for other submarkets or by terrestrial systems such as cable and
ITFS. It is expected that access to one full-time satellite channel

would be adequate.

1.1.8 Computer and Information Services

Many of the more exotic educational telecommunications services
contemplated fall into the category of computer and information services.
Networking of computer and information resources is a development from
which all of the educetional sutmarkets previously discussed stand to
benefit. Computer and information networking can make these resources

available to Tigntly populated areas and can have the effect of combining

17
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specialized resources scattered throughout the country into a
nationwide pool of cowputer and information resources, accessible from
anywhere in the U.S.

Tarze vasic areas of development are envisioned: (1) inter-library
networking for the purpose of sharing materials and administrative
services, such as bibliocgraphic and cataloging operations; (2) networking
of specialized information banks; and (3) networking of computer systems
to facilitate sharing of both hardware and software.

1t is expected that development of computer and information
networking will occur, at first, separately within various educational
subsectors. Coalescing of the separate networks into a unified system
will occur iater. tence, initial organizational efforts should be aimed
at areas of cooperatior which will facilitate the coalescing stage.

These areas of cocperation include software standardization, coordination
of channel usage, accessing protocol, development of mechanisms through
which users can compensate suppliers, and organization for coordinating
the distribution of develooment funds.

It is very difficult to estimate accurately the satellite
channel r§auirements for computer and information networking. However,

a requirement of 3-£ channels seems reasonable to us, based on the

narrow bandwidth requirements for most of the types of services envisioned.
Ground terminal'r:auirements are fairly small, pased on the assumption
that most end user locations will belong to other educational submarkets
already equipped with ground terminal facilities., An additional need for
3000 Timited transmit/reccive terminals at libraries and 400 similar

terminals for end users at non-school locations is estimated.

erlc ik
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1.1.9 Comment

Submarket by submarket analys’s of the potential demand for
satellite services leads to the conclusion that it is possible to
at least make a plausible argument that the demand for satellite
channels could be large enough to justify deployment of a rather large

capacity satellite system for education.

1.2 ALTERNATIVE ADMINISTRATIVE FRAMEWORKS

Potential demand for satellite services is one matter. Having'
established that a potentially substantial demand or need may exist,
it is necessary to confront the question of who will provide this

service, and how the providing entity will be structured to develop

o
X3 .

and operate a satellite service in synchronization with the requirements

of users.

To indicate the broad range of organizational options that are
available for consideration, and to highlight some of the factors which
may influence tne choice of options, four very different hypothetical
organizational arrangements for administering the satellite component

of an educational telecommunications system are described here.

1.2.1 "Project Out-Reach"

"Project Out-Reach" is a satellite service organized to deliver
programs of the Public Broadcasting Service to residents of the U.S.
vho reside outside the service areas of existing public televicion
stations. These residents constitute about one-fourth of the population.
If such a system comes into being, it would probably be more economical
to use satellites in place of the existing terrestrial interconnection
system than to maintain both satellite and terrestrial systems.

A second phase of development would be a second PBS network service,

ERIC 19
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utilizing cable television systems as local outlets. Still a third

phase of development would be a transition from a public broadcasting
satellite system to a system serving other educational submarkets.
Control of the satellite system would initially rest with a board

of directors within the P8BS structure but independent of PBS's non-
satellite operations. The board membersnip would include representatives
of rural areas not served by local public broadcasting stations. As
demand for satellite service is generated in other educational submarkets,
an advisory panel of nuon-PBS users would be added to the organizational
structure. When non-PiS users acccunt for 20% of total satellite

usage, they would bz ranresented on the board of directors in

proportion to their usage until, at some point, non-PBS users would
dominate the board, and public broadcasting would become just like any

other user.

1.2.2 EDSAC (Educational Satellite Consortium)

EOSAC is anon-profit cooperative or consortium approach to
educational satellite development. The EDSAC system would be owned
and operated by a consortium of organizations representing major
educational sectors in the telecommunications market. The approach
is designed to maximize user participation in the design and development
of an educational satellite svstem and to insulate the system from
undue governmental influence. EDSAC would be governed by a bgard
of directors elected by users. In addition to the satellite component,
EDSAC would operate a network of regional resource centers and would
employ a "Coordinator of liser Services" to arrange for access to local
non-satellite distribution channels, such as CATV, which are necessary for

end-tn-end delivery of educational telecommunications services. Although

<0
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EDSAC would own and operate regional resource centers (which would be
points of entry to the satellite system), [DSAC would not be involved
in production of softwara. Access to the centers would be on a

"common carrier" basis. Government funding for EDSAC would be
caanneled indirectly through users, making the EDSAC system accountable

to users ratiher than the government.

1.2.3 SKYET

SKYNET would be a commercial satellite system serving a variety
of users, in and out-of education, vhose networking reauirements call
for high power satellite/low cost ground terminal confiqurations.
Educational users would be represented by a consortium, which would
serve as liaison with tha SKYNET corporation and would coordinate
such terrestrial operations as a network of resource centers and

coordinate other user support activities all the way down to the local

level. The consortium would aiso maintain a "catalog" of software

and services available to educational telecommunications users.

1.2.4 PILOT

PILOT would be a satellite system owned and operated by a
government corporation and would provide buik quantities of satellite
channel time to private sector telecommunications organizations. PILOT
would have a lTimited lifetime of 5-7 years and wouid be established
for the purpose of encouraging the private sector to develop educational
satellite services by demonstrating the demana for educational satellite

service under market conditions. TILOT would be an attempt to overcone

the "chicken and egq" problem 1n educational sateliite development -- i.e.,
99

reluctance of the private sector to assume the investment risk of developing

a system until demand has ' =3 demonstrated, and inabilit; of education
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to demenstrate demand unt1l a satellite is available. Although the
satellite syster woule be owned by the government corvoration, private

antities wouid be resnensible Tor marketing the system.

1.3 QUERVILH

In the pages Auch tollowu, supsorting material for the information
surmarized oreviocusiy is presented. The renort is divided into two
main zections. The first section develops market scenarios, and
channe' ard ground termninal re~uirements for a large-scale educational
talecommunications systam. Tae second section lays out some alternative
grganizationai frarcuorks for such a system.

Tnis resort recrzserts one of a series of studies undertaken by
tne Certar for Jovelopment Technoloay, primariiy under NASA sponsorship,
to exrnlore 20ssiuia vses of communications satellites in U.S. education.
Iwo docurents whicn are companion works to this renort are a study of

"Cigcational teeds :nd Technolegical Opportunities for Large-Scale
Educational Telecommunicationsg Systems," and a "Preliminary Assessment
of Potenticl Imoacts of £-ucational Telacommunication Systems."”

In omary ways, tne wory presented herein is nighly speculative
in nature. Other mark:t scenarios can be written and other alternative
sdministrative structares definad. Hovefully, our vork will serve as
a Lasis for furlazr investigation and discussion.

Much of this stuay was completed by ilav of 1974. Since then, a
number of important developments have occured which we have at least
tried to rofer 1o in tha report. They inciude the creation of a Public
Servire Satellite .onsortium, involvement of the Public Broadcasting Service
in plans for satellite interconnection of 150 public broaacasting stations, a

study of possible new educational initiatives by the Advisory Council of

Q ational Organizations (ACNO) to the Lorporation for Public Broadcasting (CPB),
ERIC .
a0y
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satellite cost-effectiveness and market studies carried out by the Office

of Telecommunications Policy of the Department of Health, Education and
Welfare, and tie launching of NASA's ATS-6 satellite for the Health-Education
Telecommunications experiment. Much of our work, however, does not reflect
this recent flurry of activity. In addition work nearing completion by
Morley and Eastwood of our research group indicates that we may have
underestimated the channel requirements for computer-assisted instruction.
The need for continuing study and refinement in the educational satellite

area is clearly evident.
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2. MARKET SCENARIOS

2.1 THUTRODUCTIOY

Tha following section is a collection of scenarios, briefly
dedicting notential educational markets for communications satellite
services. Ingoinat needs analysis studies at the Center for Development
Tecnoloay [1,2,3,4,30] have explored needs and trends in specific
sub-sectors of clultion wihich appear to provide onportunities for using
larje scale telecommunicaliprs networks.

Tms memorandum goes a step further by attempting to speculate about
future educational networkine in terms which are specific enough to
facilitate estimates of system cavacity requirements and configuration
and therefore, at a.future datz, systems costs. The words "attempting
to speculate" cannot be accented too much. In estimating such things
as caannel requirenments, which depend on the demand for services, ve
venture into an area wnere more is unknown than known. Since the
overvhelming majority cf potential users of satellite-delivered
educational services are currently unfamiliar with satellite technology
and its possible applications, and since with the exception of the ATS-6
sateliite experimants therc is essentially no current use of satellites
in education as well as relatively low utilization of all forms of
tecnnolegy in education T51], there is no reliable way of measuring
future accantance or lack of acceptance. Using the "Delphi" technique,
Robinson [5] has developed a forecast of utilization levels for
television, computers and information services in various educational
sectors in the 1980-1990 time frame. Howzsver, even if this forecast
proved accurate, Robinson's rtilization levels cannot be translated

directly into the specific terms anproached in the following analysis.

<4
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One reason it is so difficult to estimate demand is that it is
necessary to think beyond the current services and organization of
American education., Many non-traditional educational services are
in relatively early stages of development. Among these are early
childhood education, career educatior, education for the handicapped,
education for culturally diverse droups and geographically isolated
regions, electronic library and information services, and home-oriented
services. Because of built-in resistances to innovation in agencies
of traditional education, there is reason to believe that telecommunications
networking may make its greatest initial impact in the non-traditional
areas. Until we know the extent to which the nation commits itself
to developing these new services, it is nearly impossible to project
the penetration of technology.

Given the uncertainty of future educational networking, what is
the point of even trying to develop estimates of channel capacity
requirements and costs? One major hope is that such estimates, tied
to descriptions of hypothetical future applications of telecommunications
networking in specific sectors of education, Qi]] help interested parties
to better visualize concepts which, to this point, have been discussed
either in general terms or in terms which relate only to existing
institutions, such as public broadcasting.

In this study, eight major markets for satellite services are
explored: (1) public broadcasting; (2) early childhood education;

(3) elementary and secondary education; (4) career and vocational/technical
educ&tion; (5) higher education; (6) adult and continuing education;

(7) education for groups with distinct needs, includinc migrants,
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prisons and the handicapped; (8) computer/informaticon networks.*

A brief scenario is spelled out for each sector, and, following
that, all sectors are agaregated into a single picture in a market
sumrarv, o attempt is made to describe all the nossible scenarios
for eacn sector. Instnad, o7 scenario, hopefully plausible, is
empnasized for each sector. It is noped that this approach at least
providas a starting point for discussion, modification and planning
by decision-makers as well as the general pudblic.

To facilitate comparison among various educational sectors and
aggregation at the end, a common format is followed in describing each
sector. One imaqinative m2ans of building scenarios is the style
empioyed by Parker [6] and Robinson [5], describina the future in the
nresent tense and the oresent in th2 oast tense. This analysis will,
instead, keeo the reader in tho present and outline the future from
the vantage point of today.

Financial and technical raquirements of an educational telecommunica-
tions system usina satellites will he laraely determined by four major
variables which are considered aere for each sector, as appronriate:

1. Services -- the respective roles of television, instructional

and non-ivstructional computer applications, information networking.

2. Organizational structures -- sponsoring agencies for cooperative

production, storage, distribution and utilization of satellite-
delivered services.

3. Delivery points -- numbers and locations of various types of

satellite qround terminals.

*This breakdown does not correspond exactly to a previous "Needs Analysis"
report [50], «lthough that report has beern used to an appreciable extent
as a basis for this study.
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4. Channel requirements -- satellite chamiel capacity required

during various time periods.
After each educational sector 1s considered separately, estimates
of delivery point and satellite channel capacity requirements will be

summed up to establish a basis for estimating the requirements and

costs of a high-power educational satellite system. The setting for some

of the following descriptions may be in the 1990 and after period, when

development of educational telecommunications systems and demand for
satellite-based services may have reached a fairly mature stage, following
a series of pilot projects and demonstrations using HASA's ATS-6 and

CTS spacecrafts and following denlovment of second-generation domestic

satellites.

2.2 PUBLIC BROADCASTING

Public broadcasting, consisting of the Corporation for Public
Broadcasting, (CP8) Public Broadcasting Service (PBS), and National
Public Radio (NPR), with their affiliated non-commercial broadcasting
stations, constitute the only portion of the vast educational market
for which satellite distribution requirements have hreviously been
analyzed and defined by the user qroup itself. [7,8] If an educational
satellite system were deployed today, public vroadcastirg could
immediately be a significant user, provided the price uas right. However,
the stated requirements of oublic broadcasting may rot of themselves be
sufficient to generate public enthusiasm for a dedicated satellite system
supported with public funds.

[t should be noted that the requirements which have been stated are
concerned basicaily with what is needed to transfer current and
anticipated near-term nublic oroadcasting services frem terrestrial to

satellite distribution. They do not take into account some potential

<7
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long-range developments in public broadcasting, including expansion
of regional and state networking and a second schedule of national
programming services. Describad here are the satellite channel
requirements for delivery of current services, and for longer-range
servicas.

In Jate 1974 and early 19375, the Public Broadcasting Service
nas been «&plorirg tno possibility of interconnecting 150 public
telavision staticns via satellite, with financial assistance from the
Corporation for Public Broadcasting and Ford Foundation. Such
interconnections would be accomplished via fairly exnensive around
tersminals and reiativeiy lou power satellitas. ‘llegotiations are
underway i'ith commercial domastic satellite operators for 4 full-time
transvonders to serve the 159 stations.* This development has not
been integrated inte the ferthcoming scenario, which is based upon

orevisus PBS recuirements as stated vefore the FCC in 1971.

2.2.1 lHear-Term Requirsmerts

The Corcoration for Public Broadcasting (CPB) and PBS have spelled
out th2 charnel rejuirements for public broadcastind in response to the
commercial domestic satellit2 sroposals which were filed in 1971 with
the Federal Cormunications Commission. [7,8] Public Broadcasting and
rmost other potential educational users of satellite distribution require

three tasic tvoes of access to satellite channels:

Fuli-time channels -- dedicatad

Scheduled access -- regular or predictable usage part-time;

channel shared with other users.

*Perscnal communication from Janiel Wells to Robert Morgan, 3/17/75.
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Unpredictable -- access to cnannels on an irreqular occasional

basis to meet unexpectad requirements, sucir as news event
coverage. Caanrpel availabilitv needed orn 3 hour advance notice.

In their May 12, 1971 filinn with the F.C.C., [71 CPB and PBS

stated their channel raquiremints, uhich are summarized below:

1. Tuo full-time non-pr2emptible channels with back-up capability
are needed for delivery of the basic national programming service
with a three “our time delay for the Hest Coast.

" more recent statement of channzl requirements [8] (1972)
expressed a reed for three, rather than two, fyll-time channels,
uith a possitle need for a fourth channei.

2. One additional crannel on a scheduied access basis for 31 hours
per week for regional prograrming within thne six regional
public broadcasting aetworks*, for special time delavs and for
assembly of program seaments from member stations by a central
arooram assemply point.

The December 1372 statement of requirements [8] sets the
scheduled 2ccess need at 42 channel hours per week (3 channels,
2 hours/day, 7 dars per vieel) for recional programming and 16
additional channel hours per week {1 channel, two hours/day,

days per week and four hours on Friday) for program assembly.**

[e))]

3. One chanan2l on an undredictable need basis for ahout seven hours

per week.

*Eastern Educational TV iletwork (EEM), Central Educational ‘letwork (CLCN),
Southern £ducetional lommunications Association (SECA), Western Educational
vetwork (W), Rochv “ountain Public Srnadcasting "atwork (RUPRH), Midwest
Educational Television (7).

**"Program assembls," in tais corntext, means construction of television
programs using T/ profgrar materiais transmitted via satellite from PRS
affiliates to a central ~~int, where the contributicns from affiliates
vwould be edited into 2+ --=r3hed nroduct.

ERIC “
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National Public Radio also desires access to satellite channels

for distribution of stereophonic programs, which terrestrial circuits
transmit poorly due to their insufficient bandwidth. [7] Distribution

of stereo programs has been accomplished by mailing tapes to

riember stations. The bandwidth ra2gquirements even for stereophonic

audio (pairs of 15 KHz circuits) is so minimal as to have an inconsequential
effect on satellite reguiremeants,

in_sum, n2ar-term satellite requirements are 2-4 dedicated channels,

1-3 channels on a saared, scheduled access basis for 31-42 channel hours

weekly (mostly davtime, for instructional programmina); 1 channel on

4 shared basis for 16 channel hours weekly of program assembly, and 1

channel o1 an unaradictable basis for about 7 heurs Per week.

2.2.2 Long-Term Reuuirements

ihe near-term satellite charn2l requirements of public broadcasting
are tahe only recuirsments which have been cizarly stated by any sectér
of the aducational community. Tn2 long-term requirements are uncertain
and depend on manv factors, includina the extent to which the balance
betueen regicnal ard national distribution shifts and the future role of
2ublic broadcasting i} a fullv develnped educational telecommunications
system.

Regarding th2 balance between regional and national proggémming, a
1972 stucy indicated that about one-fourth of public broadcast time is
local programming, and almost one-half of PTV programming originates from
national sources. [9] Results of Robinsor's "Delphi" study [5] indicate
that naticnal orgasizations will nrovide a greater vortion of educational
software in general than will any othar level. In public television there

appears to be somz tendency at oresent to favor decentralization of

programming. If the regional networks increase their role in PTV,

20
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requirements for access to satellite channels would increase over that
required for national distribution alone. The extent to which current
and projected satellite technology can accommodate regional "splits"
requires further study.

Assuming a shift in favor of regional networking, it seems
reasonable to double the requirements stated for the near-term. This
would mean an increase from 42 to 84 channel hours per week for regional
programming. This wouid still involve shared channels utilized on
a scheduled access basis. The number of scheduled channel hours for
program assembly could also increase from 16 to 26. (1 channel, 4 hours
per day, 6 days per week and two hours on Sunday). This would permit
greater Tocal participation in national program development.

As for the future role of public broadcasting in a fully developed
educational telecommunications system, this scenario makes a choice
between two very distinct possibilities. On the one hand, it is
possible to envision PBS or CP3 as an umbrella organization for all
educational services delivered via broadcast television. A PBS owned
and operated satellite system (see section3.2 on alternative administrative
frameworks) could not only provide the channels for distribution of
educational services, but could also play a key role in promoting, financing
and coordinating nationally distributed educational telecommunications
activity.

This scenario sees a very different role for public television. Here
it is useful to note that "public television" (PTV) and "instructional
television" (ITV} are usually encompassed by the term "educational
television" (ETV). PTY usually connotes the cultural entertainment and
public affairs variety of programming telecast by PBS during prime-time,

whereas ITV connotes mere formal, structured educational programming with

'3
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specific learning objectives in mind.

in development of instructional programming. [10] To some extent,
public television has aiready exranded its activity in instructional

television with thoe development of such orograms as Sesame Street and

Electric Companyr, which although not primarily designed for use in

It has often been suggested that CPB and PBS play a greater role
scnools, have resulted ir Sybstantia] in-school use. CPB currently
is supporting an 2xtensive studv of future involvement in education-
related activitv bv its =~incinal advisorv body, ACNO. A scenario
depicting a greatly enhanced, central CPB-PBS in educational telecommuni-
cations is clearly within the realm of real possibility.

However, vie have cnvisadged a nattern of long-run development
in this scenario which involves public broadcasting as one of several
major educaticnal telecommunications srstem users rather than as either
an organizational or dis*ributional focal noint. From an acceptability
standpoint, one big factor working against an organization such as PBS
functioning as a cent}a] control point or focus is that public broad-

casting is funded and, *c a larca extent, coordinated by a national

quasi—governmentéi agaency, CPB.  Therefors, there might be overtones
of a national goverament educafio:a] suneragency. Furthermore, PBS, as
srimarily a broadcasting rather than an educational organization, is
not currently structured to coordinate educational activities. Adjustments
in the organizational structurs of PRS that ould be needed in order for
it to fusction as tha focal 7oint of a large-scale educational telecommuni-
cations system are discussed in 3.2 ‘

The future role of »ublic broadcasting, according to this scenario,

then, is to continue as a coenduit for enricament-tyne educational

programming and some instructdiosal programming, especially in the early
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chi]dhood)adu]t pasic education, career education and "external

degree" areas (discussed in following scenarios). Except for the case
of "Project Out-Reach" discussed in Section 3.2 the educational sectors
identified in this collection of scenarios follow a course of
primarily separate development, with access to satellite channels
independent of public broadcasting. However, the importance of public
broadcasting in the over-all non-commercial telecommunications picture
and its current interest in education should not be overlooked.

If separate development is the prevailing pattern, then the long-
term requirements for channels allocated to public broadcasting are less
than they would be if, for example, such innovations as the Open
University concept were to be implemented through the use of channels
controlled by public broadcasting. In a sense, this is merely a juggling
of the books, since the total channel requirement for education is not
affected, only the requirement for channels allgcated to public
broadcasting.

Expansion of public television service in the long-run could be
expected to take the furm of expansion of both national and regional
service. Major areas of expansion could include:

1. Development of a second service utilizing cable headends.

The second national service would, in addition to offering
repetitions of programs on the first service, of fer more
children's programming, informal adult education, public events
coverage, consumer education, etc. A second service would require
addition of two channels, the extra channel for time zone delay
purposes.

2. Limited formal instructional programming for adult basic

education, similer to the Adult Learning Program Service (ALPS)

o3




which was pronosed but naver implemented by CPB. [2]

Increased regional nrogramming. Some of the additional
programming would be regional delayved playbacks of nationally
distributed ALPS-tvpe programming. Regioqai distribution

of Public Television Library (PTL) materials would be another
service. The combined channel rejuircments for instructional
and increasad regional programming could be met by 2 additional
full-time channels.

Extention of national program services to 24 hours. Most of the
extra hours would be utilized for program repetitions, so that
people can enjoy the benefits of public television, no matter what
taeir work schedule. The late hours could also he used to
distribute programs to stations for later playback to audiences.
This extended servica could be accoemmodated by the full-time
caannels already allocated to public broadcasting for short-term
reguirements.

As shown in Table 1, the anticipated long term satellite channel
requirements envisaged for a public broadcasting system not committed to
being the telecommunications agency for numerous other sectors of education
are substantial. Six ¢ 8 full-time channels, 1-3 part-time channels
available or a scheculed access basis, and 1 channel for unexpected short-
notice needs would be required.

To this point, long-term satellite channel requirements for public
broadcasting have been considered. It is assumed that the basic
organizational structure of public broadcasting will remain, with Tocal
member stations naving a strong voice in making national programming

decisions. Categories of services and probable areas of expansion have

also been outlined. 2.4
%
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TABLE 1

REQUIREMENTS FOR PUBLIC BROADCASTING

Short-term:

Long-term
Additions:
(1980-90)

Total
Requirements |
Long-term:

Full-Time

2-4 channels

4 channels

6-8 channels

Part-Time Scheduled Access*

Unpredictable,
Short Notice

1-3 channels, 31-58 channel
hours.
for: Regional Programs
Time Delays
Program Assembly

10 channel hours for

Program Assembly.

1-3 channels, 41-68 channel
hours.

1 channel
7 hours/week

7 hrs/wk

1 channel
14 hrs/wk

*Most requirements expected to be durin
the week.

g daytime, evenly spread throughout
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One area which reamins to be commented upon is the matter of
delivery points. t is difficult to assess the need for satellite
ground terminals separately for each educational sector, since, for
many cases, “here will be sharing of facilities. With respect to
a2ublic broadcasting, houever, it seems reasonable to assume a need for
dedicated ground terminals, i.e., terminals colocated with, and used
solely by, public broadcasting stations. Thes2 terminals would be
utilizad on a full-time basis, so sharino with other users would not
be possible. The number of terminals reauired weuld be the same for
both short- and long-term reauirements, but utilization would be
intensified. If a second service utilizing cable neadends develops,
a iarge number of ground terminals would be added; but this requirement
falls into the category cf terminals used by several educational sectors.
Here, only the requirements for those terminals to be used solely by
public broadcasting are noted. To extend PBS coverage to rural areas,
as discussed in saction 3.2 would reouire additional terminals. However,
these terminals would be shared by several cducational sectors, unless
the satellite system were deployed soiely for extension of PBS coverage,
as discussed in conaection with "Project Out-Reach" in section 3.2.

In 1972, PBS defined its ground terminal requirements as follows:

Receive - only terminals: 98 one-channel receivers

1 four-channel receiver

99

Receive/Transmit terminals:

(capable of both receiving and

transmitting video)

*From reference [3]
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It should be noted that an advanced satellite system is likely
to cover the United States with switchable beams; i.e., multiple beams
which cover different areas of the continent, using the same channel.
The optimal beam configuration depends on the other sectors as well
as public broadcasting. But it is worth at least mentioning that
dividing coverage of the U.S. among several beams will increase the
number of different regional programs which can be distributed

simultaneously via a single channel.

2.3 EARLY CHILDHOOD EDUCATION (ECE)

Early childnood education can be subdivided into three submarkets:
education for prescnool children; education for early childhood teachers
and paraprofessionals; and education for parents of preschoolers [providing
parents with guidance on how to nourish their children's desire and
ability to learn.] [3] There are several reasons public broadcasting will
likely play an important role.

First, in the form of "Sesame Street" and other child-oriented
educational programs, television has proven itself to be an effective tool.
As Rothenberg [3] has pointed out, the prospects for using one-way
broadcast television appear to be better than the prospects for interactive
video and computer services in early childhood education. Robinson's
study [5] also indicates televised instruction will be far and away
the dominant telecommunications service in early childhood education.

His report also indicates that computer instruction and information
services will have achieved only a developnental status by 1990. Since
television is currently the business of CPB and PBS, participation by these
organizations in the delivery of early childhood education services seems
appropriate.

A second factor is that public broadcasting has led the way in the

37
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use of large scale telecommunications in early chiidhood education.

In fact, tne success of "Sesame Street” helped create a favorable climate
for development of early childhood education in general by demonstrating
that 3-8 year olds ares willing and able learners. Together with
Caildren's Television Workshon, CP3 and PBS have established thenselves
in the eariy chiidhood development field.

Third, early cinildhood education lends itself to a mass media
approacr. The audience for early childhood education pfograms is to
be found in a variety of settings, including homes, nursery schools, and
day care centers. The child énd parental audiences number in the millions,
tnereby qustifying and 2ven rzguiring, the use of a mass medium for
distribution. Tiis is 2robably not the case for the third part of the
market; teachers and paraprofessionals.

Fourth, the nature of early childhood instruction is informal and
participation is voluntary. Although parents and educators as well -as
government officials have become increasingly aware of the potential
for pre-sciool learning, tnis scenario does not anticinate mandatory
pre-scinool enrollment, which would be accompanied by a need for some kind
of accreditation/certification mechanism. It is conceivable that a
bruadcasting organization such as PBS could "hire out" as delivery agents
but not coordinators to educational organizations. In fact, locai
public stations do this frequently for local schools. However, if the
educational service offered is not subject to accrediting requirements and
if those who partake of the sarvice don't do so "for credit," PBS can
begin to serve them without waiting for educational organizations to
"get togetner" on a mechanism for sponsorsaip and accreditation of such
efforts. !ence the prospects for PBS involvement are good in the early

childnood sector.

9N
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Given that television is to be the orimary large scale telecommunica-
tions service ir early childhood education, and that tihe agencies of
public broadcasting are to be the hey players in both organization and
distribution, the satellite channel capacity required for the early
childhood sector, above that required for public oroadcasting is
Timited. The largest share of the demand for access to satellite channels
will be accomr odated by the capacity already allocated in the scenario
for public broadcasting, including channels for regional activities. It
is anticipated that a good portion of national and regional public
broadcast programming in daytime hours will be devoted to an expanded
schedule of early childhood education programs.

This scenario envisions a three-hour block during weekdays devoted
to national early childhood education programming. Distributed by PBS,
the program block will interface with such regional organizations as the
Federation of Rocky !lountain States and the Appalachian Pre-School
Education Program, 3] which will implement field support sarvices,
including program promotion, home visitations, classroom-oriented
supplementary activities, evaluation and feedback.

In addition to the three-hour block which is oriented toward the
children themselves, it is expected that PBS will provide a schedule of
programs oriented toward the children's parents. Although this will amount
to only en hour of naw prograwming per week, the program will be repeated
a number of times during the week on either the main PES channel or on
the second PBS service distributed to cable headends.

The probability of usirqg public broadcasting to serve the third
part of the early childnood education market, early . hildhood education
teachers and specialists, seems less certain, for two reasons. First,

the audience may not be Tavie enough to justify using a mass medium.
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U.S. Department of Labor projections indicate a need for 23,000
newlv trained cnild care workers who, in turn, will be in need or
reqular continuinn education to keec up with the state of the art. [3]
Hcuever, the market is still small for a medium accustomed to serving
millions irn a singie hour of grogramming.

A second reason for downplaving tie role of public broadcasting
in serving earlv cnildinood education speciaiists is that education
for tinis market is increasingly likely to fall into the category of
formal instruction. While the growing'number of 3-5 year olds
participating in learning activities may continue to grow on a voluntary
basis, there is a good possibility that states will begin to require that
sarly caildhood snecialists “Yave formal educational credentials. Thus,
states 111 be niore inclined to coordinate programming themselves and
to require accass to their owun channels, over which they can maintain
greatar control of scheduling, than they could over a broadcasting .
organization's schedule,

Thus, instructional services for early childhood educators would
join a numbar of other services for this sector which would generate
a demand for satellite capacity over and above that already absorbed
by public broadcasting. As shown in Fiqure 1, early childhood specialist
training, field support activities, special regional programming, such as
bilingusl materials, and special computerized information systeis for
educational management operations would be coordinated through regional
organizations. To procure satellite channels, regional organizations
mignt eitiier go tirough a national early childhood education consortium
or to a national educational telecommunications coordinator. This
coordinator might be either a commercial satellite entity, a user-controlled
consortium, or any other entity able to provide satellite circuits. Also

203
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depicted in Figure 1 is the concept of P3S operating without direct
linkage to the consortium for development of early childhood

education. When needed, there is a link between PBS and regional
organizations to facilitata field support activities. liany of the
orograms which wiould reajuire chann2l space in addition to that allocated
to public broadcasting would be developed by the early childhood education
consortium, with financial aad advisory assistance from the Office of
Education.

Tha "Mational Sateliite and Educational Telecommunications
Coordinating Entity" at the top of Fiaure 1 reprasents a variety of
nossible types of orcanizations. It could range anyvhere from a commercial
common carrier satellite firm to a satellite system controlled by a
consortium of users to a dedicatad satellite system, owned and operated by
the educational sector in question; in this instance, a consortium for
early childnood education. The figure is intendad to illustrate lines
of communicaticn, not lines of authority. Therefore, the figure should
not be construed to mean that a new superagency in authority over CPB %
or H.E.4. would be established.

Some of the "extra" services envisioned are computer-based, including
aducational information/management services, a computer-based equivalent
of ERIC* and a limited amount of CAI.** Although important services, they
are not large in terms of channel srace utilized. Other extra services
offered on a regional basis involve greater bandwidth consumption.

These include special regional television programming for ail three
sub-markets in the early childiiood sector and various forms of teleconferencing

for training and continuing education of early childhood specialists.

*Educational Research Information Center -- ERIC is a nationwide network of
libraries which collect and circulate educational research materials.

o . . .
ERIC **Computer-assisted instruction. A

Aruitoxt provided by Eic:




-34-

It is expected that utilization of these services would be
primarily during vieekday, daytime hours (8 a.m. to 5 p.m.). In a
satellite system using a switched beam confiquration, so that a single
transponder can be used simultaneously for more than one regional
program, one transponder available during the time required would
probably be sufficient to meet the requirements of the non-public

broadcasting portion of the early childhood education sector.

2.3.1 Delivery Points

As in other sectors, many of the delivery points required to serve
early childhood education in an educational telecor .nications system
would be terminals shared with other educational sectors. This is
especially so in early childhood education because of the heavy
reliance on putlic broadcasting for distribution. (The configuration
of shared delivery points will be discussed after the separate sectors
nave been considered. Until then, only those delivery points which are
to be used exclusively by the sector in question wiil be discussed.)

In the case of public broadcastina, a whole network of dedicated
tefEina]s was required. In the case of early childhood education, no
requirement for dedicated facilities is expected, except for an
origination (uplink) point for a center controlled by the Consortium

for Early Childhood Education. The center would house the computer-based

bibliographic service and would distribute video programming not
channeled through the public broadcasting system. The possibility

of direct-to-daycare center or direct-to-home delivery in rural areas has
not been incorporated into this scenario because of the belief that the
rural audiences will more likely share community satellite receivers,
gaining access either through cable redistribution or community learning

centers colocated with the sateliite receiver.
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The center would distribute some proaramming to regional centers
(shared by early chilihood education with other sectors) for redistribution
and, in some cases, distribute materials in real time to a national
network of users.

In sunmary, reguirements for earlv childhood education are as
follous:

Satellite Channel Reauirements

i Channel on scheduled access basis between 8 a.m. - 5 p.m.,
fon. - ri. (45 hours)

vedicated Terminal Requirements

1 Receive ‘transmit terminal
J Receive cnly terminals

0 Receiva/narrowband return terminals

2.4 ELEMENTARY A'D SECONDARY EDUCATION

Unlike early childnood education, the elementary and secondary‘
education sector seems likely to develop a significant amount of
activity apart from public broadcasting. The politics and organization
of public education and private elementary and secondary education

militate against a comineering role for public broadcastinga. Education

places very real constraints on the interaction between public broad-
casting and this sector. Also, enroliment in elementary and secondary
education to a certain level (it varias by state) is mandatory;
curricula must be accredited by states [12], and teachers must be
certified.

This does not mean there will be no role for public broadcasting
in a large scale telecommunications system serving elementary and

is a very local, decantralized activity in this country. This fact
secondary education. On the contrary, in 1971, 35.4% of total hours
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broadcast by public television stations was programming for schools.

Of this programming, only 35.9% was produced locally. Although only
10.1% was delivered by national! or regional interconnection, it is
significant that ET*, NIT,** GPNITL,*** non-local PTV stations, and
commercial syndicates such as McGraw-Hi1l, accounted for 27.8% of
programming for schools. [9] Table 2 shows sources for public television
programming,

School-oriented programming helps public television stations fill
their daytime schedules, and production contracts from local school
systems provide a source of revenue. Nevertheless, as of 1967, it was
estimated that only 3 to 5% of classroom time in schools was devoted
to instructional television. [13] If it is assumed that there will
be an eventual expansion of ITV to 20% of classroom hours, it might
be expected that non-local public broadcasting would be the delivery
vehicle for about 5-10% of all classroom hours. The other 10-15%
would be delivered by local public broadcasting, ITFS, cable, and
state and regional networks of schools interconnected by satellite
circuits. If the typical week continues to consist of 30 classroom
hours, {t can be seen that 6 hours would be accounted for by
instructional television. Perhaps 1/2 of those hours would be imported
by satellite interconnection other than public broadcasting.

In a switched-beam configuration, perhaps two full-time transponders
would be sufficient to meet the demands for television distribution.

During day-time hours, these transponders would be used mostly for real

*National Educational Television
**National Instructional Television Center
***Great Plains Natiof@1® IMwsructional Television Library

Ar- 5
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SOURCES FOR SCHOOL-ORIENTED

PUBLIC TELEVISION PROGRAMMING, 1971*

Percentage of Hours from

Program Source Each Source

Produced locally 35.9%
Delivered by national interconnection 6.9%
Delivered by regional interconnection 3.2%
Delivered by other interconnection 5.5%

Film and tane distributed from:
National Educational Television
Regional Networks
ETS/Program Service
flational Instructional Television
Great Plains National Instructional

Television Library
Other PTVY Stations
Commercial Syndicates

.8%

-—
w OO W O =0
o
R

—

A1l other Sources

TOTAL 100%

TABLE 2

*From peference [9].
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time networking. In the evening and on weekends, these channels could
be utilized for distribution of programming to regional and local tape
delay centers and for teleconferencing and other continuing education
for teachers activity.

DuMolin and Morgan [14] have desnribed an instructional satellite
system in which programs would be distributedrto schools on a demand
access basis. However, due to the relatively high cost of a single
hour of satellite time over all the continental United States, the
economic feasibility of such a demand access system is open to serious
doubt. But if schools can cross their highly decentralized boundaries
to engage in cooperative scheduling of particular programs, the economic
viability of a semi-demand access system would be improved.

This is an area vihere cooperative program development and non-public
broadcasting distribution channels come into play. A consortium of users,
including state education agencies which must accredit proarams, is
already beginning to take shape in the form of the Agency for
Instructional Television (AIT). If schools desiring specific instructional
television programs or series join together to finance and develop
programming, then it is only a step further for AIT to lease its own
satellite channels and to be the agent for cooperative scheduling of
program distribution. Since the agency would be largely financed and
governed by users, its success might be far easier to achieve than would
success for a distribution system organized under the auspices of a
broadcasting agency like PBS. As previously mentioned, these channe]s
could also be utilized for networking schools for teacher training
activities.

In addition to instructional teievision services, the potential for

‘such computer-based services «- CAI, educational management and information
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services, including bibliograpnic search and a computerized "reference
snelf" for studernts and teachers also exists.

Although Robinson's "Delphi" study [5] indicates television will
be the medium achieving the highest level of utilization* in e]emen%ary
and secondar, education by th2 vear 1990, the s:tudy also indicates a
moderate level of utilizatio:r for computer instruction and information
services in scheols and institutions.

Major computer-based services which would stand a good chance of
being utilized by elerentary and secondarv education and delivered by
satellite in a mature educational telecommunications system include:

...regional CAI networks mod2led after the PLATO-IY svstem.

...regional and state time-sharing networks for administrative/
instructional appiications.

...an on-line ERIC system**

...computer-based raference services shared with users outside of
elementary and secondary education. These might include the
lew York Times data bank, state and regional reference services
controlied vy library and government agencies, and specialized
data banks.

Since these services do not consume as much banduidth as television
does, and since some vill be services not dedicated to elementary and
secondary education, it would seem reasonable to estimate that an
addicional one or two full-time transponders capable of handling the

equivalent of one video channel each would be sufficient. However, this

. . . o . . 3 . .
estimate 1s notning more than a guess, in part because of tife difficulty

*"Level of Utilization," as used in the context of Robinson's study,
indicates the proportion of places making some use of a service.
It does not indicate the intensity of usage - i.e., the proportion of
the instructional hours using the service.

**Educational Research Information Clearinghouse

i
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of estimating utilization.* These services are different than ITV
in that they would likely be almost as heavily utilized at night
as during the day. CAI lends itself to independent, after school

use, and reference services would have many "homework" applications.

2.4.1 Open Education

The earlier discussion of instructional television and, to an
extent, the discussion of computer-based services were pretty much
oriented to the traditional, classroom style of education. This
scenario also foresees a need for and establishment of an "open
learning" system, especially for the advanced elementary and secondary
Tevels. Su-h a system would be designed to serve the needs of three
categories of users:

1. Those who simply don't find lock-step, classroom-centered
education to be a satisfying or compatible learning style,
including exceptionally fast or slow learners.

2. Those who belong to families which are highly mobile, {such
as qarant farm laborers, children of military personnel,
and children of people whose corporate employers require
frequent transfers), who thereby miss continuity in instruction
from semester to semester.

3. Those who are confined to homes or hospitals and who are,
therefore, unable to participate in classroom activity.

This scenario envisions a nationally coordinated Open Elementary

and Secondary School Curriculum desianed to serve learners who are old
enough to benefit from a form of education that is necessarily less

closely supervised than classroon-centered education. In this group,

*Morley and Eastwood arc studying communication requirements for nationwide
dissemination of PLATO-1v type CAI. Preliminary results indicate that
Q CAI channel requirements may be sizeable. Therefore, CAI channel requirements
ERIC have been underestimated in this memo and need reexamination.
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we have included learners of the 4th-12th grade level category.

The organization of such a servica must mix as well as possible with
the existing alementary and secondary school system. With this in mind,
the system desianer might conclude that the Open School Curriculum
should have a hiagh deqree of grass roots participation and that
coordination of curriculum develonment and distribution at the national
level be handled jointly by the Office of Education and the developing
Agency for Instructional Television. Mot only would qrass roots
participation be implemented by statz education agency participation
in governance of AIT, but local school systems would be engaged to
provide field support services. Among the services provided would be
use of scnool space as viewing centers for mobile students, tutoring,
access to CAI terminals, administration of testing and evaluation
certified by the Educational Testing Service (ETS). Accreditation of
the service would be coordinated betueen ETS and the recoanized
regional accrediting association. Certification of students could
be awarded eitner in the name of .ETS or jointly by ETS and state
education agencies. . i

Houever, as a practical matter, the currently entrenched organization
of K - 12 education in the United States may require that complete
responsibility for testing, evaluation and certification of students o
be left at the state education agency level. Recognition of this and
other political realities corld well be the key factor in acceptance
or non-acceptance of new telecommunications technology in public
education. Figure 2 illustrates this concept.

The channel capacity required to deliver the Open Curriculum would
be handled by three cnannels available between 8 a.m. - 6 p.m. This would

provide a total of 30 channel hours per weekday, or 5 forty-minute

1Y)




Curriculum Materials
Research and Development /

Chief State

School officers

govern AIT, thus

providing a means

State Education for state approval
Agencies of nationally pro-

duced and delivered

educational materials.

Local School Systems --provide classroom space
for viewing centers
and CAI utilization
--tutoring
--administration
~--testing
--certification of students

FIGURE 2

Organizational Framework for An Open Learning System
at the Elementary/Secondary Level
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instructional saamarts for each ¢rade 4 through 12. Inouts into the
instructional mix w:uld not nocessarily hive to be arranqed into five
43-minute seaments oer dav, but this calculation at least provides a
+asis tor making a reasorable estiﬁate of channel reguirements. In a
flexible open curriculum, the averiabiiitv of this nmuch television

deces nat mean ever s student enrdlled would utilize this much television

avery ua /. 9 aer instructiona? tools and media would be a ailadble too.

[t is anticipated that both shared and dedizated delivery points
would be utilized to serve elementary and secondary education. For
those services wnich would not b2 delivered bv pub ic television, and
in areas where taere will be no vublic television outlet., terrestrial
distribition viould de tarough a combination of cable, ITTS, state-wide
microvave nochups, suach as tae Indiana ticher Education Teleconmunications
System [151, ani by dircct distribution to low-cost receivers colocated
with user facilithies,

The I7FS, cable and microvave n2twork deliver roints would be
skared facilities s2rving ail educationel sectors. Tha low-cost receivers
vould have to be caepable of narrovw-bani return cadabilitv in order to
take advantage of interactive services. Thev wculd nead to he either
dedicated terminals (i.e., terminals for use exclusively for elementary
and secondary education servicas) or dedicated chamnels on multi-channel
terminels. These terminals vould read *o be lIncated in conters serving
remcte rural areas, nrobably schools, and in sore urbanized areas without
such local distmibizion facilities as cabla.  The number of these is
extremeiy difficult to estimate.

As a basis for maring such an estinate, this scenario assumes one

delivery point for 2ach of the 13,7726 places classified as rural by the

-y
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Census Bureau and 1765 (or 25%) of the places classified as urban and
not having cable service. [16] Combined, these figures come to 15,471.
So a range of 15-20 thousand terminals with limited return capability
is estimated, considering the possibility of multiple delivery points
in urban areas.

It should be noted here that our assumption that 25% of urban
areas will not be served by cable may be very optimistic, considering
the slow progress of cable in the highly populated cities thus far.
However, by Census Bureau definition, an urban place may have as
few as 2500 people. Vhen "urban" is defined in these terms, the 75%
penetration figure becomes more plausible since it is the small cities
outside the metropolitan areas that have had the most success with
cable. 1t should also be noted that our hypothetical placement of
a ground ‘erminal in each rural place leaves unanswered the question
of how satellite signals will be delivered to the end users. This
would probably vary from place to place and might be expensive. Cable,
district learning centers, or even low-cost receivers for direct
satellite-to-home delivery may ultimately be the solution. In any case,
it needs to be pointed out that the distribution system for delivering
satellite signals to the end users in rural areas could constitute a
substantial additional cost in an educational telecommunications sysiem.

To reduce cost, placement of the terminals with return capability
might be confined only to the most remote areas, the justification for
doing so being that less remote areas would have access to better
local services and would, therefore be less in need of interactive
capability. The requirement for 2-way capability could be confined to
schools in the 2500 most remote locations. As Stagl et. al. [17] have

pointed cut, if it were possible to confine the requirement for interactive
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terminals to one or two beam areas, for example, those including

the Rocky “lountain and Aopalachian territories, it would be possible

to significantly reluce the total system cost. However, this scenario

does not see tne need for interactive capability as being confined to

ans speclific geograhic area, altnosgh Alaska is no doubt most in need.
video receivy, transmit terrinals would also be required at a

national reposicory for elemantary and secondary materials (probably

ownad by AIT) and at several reaional centers. The national repository

would ouse naterials for whicn ~roduction or delivary costs would be

hign enouah that the’ need to be shared nationwide. The regional centers

are shared facilities.

2.4.3 Summary of Channel and daliverv Point Reauirements

Channal and Jelivery point requirements are summarized in Table 3.
Two cases are considered: One in which 15-20 thousand Timited two-way
terminals are deployed; anotaer in which 2,500 limited two-way

terminals are used in conjunction with mostly receive-only terminals.

2.5 CARLER AND VOCATIOWAL/TECH!ICAL EDUCATION

The two terms, careesr education and vocational/technical education,
are used to distinquish betwezn two different concepts. Vocational/
technical education is used to desianate secondary and oost-secondary
training aimed at teaching a studeat the skills of a narticular occupation
he or she nas chosen to pursu2. Carecr education differs in that it is
not occupationally specific. It is aimed at familiarizing the student
vith carear options; preparing him to choose the options for which he
i5 best suitad; orienting him o job requirements and training opportunities;
and providing information about finding employment.

hs noted by Rothenberg [2], the prospects for using large scale

¥
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TABLE 3

Channel Requirements

for

Elementary and Secondary Education

full-time channels in switched-beam configuration for dis-
tribution of real-time instruction in traditional classroom
applications and for distribution of delayed programs and
teacher continuing education during evenings and weekends.

fuli-time channel in switched-beam configuration for (Al and
narrow-band services.

Channels 8 a.m. - 6 p.m. vieekdays for Open Elementary and
Secondary Curriculum.

TOTAL

Delivery Points

receive/transmit terminal for national center

Case #1: 15-20 thousand 1imited 2-way terminals.

Case #2: 12,500-17,500 receive-only terminais.
2,500 limited 2-way temminals or dedicated
channes on shared terminals.
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telecommunications seem brighter for career education than fér
vocational/technical education. This is so because the market for
vocational/tachnical training is so fractionatcd, both in terms of
type of training and sponsoring institutions, that it is difficult to
conceive 1ou it woeu.d ve pe33ible to asserble a sinale market large
enough to justify ise of Jarge-scale telecommunications. The market
for career education, on the othar hand, is not so diversified, and
a single unit of instruction can meet tine needs of a vast audience.
For exampl2, a telavision program about opportunities in a certain
career area or abcu: how to select a good training opportunity would
be approoriate for a large segment of high school seniors.

Career education is one area whicn broadcasting is well-suited to
serve. It is inforral instruction not recuirina certification and can
be pursued in tne home as well as in school. Thare are no distribution
channels better suized to reaca the home audience, except perhaps cable
when it reaches its potential. So this sc2nario anticipatées that public
broadcasting viiii be cne wmajur delivary system for career education.
However, other svstems are also likely to have an irmortant role. Use
of CAI (computer-assisted instruction) tc familiarize students with
career and training options has already been tried. 1In Illinois, a
high school and college cooperatively soonsored the Computerized
Vocational Information Service (CVIS). Remote terminals were
connectad to a central computer via telephone lines. [2] Satellite delivery
of career 2ducation via computer based programming and other media was to
have been given a major test during the ATS-6 demonstration in the Rocky
Mountain region and A»palachia during the 1974-5 school year.

For the long run, this scenario foresees computer-assisted career

aducation as a service available to every student either at home or at

L
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comnunity learning centers. People in metropolitan areas with
interactive cable systems vill have access to Tocally stored career
education libraries through terminals located either in the hone or

at an institution. Through these same terminals, studants and adults
alike will have access to a National Computer Job Bank being developed
by the Department of Labor. As of 1971, job information was being
compiled with computers and distributed to agencies in about 100

cities in printed form, micro-film or micrcfiche. This scenario envisions
extension to on-line service. This service, which will be accessible
througn terminals located at employment agencies (public and brivate)
will, according to this scenario, provide information not only pertaining
to job placement but also pertaining to current job forecasts in
various occupational areas and training opportunities. It is expected
that this will continue to be a free service sponsored bv the Department
of Labor.

For everybedy using the Denartment of Labor Jjob bank service,

distribution will be via sateliite from centralized information banks

in severai regions. Each regional facility (according to the scenario,
not necessarily Department of Labor plans) will be linked to a national
facility in Washington, D.C., so that those needing information outside
their reqgion will be able to obtain it automatically.
As previcusly mentioned, career education CAT will be accessed
localiy in metropolitan areas with interactive cable. For those in

ural areas, where career education is needed most, access will be
obtained via satellite linkup to regional educational resource centers,
whicin will serve sevaral educational sectors. Development of this
service depends on nrovision of satellite ground terminals with

narrow-band return capability.
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It is expected that PBS distributed television, the Department
of Labor Computer Job Bank and CAI packages will be the basic commodities
in the career education market. 1In all likelihood, career education CAI
will be funded bv the Office of Education, which will place great
importance on the career education concent, as it dees now. [18]

This scenario anticipates that additional television programming
will be provided by regional public broadcasting networks and that
CAI career education packages other tnan those most available through
tne Office of Education will exist; but, in terms of career education
services reauiring satellite channel capacity, what has been outlined
constitutes the menu. Probably not much satellite capacity will be
required; what 1ittle bandwidtn may be required will probably be
accommodated by riding piggy back on channels provided for other
services. In the vocational/technical trainina area, it is easy
to envision wide-spread use of tacanology, includina ITV and CAI.

As for technology applications making use of satellite distribution,
however, the prospects appear bleak unless major new organizational
structures not indicated by any current trend come about.

Proprietarv vocational schools will no doubt use videocassettes.
However, it seems doubtful that there would be a consortium of schools,
unreiated by ownership, to share ITVY programs distributed by satellite.
If the trend toward group ownership of proprietary schools by large
corporations continues [2], the possibility of satellite utilization
seems greater. There are three major possibilities for assembling
markets dispersed =nough and large enough to justify satellite use:

1. Interconncction of military training centers for training
in militarv occupations.

2. Interconnection of proprietary schools maintaining branches
in several locations - a current trend.
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3. Regional consortia of publicly-controlled vocational
training centers funding and using media materials
distributed from a central point, such as Project REACT,
in wnich students learned welding via remotely accessed
CAL. [2]

The channei requirements for both career education and vocationai/
technical training appear so limited, even for the long run, that this
scenario does not call for any dedicated channels. Instead, it would
seem more realistic to say satellite channel capacity will be needed
regularly but in small quantities for CAI, especially in the career
education area, and that video distribution by satellite will be

occasional, with satellite channels being procured on a scheduled

access basis.

2.5.1 Delivery Points

This scenario does not foresce a requirement for any dedicated
uplink or downlink terminals. There would be a wide variety of delivery
points, including schools, iibraries, employment agencies, rural
community centers, cable and ITFS hesdends; but it is expected that these
would involve shared facilities.

Full 2-way uplink terminals will be required at regional resource
centers and at entry points for such services as the Computer Job Bank,

but these will be shared facilities.

2.6 HIGHER EDUCATION

Included in the higher education sector are two-vear community
colleges as well as institutions offering nrograms of study leading to
baccalaureate and advanced degrees. Since continuing education is
a separately discussed sector in this report, this discussion focuses
primarily on "full-time" college study. It is important to note, however,

that this boundary between "full-time" and "part-time" programs is not
S>3
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always clear-cut and is 1ikely to become even less so in the future.
If current interest in the concept of "non-traditional® study is any
indication of the future, then higher education is likely to become
lTess tied to on-campus classroom attendance, less eauated with credit
hours and degrees, and less the exclusive province of the recent high
scnool graduate.

It is perhaps with respact to the higher education sector that the
greatest array of opportunities for the use of electronic tecimology
and large-scale netuorking seems to exist. Instructional television was
stressed in the discussion of early childhood education. Both
instructional television and instructional appiications of computers
were seen as having possibilities in vocational/technical education,
but opportunities for large scalz netuorking were considered to be
Timited.

However, vinen one considers the concept of educational telecommunications
netiorking and ail the potential services (including televised instruction,
teleconferences for students and oducators alike, computer-based
instruction, remote batch processing and interactive remote time-sharing
For both administrative and reszarch purposes, computer-based information
storage and retrieval, and interlibrary services), the entire menu seems
to make good sense for higher education.

0f course a note of caution should be sounded. Potential applications
and actual prospects for impiementation are two different matters. Like
otner sectors of education, higher education holds up major institutional
barriers to the introduction of iarge scale t2lecommunications-based
services.

It is difficult to find a basis. upon which to make even rough

estimates of the number of hours of each kind of service which might
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aventually be utilized by higher education. Such estimates are only

one of many types of information that would be needed in order to

arrive at a realistic judgment about the requirements for satellite

channels. Robinson's "Jelpni" study [5] indicates “"heavy"* utilization

levels for higher education use of television in public institutions

and homes by the year 1290 and, no 1055 than "moderate" utilization

for computer instruction and information services in public institutions,

private institutions, and homes. An exception is computer instiruction

in the home, where only "developmental™ status is indicated. Based

on these study results, higher education seems to be a relatively

oromising sector for technology. New 2-vear colieges, not tied to

old ways of doing things, mav be the most receptive to technology. [24]
Although a orecise ostimate of channel reauirements is unachievable

at this time, a qood starting ooint is to break down higher education

into subsectors. This vill at least help to identify the users. Three

major subsectors within higher aeducation are represented in Figure 3:

Campus-oriented activities, Ex:ernal.Degrce Programs, ani Universities

Without alls. As illustrated, higher education use of satellites and

other large scale telecommunications systems would be coordinated

at the national level throuah an agencv such as EDUCQM.** Although

EDUCOM would appear to be on2 appropriate organization for this function,

a nev agency (HIGH-ED) could be substitutei. The three major subsectors

*These utilization levels indicate the percentage of places making some
use of a particular service, not the intensity of uwtilization. For
example, "develoomental" indicates 20-39" of places utilizing a service.
"Moderate" indicates 47-59° and "neavy" indicates 60-79%.

**Interumiversity Communications Council - FDUCOMN is a nationwide organization
of universities, formed to facilitate collahoration among institutions
in utilization of communications technologv.
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referred to above are 1) campus-oriented programs, 2) external degree
programs, and 3) universities without walls.

For eacn of the subsectors, HIGH-ED miaht coordinate computer
services, interlibrary communicition services and instructional television.
ITV might Le coordisatsd by a higher education division of the Agency
for Instructional Television consortium, which now focuses primarily
on elementary education. Two basic types of inter-institutional
codperation could exisc. Regional consortia such as the University
of Mid-America, could facilitate cooperation among neighboring
institutions within the same s%ate or region, while national consortia
would be concerned with cooperation among institutions sharing common

needs and interests rather than common geoaraphy.

2.6.1 Campus-Oriented Programs

In this subsector, tecanology is to be incorporated into the
traditional campus setting for pirsuing a college degree. Telecommunications
can be used in education to expand access to services, to individualize
and increase tne flexibility of education, to deliver non-traditional
services, and tc cffect cost reductions through resource sharing. [1]
For tne campus subsactor, the emphasis is on the resource sharing aspect
of networking.

Interconnzceed 1nstituticns of aigher learning could teach
freshman math, chemis.ry or other courses with one rather than several
instructers per course. Tnzre is a good deal to be said in favor
of eacn institution presenting each course in its own way in order
to preserve diversity in our system of higher education. However, the
other side of the coin is that telecommunications can increase diversity
for many smaller institutions who can afford only one instructor with

one approach for each course or who cannot afford to teach some courses at
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all. In addition to telelectures, regional computer and library
networks can be brought about through Tow cost %e]ecommunications.

Any scenario for the development of telecommunications services
for tradifiona], campus-oriented education should take into account
the existing institutional structure of higher education. Given the
autonomy of each institution, which is the prevailing structure today,
it is reasonable to expact the first area of cooperation to be among
the several branches of multi-campus universities and among public
institutions within the same state. For example, state institutions
in Indiana are interconnected bv the Indiana Higher Education
Telecommunication System. [15] Vong has documented a sizable amount
of such activity [43]. Later, cooperation would be among neighboring
public and private institutions and, finally, among institutions
scattered throughout the cguntry. According to Wong's investigation,
directors of technoloay based networks at large state universities dre
receptive to expanded cooperation. [43]

As for the order in vhich various telecommunications services
might take hold in campus-oriented higher education, it is expected that
earliest cooperation will come in supportive arcas rather than in
instruction itself. The major support areas are computer resource sharing
and iuterlibrary cooperation. Because of the perceived threat to
faculty security, institcetional jealousy concerning curricula, and the
difficulty of sciheduling cooperative distribution and utilization of
telecommunications-based instruction (primarily ITV), cooperation in
instruction will probably come more slowly.

This scenario foresees two basic avenues of cooperation among
institutions. One approach is consortia of schools organized along

geographic Tines, both state and regional. The other approach is consortia

- R ¢
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of schools located in scattered, non-adjacent areas. For example, a
small private liberal arts colizge .n Missouri mav have more in common
with a similar school in Ohio than with a large state university in
Missouri. In «ddition, cooperation on a national level will likely be
facilitated oy 2 "igner education divisiorn of the Agency for Instructional
Television or by regional organizations such as the University of Mid-
America.

Pre-produced instructional television or CAI packages will not
be the only instructional applications of telecommunications. Both
regional and national teleconference hookups will be facilitated

by the availability of low cost satellite interconnection.

Channel Requirements

There is no firm basis for estimating the number of satellite
channels that might eventually be utilized for campus-oriented services
in higher education. Still, one task of this report is to illustrate
the potential markets for satellite service, and to provide some estimate
of the requirements of a satellite system to serve those markets. Therefore,
Table 4 shows how a possible requirement for 4 satellite channels may
be developed. A great many assumptions were made, but an effort has

teen made to keev the assumptions within the realm of plausibility.

Delivery Points

The nation's colleges and universities could be linked into a
satellite system in a number of ways. A good many may be linked to
satellite earth terminals located at CATV headends. These multi-channel
terminals would serve multiple educational sectors. For purposes of this

report, tihe assumption is made that 500-750 colleges and universities

will not have access to such shared terminals anu will require dedicated
o o
G
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TABLE 4. Satellite Channel Requirements for
Campus-Oriented Higher Education Services

1. HNine million full-time equivalent students. [23]

Ore full-time equivalent teaching faculty per 30 students*

"o

—_ —--- 300,000 faculty menbers.

s Two course sections taught per semester (1 during Summer)
per faculty rember.

- Seven sections per faculty per year

2.1 million sections per year.

4. 2.1 _million = 700,000 sections taught at mcre than one university
3 and scheduled at approximately the same time; hence,
cood prospects for at least partial delivery via
large scale telecommunications system.

(8a}

'werage" course section utilizes 2 satellite video channel hours
in a semester.

-~ - U.S. colleges served by 1.4 million
satellite channel hours per year.

6. Average number of institutions sharing a channel hour is 12.

7. Total channel hours of service required: 1.4 million = 116,666
2
&. Distribution is 24 hours, 300 days, 7200 hours.
9. Total crannels required: 116,666 = 16+
7,200

16. Each channel simultaneously available in 4 separate beams covering
the U.S.

—_ -~ actual required channels for campus oriented
services = 16 = 4,

*Tne Carnegie Commission on Higher Education estimated a student popula-
tion of 16 million by the 2000, with a student-to-teacher ratio of 19 to
1. The considerably lower estimate of student population used here is
based on Office of Education Projections for 1980 and includes only
full-time equivalent students. One justification for using the lower
(0ffice of Education) figure is the belief that greater numbers of students
#1171 rove into external deqree programs and "university without walls"
programs. Higher student-to-faculty ratio is used to account for faculty
+hose major responsibilities are research rather than teaching oriented
and to account for the belief that those courses which lend themselves
to large scale delivery systems will be courses which tend to have higher
student-to-teacter ratios. It sh.uld be added that since this estimate
was nade, estimates of student eggylations have continued to fall.

oV
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terminals. To facilitate interactive services, these terminals
will need to nave at least narrowband return capabilityv.

At least one videc transmit/roceive terminal would be required
for a national Agency for Instructional Television center for higher
education. OGtners will be needed at regional resource centers, but it
is expected these would be multi-purpose centers serving numerous educational
sectors. There has been some discussion of a national network for
the education of health science professionals, a project which has
been under study by the National Library of Medicine and the
Association of American Medical Colleges. [22] Such a network would
probably require a limited two-way terminal at most medical schools and
dental schools. In addition, full two-way capability would probably be
required at one national resource center and several medical schools
which would serve as regional "hubs". Should such a health science
education network come about, an additional dedicated satellite channel
would seem a reasonable requirement.

In sum, the satellite channel and dedicated earth terminal
requirements of a svstem to provide campus-oriented services for higher
education are as follows:

Channels: 4
*1 for health sciences education network.

(&2

Dedicated earth terminals:
Full two-way --- 1 for AIT higher education center

7 for health sciences education network
8

“imited two-way --- 500-750

Receive-only --- 0




«.€.2 External fegree Programs

The "external daaree" cateaory is similar in concept to the

Open University [19] in Great Sritain in that traditional-type services

o

cé1 be delivered, nartiy by telecommunications, to the student in an
of‘—caépus setting such as tne nome. There are anticipated differences,
nowvever. First, tncre will bz not one, but numerous "open universities"
operated on a rzgional or state basis. Second, the problem of
accreditation miiitates in favor of open university programs sponsored
by existing institutions of nigher learning rather than autonomous
open university systems. riovever, semi-autonomous external degree
systems under the jurisdiction of astablished state higher education
autnorities will alse emerge, as in the cases of the Empire State
College in ilew York or the State University of Hebraska. A report of
the Commission on ion-Traditional Study [20] discussed the concept of
a iationatl Unive->1t which would award degrees in its own name but
which would not 1ts21f offer anv instruction. The flational University
discussed, but r:t reconranra |, by CNTS, would function as a rgqisury
of educational e.periances a-.curwulated by students and could award
degrees jointly witn teaching institutions as well as in its own name.
In order to find wide acceptance, telecommunications-based sharing
among universities for camnus-oriented applications would very likely
have to be distributed throuagn dedicated channels rather than throuah PBS.
The more control tiat can ve maintained over scheduling, the greater
the chances of success. But the external degree concept is different.
Although tine fact that nublic broadcasting is not basically an
educational institution works against an organization like PBS being
tne sponsoring agency for a degree-granting open university system, this

scenario does see a possible distribution role for public broadcasting.
\) 3 ral I
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One function of the administrative arms of external degree systems

will pe to procure whatever distribution channels are most efficient for
a given task. Distribution for the televised portion of a giver course
would be accompiished by a variety of means, inciuding regional
broadcasting networks on a contract basis, leased satellite channels,
and leased local distribution channels, such as cable and ITFS. The
best available delivery system will vary by area.

[t is assumed that students enrolled in external degree programs
will finance at least as large a nortion of the cost of the service as
they do for on-campus instruction. Dowen [20] has speculated that
instruction distributed through free access mass media channels, such
as public broadcasting, would need to be subsidized, since it would not
be fuir charging only credit seeking viewers at the point of granting
credit, while not charging anythinc to participants who do not seek
credit, However, if televised instruction constitutes only a relatively
small portion of the external degree curriculum, as is the case with
Great Britain's Oden University, [19] the free-ioadinq faccor would
appear to be minimal; and it wouid be preferable to let the curriculum
pay its own way, with charges being assessed at the point of delivery for
non-mass radia services and at the point of credit. This scenario
envisions CAI, personal tutoring and printed materials as being significant
inputs to the external degree curriculum.

Anile this scenario envisions regional and state external degree
programs rather than a sinqgle national Open Universitv, satellites
would make it possible for a major university to sponsor an external
degree program enrolling students from throughout the countiy.  As shown
in Figure 4 such a program could incorporate local services by contracting

for the services of qualified tutors and counselors in various parts of the
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country and bv contracting for use of CAI terminals and other computer

facilities wherever stuuents mav be located.

Channel Requirements

So far, the external degree concept in the U.S. is in the early
development stage. Ascertaining satellite channel requirements is not
possible without hnowing how many external degree programs will eventually
develop, wnat instructional components will be involved, and the extent
to whicn large scale telecommunications based delivery svstems can be
used.

Hevertheless, it seems realiutic to exnect that the open university
or external degree concept will become increasinaly popular and that
both mass media and CAI (for individual instruction) will be important
components. In a switched-beam satellite configuration, two satellite
channels could be used to deliver several hours of instruction
simuitansously, eight hours in the case of a 4-beam confiauration. A
channel might be used entirely for television distribution, or a large
number of students might simultaneouslv use i channel to interact with
a CAI program stored at a reqional resource center.

It is possible tnat external degree programs could eventually require
more than tuc channels, especially if they are predominantly coordinated
on & state rather than reaional level. However, if one conservativelv
assumes that telecommunications services will constitute only a fraction
of the external degree deliverv system, it then seems reasonable to
assume that tuo channels could accommodate the nzeds of several or more
external degree orograms.

Assuning the mass media oortion of tha deliverv svstem would be
utilized on a reai-tim» basis, rather than recorded for later use, (a

1 realistic assumption, qrven “hat studen:s will be in hones or other off-
O
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campus settings) it seems reasonable to say that the heaviest use of

the channels would be in daytime and evening hours and that overnight

use of the channels could be made by another educ%tiona] sector, perhaps
for campus-oriented services, elementary and secondary education and
other clussroom-based services. These are areas in which the "record for
later use" mose of distribution would perhaps be more suitable, because

the cost of record/playback equipment can be spread over many users.

Delivery Points
“he assumption made here is that the requirement for satellite earth
terrinals wiouid be roughly equivaient to that stated for the elementary
and secondary education sector, since the "external degree" services
will need to rearh many of the same off-campus settings, such as rural
schaols or community centers. PBS may be able to handle some, but not
all of the delivery of "external degree" services. Most video distribu-
tion in e.ternal deyree programs would be non-interactive, but interactive
Ctpability would bhe required for CAI activities. In urban arees, most
d'str:bution would be through such local distribution channels as cable
rather than via direct receotion. So the requirement for dedicated
terminals with linited return capability is assumed to be 15-20
Powssd. This woutd cover rural places and the 257 of urtan places assumed
not to have cable service. As in the case of elementary and secondary
educ t on, rhe authors recognize that ar assurption of 754 of urban
places served by cable is optimistic.; However, the extent of cable
develypment in the !.$. may be an indicator of just how favorable the
climate is for edurational telecommunications, including satellites.
In addition, a requirement for one video uplink at each external
A_qroe resourcesoviginatinn center is assumed. If ten major external

Arpreo peoarans oSty then ten full'gyo-way termirals are required.
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2.6.3 Universities Without Walls (l%W)

The "UWW" Tlabel 1s used here to refer to ar .pproacii o education
rather than to the actual coasortium of colleges bearing the UWW name.
The important element in the UWX concept is thal a student and his
counselor piece together a program specifically tailored t - meet the
needs and interests of the student. This is in contras & the
traditional approach in which degre: programs arc mostly p:e-structured
for the student. Educational experiences for which degree credit may
be granted might include employment experience, on-campus courses,
independent study, or any other endeavor which would contribute to the
Student's intellectual development.

The role for large scale telecommun’cations networ%ing in the UWW
approach is diificu]t to assess. Since the ver nature of large scale
telecommunications is service to assembled mass markets, the UWW ctoncept,
wherein each student's program is unique, appears to be incompatible.
This scenario does not envision services being created <pecifically for
UWW students, who may be a growing portion of narticipants in the higher
education system, given the need fir more flexib’e curriculum content
and de1ivery.' Instead, it is envisioned that UMM students will participate
on a selective basis, in the telecommunications network services
provided to campus-oriented and external degree <tudents.

To facilitate this participation, 1 Matic.ai Inventuiy of Learning
Resources, already nroposed in connection with the existing UWW [21] wiNn
be implemented. A remotely accessibie computer-based catalog of learning
resources, including those provided over telecommunications facilities,
will assist the UWW student and his counselor in planning a good

academic program.

73




Channel Requirements

Tnere is no basis upon waich to estimate how many satellite
channels would be required to serve the need of UWW students. But
since tne telecommurications services in which UWW students would
particinate would rrobably be those already nrovided for campus®and
external degree students, no addiiicnal channel requirements are
anticipataed at this time. [leither is there an expected need for
additional satellite earth terminals., This is not to imply an
unimportant role for telecommunications. Tha lack of additional
requiraments is due to the fact that access pnoints and delivery systems

for Udds will overlas with those for other higher education services.

2.6.4 Sumrarv of Channel and Delive-y Point Requirements for the Higher
Education Sactor

Channels:
Camnus-oriented services 4 full-time
Health Sciences Education +1 full-time
) 5 full-time
External dearee orogranms 2 full-time
Universities Without Halls .0 full-time
TOTAL 7 full-time channels

Delivery Points (Earth Terminals) - dedicated only

Campus-Oriented services

Full two-way capability 1 AIT Center
_7 Health Education

8
Limited 2-way 500 - 750 Campuses not linked
to Cable
External Degree programs 15 - 20 thousand rural areas

without cable

(continued on next péé%)
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Full Z-way Capability 19
Limted 2-way (or dedicated 15 - 29 thousand
channels on shared terminals)

Universities witnout walls 0

TOTALS:

Full 2-wayv capabilitv 18

Limited 2-wayv 15,000 - 20,000

It should be noted that this discussion has said little about
the specifics of computer and interlibrary networking services. O0f all
tie educational sectors, higher education seems most likely to exploit
tne potential of these éervices.

Computer and Tibrary information networking do not constitute an
educational sector in the same sense as early childhood education or
higher education. Buf twvey do represen: a major market for telecommuni-
cations services, and tuey traverse the boundaries of all the specific
sectors discussed in this report. Rather than discuss computer and
Tibrary interconnaction for each sector, a separate section discusses

computer-library networking as a whole.

2.7 ADULT EDUCATION

Adult education is a broad area which includes several subsectors.
Among these are:

Adult Basic_and Compeasatory Education --

Designed for out of school individuals 16 years of age and over
w1 lack erghth grade proficiency in basic academic skills (Adult
Basic Education) or who have not comoleted at least the equivalent of

a high school education [2].

73
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Conninuing Cay :er Education --

"Refresher course" tvpe of education designed to keep working
adults aSreast of 1ew devalopments in their occupational areas. Also
includos so-calle! 'job retrzading”" for individuals vhose occupations
becorme obsoizte.

fontinuing Professional Education --

"Refresnar course" twvpe of education for the professions, such
as medicine, angineerina, teacaing, law and management.

Continuing Ir’ommal Educetion --

i ludes o4 -tion undertalen for nersonal satisfaction rather
than for career reasons.

Continuiag “rrmal Education --
A AL T L .

flucazion oursueld for personal reasons, but differing from informal
edycation in tias it is meore likely vo take the form of structured
classroon-type courses, rather than the more Teisurely type of
educational arogramming frequently seem on dublic television.

"Lifelong" eduration is a concept come of age due {c rapidly
changing amploment Datterns and job ~enuirements and due to vastly

mcreased amounts .f time available to pursue educetion, botnh during

ard after tne 'orting ysars.

2.7.1 Delivery S/stems

The Jle'ivery s/stem requirements in adult education vary for each
of tue subsectors named above. The key distinction is in the extent to
wnich each subsector lends itself to delivery via a niass media system
like public broadcasting.

It is anticinated here that public broadcasting can and will play

the primary delivery role for adult basic/compensatorv education and for
L]
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continuing informal education. For continuing career/professional
education and continuing formal education, on the other hand, public
broadcasting is not seen as a major delivery system.

Thaere are two main criteria for determining the suitability of
public television. First is the matter of whether the field is
nomogeneous enough to warrant a mass media approach. For example,

a single series of programs teaching a basic reading or math skill

can probably be used to reach the major share of the 46.5 million

adults 25 years of age and older who lack a high school diploma [267.

Medical doctors, on tne other hand, are a smaller population to begin
with, keep different schedules, and arc diversified into dozens of
specialties, each requiring continuing education services.

A second criterion is whether or not the training must be
accredited and the recipients of the training certified. It has been
a contention (an admittedly debatable one) throughout this collection
of scenarios that educational programs requiring such certification are
best coordinated and distributed by educational agencies with established
credential-granting authority rather than by a broadcasting organization
such as CPB or PBS.

The required satellite channel capacity and delivery points for
the adult education sector can best be estimated by expioring each

sub-sector senarately.

2.7.2 Adult Basic and Compensatory Education

Figure 5 illustrates the basic organizational structure for delivery
of service in this area. Two major programs cosnonsored by the Nffice of
Education and the Corporation for Public Broadcasting are envisioned, with
the Public Broadcasting Service aid U.S.0.E. being the agents of actual

implementation.
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The two major proorams ire a G.F.D. {(General Cducational Development)
high school ecuivalency test preparation program and an Adult Basic
Education program to equip schocl dronouts with fundamental reading
and math skills required to function in a job, but not necessarily to
prepare then for the high school equivalency exam. Tha latter is very
similar to the Project STRIVE program once planned, but later cancelled
by CPD.

PBS coordination of the G.E.D. prepaiation orogram is an exception
to the general rule that credentials-generating programs should not be
coordinated by a broadcasting agency. Here, the program need not be
accredited, since comoletion of the program would not in itself earn
a nigh school diploma or its equivalent. The nroaram would merely
prepare participants for the hiah school equivalencv examination, which
would continue to be spvonsorcd bv an independent 4.E.D. organization,
with standard 7.E.D. tests being administered by local high schools.

It is expectad that both pronrams, 1ike STRIVF, would utiliz
print materials and personal tutoring and counseling services in addition
to a heavy broadcast inout. Thase local services would be coordinated
by stat ncncies ' hich, in turn, would work with locil school districts.

Sir n the scerario laid out for public broadcasting anticipates a
role for sublic broadcasting in the deliverv of adult basic education
service~, it is not necessary to add any additional usage for each of the
two adult basi. education progrars (reading and math) and the G.E.D.
program would b2 rouanly eguivalent to what had been planned for Project
STRIVI. That progrem cailed for 35 hour-long and 30 half-hour national
television nvoara s. [ ] Taz schedule miaht corceivably be expended to
to hours ver wee' for eclh of the throo orogram.. 1f a PBS service is

| n exp.nied Ly« oseoend fam:l, tne total reach of the G.E.0. program could
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be increasal througn renetitive broadcasts. This would depend on how
much of 1%, scheduie TFS would be ~reparad to allocate to the service.
Tne lelivery system is to be »vublic television, so the delivery
points would be (ne nublic television outlets previouslv accounted for,
with *he final deliver sont beino the home television sets or
cormunity 12armming centers unicn woulil be shared with other educational
sectors. or ar2as not served bv nublic television ou*tlets, these
Cormunity 1carming centors vould be both the initial and final delivery

N >
2000 Ts,

©2.7.3 Continuing Infornal fducation

Publiz Lroadcastine alreads serves as an outlet for a good manv
informal oducttional services, and it is exnected nublic broadcasting
VilY erpand ats roll in Lhis at2a, Untike o2 adu't basic education
progrars iscussed above, novever, informal e-ucational services will
continue to be delivered in vanv ways, from Yozal school svstem
"enricament’! prearuns to videncassettes in rublic libraries to self-
adninistere i r2adine srograms.

45 w1th adult hasic education, no additional requirement for

delivery pnints or satellite cnannel capacity is foreseen.

2.7.4 Concinuing "ormal Education

Lite continuing "informal" education, continuing "formal" education
15 7 sued for reasons of personal satisfaction rather than to acquire
any oriicial cradentials. Like "informal" education, it will be pursued
in many different wavs, witi no single organizational framework

ncomessing all accivity 1n this area. In this scenario, all activity in

‘e

the continuing formal educacion area wnich involves satellites would be

related to sectors already discussed, orimarilyv hidher education. Therefore,
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ne additional deliver pcints ar satellite chanels w11 be recuired

to serve this sihsector.

2.7.5 Continuing Career Education

Few would auestion the need for emploved adults to engage in some
form of continuing trairing ir order to kzep up with the times in
matters velated to their jobs. In some cases, entire job areas will
no doubt become obsolete, and the adult ..i11 find himself or herself
in need of prenaration for a reu career.

The role of satellitas in this is, of coursz, very uncertain. The
role may be very limited. Three areas of possibility seem worth
mentioning. First is the possibility that some educational programs
delivered via public television may be useful in the area of continuing
career training. For example, a series on human relations may have
broad enough appeal that PES would consider including it in the program
schedule. If not PDS, state and regional public oroadcasting networks
might. Viewirqg places might be either in the home or on the job. In
any case, no adhitional cnannel or delivery point requirements would
result,

A second, and very real possibility is that colleges and perhaps
even vocational triining cenfers weqid contract with corporations %o
deliver cartain kinds of training tn plants via television or via CAI.
in the cas2 of CAl, certain proqarams stored at regional resource centers
might very well be utilized at corpora“e plants equipped with the
necessary terminals., Such joint efforts between university and corporation
have already bean undertaken at Stanford and in a number of other
universities 1n the area of continuinag professional education for engineers [43].
It may be that a university might serve corporations located outside the

campus vicinitvy if satellite channels were availab]e. Delivery to students
a
3%
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in states cutside the state in which the university is loca.ad might
require the universits to obtair charters in those states.

Industry nas Jemonsirated stong interest in the use of television
and o vedia for armlovee training, [27]  If low-.ost satellite
tretsmistior wes yaivlabloe. 1t siould not ve surrising to see
mserialization » still a third possibilits -- use of satellites for
jnterc»vn;ctiﬂ“ ¢ myltinle-nlant cornorations for trainina and
endls e wtivalis

M

Aot taese L ssabilaties develon, it is doubtful that dedicated
satollite channci casacity would be reauired. If 5J of the larger
cordorations vara ‘o utilize an averaqe of 5 hours of satellite
crarnal ¢3m3nil ser nonth, the total satellite requirement would come
to 250 channel hogrs nay month.  This estimate is on the cautious side
vut 15 vsscd on tan guess that corporate training centers are likely to
nake aqreater J.» Nt sucn derand acc2ss technoleaies as videocassettés than
large scale systems lise satellites. Possibly, corporations could use
dedicated channels for business traffic other than training, but
assumina train'ra tn be the onlv traffic, satellite capacity would
srobabls be arocure’ on a scheduled access basis from idle channels
used by otuzr educational sectors,
Al*houah no addizionael caannel reauvirement is foreseen, each of
the 27 rgrporations miqut de ire delivery noints of tne limited two-way
variet ., Jssut11. 1 average of three use locatiens for each corporation,
the a!dhitional r2 irement would come to 150 lins .ed 2-wa9 teriinals,
Si~c~ 2ach 1 oratioa'c need fou accass Sy« catellite uclink would
be anf ¢ sea., and s1ac2 Sane 1S a goou pnssibilily that sevaral of the

¢7 Dourat1ncs wo 14 e lolat:' i- the same gencranhic area, it 1< e<<umed

( ”~
oy




O

ERIC

Aruitoxt provided by Eic:

-7h-

that a dozen full 2-way tesminals* would be «aey ate. The e is a
pessibility of pajer Corporations f aning a con ostium for ownership

of such terminals located at strateaic points araund the country.

2.7.6 Contiruirg ®rof_ss5idnal Educetion

Tne concent is the samz as for continuing caveer educ>tion, except
that as it is defin2l) here, it is confined to snecialists in the fields
of medicine, teaching, law, engine2-ing and managerment, Engineering and
manasement perscnnel who would b most Tikely to use large scale telecom-
munications 1t very well be ewployed at the ssme SO corporations that
would use telceo runications in training other ;ersonnel. If so, the
additicnal requirerents for delivery points, if any, would be minimal,

One distinction of n~eople in rost professional areas is that they
receive itove averaqe iwcrres.  This raises the possibility of professionals
paying theilr oun way for oontinuing education other than that provided
by erployers, L rarriar: of satellite teconology and pav cable could
facilisat: esel wront of user-suprorted educational services. Sucn
services ras vventuilly be orovided either by orivate entrepreneurs
or through 3 special reverue generating division of the ntblic brecad-
casting system,

In addition {1 enaineers and managers, teachers and medical
speciilists have beer 1nzluled in the prafes ionil area. Final delivery
noints mimat be 1n redizal offices, hospitals, unmiversities and community
fearming centers, Uita the exceplion of hospitals and medical offices,
thase dz2iivery points have been accounted for in discussina other sectors.

\]

Elthounn medical ~ffices uoild be delivery points, it is unlikely that they

’ is r2ant interactive terminals capable of
sentir g a3 wu2ll a5 receiving vides trarsnissions.

&3

*3y "EL11 Tevay tariminalsg,
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would be satellite delivery points, except in the case of a direct-to-

home broadcest satellite ssstem, which is not expected in the near future.
‘ore likelv, services would oe relaved from satellite delivery points
to medical ovfices via local distribution channels; e.g. cable.

i is importznt tnat madi.el rersonng! and teachers in isolated
areas, esneciall,y £laska, hive access to continuing aducation services.
This scenar1o foresees sianificant, publicly subsidized efforts to reach
these individuals. Healtn care experiments, using the ATS-1 satellite
to Tirx medical paranrofessionals in Alaska with medical specialists in
the continental U.S. have alreads been conducted under sponsorshio of tne
Lister #i11 Mational Center for Biomadical Communications. [28] Usinrg the
same ite and ralatively low cost earth terminals, the National
fducation fssociaticn and University of Alaska have offered a seminar

for Alaskan village teachars. Altnough the program was neavily
subsidizad by free access to satellites and earth terminals, enroiled
teacners did par a tuition fee of S18.

It is expected :nat additional earth terminals or additionai
channels ongshared community terminals would be required to serve these
jeographicalls isolated professioials and to serve hospitals and redical
centers located outside arcas servad by cable. The nature of training
for these groups wcild 1ikely involve both CAI and teleconference-type
farmats. Therefore, the terminals would nead te be of the limited 2-way
type. The assumdtion is made that 2509 of these terminals might be
reauired for hospitals and medical centers.

This scenario envisions a national instructional resource center for
continuing teacher education, for which a full 2-way video terminal would
be reguired. The center would distribute its resources both directly to

such special need areas as Alaska and to regional resource centers for

&
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delayed distributior. Tha prchability of contine, a education for
teachers is more like » tin @ talecormunications doaagram to train
neu teachers in view of the teacher surplus situation and existing
graduate teacher training institutions.

[t is exnected, according to thi. scenario, chat most te=acher
educatien will require accreditation. Because of this, continuing
education for teachers will be organi-ad and distributed on a regional
basis by consortia of statc education acencies and accredited teacher
training institutions. States will mere likely accrzdit proqrams which

-
they spensor than they will accredit programs initiated by 21 independent
crganization.

fo additional up®'nk reayirement is foreseen 7.r distribution of

4]

redicel educati~n materials, since the facilities of the health sciences

gducation neluork discussed under "Hicher Education" would suffice.

2.7.7 Sateitita Channel Pecuirerents

ol

Accordirg to the scenario, public broadcasting would be the primary
delivery systom i1 adult basic aducation and no additional channels
Would be reeded. In toe continuinag "formal" and "informal" education
areas, public breadcasting and nigher ecucation have previously been
aliocated the channals re~yired. In both thase areas, several delivery
systams would develco, byt the on! ones involvina satellites will be
organized by tae 2ublic breadcastir 4 and hicher education sectors.

= Tne srinsoring anencies for o ontinuina career and srofessional
education, vhetner empiosers, educational institutions or reqional_
consortia, would naed access to setellite channels from time to time.

o precise estimate of the channel hours which might be consumed by these

subsectors can Lz mede at this time. tiowever, it is exnected trat dedicated

8O
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full-time charnels would not be raquired. Instead, it is expected
that channel tire .ould be procurad on a scheduled access basis from
idie nours o dedicated channals serving other sectors.

In syr, thz sateilite channel and dedicated earth terminal

re irgeents for service to the adult aducation sector are as follows:

7

Crann2ls: Crocured on schedulad access basis. Me dedicated channels.

terminals:

(.J
(')

v
ct

U

(=8
4]
fo1)
‘

2911 2-uax -- 1 for llatioral Instructional Resource
Center for Continuine Teacher Education

Lititad 2-vav -- 150 located at corzorated locations for
continuing career/professional education

N

. . A
Limiteld Z-way --

530 located at hospitals and medical
centars uithout accass to cabie.

2.3 STLTIAL IDICATIGNAL MARKETS

fve only -- 0 1
t. ow2r of ocucaticnal subsectors caa b2 included under this -

v

ceading, 2. ca~ be called "spacial"™* either because thev require a ,
ive 272ru3ca 1 content and delivery of conventional educational
services; sycn 3 eamentary and secondary or higher education, or

Jecau32 tnsy rauuire unicue educational sarvices that are unrelsted to

the conentinrzl Citegories.

-

Th2 1ist of tazse potential submarkets is rather long and includes

N
|

ethrc and linauistic qrouls

"R
2

eopie in isolated regions; elderly citizens;
institutionalized qroups, such as residents of nursing homes and
correctional institutions; handicapped citizens; and the military.

Tnr22 of thes: manv grouns are discussad below. In choosing migrants,

the prison population and handicapped children for discussion, we have

*Je 4o not mean "special” in the same sense that the phrase Special Education
i5 nore comnonly usad in education, that is, education for handicapped
childrens.

PR
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selected what we considar to be jrouds with ir.urtant special needs that
can be ret to sov2 exte it tarousn levge scale tuiccommunications
netuerking. Houever, this is in ne wav meant to suggest that the needs
of the otnar groups are any less irportait. For oxample, wvork by

Jannsen [53] ard t'clden [54] nas se’. forth the r2~d and rationale for

a telecommunications network contre:lcd by and g:ared to L.ack Americans.
Tne needs of gecgraphically isolated and rural groups, who are currently
undersarved by teiecormunications, are also verv important and will be
addressad in S:cticn 3.2 uhicn includes a description of a satellite
systén designed te extend educational television vy rural and isolated

araas,

2.8.] tHarants

The migrant farm pozulaticn in the United States numbers about 1.4
miilion, including 337,003 rigrast ~reschocliers.* {297 This population
is confronted witn some critical educazionai reeds and problems, including

the falio.ing:

-
.

s deficiant iniorants need access to fundamental
sertial to 1!v1nu in our sociaty. Major areas
/ 2re personal health education and English
ining,

r gad vacat mal education is needo! to enable migrant
ers L2 abird A ovigrant vyord for omor permanant employment.
ros rechiin [e, erplovment opoartenities for migrants decline.

cess to early cnildhood care snd aducation
ning benind” during the critical early

3. ‘igrant soungstors need ac
in ordar to a/0td "sticain

develicrent seavs,

'J

4. Schyvl-aqe caildren of Figrants sove from state to state with
Tittie e ¢f any land of coprtinuity in their educatioral
develomaat, Tnare 1s little coniinuity of either cuwrricuium

or records of achievement.

*A more recent (1975) study containing information ahcut educationa?
needs and telecem.unicitions projects invclving migrants and American
Indians nas been corpleted b Perrine, [45]

87
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|
|
|
}
Tnis scenario envisions development of a national telecommunications .
prograir to deliver 2lucetional services to migrants. Tne program will
be part of 3 total 2ducational telzcormunications system and part of
a larger 2actage of services to migrants.

Figure © saows the basic structure of the migrant telecommunications
progrzmi.  Alinougir seaviiy funded and crganized by the Office of
tducitiosm and J2partnert of Labor, there will be strong representation
Tites in gcvaraenca of the program. According to the scenario,
“igrant Education Resource Center, supplemented

¥y taree regicmal iqgrant Educational Pesource Centzrs. The national |

o

center will ;rovide services suitable “or all miqrants, while the regional |
centers will serve the unicue needs of the populations of three major
rigrant stvea~s. {231 The Yestern resource center will serve the migrant |
strezv toat moves up the West coast from the southern part of California.
ne Ceatrai ra2scurce cnter will serve the stream thet follows the érops

-

tarcygh tre rid-continent areas from Texas, and the Eastern center will

(%3]
n
-~
"\
[14]
ot
M
4
[

trea™ taat moves up from Florida along the east coast.
T2 C1iifornia and Texas-based streams consist mainly of Mexican-imericans

wnile the Fiorida-based stream is mainly Blacks, Whites and Puerto Ricans.

;iti-state consortiuni, whicn will provide for inter-state

&%)
w
D
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o
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m
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oing @ common curriculum to follow migrant primary

énd secondary students threugh their seasonal travel patterns. The basic

.

fazh of the three major streams will come under the jurisdiction of

concent is thet when a student meves, he will be able to pick up exactly
unare ne left off -iten he arrives at the new destinaetion. (fach consortium

will pe authorized tc arant schocl credit and diplomas jointiy with the

scnool district in ‘rthich each student spends the agreatest part of the year,
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which will already have accreditation from a2 recoanized reqgional accrediting
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agency.* Tne foundation for building this cooperative framework can

2eraaps be found in tnree interstate compacts in the educational field:
nhe Scuthern Regional Education Board, the Western Interstate Commission

v

H]

—y-

for

2

nar Education, and the ‘lev England Board of Higher Educatiqn. [29]
Tuese spec-fic orzanizations may not be approdriate but they at least
a0y tnat dinterstats educational cooneration can take place.
Altnouch a qood share (up to half) of tne curriculum will be
>r.ovided lrrcugh instructional television or computer-assisted instruction,
tne curviculun 4ill nave teacher-oriented classroom components aiso.
.

The delivers system for the 7TV and CAI cordonents will be dedicated

sateliite caannels deliverin. to poth mobile and fixed migrant

Q
-

2ducaticn centers. The mobiie centers can follow large groups of
migrant famiiies enrsute between crop harvest areas and in locations
vwnere no fixsd centars exist.
in addition to the elzmentary and secondary level instructionaf
service, otner sateliite-delivered services will include:
-- Spacial acdaptations of P8BS and other early childhood programs.
-- Career education/guidance for both school-age migrants and
their parents, to assist in relocating from miagrant to
sermanent eriployment.
-- Languzge programs for the California and Texas-based streams

-,

and the Puerto Rican portion of the east coast stream.

-- Corm; utur-based School Records Transfer Program* so that a
sty jent's school achievement record is readily available no

matter what part of the country he or she may happen to be in at

*/, study by Perrine has indicated that there was little effort at joint
curriculum development among states for migrants as of early 1975.
However an intorstate computerized migrant student record transfer
program was in operition.
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a particelar time.
-- Continuinc education program for teachars of i.iarants.

-- Personal health care program for migrants.

Cnhannel Rezuirements

To serve the miyrant oopulation with the sarvices outlined would
require a dedicated full-time ch nnel. In a multi-beam configuration,
each of tne three regions would, in effect, have its ows channel.
Altaough the traffic on such a channel would perhaps be light, with
frequent slack periods, th2 requirement would be steady enough that
it probadly could not be m2t by a snared channel, since the migrant
education sector might not be able to count on the availability of

cnannel soace when neaded.

Delivery Points {tliarants)

Four video receive/transmit terminals would be reguired -- one for
the national rescurce center end one for each of the regional centers.
In addition, mobile and fixed location terminals would be required at
poinis tnroughout each migrant stream. It is assumed here that a total
of 30 terminals of the mobile variety would be reguired -- 10 for each
stream. An average of 10 fixed location terminals per state would add
up to a total of 479, since migrents move through 47 states [29].
Because it is believed migrant school children could Lenefit frem the
individually prograrmed instruction afforde« by CAI, these terminals would

need tc have narrew band uplink capability,

2.8.2 Corre~tional Institutions

Roberts [35] has spelled out the following geroral objectives of

correcticnal education:

PRV
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1. To offer an inmate sufficient academic education to enable
nim to face the needs of the un~ld as a better equipped person.

2. To provide vocational training >0 that he might take his
oroper place in society and be economically independent.

3. To offer cultural and robbv activities that will enable him not
only te o2 better adjusted to 1% prison circumstances, but
0 broa” 1 is area of interasts and cultivate aptitudes
1ooking corward to his return tn civilizn life.
Accordina te tais scenario, thare i1l continue to be a need for an
Intersiye offort to secve the nation's 429,700 incarcerated individuals*
Wit educatioral services in all tnares categories suagested above.

Roberts' 1571 reoert indicates that in the federal prison system,-

- P

15 of inmates were functionally iliiterate, and 907 had not compieted
hign scaocl, dessite average !.0. scores of 104, [t was estimated 804

n0ssess no saieabie sxk1il. Taese statistics rmdoubtediv call for efforts

-
)
ctr
~
i
4y
e
-
[
«t
ct

10 categories, ~enaral education and vocational/technical

S

iird

ctr

education. The eneral category, cultural and hobby activities

(informal, leisura education) is especiallv appropriate for this

population since the "tvpical" inmate spends only 7 hours in organized
activits plus 10 hours eating and sleeoing, leaving 7 hours of hard-to-fill
free tinme [33]. Tnese figures are for the federal prison system. The
amount of organized activity in Federail orisens is probably considerably
greater than in iocal and county jails.

This scenario envisions telecommunications services to inmates in all
three educational categories. In the general education area, correctional
institutions can be expected to tune into the adult basic education and
G.E.D: oreparation programs to be delivered by P8S, according to the
nrevious Adult Cducation scenario. PBS will probablv also be the main source

for televised education in the cultural and hobby area. Although additional

mediated services in this area mav be provided through such dev.ces as video
7472

*Approximately 21,000 in Federal 5?f§ons, the remainder in state and local
institutions.
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cassettes, it is expected the PBS programs will provide the bulk

of servicer delivered via larqge scale telecommunications. Since PBRS
nas alrcady been allocated channels in other scenarios, these services
to tne inmates of correctional institutions will not add to the total
channel reguirerents,

Use of Targe scale telecormunications to deliver vocational/technical
training to prison inmates faces tne same basic nroblems as it does
outside prison walls. The market is fragmented. A 1972 report indicates
federal prison inmates at 26 different institutions narticipated in at
teast 30 different cateqories of vosational/technival training. {31]
However, correctional facilities may look to vocational/technical
training networks organized by regional concortia of publicly-contrelled
vocational training conters, as suggested in the scenario on a
career and vocational/technical educaticon. Again, there would not be
a rejuireent for addedi channel capacits, oniy for ground terminals at
the correctional institutions.

Inmates will probably also utilize the department of Labor job
bank renticned eariicer. The corputer-based job bank, along with personal
counseling and computer-assisted career guidance would provide prisoners
with a comprehensive pac“ade of career education services.

Inmates will probavlv alse narticipate in university "external degree"
programs, as weil as seccndary education programs coordinated by an
organization such as the Agency for Instructional Television. For
successful participatios in these programs, inmates will receive credit
from locai scheol districts, community c¢olleaes, state boards of
education etc., who will alminister local testing and counseling. In the
past, it has been found that such arrangements between nrisons and local

education authorities brinas more favorsble recognition from potential

a3
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emnloyers than if the correctional institution awarded certificates
and diplomas in its own name. [39]

Inmates may not v the only individuals to narticipate in college
predaratory courses, coilege courses or vocational programs. One source

of fricticn batiecn rrisoaers and guards i1 the federal prison system

=

a

wy

been tne fact tnat many educationally deprived aquards have sonetimes
szan prisonars being offered better educational opportunities than the
auards have; and access to educational services delivered via
telecommunications could benefit guards as well as orisoners. [32]

The potential services outlined so far have all irvoived correctional
syster participation in services already envisioned for ovser seaents
of the oopulation. Thus, ertra channel capacity would not be required.

One additional area in which telecomnunications might serve can
be termed motivational and social education; that is, education designed
to nelp the inmate acquire a desire and ability to get along with the
"non-criminal” segment of societv. Satellite interconnection would permit
inrates of prisens L.roughout the country to engage in frequent
rehabilitative teleseminars. Prison staff and officials could exchange
information, ideas and exneriences in the same manner.

Altnougn it would be possible to have statewide and regional
interconnections, this scenario anticipates a greater emphasis on
nationuide interconnection of specialized institutions. For example,
the federal prisca system nas vouth and juvenile institutions in Kentucky,
Colorado and Vest Virginia. [30]

It has becn suggested hare thai most educational telecommunications
for correctional institutions will involve inmate participation in
educational services provided to the "outside" population and, therefore,

4

extra channel requirements are limited. However, with the teleseminar

349
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activity discussed above and the additional possibility of some
instructional teievision services designed specifically for the

prison population, it is not difficult to envision a.volume of traffic
neavy enough to justify one dadicated channel.

Figure 7 shows how the correctional inctitution sector might be
crganized to take advantage of educational telecommunications services.
As in other sectors, there is a public or private entity operating
and coordinating the use of a satellite system. Major educational
sectors distributing services via satellite make up the next tier in
the framework. Since the bulk of telecommunications services utilized
by correctional institutions is to be services provided by these major
sectors ratner than by the correctional system itself, a line of
organization goes from the correctional system, represented by the
American Correctional Association {A.C.A.) to each of the major sectors.
Although a new organization to coordinate educational telecommunications
activity for tne correctional system could be established, the A.C.A.,
which is more a nrofessional association than an operating agency, was
named because it is the onlyv organization inclusive of federal, state

and local correctional systems.

Channel Pejuirarents

Since nost services are to come from other sectors previously
allocated channel capacity. hz additional channel requirement for
the correctional system is .inimal. One channel ought to be quite
sufficient to accommodate traffic generated by interinstitutional tele-
seminars for 1mmates and staff - ¢ well as for a limited amount of
instructional television aevelonnd exclusivelyv for the prison population

rather tnan for the "outside" ncpulation.

oy
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Since interactive .2ryvicos e contemlatad, dék1very points would
need to be «quipped vitn terninals heving at least nurrouband return
capability. According to 1972 s=atistics, 39.¢ [331 of local jails
are witnout an educatioral facitities, and stivs «are generally short-
terri; so it is ;protably unreali~tic to thint of most of the nation's
4,037 [33] jarls as lik2"v delivers noints. Tor ourvoses of this analysis, v
it is assumed tnat ecacn of tho 2¢ feieral prisons has a terminal and
that each state nas at least one institution equipned with a terminal.
While som2 local and county institutions mav become delivew points,
it is assumed thes are in communities eguinped with cabl2 or ITFS
systams wnich can relay sat2llite signals %o many users, including
correctional institutions. The ra2quivement, then, is for 26 + 50 = 76

terminals vith narrowband uplink canabilitv.
|

2.8.3 Handicapred (Snecial fducati- n)

The scnool-age haidicapped ~ooualotion whach this scenario envisions
being served bs a large scale telacomrunications system is fragmentes into

subgroups with different types of nendicaps. Among them:

intaired speech 2.1 million
Yentally retarded 1.4 million
‘eotioanaily distwrbad 1.2 million
Witn learnina disabilities & wmillien
[moirr24 hearing .3 million

Orthopodicall s handicaored .3 million
Imnaired vision L6 ~11Tion

Hultinandicanped L34 miTlion

*The fiqures here are based on Reference [34] and have been rounded off,
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The potential for using large scale telecommunications to aid in
the educaticn of nandicapped children is greater for some subgroups than
for others; and the telecommunications service that would be useful aiso
diffars by handican categorv. The verv nature of svecial education
requires and will continue to require that the instructional "mix" in
education for tac handicadned be teacher intensive rather than technology
intensive. On the other hand, this scenario anticipates that telecommunica-
tions will he useful both in doing some things vetter than teachers can
and in delivering educetional services to those handicapped children
wno can't be reacned by currentlv available means, i.e., homebound
and nospitalized chilaren.

Ansroximately 34 tnousand cnildren fall into the homebound or
hosoitalized categorv, so tnat although providing educational services
to the~ ray deserve a nigh social ariority, the market is quite small
considering econormies of scale in sateilite communications. [3] It

seems linely that services for this audience will be delivered at the

léca! lzvel, ertner b5y teachor visitation or Tocal electronic d}stribution,
sucn 2s cable. Houvever, where tae confinad students' needs overlap

either witi. scnool-based students and non-handicanped children who learn at
nome by cnoice, the potential for telecommunications is greater,

This scenario anticinates tinat large scale telecommunications in
education of handicapred children will best serve 2.6 million mentally
retarded and emotionally discurbad children, .3 million children with
impairad hearing and 60 thousand visually impaired students.

Students in the mentally retarded and emotionally disturbed categories
may benefit mest from computer-assisted iustruction (CAI). Rothenberg [3]
has speculated that orogrammed instruction, of which CAI may be an

electronic version, can enabls instructors of the retarded and emotionally

s
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disturbed to define learring objectives in behavioral terms and to
construct lesscns into discrete units.

For those students with severely or completely impaired hearing,
the currently most promising technoloq. is electrorically captioned
television pregrams, so the deaf can receivé the vzvhal as well as
visual portion of a pro_ram. It is exiected that by the time an
educational satellite system is ready to fly, the captioned tnlevision
technique will nave been perfected and software production methods
refined so that deaf children may benefit from the satellite system's
video services.*

A potential service for the visually impaireqsinvo]ves use of

electronic magrification techniques, row in early develunment, to

display enlarged editions of printaed materials on a TV screen. It
is ant cipated by this scerario that such a service will tie in with
automated remote retrieval of audio and magnified visual library
resources in an educaticnal telecommunications network.

The applications described so far involve direct instructional
techniques, aimed at the student rather than the teacher. Another
important potential for telecommunications assistance tc the handicapfped
is 1in distributlion of educational materials among schools for use by
teacners. In connection with this, this scenario anticinates development
of a mat rials listrittio netuo -k that would involve the addition of
electronic interconnection Lo en already existing system of Special
Educationd] Materials Centers and PRegicnal Media Centers for the Deaf

(funded by tne federal governrment) and currently 2010 existing Associate ;

Centers (founded by state and local sources). This network already is

|

|

*As of earls 1275 capticned TV could be found on both commercial and public
television news broardcasts.
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extensively involved in distribution cf materials by conventional (i.e.,
the mail) means and electronic interconnection is currently being-
envisaged by the officials of the network.

t is expected that this network will be the focal point of an
educational te]ecommunfcations service for the handicapped. Organizaticnally,
it will dovetail nicelv with alreadv functioning cooperation among school
districts in providing services for the handicapped. Figure 8 illustrates

the structure envisioned in this scenario.

Channel Requirenents .

With no basis for estimatinag the volume of traffic which might be
generated in the special education subsector, it is difficult to come up
with a satellite channel requirement. Although the natwork for distribution
of educational materials for the handicapped consists of many repositories,
our "feel" for the market would seem to indicate a relatively light
volume of traffic per center. The direct instructional services outlined --
television captions, magnification of library materials, CAI*, and audio
distribution will not occupy the channel space that would be taken up by
regular television distribution.

Cne full-time satellite channz21, with extra traffic being scheduled

on shared chann21s would seem to be a realistic estimate.

Delivery Points

Because of the large number of materials distribution centers,
the cost for ground terminals will be high. Video receive/transmit
terminals would be reguired at each of 4 Regional HMedia Centers for the

Deaf and 18 Instructional iledia Centers. The 200 associate centers

*CAI requirements should be reassessed in 1ight of the forthcoming Morley
and Eastwood study being cqmpkﬁted at our Center.
L
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would not distribute video via satellite but might well serve as
hubs for teleconference networks, interconnecting special education
teachers. Therefore, narrowband uplink capability would be required.
Most schools would receive signals either by cable or through
ground terminals already constructed for accommodating services other
than spacial education. Homes and hospitals would also be served through
local distribution channels,
In summary, channel and delivery point requirements for serving

tne nandicapped are:

Channels
1 Full-time c¢hannel
- otner channels required on occasional, scheduled
access basis.

Delivery Points

22 Receive/iransmit terminals

200 Limited 2-way terminals

2.9 COMPUTER AND LIFORMATION SERVICES

interconnect computer resources, libraries and special information
systems., Computer/information retworks do not constitute a separate
educational sector, hut they do represent a potentially important

segrent of the marke: for an educational telacommunications system,

from which each of the sectors discussed in previous scenarios stands

This section is concerned with the use of telecommunications to
to benefit.

The importance of this segment of the educational telecommunications
market rests not so much with the quantity of satellite channel require-
ments it might generare as it does with the nature of the services

themselves and with their significance to remote areas currently without

ANy
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access to computer and inf rmation rescurces. In addition to making

these resources available to 1ightly populated remote areas, telecommunica-

tions will be used to combine the snacialized ccmputer-information

rescurces currently scattered throughout the country into a sinqle
nati.nuide pool of resources which can be accessed from any location.

It should be noted that the economic and socio-political feasibility of

this is uncertain and requires analysis.

The educational telecommunications services envisioned within this
segment of the market are perhaps among the rmore exotic and imaginative
wnich educational technclcgists have envisioned. They are less familiar
to potential users than television is, and they are highly interactive
services.

Although there are computer and library app]icationﬁ‘which are
unrelated to one another, the line batueen computers and information
processing technoloqy has become increasingly blurred in recent vears
and will continue to do so. For this reason, these fields are treated
nere as a single market.

There are three basic subm.vket: wi nin the computer/information
services field:

1. Interlibrary Cooperation and Distribution of Library Materials -~ This
submarket involves the interconnection of libraries to pool loan
materials (i.e., interlibrary loans) and to cooperate in processing
bibliographic and cataloging information. The former is cooperation
in the area ¢f consumer Services, while the latter is cooperation in
internal administration. Also included are such possibilities as dis-
tribution of Tibrary materials to consumers via television, computer
terminal display or other electronic means.

2. Information networks -- This submarket includes what might be termed

“electronic reference sholf" services. In general, it would be segmented

3
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into specialized areas, examples would include bibliographic search
services, such as the National Library of Medicine's MEDLINE: an electronic
equivalent of the World Almanac; government "hotlines" providing informa-
tion about government services and records'he1d by public agencies,
computer-stored statistical data, such as Census Bureau tapes, etc. To pro-
tect privacy, freely accessible statistical data and other records would need
to be confined to the aggregate level -- i.e., excluding data on individuals.
3. Computer Services -- Services related to interlibrary cooperation and infor-
mation networks will be "computer-controlled." The'/computer services"
submarket, however, concerns those services in which computer resources play
a role that is more central than just serving as a control mechanism for
distrioution of library or information resources. Included are sharing.of
raw compufxng power, instructional applications (CAI and computer managed
instruction, computer games); research applications (remote batch processing,
interactive data processing, computer simulations); and administrative
applications (remote batch processing and interactive data processing for
records management and planning purposes).

Scenarios for the development of these submarkets will now be described.

2.9.1 Interiibrary Cooperation and Distribution of Loan Materials

1. Nationwide access to Library of Congress Materials. The Library of
Congress will be at the top of a hierarchical system, accessible
only after lower-l1zvel centers have been searched. The Library of
Congress will be augmented by 10 designated regional centers located
at major academic libraries, which will serve as the next highest
level in the hierarchy. Tne regional centers will be accessed

only after state public library systems or regional interuniversity

l1ibrary networks have been searched.

ERIC
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De 'erd'ng on urgency, requested materiais will be distributed
off-line, via telatype or facsimile. Interactive terminals would
be required at 11 points (the Lirary of Congress and 10
hypothetical regional centers). Because of the heavy traffic
load on these centers, alphanumeric display CRT terminals will be
utilized to facilitate speed in comaunications among the Library
of Congress and the 10 centers.

Each state will have a state library and a statewide public
Tibrary system. ilost states already have state libraries and
many statewide svstems. Because most materials can be distributed
off-Tine in a r:asonable amount of time, most traffic generated
oy tne state library systems will be teletvpe searches and
regquests.

Tne estimatad number of public libraries in this system
is 12,070. However, due to the possibility of utilizing cable
channeis, the estimated need for interactive avound terminals
colocated with libraries is 2500,
There will be at least 12 major regional intercollegiate library

networks serving approximately 2500 universities, colleges

and community colieges. This mav be an underestimate, in view

of the already existing number of regional computing networks [38]
and * ter-librarv arrangenents [417.

Periec s six major research libraries, such as the University of
Chica10's Center for Research Libraries, housing rarely used
research matorials, will service the 12 regional intercollegiate
natucris,  Commuricatigrs i1l be via teletype and circulation

will be off-line.
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A dozen majonﬂcorporate‘]ib;awies will idterconnect with their
branch offices and among themselves. Coﬁmunications will be

via teletype, with circulation off-line, except for urgent,
snall requests wnich can be distributed via facsimile. Schools
r1ght be able to benefit from access to these special corporate
collectiuns.

About five major neftworks will axist for the purposes of
ccoperation in the production of catalog information and

cards. One major network providing such a service to a large
nuber of subscribers throughout :he countrv is the Ohio

College Library Center (OCLC), wh.zh uses CRT terminals [39].
Subscrivers will already have qroﬁnd terminals for participation
in other interlibrary networxs.

In addition to ground terminals and teletypes at libraries,
non-library locations such as secondary schools and community
learning centers will be equinped with teletvpes of CRTs. ;ince
they will have ground terminals for other educational
telecommunicatioq services, no additioral terminals would be
required.

The sum requirements for ground terminals for the library
segment of the computer information market amount to roughly
3000 with narrow-band relurn capability.

There is a little information -ipon which to base the
channel rcquireménts for the services outlined above. However
almost all ;ate]1ite communication anong libraries would be
of tha narrowband sort, primarily usiag teletvpe and, to a

limited extent, facsimile, whic) consume relatively small amounts

of channel space. Using 500 as the number of voice circuits on a

A g
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single satellite channel and 640 as the nuinber of
teletypeuriters which can transnmit on a voice circuit at

one time, it can be estimated that 320,000 teletypes could
transmit simultaneously on one satellite channel. 1In a

four beam configuration 1.28 million teletvpes could transmit
simultaneously. Assuming that e peak load for teletype
communication in tha computer/infermation services market
would be mucn less, interlibrary communications would make
only a small cent in the total informalion carrying capacity
of a satellite channel.

Although hich resolution (television-quality) video
display of librarv materials will occur, this scenario
anticipates tnat long distance transmission via satellite of
such displays would be too costly and cannot realistically be

forecast. ‘'lore iikely is facsimile transmission.

2.9.2 Information Networks

There are a large number of potential "reference shelf” type
services. Only a few are itemized here. A review of the services seems
to indicate that most involve delivery points already having ground
terminals because of participation in library services or other services
orovided to other major educational sectors. So the additional load
imposed by these services -.ould rost litely be satellite traffic rather
than « need for nore terminals. Some excentions will be noted.

1. MEDLINE - the tlaticnal Library of Medicine's on-line biblioqraphic
search system w11l be expanded to provide a capability for on-line
retrieval of redioal facts for resesroiers, practicing physicians
and nendie in related fields.

2 BRIEF - this will be a rnew on-lire service for attorneys, leqg!

2477
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researchers, and law students. Sponsored by the Association

of American Law Schools, this service will aid students and
attorneys in.the preparation of case briefs and will assist

legal researchers in searching archives of law documents. It
should be noted that BRIEF, like a number of other services
discussed in this collection of scenarios, is not actually
planned, to our knowledge, but does strike the authors as a
realistic and useful possibility. Perhaps up to 250 law

schools and bar asscciation libraries would have ground terminals.
Hational Agricultural Library - One of the currently existing
national librarizs, MNAL could be expanded into an on-line
bibliographic search and information retrieval cervice in fields
related to the agricultural sciences. Delivery points could
include universities as vell as state extension service offices.
ERIC -- An on-line version of the Educational Research Information
Clearinghouse Network would be a logical extension of current
service.

FEDBIB - &n on-line svstem for sharing bibliographic information
among government agencies and offices was in the planning/
experiment stage as of 1973 [40]. As an expansion of this, on-line
public access to information available from federal agencies would
be developed. Perhaps 59-100 interactive ground terminals located
at government sites would pe required.

State equivalents of FEDBIB - some states already providetsuch
services via telepnone. An additional 50 interactive ground
terminals would be needed.

Hew York Times Data Bank - Initially developed for use by MNew

York Times staffers, this on-line information service is now

108
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marketed as a commercial enterprise [41].

It is hard to estimate how much traffic would be generated
by the above services. For purposes of this scenario, we
assume tne same number of terminals in use at 1 given time as
vere estirmateq for interiibrary services -- i5-20 thousand.
However, we ¢1s0 contemplate the use of mostlv CRT terminals
rather than telet pes, as forecast for such library <ervices as
MEDLINE. CRTs involve a much higher data rate [42]. Assuming
a voice circuit can handle 25 CRTs (aiphenumeric display)
simultaneously, compared to 640 teletypes, it would be reascnable

to estimate that "information Metwork" services would make
full use of an entire sctellite channel. Approximateiy 400

additional interactive ground terminals would be required.

2.9.3  Computer Services

In addition to the computer-controlled services discussed abcve,
tiiis scenario anticipates comguter utilization for research, administration
and instruction to increase by many times by the year 1990.

A network of national scope, with access govérnzd on a nierarchical
basis, is expected. A major exception to this will be the Defense
Department's Advanced Research Projects Agency (ARPA) HNetwork -- an
interconnected s/stem of 20 autonomous corputer svstems, which is a
distributed resource configuration, since each mode in the system
houses specialized facilities that add to the combined resources of the
entire system.

With few excentions such as ARPA, it is anti-ipated that a computer
need will be satisfied locally if possible, or at the lowest level in
the hierarchy of local, district, state, regional ans national <ystems

where the need can be nmet.

208
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At this point in time, maay computer time Sharing systems involve
large university owned computer systems with excess canacity. A prime
motivation in permitting non-university users to have access to the
comzuter has been the dasire to make profitable use of idle computer
time {333. It has been pointed out that this may not be the ideal
arrangement in th2 ionqg-run, for two reasons. First, as computer
usage axpands, universities miy not have cnough time available to meet
outside reguirements. Sacond, non-university users have no way of insuring
that the system will be optimized to serve their special needs.

Based on those considerations, this scenario envisions a fading
out of university-time sharing systems and a fading in of regional
computer systems controllad by consortia of coequal users. There will
also be an expansion of commercially and publicly ownad computer utilities.

It has heen roted by Singh and Morcan [42] that forecasters' most
optimistic estimates have not been able to keep pace with actual growth
of computing in th2 United States. Although this scenario is "buliish"
on large scale utilities, it is difficult to forecast to what extent the
development of mini-computers will alter this picture.

Because of continually dropping »rices in computer hardwarz,
it is expected that much of the growth in computer utilization will
occur in the use of locally owned computer systems. The use of
satellites in computer communications will be for long distance

interconnection of district, regional and national computer facilities.

These should have three * 5ic applications:
1. Delivery of computer resources to small, remote areas which cannot
afford their own facilities. Development here depends on the
inroads made by minicomputers.
2. Computer projects that require the canabilities of "super-computers."

ERIC
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3. Corputer projects requiring softwara that is so expensive
or rarely used, that only ore or a few ceonters cen store it.

Figure 9 shows tne large number of educationc! appiizations of
computers that are likely to develop in different educaticral sectors.
There is no firm basis upon which to translate thcse applications into
satellite cnannel requirements. Perhaps a more reasonable way of
looking at the situation would be tc examine hew iuch travfic a
satellite cnannel can handle at any given time.

The transmission rate in computer communications will vary with
the type of application being considered. Computer-to-comnuter
applications’involve a much higher rate than applicaticns such as CAI,
where speed is confined at one end by human limitations. If wé assume
a relatively high rate of 10 kilobits per second for an average, then
a 64 kb/second voice cnannel éou]d accommodate .4 simultanequs users.
Assuming 509 voice circuits per satellite channel, a single satellite
channel could accommodate 3200 users. If a sinale charrel illuminates
four separate beam areas, then one channel coula actually accommodate
12,800 simultaneous users.

Given that only a small fraction of members of the educational .

sector will Jse computers in any particular moment and that only a
small fraction of those using computers in a particular moment will be
using Tong distance satellite circuits, a capacity of 12,800 sinultanecus
users showed suffice. In some rural areas, and large isolated areas
such as Alaska, dependence on distant computers and satellite channels
per user may be greater; but the number of users will be smaller.

We therefore "guesstimate" that no more than the capacity of two
satellite channels in a switched-beam confiouration would be required to

accommodate computer services. -

ERIC
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s
Altouzh a few additional interactive ground terminals might be
required to serve computer users, it is assumed that district and
regional "super-computers" would be lccated at resuurce centers alreaay
accounted for in previous sectors and that ccmputer users would be

located at points also accounted for in prcvious scenarios.

2.9.4 Organizational Structures

Previous scenarios dealt with individual educetional sectors, and the
institutional and organizational aspects of the respective delivery system
were relatively uncomplicated when compared with the situation for the
computer and information services market, which cuts across the lines of
several different educational sectors. What will be needed is a framework
for bringing all the various services into a coordinated effort, so that
one educational sector can share the computer and information resources
of another sector.

0f necessity, the organizational structure and physical configuration
of computer/information networking will vary with tne type of service
being delivered and tne educational sector being served. For example,
most of the "information network" services alluded to involve centralized
applications of telecommunications; i.e., information is stored and
distributed to users from one point and, perhans, from a few branch
distribution points. Library services, on the other hand, involve both
decentralized services with distributed resources (e.g., interlibrary
loan) and centralized services {e.g., library-tc-consumer distribution
and catalog card production).

There are a variety of instructional arranqgements too, ranging frcm

intercollege cooperation to services which are sponsored by public library
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systems, aovernmgnt agancies and commercial organizations. This scenario
enviszions 2 pattern of a2volution of telecommumications usage that is
segrentzd and continued vsithin, rather than ameng, the various institutional
aroups. The s2ag-ested evoluticn is "Puase I" of comuter/information
network davelooment. "Phase II" is envisionad as A coalescing of the
.avious seaments. In other words, the members of nublic Tibrary networks
will be aolc to call umon the resources of collegiate networks. Both

will be able to call unon the specialized reference services, such as
EDLINE.

Development of cooperation in the cemputer area should be somewhat
more orderlv tnan in the library area. Although comruter centers and
networks are also controlled by various types of institutions and
organizations, sith hoth centralized and distributed resource configura-
tions, one common tnread is the basic commodity -- comnuter power. - The
situation in liorarw and information networking involves several very
different commodities, ranging from catalog card production to
"reference shelf" services to interlibrary loans.

Because of the factors outlined above, the type of organization and

cooperation required to promote systematic development is not a "chain-

of-conmand” type of framework. There will be a number of chains-
of-command, different for each segment of.the markets. What is required,
instead, is an organization that will provide a focal point for voluntary
cooperation in five key areas.
"1. Standardization -- If the coalescing of seaments forecast
earlier is to teke rlace, systems that wish to be in on the
act must agree to standards which wili bring about compabi-

bility amwng components and systems. A2 examnle of such
149
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cooneraticn has been development of standard software

language for the exchange of catalog card information; i.e.,
the Library of Congresc MARC (Machine Readah’. Cataloging)
format [36].

Uniformity of Channels -- If all the various :.:gments of a
comprahensive computer-information system are going to be

able to use satellites to communicate with cacih other, they
should all utilize the same channcis. Since a large scale
satellite service for ecucation may involve a large number of
channals, one or a small portion of tiose chanvels should be
seiected as the route for computer/information system traffic.
Protocal -- To provide for an orderiy flow of communication
traffic, participants in a computer/information systen wili
need to agree on "rules of the game." Emery [37} »- suggested
a hierarchical structure for computer network.. Local needs
would search local resources before qcing to an intermediate
level or beyond. This would seem to make sense for library
and information networking too.

The "aierarchy” would h-ve both a vertical and a horizontal
dimension; that is, needs would be met ot the local level if
possible. If not, an intermediate level would be queried
before going to the national level. By "horizontal" &imension,
we mean that a public library network, for example, would search
its own resources before moving over to a collegiate library
network.

Financial arrangements -- A schedule of prices will need to be
devised to provide compensation tn a segment which serves another

4 ,{; r-
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segment. Although actual transactionsvmight be between the two
segments rather than through the coordinating organization, a
central organization will reed to compile and distribute price
informatizn,

5. Crameling “inds -- A ccordinating hodv could be the conduit for
federal funds which mignt be appropriated in the future. It is
as~vmed .hat the faderal government wiil eventually provide funds
to encourage cooperative efforts in providing computer/information
services. The government has already used National Science
Foundaticn funds to support development of 25 regional computing
net.o- ks- from 1368-72. [38] A 19€8 amendment to the Higher
Fducation Act of 1955, "Networks for Kiowledge," was designed
L0 epcourcge cocperati.e efforts acng university libraries.
dowever, funds :ere neser appropriated to implement "Networks
for Knowledge." ([36]

The coordinating body, which could be an existing organization like
EDUCOM or a new entity, which we will call the National Council for
Information Networking, would be governad by reoresentatives from the
various educational sectors that would particinate in a computer/information
system of nationail scepe. It is expected that the organizations repre-

senting these segments would be more hignly str:ctured than the national

2.9.5 Total Chavnel a~d Ground Terminal Reauiramants

In discussi g library services, ‘nformaiion natworks and computer
services, the (5n-2 aralysis arr ves at a total re~uirement of 3-4
satellite channels (3 frac.ion o° the cavacity of a sinile channel for
Tidbrary services, 1 channel for informiatior net orks and 2 channels for

computer servi:es.)

|
|
|
council, with more formal lines of authority.
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Also, 1n adlition to shared around terminals, 3400 interactive terminals

wouid be required.

2.10 SUMMARY OF CHANNEL AND GROUMD TERMINAL REQUIREMINTS

This section extracts satellite transpeider* and ground terminal
placement recuirements from the preceding sccwavios. 12 must again be
emphasized that these "requirements" are, at best, edivcated guesses
based on a great many assumotions about the future of education and
telecommunications. The chamnel and ground terminal reouirements

estimates can be no bett:r than “hose assuwnt nns.

2.10.1 Public Broadcasting

Channel Requirements: In the short term, for conversion of existing

services from terrestrial tc satellite interconnection, the Public
Broadcasting Service estimates a requiroment for Z2-4 fuil-time video
channels (1 for each time zone or 1 for two zones) for delivery of
the basic national programing service, which includes extra channels

for a West Coast time delay. 1 additional channel is required on a

scheduled access basis 31-58 hours/week for regional programming,

special time delay and progwam ass~bly. 1 more channel is requir i

on an unpredictable need basis 7 hours/weak.

Assuming a switched beam satellite system, the number of transpor ier
hours required for regional programming could be reduced, since one
transponder could be used in multiple regions.

Ground Terminal Pequirerents: Short-term ground terminal requirements

are for 99 receive-only terminals Tocated ai PBS netiwork stations

*The transponder referred to here is car ‘)ie of handling one video carrier <
or equivalent voice/data lines.




and 28 receive/transmit terminrals located at stations designated

PBS origination roints.

Channel Requirements, long term: In the Tong term, according to the

scenario, jublic broadcasting will require an addition 4 full time

channels (2 for 2nd channel via cable, 2 for instructional and

increased regional proaramming); 10 additional channel hours/week

on a scheduled access basis for increased program assembly; and

7 more channel hours rer week on an unpredictable need basis.
Adding on long term channel reacuiremants brings the total to

6-8 full-time channels; 1-3 channels on a scheduled access basis

41-68 hours/';eek: and 1 channel ca an unoredictable need basis

14 hours/veek.

Cround Terminal Recuirements, loac-term: No additional requirement.

* Transyonder Peouiroments
gfu}'-Timc Scheduled hccess Unpredictabie Need
‘Short terni 2-4 1-3 (31-58 hrs/wk) 1 (7 nrs/week)
i
long tern  6-8 1-3 (41-68 hrs/wk) 1 (14 hrs/wk)
| . |

Ground Terminal Requirements™
Peceive/Transmit Ltd. 2-vay Paceive/only

| 28 0 59

*These requirements pre-date new PBS planning jpitiativas for inter-
connaction of 150 ruplic broadcasting stations via satellite,
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2.10.2 Early Childhood Education

Channel Requiremerts: Since Public Broadcasting in our scenario is

to be the primary delivery vehicle for telecormunications services

for early childhood education, channel requirements other than those
allocated pubii. broadcast are minimal. However, some requirements
Tor channel capacity will be generated by services for early childhood
education specialists, who will be served partly by a national early
childhood education consortium and regional organizations not
connected to public broadcasting. Some of the channel requirements
generating servic=s would be computer-based educational management,

an on-line ERIC service, CAI for early childhood specialists etc.

One satellite channel on a scheduled access basis during weekdays,

daytime liours (2 a.m. - to 5 p.m.) wouid suffice.

Ground Terminal Rejuirements: Delivery points will be reached either

by over-the-air tolevision or via satellite ground terminals shared
with other sectors, such as those located at cable headends or
comunity centers. 1 receive/terminal is required for the early

childhood education consortium resource center.

Transponder Reguirements

Full-time _Scheuled Access Unpredictabie Need

0 1 (45 hrs/wk) 0

Cround Terminal Requirements

~—

Receive/iransmt Ltd. ¢-way ’ Receive-Only

E
|
L

1 0 0
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2.10.3 Elementary and Secondary Education

Chann21 Requirements: According to the scenario, PBS will not be the

primary delivery vehicle for services for elementary and secondary
education. Two full-time transponders will be required mostly for

scnool-oriented television distribution, and one additional full-time

transponder will be required for computer-based services. Three

transponders will be required on a scheduled access basis for

nationally distributed “oven education" 50 hrs/vk 8-6 pm. Monday-

Friday.

Ground Termirals: 15 - to 20 thousand limited 2-way (community)

Recaivers or dedicated channels on shared terminals would be
required in rurai locations and a portion of urban areas not

sérved by cable. There is a possibility that interactive terminals
could be confined to only the 2500 most remote locations and receive
only terminals located at the remaining 12,500-17,500 locations,

Onhe receive/tron<mit terminal would be reguired for tiz Agency

for Instructional Television's elementary and seconda,y education

center.
Lhannel Reouirerients
gFu]]-time ! Scheduled Access Un-redictable Need
| L
; 3 | : (50 hrs/wk each) 0
! | ~F 8-6 p.m.
I | ]
Cround Terminal Recuirements
! ‘Beceive/Transmit Ltd. 2-wav Receive/OnTy
' |
| case 1 ] 15,000-20,000 0

1 2,500 12,500-17,500

29
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2.10.4 career and Vocational Technical Education

2.10.

Except for some PBS programming in the career aducation area, the role ]
of satellite-delivered television will be minimal. Satellite i
Circuits will be used in connection with a on-line Department of Labor
Job Bank system, :areer guidance CAI packages and, occasionally, CAI
in the vocational-technical educaticn area. Traffic imposed by this

sector is expected to be so thin compared wiith other sectors

that no_fu.l-time satellite transponders or dedicated ground

terminals will be reauired. Regular but light use of satellite-

capacity will be niade on a scheduled access basis.

5 Adult Education

Channel Rejuiremerts: Adult education, and its subsectors - adult

basic, continuing career education, continuing professional education,

continuing informal education, and continuing formal education - will

be heavy users of large scale telecommunications services. However,

most of these services will be delivered via satellite channels

allocated to the public broadcasting and higher education sectors.

Some independent use of satellite channels will be made in the areas

of continuing career education and continuing education for professionals,

but the channel requirements for these areas can be met through

occasional scheculed use of non-dedicated transponders.

Ground Terminal Rezuirements: One transmit/receive terminal will be

required for a National Instructional Resource Center for Continuing

Teacher Education. 15C limited two-walﬁterminalé_wi1] be needed at

corporate loca.ions for continuing career/professional education, and
9

2590 limited 2-way terminals will be needed at hospitals and medical

centers who cannot gain access to services through cable systems.
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Tra.sponder Renuirements

Cull-time Screduled Nccass Iﬁ Unaredictablet
. xR

| - -— e — ,.<—_—.-.',_-—.. - P

' 9 : 9ccasionsl ! 0 ‘
‘ i

N e - @ tmmema o - - — - - . —

aronné Terminal 2. rements

e
‘Reneive/Tre smiy f Lim ted Z-vay 99ceive~0n1yi
e ———— . m _— . . -

1 2650 0 i

2.10.6 tigher tu cation
Chan el Re-uiroments: Tour full-t'me transi~nders or vigeo circuits
i1l be required for delivery of ce-mus-ori.nted service., assuming
a < ntched hHeam configuration tnet «i'1 'n «f%t turn 4 channels

into 16 on 2 time-<aared basis. An additional full-time channel

VITE e re wic d fur a health sciences education network, and two

chanaels i1l re reedeg fuil-time for exterral degree proarams,

again assum.na a sx#itened bewn system.

Ground Termnal R. uirem:ints- Ten receive/*ransmit terminals will be

needed one for each ter exteraal degree oricination centers.

One receive/tra>smit termina’ will be required in each of seven

Heilth Sciences tducation origination centers. and one receive/

transmit terwinal -111 Ye needed for the Avrncy for Instru tional

Television higher education resource conter. So a lutal of 18
receive trarsmit terminals =311 be renvired.

Limited 2-.as t2rminals will be required at 15-20 thousand

Tocations in ru-al areas and urbn areas without cable and at

Q TN0-753 cam; uses without cable,dfpraa totel of 15,579-20,750.

ERIC
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Video Circnit or Fquivaient Requirements

Full -Time ! Scheduled Access - Unpredictable Need
7 ; 0 0
| !
Ground Terminal Requirements
iReceive/Transmit Limited 2-way Receive Only
i 18 ' 15,500 - 20,750 0

2.10.7 Special Educaticnal tarkets: Migrants, Handsicaoped,
Correctional Institutions

Channel Pecuirements: One full-time satellite transponder will be

required for each of the three submarkets we have considered

in the Special Educational Markets cateqory.

Ground Terminal Requirements: 26 receive/transmit terminals will be

needed, one at each of 3 regional origination centers for migrant
education, 1 at a national migrant education center, and 22 at each
of the media centers of th- instructional materials distribution
network for the handicapped. 500 limitnd 2-way terminals will

- be required for migrant eduzation centers, 76 for cqrrectiona]
institutions and 200 at as<ociate centers in the network for

the handicapped -- a_total of 77€ iimited 2-way terminals.

Transoonder Requirerents

Full-time <Ai Scheduled Access Unpredictable Need

| |
f 3 . 0 0
|

o AT7

‘ wian e
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Greund Terminal Requirements

Receive/Transmit

Limited 2-way

Receive-Only

! 26
I

776

0

2.10.8 Computer and Information Services

Channel Reauirements:

No more than 3 or 4 transponders should be

required in this sectcr, assuming a switched beam system. 1

would be needed for information networks, 2 for computer services

because of the higher transmission rate of the CRT terminals to

be used, and a fraction of a full channel's capacity for library

services (where low spesd teletypewriters will be the primary

mode of communications.)

Ground Terminal Requirements:

Although most terminals in this sector

will be shared terminals, many utilizing cable, about 3400

Timited two-way terminals will be required at public libraries,

goverament offices and campuses not hooked into shared terminals.

Transponder Requirements

fFu]]-Time Scheduled Access Unpredictable Need
|
L34 0 0
] _
Ground Terminal Requirements
Receive/Transmit Limited 2-wav Receive-Only
0 3400 0




Jimited two wav terminals will be needed at cabie headends

and community learning centers. 10 receive/transmit terminals

[
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Other Ground Terminal Requirements: 15-20 thousand non-dedicated
will be required for each Regional Educational Resource Center
that will be servinc all educational sectors.
Table 5 and 6 suimmarize transpender and ground terminal requirements
for our hypothetical large-scale educational satellite system. It will
be noted, perhaps with some surprise, that relatively few receive-only
' terminals are called for. This is because we have contemplated the most
advanced reaguirements for the various educaticnal sectors; and they happen
to involve many interactive services for which receive-only terminals
would be of little use. If we contemp]ated‘an educational television
system instead, more receive-only and fewer Timited 2-way* terminals would
‘ be required.
When one considers the scenarios which have been set forth in the
preceding pages, it becomes evident that it is possible to develop 2
plausible case for a hypothetical requirement for a rather large
| capacity and, we hasten to add, expensive, satellite system to serve
| education. Tables 5 and 6 summarizing transponder and gréund terminal require-

ments attest to that. This report does not attempt to "cost" such a system.

2.11  SUMMARY GF POSSIBLE ORGANIZATIONAL FRAMEWORKS:
THE EDULATIC! L S'BSECTORS; RELATION TO OVERALL SYSTEM
In the preceding pages. each educational subsector was considered i

separately. Laucational telecommunications organizational frameworks were

*Earth terr.inals with wideband receive and narrowband voice/data transmit l
capabiiity.
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SUMMARY CF TRANSPONDER REQUIRKMENTS FOR A HYPNTHETICAL
CARTT-SCALE EDUCATIONAL SATELLITE SYSTEN

———. ar= = - e

-

Fi11-~me !

i . . I
, Jublic Braxdcastine

Scheduied Access

. Unpredictable Need

‘long-t.orn ; 6-8 , 1-3 ! 1
i :
IEar]y Ch 1-inood ‘ : ;
i rducation 9 1 | 0
. “lementary nc
| Secondary | 3 3 0
1} ,
Career’Vocational 9 i minimal { 0
. 1
! Adult Zduc - tion ' 1) occasional 0
" Higher £ducation i 7 ° ; 0
i Special Martets: : !
' Maran: . , 1 : -
5 Prisons ' : - ; -
i Hardicenpa! ' -~ i -
| | '
Covputer/Iioriation, , !
Services -4 ,
; TOTAL 2075 7T | 1

Ta

“le

e
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SUMMARY - GROUND TERMINAL REQUIREMENTS FOR A HYPOTHETICAL
LARGE-SCALE EDUCATIONAL SATELLITE SYSTEM

Receive/Transmit Limited 2-way** | Receive-only
Public Broadcasting 28 0 99
Early Childhood

Education 1 0 0
Elementary and -

Sacondary 1 15-20,000 0
Career/Vocational 0 0 0
Adult tEducation 1 2650 0
Higher Education 18 15,500-20.750 0
Special Markets: *

Migrants 4 500 0
Prisons 0 .76 0
Handicapped 22 200 0
Computer/Information
Services 0 3400 0
Regional Resource
Centers 10 -—- -
Cable headends and
Learning Centers - 15,000-20,000 -
TOTAL 85 52,300-67,600 99
) (rounded off)

Table 6

*

includes 30 mobile terminals.

Earth terminals with wideband receive and narrowband voice/data transmit
capability.

If the requirement for limited 2-way terminals were confined to the 2500

most rermote locations, the total figure could be reduced by as much as 17,500.
Q . A

.2»“'

* %

k% %k
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outlined for several of thece subsectors. At the top of each organiza-
tional chart was a "box" labeled "National Satellite and Educational
Telecommunications Cocrdinating Entityv." This national entity is a
single superstructure comron to all the subsectors discussed in the
previous panas.  {owe 22355i51e oraanizational framowerk alternatives for
tnis supavstructure are “he 5 hiect of the follc:1mg section. Basically,
the superstruciure *s comprisad of the satellite svstem and associated
ground terminals, szie Kind of iaterface between users and the satellite
operator to matcn up sutellite and cable channel reaquirements with
channel availabilities (i.e., a channel broker function), resource
centers for storage of materials to be distributed via satellite, and
local user support activities (such as tutoring, certification, etc.)
Figure 10 depicts the organizational superstructure with which each
educational subsectcr must interface.

Every b1t as imoortant as the organizational framework for control

] .

of the sateliite cemponent of an educational telecommunications éystem
are the orgsnizatiwmal and institutional arrangements within the educa-
tional ccmiunity iuself which are needed tc exploit the satellite system.
Figure 11 summairzes for various educational subsectors some possible

organizational and service elements of each basad on the previous

scenarios.

208
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Public Broacdcasting Early Childhood Education
CP8 National Consortium for Public Broadcasting
//’ \N Early Cmiidhood Education
P8BS PR

In addition to 1ts other
functions, public brocrcasting Parent Teachers
serves as the primary organizing
and distributior acent for major

shares of Early Childhood Education Children
and Adult Basic and Compensatory
Education. .
Elementary/Secondary Education Career and Vocational-Technicai Education
Agency for Instructional PBS l Dep't of tabor
Television
l, Iy Computerized Job
—_— Bank and Career
4State Education Agencies orientation
Local Agencies
T
t t
Traditional Classroom- Open Learning System
Oriented Services
Higher Educaticn Adult Education
Z0UCOM-type .
consortiym PBS yod Regicnal Consortia Private
Regional - Adult Basic and Compensatory Educatfon,
Consortia including G.E.D. preparation

- Continuing Career and Professional Education
- Continuing Informal (Enrichment) Education

State Higher
Education
Coordinating
Agencies
Externa?! Degree Universities
Programs Without
Campus Criented Walls

Services

Figqure 11
Possible Structural Arrangements for Various Educational Subsectors

-
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PSPECIAL" EDUCATION

~

Migrart Educatron Rescurce Arerican Correctional Association U.S.0.E. - PFational Center on
Center Teleconrunications Ytilization Educational Media and Materials
Branch for the Handicapped
Consortia of Federal Bureau State & Regional
State Education Agencies of Prisons Local Correc- Centers
tional Systemst

|- Western states

Local 3chool

F- Central states A.C.A. Telecom Uti)ization Districts

Branch interfaces with co-

ordinating agencies of al)

- Eastern states other subsectors who offer
services relevant t. the
educational needs or the
prison population

COMPUTER AND INFORMATION SERVICES

Serves all otner educational
subsectors

Interlibrary Computer Services
Loan Networks Networks (both
{decentral1zed) centralized and
distributed)
Information
Networks
(centralized)

Figure 11 (Continued)
Possible Structuri Arrangements for Various Educational Sussecty.s
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3. ALTERNATIVE ADIINISTRATIVE FRAMEWORKS FOR

YECSHTP ALD OFERATION OF VFE
SATCLLITE COVPCHENT

3.1 INTRIDUCTIAN

This section de.cribes four different hynothetical organizational
arrargemants for acministerine the satellite component of a large scale
educational telecoiwnications syvstem. The svstems descriped incluce
a system controlled by the Public Ercadcasting Service (PBS), a svstem
controlled by a non-profit consortium of user grouns, a non-dedicated
cormercial system, and a cubliclyv cwned system designed to encourage
pilot proyrams and eventual nrivate sector takeover of educaticnai
satellite services. Toyetner, these four hypothetical systems are
intended to roresent a spectrum of differing philosonhies, strategies,
and priorities with resnect to edusational telecomaunications deveiorment.

In addition to describing the basic satellite corganizations, tiis
section +i11 also include some discussion of the interface with users
and terresirial systems for redistribution of satellite signals. There
will also e some consideration of the evolution of the various systems;
that is, the events ~hich might lead to their implementation.

Although the emohasis in this section is on administrative frame-
works, the descrintion of the satellite sys“em coatrolled by the Public
Broadcastiny Service w111 include consideration of tha channels and
ground terminals that might be reguired to im»lement the basic concept
renresented by the svstem. The reason for including such recquirements
in the description of the nublic broadcastina controlled svstem
("Project Qut-Reach") and not in the other descrintions is that "Project
Out-Reach" is designed to implement a somewhat narrow category of service

(i.e., extension of ~udiic broadcasting coverage), while the other systems

ERIC SO
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are assumed to te for the purpose of implementing the broad spectrum of
services for wniih channel and ground terminal requirements were

described earlier in the market scenarios.

3.2 PROJECT QUT-REACH

As of November 1. 1971, abou® 28.5 percent of U.S. citizens were
outside the Grade "A" coverage contour areas of the nation's 212 public
television stations [9).* It has been estimated that extension of PBS
coverage te include most of the people currently not served would
require as many as 380 nublic broadcasting stations [9], or more than 100 more
stations than are currently on the air. A report by the Carnegie “ommission
estimated this extension would require a capital outlay of $621 million;
and a report by the Aspen Program on Communications and Society 9]
estimates a requirement for $200 million in new annual funding for
operation of new broadcast stations and repeaters. The estimates Jjust
mentioned are broadcast station-oriented and do not take into account
the possible use of satellite to deliver public broadcast programming
to unserved areas, which are mostly sparsely populated rural and remote
areas in the Rocky Mountains, Plains states, Appalachian and Alaskan
recions.

“Project Out-Reazh" is a hypothetical program to deliver public
broadcasting service to sparsely populated rural and remote areas.
It is recommended as a first priority in the development of educational
telecommunications service. partly because pubiic broadcasting already

has a software product to .:liver and only lacks the communication

*By early 1975, the numver of public broadcasting stations had reached
243.
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channels throuqh which to reach the unserved nopulation. For many
other educational sectors and services discussed previously, both
software and distribution channels are lacking, as weli as the organiza-
tional framewerk to coordinate the use of large scale telecommunications.

Althouqh the top priority of Out-Rzach is to extend service
to rural areis, the oroaram has a second major driority; namely, aevelop-
ment of a second £B> <hannel for distribution of more reoional programm-
ing, for distribution of proarams to various redistribution/delay
centers, and for deliverv of certa’n nstructional ~rogramming. The
first two priorities are viewed as & oluticnary steps that would
eventually Tead to a satellite system for serving the other major
educational sectors discussad earlier.

rour kav items need to be discussed /ith regard to "Project
Qut-Reach":

1. 4h~ il operate the satellite sysiem?

2. Waat ere th? channel and greund terminal vequirements?

3. uhat are the rejuivements fcr imnlementing the 2nd triority,

a 2n. punlic broadcasting crannel?

4. How viould the transition f.orm a public droadcasting-oriented
sata17ite system to a svstem servino mult’ple educatinnal
sectors be made?

3.2.1 Control of the Satellite Svsten

't is envisiocnad that “"Project Jut-Reach” would be an effort
coordinated by the Public Broadcasting Service ana *hat the satellite
system would be ownel and operated by PBS, whict was established to
operate an interconnection system, irasmuch as ("3 is forbidden bv
statute from doinn so. The funding for the satellite system would come

from Congressional arpropriations to the Larporation for Public
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Broadcasting, which will continue to finance interconnection activity by
PBS and National Public Radio.

Since tne system would initially be solely for delivery of PBS and
regional public broadcast programming to rural arcas, PBS is a logical
candidate for control of the system. In addition to being served by the
PBS national program service, each rural area will be able to receive the
programs of regional end state nublic broadcasting networks in whose
service areas they are located. Scheduling of channel time for use by
state and regional public television networks will also be a PBS function.*
Governance of PBS w111 cuntinue to 52 structured as it is now, except
that three representatives on the PBS board will be selected from amonq
areas served by direct satellite-to-ground terminal service rather than

station coverage.

3.2.2 Channe! and Ground Terminal Requirements

The channel regquirements for implementing "Project Qut-Reach" would
be tased on the same distribution plans as discussed for public broad-
casting in Section 2.2. Conceivably a satellite system for "Project
Qut-Reach" could fly within three years; so that channel requirements
would be similar to those identified as near-term requirements. Those
requiremen’ . which assumed national, rather than multiple regional
beams, includz2:

1. 2-4 full-time channels, which would accommodate the
reed for a tnree-hour West Coast time delay.

2. 58 channel hours/week available on a scheduled access
hasis.

3. 7 channel hours/week on an unpredictable need ba<

*The impact of the new CPB-PBS Station Program Cooperative on ihis

arrangement has not been fully considered.
Q A4 QS
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Since the 'Project Qut-Reach" sateliite system might be the only
satellite sarvice available to public broadcasting,* the "scheduled
access" and "unprediciahle nzed" channel time would have to be
accommodated within the channel capacity of the system. Therefore, we
assume tne reaquirement for channel capacity to be at the upper end of
the 2-4 channel reguirement estimated.

The second stage of develoopment in "Project Qut-Reach,” involving a
2nd PBS channel, is assumed to reauire channel capacity equal to the
Tong term requirements stated for public broadcasting in Section 2.2.2.

There, an additional four full-iime channels were estimated as the

requirement. Therefore, by the time public brocdcasting evolves into

a 2-charnel service, approximatelv 8 channels will be required. If it
is assumed that 1/2 of that channel reauirement is for national service,
while 1/2 is for sub-.ational service, the reguirement for 4 channels
for regional service could be reduced to perhaps only one channel in a
switched-peam configuration, since each channel could be used sinul-
taneousiy for different programs in ecach beanm area.

The requirement for ground terminals would depend on whether the
satellite was to be used only for distribution to rural areas without
public broadcast service or for the entire PBS interconnection systiem.
Since it would seem wasteful to maintairn both terrestrial and satellite
interconnection systems, it is assumed here that the satellite system
«ould serve both PBS station affiliates and ground terminals in areas

without ctation service. Thus, the terrestrial distribution system

*That is, it would not only extend service to rural areas but also
substitute for the current tervestrial interconnection.

A s
AN




currently used by P3S would no lonjer be utilizad. Since PBS does not
own these terrestrial faciiities, there vould be nu problews concerning
what to do with the old system. *

In addition to the 39 receive-only terminals and 28 receive-
transmit terminals needed to serve PBS stations, there would be a
requirement for approximately 12-15 thousand receive terminals located
at viewing centers or community antenne Leadends in rural areas. Ter-
minals would be leased or purchased from PBS by community television
{cable-TV) oreanizations. The estimate of 12-15 thousand is based on
U.S. Census Bureau figures wndicating 13,706 places classified as rural
in the U.S. It should be noted that scme of those places probably do
fail within the coveraqge areas of public television stations. At the
same time, there are probably quite a nuwber of places classified as
urban (more than 2.500 residents) that do not receive public television

service.

3.2.3 2nd rhanel Public Broadcasting Service

Implemertation of a 2nd channel would have to rely on cable tele-
vision systems, since very few cormunities heve more than one non-
comnercial television stetion. for rural areas without cable service,
ground terminals could be located it special cemmunity centers. The
number of additional channels reruived hag glready been oyt wie b
as being included in the "l7ng-tern" PBS reocuirements.

Since ground terminals would alrecdy be in place for 10" stage
extension of PES cervice Lo rurcl areas, tne enly addvbien ! wvea v ement

would be for terrinels at copir hesdende . Racgr Trag T et g

*PBS is currently consider-rg suratitutirg o <atellste i S N
for its terrestrial 1nd creonnection.
O
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with cable service, the same number of receive-oniy ground terminals is
requirad. This number 1f different than the cable headend requirements
discussed in conjunction with the scenarios in Section 2.2. There, the
requirement was for interactive terminals.

Cable headend i.tercoanection by satellite had been planned
nreviously by the Huoies domestic satellite entity (iational Satellite
Service. nc) 152] .d }s oei1g explored by a conscrtia of cable system
operators.* PBT migit either develop their own sateilite system whicn
intercunrects catle svstems or migit lease channels from a commercial
satellite-cable intercomiection, saould ore come into heing. In
either case, one thin~ that could be required in the oroanizational
framework of the Znd stage "Projact Cut-Reach™ would be an agent for
nrocurcrent of cablie *elevision chanrels. It is anticipated here that
this agent, a part of the PBS organization, '-ould serve a function
somewhat analogous -0 tie advertising agencv timenuyer, who selects
television chansels tiroignout the countrv for disiribution of commercial
messages to a mrese-c.soted audience. It is also anticipated that the
cable industry will Jeveie” a category of specialist whose job it will
he tn fird "buvers" for leased azcess chanvels. Such specialists might
represent 1 lirge »umber of 1ndenendent cab’e systiems, while multiple

ystem one-ators (:<0-) world have time brokers on their own staffs.

w

Fiqure 12 shous thes» differ:nt linkages for the -~rimary "Project

Jut-Reach' service nd the 2n* channel service.

*A cable-sate?l1*c s ud; has been performed ‘y Booz-7iict Hamilten
Corgaration.

LAY
Q i{; (&
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DISTRIBUTION OF P8BS 1st AND 2nd CHANNEL SERVICES

PBS PBS

1st channel 2nd Channel

1

CATV CHANNEL
Procurement Agent

Indenendent MSO Cable
CATV System
Channel Scheduling Departments
l Brokers
L
////’\\\\ CATV
« ~ I Systems

—— e i,

PBS Station Affiliates

Users
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3.2.4 Transition to A PBS-Owned Satellite System
Serving !ultiple Educational Sectors

PBS leading the way with “Project Reach" may stimulate enough
interest in educational applications of sateliite technology that by
about 13)C, education mav o2 ready for the :road s2ectrum of services
envisioaed in the sienarios considered in Secticn 3.2. If it becomes
public policy to have PBS continue to oparate the satellite system that
will deliver educational services, then there snould 2e some mechanism
to insure that the needs ana interests of educational sectors other than
public broadcasting are adecuately rearesented in governance of the
satelliite svstem.

To provide such a mechanism, legislation authorizing CPB to fund
a PBS satallite service could nrovide that PBS should organize a panel of
advisers regresentino various »otential noa-PBS users, i.e., the various
educational sectors considerec earlier. The legislation could further
provide trat, at such time as non-PRS users of the satellite system
account for more than 20 of total hours of satellite cihannel usage,

a separate board within PBS should be set up to qovern the satellite
system. MNon-PBS sectors would be represented in aprroximate proportion

to their usage of tne satellite system. This way. as PBS beains to account
proportionally for less and less satellite usage, the organization would
gradually decrease its influence in governance of the system. Figure 13
illustrates the nrocedure. This transitional arrangement need not
compromise PBS's conirol of it5 own system, since the adiustable

membersnip represent.tion onlyv would anply to the satellite board: and

35 would still have access to the channels it require .
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EVOLUTION OF PROJECT "OUT-REACH"
SATELLITE SYSTEM FROM PBS
TO NON-PBS COMTROL

A separate board within PBS

Phase 1
. ‘ PBS i*‘

governs the satellite system but -
is made up entirely from members of si?%g;]égird égdﬁggfdent
the public broadcastina community. of Directors | Satellite

PBS Functions

Phase 2
Non-PBS educational sub-sectors PBS
begin to use the satellite system
and are represented via membership
on the Panel of Advisors. They T T T gg;;dsgit'
have no decision-making power. Advisory Dir
Panel
(non-PBS
sectors)
Phase 3
Non PBS users account for 2% |
of total satellite usage and are PBS
given proportionate renresentation l
on the board of directors, with 4 c ns
full voting privileges. - Bxﬁzg zén?gggctors
representation
Phase 4 \ _—1____,
Non-PBS useage increases: PBS , PBS
representation on board of directors e
gradually diminished to minority " Board of Directc ;\
status. | Doninecod by Hoi- |
| __PBS users ____|

Figure 13
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3.3 EDSAC

"EDSAC" stands for "Educational Satellite Consortium." Unlike
“Project Out-Reach," which would be designed primarily to serve one
segment of the potential educational telecommunications market and to
meet one or two key objectives (extension of PBS coverage and
expansion of PBS sarvice), "EDSAC" is desigined to serve the entire
spectrum of potential ecducational telecommunications users.

The basic idea of "EDSAC" is a satellite system developed, owned
and operated by a consortium of organizations representing major educa-
tional sectors in the telecommunications market. This user coopcrative
approach represents both a strategy for promoting effective delivery
and ut.iization of educational satellite services and a philosophy
concerning who should control a large service-producing organization,
especially one which specializes in the processing of information and
ideas. Further description of the administrative structure of EDSAC
will help to define that strategy and basic philosophy. Briefly,

EDSAC is based on the notion that a satellite system geared to the
special needs of aducation can be most easily achieved by an organization
whose reason for being is service rather than nrcfit, that government
influence over policies should be minimized and any possibility of the
system being misused as a prcpaganda machine avoided, and that utiliza-
tion of a service is most Tikely to come about if intended users have
control of the system. .

Fiqure 14 illustrates the portion of the EDSAC system which is
entirely within the control of, rather than merely linked to the EDSAC
crganization. FEDSAC is a non-profit corporation, entirely independent of
supervision by any branch or agency of the government, except for

rcgulatory matters affecting any telecommunications organization.

.
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|
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CRGANIZATON STRUCTURZ OF EDSAC

I.Coordinating

Council - Policy making body

- Chairman elected by
the Council

s )

I T T T T 7T 7 7 7T 7777

15 members renresenting various educational
subsectors. Each sector selects its own
representative, according to its own rules.
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l
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President ‘ Chief Operating Officer,
anpointed by the-
’ Council

Coordinator of
User Services

/7T

Branches for each
educational subsector

10 Regional Resource Centers

Operated on a common carrier
basis - all suppliers of
educational software, oublic or

nrivate, permitted to use ihe Resource
centers.
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At the top of the structure is the Coordinating Council, which is
a policy making body. The council's 15 members represent different
categories of educational telecommunications users designated in the
EDSAC charter. Each organization designated in the by-laws as an
authorized representative of an educational sector is entitled to select
a counci[ member. To provide each educational sector with maxinum
flexibility, the by-Taws specify that each major sector, represented by
an authorized organization, is entitled to select its council member by
whatever manner it wishes and for whatever length of term it wishes.
This procedure differs sharply with the procedure in a typical quasi-
government organization such as CPB, where the board of directors is
appointed by the President of the Urited States. Of course, the proce-
dure also assumes various sactors to have organized themselves for the
purpose of utilizing telecommunications. Whether that degree of organi-
zation can be achieved is debatable. However, if it cannot be achieQed,
there is some question as to the usefulness of an educational satellite
system. The EDSAC procedure is designed intentionally tu insulate the
organization from any degree of government control. The Coordinating
Council has a chairman, eiected by the members.

The chief operating officer of EDSAC is the organization's President.
One of the key management officials reporting to the President is a
“Coordinator of User Services." Among the many functions performed by
the coordinator's office is a traffic management (i.e., scheduling access
to satellite channels). In _onnection with this function, the coor-
dinator's office will have the ability to perform as an agent for pro-
curement of non-satellite distribution channels, so that a user can

arrange for end-to-end distribution by going through one office.

It B |
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The coordinit r's «ffice is subdivided into several different
divisions, each representing a major eaucational sector. A user from
the higher education sector, for example, would channel requests for
EDSAC service through the office designated to serve that sector.

A major responsibility of the Coordinator of User Services is
operation of ten Regioral Resource Centers located at points throughout
the country. The EDSAC owned resourcc centers will be equipped with
large computer facilities, television cquipment and other hardware.
They will serve as regional, general purpose centers, serving all
educational subsectors for their assigned regions. They will function
as the major software storage and satellite system entry points. A
fundamental aspect of these centers is that they will be, according to
the EDSAC charter, operated on a "common carrier" basis; i.e., any
software supplier, public or private, will have access to the storage
centers, which is tantamount to access to the satellite distribution
system. The centers will be open to suppliers on a cost basis, so that
the only criterion for acceptance or non-acceptance of softwar 4ill be
the supplier's ability and willingness to pay the cost of using the
facilities. The drawbacks tc making suppliers pay the cost of accommo-
dating their materials have been discussed elsewhere [45]. There is a
possibility of built-in discrimination against potentially beneficial
software produced by supuliers vho cannot afford to pay cost. tficverthe-
less, such an arraniement reoresents an alternative to determining cccess
by fiat. The centers should be designed with large enough capacity to
minimize the access problem. 0f course, the criterion for whether or

not the softuare actually gots distributed via sateilite is whet o
/9

not there are buyers. Users, such a state-wide elementary school
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teleccmmunications network, would simply submit a request for materials
through the office of the Coordinator of User Services, who would see
to it that the software was retrieved from storaze and that satellite
channel time was raserved for distribution of the requested material.
The "commecn carrier" concert discussad here is very similar to that
suggested by Dumolin and “organ [14]. The rational behind the DuMolin-
Morgan AVSIN plan was that a common carrier system would provide a
competitive narket place in the educational telecommunications software
field and, therebv insulate tne software side of the system from undue
govern.ient influence. The AVSIN system, 1ike EDSAC, had two independent
spheres of activitv: (1) the administrative/hardware side and (2) the
software production side. The administrative/hardware side is to be
controlled by EDSAC, while the software production side is controlled
in the open market. EDSAC differs organizationally from AVSIN in that
the EDSAT organization itself is & user controlled and financed system,
thereby oroviding further insulation from government control. AVSIN
calls for a ouasi-governmental satellite system financed directly by
the government and governed by a presidentié]]y-appointed board of
directors. AYSIN relies primarily on the common-carrier aspect to
prevent government nfluence. Althcugh the extra protection afforded
by the user-control aspect of EDSAC may be ideal, AVSIN may be a more
realistic pian from the standpoint of organizational workability.
Another administrative function of the User Service Coordinator's
office will be to maintain an on-line computerized catalog of all the
materials and services available in the entire educational telecommunica-
tions system.
As noted oreviously, each major educaticnal sector will be repre-

sented by a division witnhin the User Services Coordinator's office.
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These educational sector divisions will be staffed by full-time, paid
employees of the EDSAC organization. The divisions will work with non-
EDSAC telecommunications coerdinators representing each educational
sector. For example, a national early childhood education consortium
might coordinate for that sector. The important thing is that each
educational sector will have responsibility for organizing itself for
telecommunications utilization in a manner which is most appropriate
for that particular sector. The structure of this coordination effort
might be quite different for a sector like elementary and secondary
educa*tion than for higher education. /n effort was made in Section 2 to
speculate about uvhat the ut:lization subrort structure might look like

for the verious educational sectors.

3.3.1 Fundina for EDSAC

The physical nlant for the EDSAC system will be substantial including
not only satellites but al<o ten major regional Resource Centers. In
additior, the onerating costc would require heavy funding.

Two of the objectives of the EDSAC organizational structure are to
minimice government influence over policy and to give users maximum
participation in decision making. These objectives will be met partly
by the fact that EDSAC is a private organization, without the quasi-
governmental status that the Corporation for Public Broadcasting has.
The grass roots selection of members for the EDSAC coordinating council
will also contribute. Hovever, the management structure is not the uni,
factor in achieving the objectives.

Whoever controls tae system's financial lifeline is bound to

influence policy, either directly or indirectlv. A large deqgree of
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federal funding will be necessary to seed development of EDSAC and to
finance year-to-vear operations. However, the mechanism for distributing
federal money will be a crucial factor affecting the government's
influence over the system. If federal money is g¢iven directlv to EDSAC,
the potential for government influence is substantial. Therefore, tHe
EDSAC system should be funded orimarily by Jser grouzs. Federal funds for
particination 1n educational satellite anc teilecommunications activity
would be distributed directlv to user groups, who viould determine how to
allocate the funded among satellite and smaller-scale telecommunications
activity. To maintain a solid revenues base, EDSAC will have to satisfy
users, rather than the government. Users will allocate a portion of

their government firancial assistance to the purchase of ground terminals,
since the plans call for users rather than the EDSAC organi;ation to own
the terminals. Some educational sectors may structure their utilization
support programs so that terminals will be purchased in mass quantity by
cooperatives in order to ret a lower per unit price

The grass roots financing structure just outiined is similar in

concept to the stetion program cooperative now in effect for public
television, under which federal funds are allocated directly to public
broadcasting staticns, who will cnannel money up-ard to support PBS,
tnereby cas*ing monetary votes to decide what programs will he included in

the PBS schedule. [46]*

3.3.2 The Problem of Cetting Started

Thz coorerative {(er consortium) annroach to funding, manacement and

operation of a satellite svstem sound= c¢ood in principle but is easier

*Such an arrangement mas result in mirorit - nputs and voices not being
sufiiciently well represented.

L
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said than done. Once an organizetion is of f the ground, it stands

a better chance of survival if there is grass rcots participation in
management. But assembling unrelated segments of the educational market
for the purpose of meking the initial thrust that is necessary is a
formidable task. ~

To an extent, the availability of federal funds for a specific
nurpose (such as an educational satellite system) can be a powerful
force, driving previously unrelated elements together into a common
effort. The ability of federal funds to serve that purpose is evidenced
by the numerous computer and inte.library networks that have been started
with federal seed money. [36, 38]

Another possihility is that EDSAC will not start from scratch but
will instead, evolve from the latter stages of "Project Out-Reach."
"Project Qut-Reach," as outlined eariier, calls for a mechanism by which
an autoncmous board within the PBS structure would be established for
governing the satellite system whenever non-PBS users account for more
than 207 of satellite usage. EDSAC would go just one step further by
having the governing organization for the satellite system separate
completely from the PBS oraanization. When the separation occurred,

PBS would become just anotl 'r user, albeit, an important one.

The strategy of graduai evolution of EDSAC from a PBS satellite system
seems a more realistic possibility than any other strategy, since it does
not require all educational sectors to be ready to begin utilizing satel-

lTites bherore a PBS system can get off the drawing boards.

3.3.3 Standardization

It is important that a comprehensive educational telecommunicationc

system have some 1ec:anism for promoting technical standardizotior Tor
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both harduare and software. It wou'd be inconsistent with the "democratic®
aporoach %o manacenent of cpSAC to leaisiate such standardization. Instead,
users and rroducers of software and hardware must voluntarily come to the
realization that. in the lona run, it is *n everybodv's interest to arrive
at scme co natibilits among svsterns. Currentlv, the Educational Products
Information Exchaige Iastitute cxists to facilitate comnwunications between
user and nyoducer rerardine standards.[47] EDSAC should maintain close
liaison with H>raanirations such as EPIE and should seek to use its
visibility and its status as a renresentative of a larce segment of
custoners for educational telecormunications enuinment as leverage for
convincina rroducers te cet tocether on standards.

3.4 SVYIET

SKYILT is a coriercially owned and onerated satellite system serving
a large number of dif€zrent users, of which the educaticnal community
would onlv be one. 3SKVUET differs fror the domestic cemmercial satellite
systems recently asnreved bv the Federal Communications Commission, in
that it is a high nower satellite systen carable of serving small,
low-cost rround terninals.

The SYYUET concent is iacluded here as one alternative for educational
satellite services. Its two standout characteristics, commercial ownership
and non-dedicated status, are worth considerina for some very good reasons.
First, the Anerican 2conomic system's bias toward leaving things to the
private sector has heen incorporated into dorestic communications satellite
nolicy, as reflectel in WASA's decision to phase out its communication
satellite R and ) ~rocram. Second, in the absence of major federal govern-
ment initiatives. a coorerative venture such as that envisioned for EDSAC
seerms hiakly untikelv. Taivd, sotential and actual educational markets

s ol
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for satellite cerwunications service are two different things; and the
actual educational markets may not be sizeable enouah to justify a
dedicated satellite system of even minimum efficient size. However,
combined comrercial, educational and governmental traffic might potentially
be dense enough to support a high-power satellite system.

There has been a good deal of discussion about potential educational
applications of high ~muer satellite technology, but education is not
unique in its potential for cashing in on the benefits of a satellite
system that can serve iarge nurnbers of low cost terminals. This capa-
bility could also <erve law enforcerent agencies, federal «gencies and
their branch offices around the country, stock brokerage firms and their
branches, commercial cornuter time-sharing organizations, the banking
industry, etc. 9ne businessman is reportedly plannina to construct
Multipoint Distribution Service (MDS) systems in several major U.S.
cities and to interconnect them via satellite. [48].

Ho high nower satellite/small earth terminal confiauraticns are
«cheduled for 1:unch with the first generation of domestic commercial
satellites scheduled for deployment during the early and mid-1970's.

The question that arises with resnect to the commercial satellite
operators is, "Will they ever deploy high-power satellites?" Assuming
the market for broadcast satellite service becomes more certain than it
is now, th-ir answer may verv well be, Yes...eventuaily!" Therc arc a
couple of likely developments on the horizon wnich might graduaily lead
to deployment cf a high-ncwer system when the second generation of
domestic commercial satellite. ao up between 1980-1935.

First the cabic television indust-y seers to be extrenc,y iniere to

in the use of satellites to interconnect ceble headends.[44] If they
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decide to go ahead with a cable-satellite system, they could demonstrate
in a dramatic way that there are markets which involve enough aggregated
customers to justifv the use of high power satellites. As cable operators
move into interactiva services, the demonstration could become even more
dramatic. .

Given a commercicily owned and operated system such as SKYNET, an
organizational effcrt would be recuired before the educational sector
would be ready to utiiize the system. A consortiwn v” educational users
would be established to assist in arranging for th2 procurement of time
on satellite channeis, to onerate a network of Resource Cencers and to
maintain a catalug of software and services available to educational
telecommunications users.

Like EDSAC, the Consortium in the SXYNET system will be governed by
a council of members selected by authorized representatives of the various
educational sectors.** One departure from the EDSAC system, however, is
that Resource Centers. rather tnan being organized along regional lines,
will be organizzd along iines of common eaucationel interests. In effect,
this would be a national distributed network of Resource Centers. The
merits of this conczpt have been discussed elsewhere [45]. Essentially,
this takes advantaqe of the fact that the cost o° sateilite communication
is independent of distance and eliminates the necessity of storing every
item 1n the national i1nventory at every center.

Another departine from the {NSAC system is that a more or less
uniform hierarchy is assued for atilization suncort. That is to say,
instead of every educational sector having a diflerent utilization support
structure, all sectors wouid be served by o lLierarchical system headed

up by state educational telecommunications cocrdirators and filtering

sy
LA A

*See Figure 15.




-144-

ORGAHIZATION STRUCTURE OF THE
CONSORTIUM NF EDUCATIOi SECTOR
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down to intermediite district and local coordinators. Each sector would
supplemeznt this skeletal frawework. as necessary, with supports of its

own. For example. tne higher education sector might have 3 netwoi h of

2

regional cooperative learning-technology centers, such as suggested by

the Carnegie Tomnission on Higher Lducation; and the Elementary and
Secéndary fducatron sector might have an Agency for Instructional
Television to facilitate cooperative ITV nroduction, although actual

ITV materials produced would probably be stored at the National Resource
Center for elementary and secondary education. Also, each sector would
have to maintain its awn system for handling the accreditation of

services ana certification of students, because the problems and

ceauirerentis in this area are uitferent for each sector.

3.4.1 Ownershio of Terminals

In {he £DSAC system, ground terminals other than the two-way

uplinks at major resource centers are to be owned by users or cooperatives

-1

users. The situatior will be slightly different in the case of the

:
P

0
cormeercial SKYNET craganization. SKYNET will itself own and maintain a
targe number 0f intaractive ground terminais for heav§ users of SKYNET
sewviues.  Lou-2ost racerve-only terminals will be available for buy or
Vadase fror SKYRET.  Reing a for-profit orqganization, SKYNET wili not
voluntariiv ntace nore expensive intevactive terminals at locotions
«nerve traffic i tao thin to cover the cost of the terminals. Users

in these areus will be oble zo obtain interactive terminals from SKYNET
or a competing supplier, but they will have toc lease them and pay for a
rainienance contratt  The alternative is to enact legislation requiiing
SKYNET to provide "thin" users with the same ground terminal service as

heavy users. However, the nrivate sector is not likely to serve education

4% ':' ;:
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at all unless there is a profit to be made. Any legislatively imposed
service requirements are li1kely to lessen the probability of such service
being provided unless they are subsidized or don't take away from the

profitability of the rest of the system.

3.4.2 Role of Government

Since the satellite system itself is privately owned in the SKYNET
system, the danger of government influence is somewhat reduced. However,
the federal government (HIW/NIE/OE) or, if the trend toward disbursing
funds through revenue sharing continues, the state government will still
reed to play a large role in finarcing the development and operation of
educational telecommunications services. It is recommended that govern-
mental financial assistance be distributed in the same wey as was
reconmmended for EDSAC. ‘“oney would be distributed directly to users to
channel back up to the national consortium or retained for use in local
telecomnuniications services. The determination concerning what proportion
should be diétrwbuted upward would be made partly on the basis of how

responsive the national consortium is to the needs of the users.

3.5 PILOT

The orqganizational framework descrit~d here, PILOT*, represents an
attempt to overcome tne chicken-ond-egg problem in development of
educational sateilite service. In a sense, it is a compromis¢ between
the LOSAC and SKYNLT concents.

EDSAC, a cooperative venture initiated by potential users, faces

the difticulty of getting the evucational community to organize itself

*programs for Innovations in Learning with Orbiting Technology.
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for utilization of an unseen product. Education's track record in preparing
itself for such innovations is not very encouraging. [13] On the other
hand, it may not be very r2alistic to expect that the private sector will
come through with a system like SKYNET, unless there is a fairly well-
organized market waiting for such a system. This problem will be even

more critical if the commercial and other non-educatiinal markets for

high power satellite service prove less promising than was assumed in
describing the SKYNET concept.

The basic purpose of PILOT is to break through this impasse with
bold public ‘intervention. Under the PILOT program, the government would
seek to encourage private enterprice development of educafional satellite
services by providing a mechanism through which the private sector could
seek out and test educational markets for satellite service without having
to assume the major financial risk invelved with deploying a satellite
system.

PILOT would be a satellite system owned by a government corporation
similar to the Tennessee Valley Authority. Another comparison that can
be made between TYA and PILOT, besides pubiic ownership, is that PILOT
would not retail satellite services directly to educational telecommuni-
cations users but wouid wholesale channels or blocks of channel time to
private sector telecommunications companies who might be likely candidates
for eventual ownership and operaticn of high power satellite systems.

TYA also whkolesales rather than retails electric power. "

A contrast with TVA is that the PILOT system would be established
for a limited lifetime of 5-7 years, at the end of which private enter-
prise will be preparad to assume responsibility for providing high power
satellite service to education. A number of examples of the U.S.

&g
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government developing new services and then turning them over to private
enterprise can te cited 1n the fields of transportation and communications.
Among them are the teleqraph, air mail, and inland waterways shipping on
the Mississippi River. {45]

The rationale behind such a strateqy is that most economic activity
should be handled by the private sector but that the public sector needs
to get things off the ground far erough so that economic viability can be
demonstrated to cautious orivate sector investors. However, PILOT is
somewhat different, in that it relies on the private sector to develop
and market satellite services for education. By providing satellite
channels to the private sector at czero or smail cost, PILOT provides an
incentive for private telccommunications organizations to enter the field.

Alcthough the private operators would be receiving an enormous public
subsidy, they would be charging educational users for satellite service.
In fact, a major element in the PILOT concept i5 for the private sector
to deliver services in an environment approaching realistic market condi-
tions. This is not only to demonstrate to the private sector that the
educational community might be willing to bay for satellite service.

It is also intended to serve as a mechanism for sepirating out worthwhile
from marginally useful services, as determined by the marketplace.
Demonstrations such as \TS-6 and CTS should be very useful. However,

one thing the demonstrations w111l not accomplish is testing of .e.vices
under the martet conditions they must ultimately face.

Fiqur~ 16 shows the basic structure for the PILOT program. As with
most governme't Carporations, *he governing hoard is appointed by the
President of tn- !'nited States. The chief operating officer, the
president, i3 res,crsidle for ca rying out policies set by Taw and by

the Board ¢f Directers.
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Ore division within the organization is the Office of Proposal
Evaluation. This division will insure that the uses to which private
te]ecommunicatjons cempanies put PILOT channels will be consistent with
the objective of developing innovative educational applications of
satellite technolony. In evaluating proposals put forth by the tele-
communications companies, the office of evaulation will want to apply
a number of criteria, including:

1. Extent to which the project will make use of the unique
capabilities of satellite technology.

2. Educatioral "soundness" ot the proposal, including plans
for assessing tne educational results of the proposed
program as well as its market success.

3. Plans for carrying on the proposed program after the
initial test.

4. Plans for marketing the services to the intended educa-

tional users, including stimulation of cooperative initia-
tives witnin the educational community.

As shown in Figure 16, once the Office of Proposal Evaluation has
approved a comnany's oreposal, the matter is turned over to the opera-
tional side of the organization, where a channel coordination division
arranges for satellite channels. The functions of the Office of
Proposal Evaluation assign considerable power to that office to influence
the shape of educational telecommunications development. An alternative
would be to take ali comer; on a first come, first serve basis. In the
EDSAC and SKYNET organizations, there were offices for arranging end-
to-end distribution, including cable channels. PILOT will be different,
in that the private telecommunications company will be left with the
responsibility for making non-satellite distribution arrangements. By
the time the PILOT system flies, a system for brokering CATV lease

access channels such as described in connection with "Project Qut-Reach,"

should be functioning.

2008




3.5.1 Grourd Terminals

One of the ad.antages of the PILOT aooroach to the development of
2ducational satellite service is that it brings a number of different
telecommunications organizations into the act. Hopefully, this will
generate o diversit, of approaches to markeling educetional satellite
servicés. Scime comnanies micht s2ek to se-ve a aumber of different

eicat’onal seztors  ‘ile others may concentrate on one sector. If the

F.CC. wiit ermt, there could be a varisty of tariff schedules. to see
how users w111 react under different ;ricing situations.

Jne question that is unresolved is hou best to market ground
terminals. Should users buy them, lease ther. from the satellite operator
or procure them from competing suppliers? Or perhaps the satellite
operato- w11l have greater success marketing services if the ground
terminals are provided free. With a diversity of potential high power
satellite companies participating in the PILOT program, there is an
opportunity to test a diversitv of ways of handling ground terminals.

Therefore, it is reconmmended that around terminals not be provided to

users ty the PIL"T corporation itself.

3.5.2 Financirg

In the beginning, it is recommended that the PILOT corporation
subsidize tne telecomunications companies by leasing them channels at
Tittle or no cost This will enable the companies, in turn, to charge
less to tre educdci~nal users. Houzver, it is also recommended that the
charge to the cimpan-es be grat.ally incresced to cover the full cost
and that the compar~-es, in turn, increase their prices to a level that

would have to be cha-ged in an unsubsidized system. This way, a gradual

build-un to testing under real:stic mar<e' conditions can occur.

- ! [i
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It wili p-obabl always he necessary to have a program of financial
aid to education to enable the sector to utilize satellites. However,
this aid will come from the Office of Education, not from PILOT.
Furthermore, the aid should be in the form of direct aid to the users
rather than to an educational telecommunications superagency. This may

be the best way of maling the suppliers of educational telecommunications

services responsive to the needs of users.

3.6 CONCLUSIONS

Four very different alternatives have been discussed here:
Project Out-Reach, devotad to extending PBS coverage and expanding PBS
services; EDSAC, a cooperative of users; SKYNET, a multi-purpose
commercial system: ana PILIT, a government demonstration program designed
tc phase 1tself out by encouraging the private sector to assume
responsibility, and structured to test services under market conditions.

Of the fou;, Project Cut-Reach might enable PBS to reduce its
interconnection costs, as well as enable people in rural areas to
benefit from a service for which they already contribute tax dollars.
In addition, Project Nut-Reach would provide a logical first step for
Tater development of the kinds of non-PBS satellite services that
were discussed in Sectinn 2.2

If Project Nut-Reach is an alternative which seems worthy of
immediate attention, PILNT seems to be the boldest approach to stimulating
the dorant private sector to become involved in the development »f
long-range =ducationdl satellite services. The cooperative apvroach of
EDSAC may be the most promising way of governing an educaticnal
satellite system so that it is free from federal interference. However,

some of its features could prove to be very clumsy to deai with, in
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trying to get a system started. SKYNET is realistic if the non-
educational side of the high power satellite service market exists and
if educational users will find it to be of interest. Otherwise,
something on the order of PILOT will be neaded to convince the private
sector of the viability of serving education. Clearly, more analysis

of these and other alternatives is required.
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4. CONCLUDING REFARKS

This memorandum represents an attempt to do two things. The first
objective was to provide a basis for arriving at an estimate of the
potential demand for future educational satellite services. One cannot
overemphasize the fact that the scenarios from which these estimates
were drawn could be 180 degrees wrong. Actually, future dewand may be
far less or far greater than this memorandum indicates. It is hoped
that this memorancum at least provides a starting point for estimating
both demand and cost.

The second objective of this memorandum was to present some
alternative organizational aopioaches to educational telecommunications
development. Tht a]ternatives which have been presented by .9 means
cover the entire range of ootions, but thev do reflect widely varying
chilosoohies about the proper roles of the public and private sectors,
as well as different strategies for getting the jub done.

At the time this memorandum was orepared, the "Qut-Reach"
option seemed the most realistic uecause of the fact that PBS has already
defined its sateilite ‘&terconnection requirements and because the
public broadcasting sector wac probably tne single telecommunications
organization, national in scope, with the potential resources required to
implement such a system. On the other hand, EDSAC seemed more
idealistic thar realistic -- idealistic in that it reflects the notion
that an orqganizatior vhi'ch begins ot the grass roots and which is
designed by those it i~ intendad 10 serve will be wmore responsive to tic
needs of users. EDSAC did not seem realistic to us at first because
serious doubts that users could ever gather enouch cooperative steam to

get things rolling without considerable stimulation from some source

-~
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such as the federal government. However, before this memorandum was
completed, a Public Service Satellite Consortium, somewhat similar in
structure to EDSAC has already been formed. In view of this develop-
ment, one can perhaps be less skeptical about the ability of the
educational sector to organize iLse{f for the future.

Nevertheless, satellites are not cheap. Ground terminals and
software could prove to be even more expencive than the satellites.
Therefore, some form of financial contribution from the public sector
seems essential. A renewed respect for the "market mechanism" seems
to have surfaced amonq policy wakers in the past few years. But it
is well to bear in mind that the market only reflects demand, which
depends in part on ability to pay. It does not always reflect need.

A true picture of the need for educational satellite service can be

had only if the educational sector is given the financial ability to
choose among options, including whether or not to allocate funds for
satellite development. Whether public assistance should be in the form
of a PILOT-type project or in conjunction with a private sector
initiative such as SKYNET remains to be determined.

There are even more basicC questions to be considered through.

Cost analyses remain to be performed for one thing. Hopefully, costing
can be applied to the satellite and ground terminal requirements which
have been spelled out in this memorandum and to other alternative
requirements which may be developed. It should be pointed out that our
requirements are likely to be more costly than others which may be
developed because of the heavy emnhasis on two-way terminals and because
we have tried to illuminate a broad range of opportunities for high-power

sattellite utilization in education. The approach being taken by the
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Office of Telecommunications Policy of HEW appears to be sowewhat more
censervative and more attuned to economic reality .56, 57, 58]. There
are cther cost figures to be determined too, such as the cost of
software and cost of local distribution from satellite reception
terminai to end user via cable or otlier means. CAI requirements may
have been underestimated and require reexamination in view of work in
progress by Morley and Eastwood at our Center.

tven more important is the fundamental question of whether or not
we siould even have an educational telecommunications system of
national scope, at any financial cost. Such a development is sure to
be fraught with unintended educational, political and social conse-
quences, both good and bad, - 'me unforseeable even with the most
extensive cost/benefit analyses and impact assessment.* Will information
and computer networks lead to abuses? UWhat safequards can be constructed
to prevent potential abuses such z¢ violaiions of privacy? Can local and
state educational prerogatives really be retained? What kind of a
human product +ill vur edicational system turn out if the element of
<lassroom socialization is diminished because of increased media usage?
Is there a chance that one segment of society will receive a "mediated"
education while another segment will be exposed to an entirely different
set of educational experiences? If so, what are the societal implica-
tions of such a douple tier educational system? Will minority interests
pe s;ufficiently well represented? These and many other questions

des2rve ruch more attention than they have received to date.

*A saver by lorgan nas identified potential impacts of large-scale
educstional telecormunications systems. [55]
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