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BROADCAST SATELLITES FOR DEVELOPMENT:
 

THE EXPERIMENTS IN
 

INDIA, THE ROCKY MOUNTAIN STATES
 

AND BRAZIL
 



Progress implies improvement... .development,
 

the other hand, is a neutral concept, not
on 

teleologic; it means growth, expansion, wealth,
 
but one might debate whether that is progress,
 
that is, if any development implies a true
 
improvement in man and his condition. In
 

practice, it is true, no distinction is
 
one takes for granted that to
really made; 


develop means to improve, to.progress; but
 

the fact that the more realistic, cautious
 
term of "development" is becoming more popu
 

lar than the more confident and optimistic
 
'progress' may be a semantic indication qf
 
man's state of mind today.
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We are accustomed to speaking of 'developing 
countries'
 

in just such a tone which suggests 
the caution, the planning,
 

and the objectivity embodied in "development." 
As our base
 

of experience widens we come to understand 
the limits of
 

enthusiasm, of perspective and 
change so often cloaking a
 

conceptual "progress." The developing country indeed is 
in
 

an excellent position to obserge firsthand 
the dichotomy.
 

it is itself often a testbed
 
of progress and development, as 


to lead
 
for those ideas, practices, and 

programs which are 


The new technology which is
 
toward an ephemeral progress. 


the subject of this report, communications 
satellites may
 

it holds excit­
be yet another test for developing 

nations: 


can exist today yet its capacities 
for
 

ing possibilities as 


On the one hand satel­
abuse and ineffectual use are 

great. 


lites offer many countries an 
opportunity to quickly imple­

ment a media system to reach 
huge quantities of people with
 

virtually any kind of information 
while on the other hand, the
 

design and establishment of such 
a system can hold many wind-


The development of a satellite system 
may or may not
 

falls. 
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It is for this reason that the following

invoke progress. 


report was written. Intending to inform, to provoke ideas and
 

considerations, this work will not 
project impossible dreams.
 

Rather it will suggest what is 
being done with satellites.now
 

and what the future holds for them, particularly with respect 
to
 

No matter what brand of progress 
the
 

developing countries. 

It is
 

satellites may contribute, their 
development is certain. 


left to the leaders, educators, 
innovators of today to inform
 

that development of affirmative progress.
 

'ascendency' index
 Over the past twenty years a new 


the use and development
it concerns
has been identified: 


of communications. Communications may well constitute
 

later day historian will call the third great

what some 


technological revolution, after the 
development of agri­

culture and then the industrialization 
process which
 

"How the third techno­began in the nineteenth century. 


ends is still far from
 
logical revolution will shape our 


clear, but its nature and substance are already 
becoming
 

familiar. The industrial revolution was concerned 
with
 

its technology

the production and distribution of goods; 


that of the steam engine, the spinning 
jenny and the
 

was 




blast furnace. The post industrial rvolution is concerned
 

with the production and distribution of information; its
 

technology is that of computers and communications."
2
 

Where the previous technological advance replaced much
 

human labor time and more efficiently worked natural
 

resources into manufactured goods, the recent computer/
 

communications innovations advance our knowledge and
 

access to information. And like the two previous major
 

'revolutions' the coming technetronic age will produce
 

(and is producing already) its own set of parameters for 

our relationships -- economic, social, political, cultural -­

with an 'expanded global reality'. However, as the pace 

of scientific innovation quickens so also the problems 

associated with it multiply. Specifically, in a world 

of bits and pieces struggling for economic success, develop­

ment, education, a certain way of life -- in a word, a 

certain ascendency -- the impact and application of a 

new technology becomes difficult to gauge. 

To a large extent the vision of a technologically
 

advanced present and future is now limited to the already
 

'developed' countries -- the United States, Canada, the
 

United Kingdom, much of Europe, the USSR and Japan and
 

a few others. Most African, Asian and Latin American
 



i %, 

quite another vision: the accom­nations fall victim to 


as
plishments of the major powers loom large ideals or
 

goals while at the same time the historical forcvs goading
 

the requisite technology have not touched every country
 

equally. The desire for advanced country standing on
 

the part of the developing nations presents a situation
 

wherein the major powers occupying the fulcrum from which
 

advanced technology and information can be disseminated
 

to the recipient less developed countries are integral
 

factors influencing international development. This
 

has been the case so far with respect to industrializa.­

tion. Emerging over the last two decades as a technology
 

which could be important to the developing .countries,
 

industrialization has been elevated to paramount impor­

tance. The same is now being recognized for the communi­

cations field. In particular, a possibly very useful,
 

possibly very hazardous instrument is now unfolding:
 

communication satellites. They may help to unlock a
 

very different world for all peoples, a world in which
 

instantaneous contact among individuals is only the most
 

superficial, least subtle aspect. In facilitating broad­

casting they can offer the services of an improved infor­

mation flow, not only for the classroom but for the purposes
 

of natural disaster warning, health and hygiene information,
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weather forecasts, agricultural advice, newscasting, and
 

It is this innovation which may,
other data delivery. 


through transfer of advanced country expertise, fulfill
 

some of the development hopes of less developed countries.
 

This possibility is the basic subject of the following
 

document.
 

The use in particular of communication satellites
 

by less developed countries presents several interesting
 

Basic to any discussion is a recognition
considerations. 


first of the difficulties characterizing interactions 
of
 

technology transfer with respect to cultural relationships.
 

Naturally the existing gaps between the already developed
 

and developing countries can camouflage one's understanding
 

of the other. For example the establishment of economic
 

less

growth in portions of Latin America has been more or 


patterned on the process of industrialization which was
 

However, in some
 so successful in the United States. 


nations a rapid industrialization move evidenced devasting
 

repercussions: population movement from rural poverty
 

into cities where a would-be lucrative labor market
 areas 


could not absorb increased manpower; decreased crop 
produc­

tion and a weakened subsistence food base; massive 
unemploy-


One writer notes, "To a very large extent, the serious
 ment. 


unemployment and underemployment that characterizes 
the
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less-developed nations of South America 
today is due to
 

an indiscriminate application of production 
techniques
 

which have been developed in and for the 
economic, social
 

and cultural context of highly industrialized 
nations.
 

high and labor tends to be scarce."
4
 

where skill levels are 


This object lesson substantiates the need 
for very careful
 

planning for any sort of technology transfer 
from advanced
 

The very gap which separates
to less developed nations. 


the two implies a gap in plann'ing frameworks. 
Hence the
 

application of new communications afforded 
by satellites
 

may also be filled with relatively unpredictable 
variables
 

or effects. "As our technological capacity grows, 
the
 

existing potentialities of telecommunications 
satellites
 

In fact, it is not
 seem more certain than ever before. 


uncommon to speak today of the 'inevitability' 
of the
 

widespread utilization of satellite telecommunications
 

without specifically considering the impact 
of such
 

The growing measure of
 technology in humanistic terms. 


enthusiasm generated by the new technology 
is merited,
 

but it is essential that this enthusiasm 
be tempered by
 

5
 

an equal measure of 
caution."


Therefore it may be that models of 
existing or
 

planned satellite technology experiments 
and uses may help
 

to bring the beneficial knowledge to both developing and
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;ries. Specifically those satellite
 already developed cou 


experiments which are to address geographic 
areas repre­

senting the problems somewhat characteristic 
of developing
 

By keeping a record of such
countries can be helpful. 


experiments' progress we may begin to better 
comprehend
 

irplementing a communica­the convolutions of planning and 


Out of such considerations the
 tions satellite system. 


National Aeronautics and Space Administration 
has designed
 

the past few years some of its communications satel­over 


lite cxperiments with future operational 
constraints and
 

In particular the Applications
possibilities in mind. 


Technology Satellite (ATS) series including the imminent
 

ATS-F, and the joint United States/Canada 
Communications
 

Technology Satellite (CTS) programs propose to bring
 

more "users" into contact with satellites. 
It is hoped
 

that the experience gained from these experimental 
pro­

grams will lead to carefully planned, socially useful
 

and economically viable satellite programs 
during the
 

One of the most logical
coming post-experiment years. 


methods to glean valuable and applicable 
knowledge is
 

of course to study the NASA/user experiments 
from the
 

planning stages through to the final evaluation.
 

made to chronicle three user-
Hence the decision was 

The following case
 
oriented experiment plans for the ATS-F project. 
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studies on the Federation of Rocky Mountain States 
(FRMS)
 

ATS-F experiment and the Indian Satellite Instructional 
Televi­

sion Experiment (SITE) and the Brazilian Project SACI experiment are
 

intended not as primers in the technology but rather as
 

guidepost references; as pre-experiment documents they
 

are useful in documenting the experiment planning activi­

ties, the intentions, the purposes and objectives, and the
 

The choice of these particular satellite
decision points. 


The problems communication
experiments is not accidental. 


or in the Rocky Mountain or
technology can address in India 


Brazil.areas are general, developmental problems: education,
 

population control, economic productivity. In both cases
 

the existing communications system is limited and the
 

Many developing countries
deprived area rather remote. 


Hence some of the planning
present similar pictures. 


considerations for both ATS-F projects may be illustrative
 

to other nations. Finally, since the studies have been
 

performed at an early stage of the experiments their
 

usefulness may be augmented by future updated studies
 

whereby a more total picture of both projects may be
 

sketched via comparison. If this report can create for
 

developing countries some sense of the methodology and
 

the problems entering into the project plans it will be
 

successful.
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I. INTRODUCTION
 

This case study describes the activities and plans of the 
Brazilian
 

government related to the use of an educational 
satellite expected to
 

The study emphasizes an experiment in the use of
 be launched in 1976. 


educational technology now taking place in the state 
of Rio Grande do
 

Norte, which is designed to prepare for nationwide 
usage of the satellite.
 

Since the purpose of the satellite is to improve 
Brazilian education,
 

Section II gives a short overview of the Brazilian 
educational system.
 

Section III describes Brazil's overall'plans for 
an educational satellite,
 

while Section IV describes in detail the experiment 
in Rio Grande do
 

Norte.
 

The following reports formed the basis for this case study, and
 

the work of their authors is gratefully acknowledged 
here:
 

Some Cost and
"Education and Telecommunications in Brazil: 


Policy Considerations," by Colin J. Warren, in "Technical-Economic
 

Considerations in Public Service Broadcast Communications 
for
 

Developing Countries," by Robert C. Butman, George W. Rathjens,
 

and Colin J. Warren, Academy for Educational Development, 
Washington,
 

D. C., 1973.
 

"Planning National Iriormation Distribution Systems for Education:
 

Some Predeployment Considerations," (draft) by Kenneth A. Polcyn,
 

Douglas P. Starr, and Charles H. Adair, Academy for Educational
 
1972.
Development, Washington, D. C., 


"The Systems Approach to Satellite Education in Brazil," by
 

Mary Anne Cusack, in "Final Report, Innotech Regional Seminar on
 

Approaches to Effective and Economical Delivery of Mass Primary
 
Seameo Regional Innotech
Education, Singapore, 19-23 February 1973," 


Center, Singapore, 1973.
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II. EDUCATION IN BRAZIL
 

Brazil is the largest nation of Latin American in population,
 

with an estimated 100,000,000 inhabitants in 1972, and in size, with
 

an area almost as great as that of the United States. Brazil's land
 

varies from the tropical and heavily forested Amazon region to arid,
 

near desert to the fertile, semi-tropical south. Except for some
 

200,000 Indians nearly all Brazilians speak Portuguese.
 

While Brazil is among the poorer nations of the world, its
 

This
 economy has been advancing rapidly in the last few years. 


growth has been unequal. The southern states, especially Sao Paulo,
 

are rapidly industrializing, while the northeast is still one of the
 

poorest parts of the continent and the Amazon region is still one
 

of virgin forest and very low population.
 

Brazilian education also varies greatly in its quantity and quality.
 

overall, 68.2% of the school-aged population 7-14 years old was
 

enrolled in school in 1970. The enrollment deficit for this age group for
 

26.4% of school-age popula­grades 1-8 was approximately 6.1 million. 


tion was enrolled in the secondary school and 5.1% at the university
 

of the population
level.1 Illiteracy in 1969 was estimated at 29.2 


above the age of 14.2
 

2
 



Attesting to the inefficiency of the educational 
system are the
 

high failure rates, the large number of pupils 
who leave school
 

immediately after enrolling in a grade and others 
who drop-out during
 

The first grade presents a major obstacle to 
the
 

the school year. 


In 1968 only 37.47. of first graders went on to
 primary school child. 


32.3% dropped out and 30.37. repeated
second grade the following year. 


3
 

the first grade.
 

The magnitude of educational problems is greatest 
in the north­

east; almost 30% of the population reside there 
and the educational
 

system is least developed there. The northeast has the highest rates
 

47.9% in 1969.4
 
of illiteracy: 


The sparsely settled north and central west also 
have very weak
 

These areas comprise 64% of the national land
 educational systems. 


area but only 9% of the population.
5 The Brazilian government's
 

through improvement of transportation
policy is to develop these areas 


and infrastructure and through migration from more 
populated areas
 

of the country.
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The urban/rural dichotomy in education should also be noted.
 

Primary school enrollment per unit population is much lower in rural
 

than in urban areas, and drop-out and repetition rates are higher.
 

Most rural schools consist of one room which accommodates all four grades.,
 

if, indeed, the school has four grades. In 1970 only 63% of Brazil's
 

primary school teachers had completed a teacher-training course
 

equivalent to a high school level education.
6 The large numbers of
 

poorly qualified and unqualified teachers, some of whom have incomplete
 

primary level education, are concentrated mainly in the rural areas.
 

Nearly all secondary schools are located in urban areas.
 

The low productivity of the educational system is due to two sets
 

of causes:
 

Those intrinsic to the school system: lack of sufficiently trained
 

teachers; short school hours; inadequate curricula (divorced from local
 

needs, especially in the rural areas); poor installations (one room
 

schools with mixed-grade classes); lack of teaching materials; lack of
 

teaching standards; overambitious schedules; irrelevant and highly
 

selective promotion criteria.
 

individual characteristics
Those extrinsic to the school system: 


of the pupils (levels of mental and physical health); economic standing
 

of the family (forcing the young to work, particularly in rural areas);
 

lack of resources to buy food, clothing, school books, etc.; surroundings
 

unfavorable to study; difficulty of access to the schools.
 

4
 



This low productivity means that Brazilian 
schools continue to 

produce adults who cannot read 
and who have little or no knowledge 

of 

In turn, these
 
modern health, agricultural 

and industrial practices. 


adults are unable to provide 
their children with the home 

background
 

necessary for school success.
 

In 1971 the Brazilian government 
reformed the structure of elemen-


The structure of the pre-reform 
educational
 

tary and secondary education. 


system is still mostly intact 
and is expected to change only 

gradually.
 

In the pre-reform system four years 
of primary school education are
 

To pass from primary school to 
the medium­

provided in every state. 


level stage of education the pupil 
has to pass an entrance examination;
 

those pupils who can afford supplementary, 
private lessons have a
 

better chance of continuing their 
education, as there is little coordina­

tion between the primary and secondary 
school curricula. Also, since
 

most medium-level schools are located 
in urban centers, the educational
 

After four years of
 
opportunities for the rural child 

are limited. 


general medium-level education the 
student can elect either to follow
 

(itself divided into the "classic" 
and
 

the three year secondary course 


"scientific" courses) or a course 
leading to a professional diploma.
 

Those following the secondary courses 
have the option of attempting
 

to enter university.
 

The reform of primary and medium-level 
education, established by
 

federal law on the 11th August 1971 (law 
5.692), is destined to be
 

It
 
applied progressively from the beginning 

of the 1972 school year. 


attempts to make education available 
to a large segment of the
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population, while tailoring curricula to meet the demands of the labor
 

market. Using limited resources and covering a wide geographical area,
 

the reform will take some years to penetrate every region.
 

The structure of the school system advocated by the reform is
 

shown in Figure 1. The former primary education and first cycle of
 

medium-level education ("ginasio") have been combined into an eight
 

year "first degree" education, eliminating the entrance examinations.
 

Beginning in grade 5, schools are now required to provide gradually
 

increasing amounts of technical, professional and work-oriented education.
 

The transformation of elementary and secondary education means the
 

implementation of universal primary education.. According to Brazilian
 

authorities, the only way to achieve this goal is through the massive
 

use of modern technology, as provided particularly by television. The
 

former Minister of Planning put it this way in 1969:
 

The Government is convinced that . . . in order to
 
revolutionize education, it will not suffice to
 
solve the problem of resources and reform the
 
existing structures. It will be necessary to
 
take a giant step forward and adopt a new tech­
nology . . . which, utilizing advanced communica­
tion media--Image, Sound, and Motion--can take
 
education, still within the 1970 decade, to all
 
of the potential school population of the
 
country, besides ensuring a permanent adult
 
education service.7
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Figure 1. Structure of the Educational System Based on the 
1971 Reform 
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.III. THE BRAZILIAN EDUCATIONAL SATELLITE
 

The interest in instructional technology has grown significantly
 

over the past 10 years. As a result of a Governmental decree (Portaria
 

No. 408 of July 1970) all radio and TV stations were required to provide
 

five hours a week of.free time to be used for educational and cultural
 

A number of states already have educational television
purposes. 


stations or are planning to 
develop them.

8
 

This interest has been concurrent with national interest in a
 

Brazilian satellite to serve educational and other purposes. A 1966
 

Stanford University study explored the possible value of satellite
 

technology to developing countries. The potential described in the
 

Stanford report prompted the Institute of Space Research (INPE, form­

erly CNAE) to conduct its own satellite feasibility study during
 

1967-68 resulting in the conclusion that a satellite information
 

distribution system would make a major contribution to national
 

development. As a result, INPE developed the program now in progress
 

entitled Advanced Interdisciplinary Communications Satellite, better
 

known as "Project SACI." 
9
 

SACI has three general phases:
 

Phase 1 involves the reception of selected voice, slow scan, and
 

teledocumentation broadcasts from Stanford University, and the trans­

mission of Brazilian cultural programs to Stanford via the Applications
 

Technology Satellite, number three (ATS-3). This experiment began in
 

8 



January 1972, and all Brazilian transmissions and receptions are confined
 

Mo Jose dos Campos in the State
 to the Institute of Space Research at 


of go Paulo. 

in one area of the country in thePhase 2 includes experimentation 

use of terrestrial and celestial information distribution systems 
to
 

demonstrate the use of new technologies in education. Phase 2 is also
 

viewed as providing the opportunity for developing on a small scale 
the
 

equipment, personnel, organizations, and programming that might lead
 

to a feasible educational satellite system.
 

Phase 2 began December 1972 in the state of Rio Grande do Norte and
 

In its early phases it
is discussed in detail in the following section. 


is utilizing a ground system of signal distribution, but later will
 

transmit some of the programs through an ATS-F satellite.
 

.NPE submitted a
To execute the satellite portion of Phase 2, 


proposal to the National Aeronautics and Space Administration (NASA)
 

requesting use of the ATS-F satellite while it is positioned
10 

for
 

educational and other experimentation in the United States. In
 

February 1972, IMPE provided another document that discussed satellite
 

time allocations and the use of frequencies in the range of 2.5 to 2.7
 

In the summer of 1973, NASA and the INPE established an agreement
GHz.II 


for use of approximately 50 hours of ATS-F time on a time-available
 

basis, since most of the time has been allocated 
to the U.S. experiments.


Phase 3 would see Brazil with its own satellite to provide educa­

tional opportunities as well as other comnunication services for the 

entire nation. The system planned is a hybrid one, with direct recep­

areas and community reception for rebroadcast in moretion in isolated 

densely populated areas.
 9 

12 



For some time there was uncertalnity in the Brazilian 
governaent
 

over whether to depend on a terrestrial system 
of microwave links or
 

whether to rely on the as yet untested system 
of a comunications
 

The SACI feasibility study estimated that a satellite system

satellite. 


would cost about the same as a terrestrial 
system, but the satellite
 

system would cover 100% of the population, 
compared with 86% for the
 

The figures are shown in Table 1.
 terrestrial system. 
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a SatelliteTABLE 1 	 Estimates of Costs of 
and a Terrestrial Transmi.ssion System 

these include all costs pertaining
Satellite Tren3mission System Costs: 

to the master earth station, the satellite and its replacements, the re­

broadcast TV stations and the hardware necessary to enable ordinary
 

to receive signals direct from the satellite. The system broad-

TV sets 

casts 3 TV and 9 radio channels; 507. (87,500) of the schools receive
 

2 TV and 	6 radio channels, the other 50 receive 1 TV and 3 radio
 

channels; 1007. population coverage.
 

L itial inve:stment in hardware and 
$161.3 million
its instAllation 


Equivalent annual cost (includes
 
the initialamortization of 

yearsinvestment at 8/. over 14 
and all operating and mainten­

$ 33.07 million
 ance costs) 


Present costs for a 14 year project
 

(t 8%) $397 million 

(Initial investment 
channel system 

in a single TV 
$ 61 million). 

------------------­

these include all costs relating
Terrestrial Transmission System Costs: 


to the microwave network and the television and radio transmitters.
 

Channel capacity is roughly equal to that of the satellite system;
 

population cc-.erage is 86%.
 

Initial investment in hardware
 
$ 85.95 million
and its installation 


$ 33.17 million
Equivalent annual cost (as above) 


Present costs for a 14 year
 
$399 million
project (at 8.) 


(Present costs for a system with
 
$455 million).
91 coverage, 14 years, 87) 
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TABLE 1 - Continued
 

(same for satellite or terrestrial system)
Educational Sub-oystem Costs: 


these include the costs of the TV and radio studios, program production,
 

school television and radio receivers, extra school 
buildings necessary
 

to increase enrollment, the field staff to evaluate the educational
 

results, the questionnaires and tests used in evaluation, and teacher
 

Excluded are the cost of providing power to schools that
 
manuals. 


the cost of producing and distributing student tests 
to
 

need it, andI 

A total of 264 days of lessonc per year is
 accompany the broadcasts. 


provided.
 

Equivalent annual expenditure on
 

hardware and school construction
 
$ 43 million
 

over 14 years (8%) 


Annual expenditure on operation,
 
maintenance, salaries, teaching
 

$ 136 million
materials and transport 


Present total costs for 14 years
 
$1476 million
(at 8%) 


Robert C. Butman, George W. Rathjens, Colin J. Warren, 
"Technical
 

Source: 

Economic Considerations in Public Service Broadcast Coauunica­

tions for Developing Countries", Academy for Educational Develop­

1973. Based on information f:om Project
ment, Washington, D.C., 

SACI, "Viability Study of a Satellite for the Brazilian Educational
 

System"l, LAFE-165, Sgo Jose dos Canpos, Brazil, 1971.
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According to the Brazilian authorities, the satellite can be put 

into orbit in less time than microwave links can be set up all over 

The satellite can also allow counication with the sparsely
Brazil. 


settled North (Amazon) and Central West regions which the Brazilian
 

It can help to improve the present
government wants to develop. 


communications system by providing an instantaneous network for 
national
 

television, a backup system to provide for failure in the terrestrial 

and a rapid response to unexpected comunications needs.system, 

";ould enhance national security by providing imnediate
Finally, it 

comunication with frontier villages.
 

in a geostationary orbitA first satellite should be launched 

about 1976. It will pibably encompass one TV channel, for 

band allocated to the Broadcasting
education purposes, in 2.5 GHz 

WARC, and a large number of telephony transponders,Satellite Service in 

in the 6-4 CHz band. Its probablefor telecomication purposes, 

is from about 72 to about 83 degrees west longtitude. Thelocation 

a kSA Thor Delta 2914 and the payload will belaunch vehicle will be 

700 kilograms.
 

The following graphics illustrate Brazil's plans for a domestic
 

13 
satellite. 
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FIGURE 2: Services of the Brazilian Satellite System
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IV. PHASE 2: THE EDUCATIONAL EXPERIMENT
 

IN RIO GRANDE DO NORTE
 

The Nature of the Experiment
 

The State of Rio Grande do Norte, shown in Figure 4, was selected
 

as the experimental site for Phase 2 because its environment, population,
 

and problems are representative of many regions of Brazil. 
4
 

Figure 4
 

Brazilian States and Territories - Experimental Site
 

PARA' MiRANHAO CEARA' _TC 

AMAZONASS -Ir9A1S
 

Rj.o dl a.mA~ASr*) 

U -Experimental State 

INPE believed that if the educational problems could be overcome there, 

they could be overcome anywhere in Brazil. 
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The experiment emphasizes the use of satellites for broadcasting
 

of educational TV and radio programs directly to students 
in classrooms
 

and to teachers to upgrade their subject matter knowledge and 
their
 

1 5 

teaching methods. 

In outline form, the following are the essential couponents 
in the
 

program: 

Main targets: 

* Students in primary school--grades 1-4 

* Primary school teachers
 

Bottlenecks in the current primary school system:
 

" High percentage of drop-outs
 

" High percentage of repeaters
 

Working Hypotheses:
 

" 	A system using educational technology will provide better
 

results in terms of student achievement than the traditional
 

system.
 

" A system using educational technology will reach a greater
 

number of primary school age children with greater efficiency
 

than the traditional system.
 

more cost/
* 	The qualification of untrained teachers is 


effective through technology than the tradir
4onal system.
 

Educational Objectives:
 

I. 	Test the efficiency of the educational program for the
 

first 4 years of primary school using TV, radio and
 

slow-scan.
 

2. 	Develop techniques for the production of TV programs for
 

different subject areas, grade levels, and evaluation
 
techniques.
 

3. 	Train teachers in the utilization of audio visual media
 

equipment and provide them with up-grading.
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4. 	Offer better education opportunities to a considerable
 
portion of school population.
 

5. 	Through formative evaluation, develop and improve
 
school curriculum.
 

6. 	Analyze the results in terms of cost/benefits and
 

cost/effectiveness, comparing them with data from
 
the conventional system.
 

is to last for approximately
The experiment began in fall of I72 and 


The first year or so is dedicated to work with a terrestrial
four years. 


information distribution system, with additional use of a celestial
 

system in 1974-75.
 

Initially, the transmissions are being made to schools via VHF and
 

.medium-wave methods using three radio stations (inNatal, Mossoro, and
 

Caico) and two TV stations (inNatal and Santana do Matos). When
 

properly equipped, some of the experimental schools are scheduled to
 

receive programs relayed by satellite. However, prior to the actual use
 

of the satellite, its use will be simulated through a terrestrial
 

transmission of its signal.
 

The experiment has been divided into missions according to years,
 

based on the target population, the medium, and the distribution mode
 

to be used.
 

As shown in Table 2, the major activities of the first year are
 

training supervisors, upgrading teachers, and showing both how to work
 

with media to improve learning. Up to two hours of television and one
 

or more hours of radio programs will be provided per day in subjects such
 

as the Portuguese language, social studies, health and natural sciences,
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mathematics, civics and moral education, and principles of teaching.
 

Though in-service teacher training will continue, a shift to student
 

lwning is scheduled for the remaining three years. All radio and TV 

programs will be complemented by instruction booklets at the schools. 
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TABLE 2
 

SACI Experiment profile
 

ission SACI Emperiment Courses and Training 
Distribution Modes 

1972 1. Supervisor and Teacher Training 
1. Operational Demonstration 

I 2. Course for Preparation of Primary Level Lay 

Teachers, 1st State--Elementary Level 

2. TV and Radio--Surface 

t97:). Supervisor and Teacher Training 

2. Course for Preparation of Primary Level Lay 

Teachers, 2nd-Stage--Secondary Level 

1. Operational Demonstration 

2. TV and Radio via Surface 

3. Ist Grade Teaching (for Students)--lst 
and 2nd 

Years 

3. TV and Radio via Surface 
(Possible Satellite) 

1974 1. Supervisor and Teacher 
Training 

2. Course fur Preparation of Primary Level 
Lay 

Teachers, 3rd Stage--Third Level 

1. Operational Demonstration 

2. TV and Radio via Surface 

3. 1st Grade Teaching (for Students)--Ist, 
2nd, 

3rd and 4th Years 

3. TV and Radio via Surface 
(Possible Satellite) 

975 1. Supervisor and Teacher Training 
1. Operational Demonstration 

2. Course to Bring Elementary Teachers up 
to Date 2. TV and Radio via Surface 

3. 1st Grade Teaching (for Students)--Ist, 
2nd, 

3rd and 4th Years 

3. TV, Radio, Slow-Scan and 
Facsmile via Satellite 

Instituto Nacional de Pesquisas 
'SACI Project Review Meeting for Progress 

Examination." 

Excerpt from: 


Espaciais, Sao Jose dos Campos, Brazil, November 
1971.
 



Organization 

The importance of national, state, and local involvement in the 

experiment was apparent from the beginning of the SACI Project. The 

existing organizations in the area were used as fully as possible and
 

integrated into the structure described in Figure 5.
 

Although INPE is in charge of coordination of the project,
 

ministerial, state and municipal agencies are providing material and
 

technical assistance according to their specializations. Local working
 

groups include the training team to prepare supervisors and teachers
 

to carry out their functions, the transmission team, and the logistics
 

team for transportation, comnunication and maintenance.
 

One system of supervision includes state and municipal supervisors
 

selected by the Secretariat of Education and Culture of Rio Grande do
 

Norte. Their principal function is to supervise and assess the teachers
 

Another system of supervision
participating in the up-grading course. 


includes approximately 10% of the total of the schools in the Experiment
 

and includes personnel from INPE and SEEC/RN. The objective of this
 

system is to obtain more systematic data on the program.
 

21
 



FIGURE 5: SACI Project Operational Structure 
for Rio Grande do Norte 
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Brazil, November 1971.
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Software Development 

and individualsof the environmentTo provide an understanding 

to develop educationalin the experiment, and
scheduled to participate 

materials and programs accordingly, INPE conducted research which embraced 

surveys on:
 

Teacher characteristics--to obtain detailed information 
on
 

their needs, values, areas of interest, 
educational back­

ground, professional experience and personal 
aspirations.
 

* 	Student characteristics--to obtain information on their
 

needs, value learning difficulties and personal aspirations.
 

* 	School characteristics--to obtain information concerning
 

location, administrative dependence, category, 
construction
 

type, installations, quantity and quality 
of permanent
 

school material.
 

unities' leader­
* 	Community leadership--to identify the coi 


ship in order to get their support for the 
experiment.
 

students were determined by
The characteristics of teachers and 

The survey of the characteris­
means of a representative sampling method. 


tics of the schools covered the universe of 
schools involved. The
 

the opinions
were identifed by a crisscrossing study of 

couuunity leaders 


municipality.

collected in a questionnaire applied to each 


The actual production of material cnd the development 
of programs
 

the Institute of Space Research,
for the experime)t is taking place at 

Sro Jose dos Campos, approximately 1,700 miles 
from the experimental site. 

The Institute has a small studio, a staff 
of novice actors, producers 

and directors and a limited number of subject 
matter specialists. Never­

theless, it has been able to produce good situational 
educational radio 

For example, in creating the "'Wonderful World 
of 

and TV programs. 



Mathematics," everyday situational problems are dramatized. A comic
 

teacher livens up the situation and one of the characters teaches her
 

younger brother the things she learned by imitating her teacher. In
 

the programs on teaching methodology, situations in the classroom are
 

dramatized and a narrator isolates, emphasizes and explains the
 

situation to the student teacher. In the field of social studies,
 

films and slide scenes are used along with narration in a journalistic
 

framework.
 

The following alternative types of media will be utilized:
 

Conventional Radio: This will be used for transmission
 
of 10 minute classes in the basic disciplines of the
 
curriculum via ground system in 1973 and via satellite in
 
1975 and 1976. Accompanying material will provide visual
 
aspects during the radio class and during the period after
 
the reception. Radio will be tested in isolation and in
 
combination with television.
 

Programmed Radio: This is an experimental project in
 
programmed radio whose application in the Rio Grande
 
do Norte project will depend on the results of the
 
tests now taking place in SACI laboratories.
 

Television: Television classes will also be 10-15 minutes in
 
duration in the basic disciplines of the official
 
curriculum, via ground system in 1973 and 1974 and via
 
satellite in 1975 and 1976. Television will be utilized in
 
isolation, with conventional radio, and with programmed
 
radio via satellite.
 

Slow-Scan: The potential of slow-scan to education programming
 
has been recognized for some time. Its advantage is the
 
narrow band width of the signal necessary for communication,
 
and the possibility of utilizing telephone channels for the
 
transmission of images. The slow scan used presently with
 
the ATS-3 satellite is characterized by the transmission of
 
static images. In the SACI experiment it will be utilized
 
only in 1975, via satellite, for the transmission of 10
 
minute classes in the basic disciplines and will probably
 
be restricted to 10 schools.
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After testing the various systems of transmission 
and reception in
 

isolation andin- combination, the methods to be 
used in the experiment
 

In 1973 and 1974, there
 will be distributed among various schools. 


In 1975, with the
 
will be two sub-groups of radio and two of TV. 


utilization of more technological resources via 
satellite, the sub­

groups will be in almost identical proportions.
 

The class schedules are appropriate for all of 
the types of pro­

schedule with two shifts; from 
gramming, and based on a classroom 

The school day will be
 7 a.m. to 11 a.m. and from 1 p.m. to 5 p.m. 


as follows:
 

Activities: a period of 10 minutes for the student to enter class,
 

for attendance, and delivery of the material for the classes.
 

period of five minutes before the
preparation for the class: 

reception of each program.
 

period of 10 minutes for each program.
Reception of the program: 


periods of 25 minutes for Portuguese language
1st Exploration: 

and mathematics and 20 minutes for the other disciplines,
 

immediately after the reception of each program.
 

Interval: physical education.
 

a period of one hour and forty minutes for
2nd Exploration: 

additional review and exercises concerning the subject under
 

study.
 

Selection of Areas and Schools and Evaluation
 

The geographical area to be involved encompasses 150 of Rio Grande
 

Criteria for selection of these municipalities
do Norte municipalities. 


were inclusion of both rural and urban populations in the coastal area,
 

the "agreste" and the "sertdo"; inclusion of the greatest number of SEEC
 

centers; inclusion of the economic centers of the State to coincide with
 



other government activities; inclusion of the greatest possible number 
of
 

schools in order to select the best for 
experimentation and control; and
 

consideration of technical restrictions on the 
coverage of TV and radio
 

signals.
 

All schools in the experiment are public--either 
state administered
 

They were selected randomly among the three 
categories of
 

or municipal. 


public schools: ,rGrupo Escolar", "Escola Reunida" and 
"Escola Isolada"
 

from rural and urban zones.* The total sample was set at 29% of 
all
 

schools or 600 schools.
 

Since a primary objective is to compare 
the technological system
 

and 	the traditional, the schools involved 
were divided into three groups:
 

1. Experiment Group--composed of 500 
schools chosen at random
 

from among those already selected. 
All untrained teachers
 

The students of both
 
take part in the up-grading course. 


morning and afternoon shifts of these 
schools receive their
 

classes through the technological system 
(TV and/or radio).
 

The program started in December 1972.
 

Control Group I--composed of 50 schools 
chosen at random.
 

2. 

The 	teachers take part in the training 

and in the up­

grading course the same as those in 
the experimental
 

Classes will be taught under the 
traditional
 

group. 

system, however, and will not receive 

TV or radio.
 

Control Group lI--composed of 50 schools 
also selected
 

3. 	
Teachers and students continue with the
 at random. 


traditional system.
 

- =A 	school with a separate classroom for each 
class, a
 

* Grupo Escola 
teacher for each class, a principal, 

a.secretary, etc.
 

Escola Reunida--A school with several 
classrooms and teachers but without
 

any administrative staff.
 

Escola Isolada--A school with one room 
and one teacher.
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Part Of
experiment constitutes an essential 

7he evaluation of the 

Project SACI, and therefore is being 
carried out with all the scientific 

(1) formative,
Tvo types of evaluation will be 

useds 

rigor possible. 

in each unit
analysis of the results obtained 

consisting of a detailed 

the program cycle, and (2) suative, 
consisting of measurement before
 

of 


and after the ,periment.
 

At the beginning and conclusion 
of the experiment, questionnaires
 

leaders of comunities in the 
attitudes of authorities and

will measure 


the degree of receptiveness of the
 
to determinearea of the experiment 


school system. At the beginning and
 
introduced into theinnovations 

conclusion of each school year 
questionnaires will measure teachers' 

and
 

and radio system and

the educational TV 

students' receptiveness to 

objective tests will measure learning 
retention of both teachers and
 

students.
 

first two months, biweekly in the next two, 
Weekly during the 

and monthly from the fifth month 
on, questionnaires will measure
 

These will enable the
 
opinions about daily class-programs.teachers' 

Daily data on student
 
production groups to revise the 

programs immediately. 


the programmedanswer sheets from 
will be gathered using theperformance 

instruction workbooks.
 

To maximize precision and minimize 
analysis time, the Hark-Sense
 

The data forms will be read by an 
optical scanner
 

technique will be used. 

and recorded on magnetic tape at 
the Natal computer center; then the 

tapes 

S'o Jose dos Campos for processing and analysis.
sent to 
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Costs
 

According to a 1970 report, the software portion of the experiment 

will cost about $1.4 million and the hardware portion from $.9 million 

to $3.0 million,as noted in the following tables. 
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TABLE 3 

SOFTWAE AI PROGRAMMING COST SUIOARY 

U.S. Dollars

Software and Programming Costs 

Studio including equipment
 
(Brazilian Center of ETV
 

210,900 (a)
Foundation at CNAE) 


Salaries and training of
 

planning and integration
 
144,000 (b)


personnel at CHAE 


Programming of
 

603,000

Primary Education Courses 


45,000

Literacy Instruction Courses 


45,000

Vocational Training Courses 


147,600

Teacher Training 


45,000

Administrative 	Instruction 


885,600 (c)
Total Programing Costs 


Administrative Costs
 

75,000
Classroom Workbooks 


Supervisory & Evaluation
 
114,800
Personnel 


189,800 (d)
 

1,430,300

TOTAL SOF RE 	COSTS (a) + (b) + (c) + (d) 


An additional $3,000,000 will be spent for preparation of
Note: 

,,programmed instruction" texts, as part of the studies in
 

the application of new educational technologies to the
 

Brazilian school system. 

Adapted from: 	 "Brazilian Educational Radio and TV Experiment in
 

ATS-F," Experimental Proposal--Submitted to NASA by
 

CN&E, May 1970, revision, p. 78.
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TABLE 4 

HARDWARE AND ENGINEERING COST SUMMARY
 

U.S. DollarsLow Dol 'High
Hardware and Engineering Costs 


Transmit Station
 

84,500 95,050
Prime Equipment 


Back-up Equipment 37,000 47,000
 

UHF Monitor Equipment 3,710 7,850
 

15,000
Test Equipment 


Transportation, insurance,
 
etc. (to site) 	 22,430 26,370
 

10,660
Building 


5,050 10,100
Salaries 


212,002)
TOTAL--Transmit Station (178,400 


Receive Site Equipment (742,500 2,815,500)
 

System Engineering, Design
 
Integration and Installation 300,00 500,000(est)
 

920,900 3,024,530
HARDWARE--TOTAL 


Adapted from: 	 "Brazilian Educational Radio and TV Experiment on ATS-F,"
 

Experimental Proposal--Submitted to NASA by CNAE, May 1970
 
revision, p.79.
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The hardware figure varies greatly because it 
was based on a
 

In addition about $3-million
 
number of alternate preliminary estimates. 


was estimated for the preparation of programmed 
instruction texts to be
 

These figures have undoubtedly changed
 used with educational television. 


since 1970, but more recent data were not 
available to the author.
 

Brazilian television sets as well as radios 
and batteries will be
 

One estimate of these costs is as follows:
 available at low cost. 


TABLE 5
 

BRAZILIAN TELEVISION AND RADIO SET COSTS
 

U.S. Dollars
 
Cost
Manufacturer
Item 


@ 141 per unit
ABC Brazil
23" TV 

Convential Power
 

@ 157 per unit
Philco Brazil
12" TV 

Battery Powered
 

15 per unit
ABC Brazil @

Radio 

Battery & Conventional
 
Power
 

17 per unit
ABC Brazil @Battery 12 volt 


Kenneth A. Polcyn, An Educator's Guide to Communications
SOURCE: 

Satellite Technology, Academy for Educational Development,
 

Based on shipping invoices
Washington, D. C., 1973, p. 76. 

in Natal, Rio Grande do Norte, 1972.
 

Brazil has not yet developed a transmitter or receiver for satellite
 

use. Estimates of the cost of producing one in Brazil range from $200 
to
 

16
 

$1200, but the higher estimate is probably more realistic. In addition,
 

Hewlitt-Packard has indicated they can supply frequency-modulation
 

convertors, including the television, at a cost of $1000 each 
in lots of
 

17
 
500 units.
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Future Problems and Directions
 

INPE plans to extend the Rio Grande do Norte experiment to neighboring
 

states in the Northeast, and would like to see the system available for
 

the entire country when the satellite goes up in 1976. To prepare for
 

that time, INPE is attempting to build up a cadre of professionals who
 

can operate the system. It is now providing graduate programs in systems
 

analysis and applications, space and atmospheric science, electronics and
 

teleconnunications, computer science, remote sensor applications, and
 

educational technology.
 

As the project grows, its target audience can be expected to expand.
 

While the earlier documentation emphasized adult education, the decision
 

is to begin now with primary education. But a fully operational educa­

tional satellite system will have time available for diverse programs,
 

including literacy, industrial, agricultural, and health training.
 

As the project grows, it will also face key problems not yet dealt
 

One major problem will be the relationships of the project to the
with. 


A main assumption of
administrative structure of the educational system. 


the educational satellite system is that most programming is to be developed
 

at one national program production center. The control local educational
 

authorities would have over the programs would be minimal.
 

But the vast majority of primary schools are state or municipal
 

run and there is a recent tendency in the more advanced states to shift
 

more schools to the municipalities. In 1971 only .6%of all primary
 

school enrollment was in federal schools, which were located only in
 

Brasilia and two territories.
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At the secondary level, legislation in 1961 shifted most of the 

states, and 1.9%of. all enrollment in 1971 was in federal 
burden to the 

Only in higher education does the federal government 
have
 

schools.19 


significant direct control.
 

a step on the road 
The 1971 educational reform represents further 

It authorizes rural schools to rearrange 
their
 

towards decentralization. 


calendars in accordance with the local 
agricultural calendar, while
 

urban schools are urged to make more efficient 
use of their facilities
 

It
 
by using them during vacation months for 

"recuperative" classes. 


also proposes to speed
 

the progressive passage of educational services 
and
 

obligations into municipal hands, in particular 
those
 

of the lst degree, which by their nature 
may be
 

carrie0out more satisfactorily by the local 
administra­

tions.
 

or flexible 
Technically, the idea of creating a "responsive" 

educational telecommunications system using 
a satellite is feasible, if
 

It involves a process of decreasing the area 
served by any one
 

costly. 


program
rebroadcast station and providing means for local or regional 

origination. Future developments in satellite technology 
will, no doubt,
 

enable a single TV channel to be beamed to 
ever decreasing areas and
 

lead to increased channel capacity.* Until then, areas 
served by direct
 

broadcasting will have limited control over program 
content.
 

the ATS-Fbeam covers 2.5 million sq. miles;
* The Intelsat IV spot 

A proposal by Fairchild for a U.S.
 will cover 1.1 million sq. miles. 


domestic satellito system involves the use of a 120 transponder
 

satellite.3
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With only three or four TV channels available over a large area of
 

the country, it might be possible to form commissions consisting of 

representatives from the state councils of education from the North and
 

Central West regions, the South and Southeast, and the Northeast respectively.
 

Such a grouping of regions would correspond roughly to cultural and economic
 

factors. Each commission could decide how to use available regional
 

broadcast time and how to provide the national production center (which
 

is linked to the master earth station) with its own programming.
 

The major question the SACI program will have to answer is that of
 

cost effectiveness. Since lack of resources is the principal factor
 

constraining growth in enrollment and in the quality of education, the
 

use of radio or television in the classroom will spread only if it
 

leads to lower per pupil costs. A decrease in per pupil costs may come
 

about in a number of ways--through a reduction in staffing or construction
 

costs, through increased enrollment, or through greater retention of
 

students.
 

The quality of education may also improve, and thus provide a
 

"better product". However, the economic and social causes of primary
 

school failure will not disappear overnight, and educational television
 

will probably have to be linked with economic improvement and the
 

provision of more social services to the poor.
 

The large costs involved in educational television should not be
 

underemphasized. As noted previously, SAM estimates hardware costs at
 

$397 million and education costs at $1,476 billion over a 14-year period.
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While this is considered within Brazil's capacity, other costs may also 

arise.
 

For instance, the power 	 supply problem has yet to be solved in a 

in those areas not endowed with naturalreasonably economical manner 

resources such as wind and water power, and even in the latter two
 

high. The assumptioncases the capital investment per generated watt is 

access to locations poorly served byis that direct broadcasting permits 

roads and other networks of an industrializing society, but problems 

of access and maintenance as well as cost will be great.
 

Cost calculations of the SACI study were based on the assumption
 

that each school was to be provided with one television receiver. Since
 

each broadcast would only lpst from ten to fifteen minutes there would
 

be an almost continuous flow of pupils from one room to another, 
with
 

subsequent loss of time and disruption of learning activities. A more
 

realistic proposal would be to install one receiver in each classroom 
as
 

is d.,ne in American Samoa and El Salvador. To do this at a national 

level would require 350,00 TV sets, approximately the number of 

To provide facilities for those
classrooms in grades 1-8 in 1973. 


school system this number would have tochildren presently outside the 


four times as many as the 180,000 used
be doubled, leading to almost 

for the project calculations.
22 The extra investment in receivers alone
 

could more than double the cost of a national project. 

In spite of these problems and questions, there is no doubt of the 

to utilize television fordetermination of the Brazilian government 
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educational purposes. The value of the experiment extends beyond Brazil,
 

since it may provide knowledge about design of hardware and software
 

and the process of systems development valid for other countries.
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PREFACE 

Our purpose in this paper is to provide an overview of India's 

While the bulkSatellite Instructional Television Experiment (SITE). 

of the paper is a descriptive sumnmary of the various strands that 

must come together to complete successfully an experiment as 

we also attempt to place this experiment in thecomplex as SITE, 


context of the present state of mass communicationo in India.
 

It is widely believed that television can play an important role in
 

the economic and social development of India by assisting in a
 

number of tasks, the most important of which arb population
 

control, improving agricultural productivity, improving formal 

There is evidence toeducation, and enhancing national unity. 


support belief in the efficacy of television for achieving these goals,
 

and this evidenct. has helped lead decisionmakers in India to their
 

commitment simultaneously to expand terrestrial television broad­

casting and distribution and to experiment with satellite television
 

broadcasting through SITE. Television is thus perceived as playing
 

important role in India's economic development.an 

The word "experiment" does not describe SITE well. SITE Is more 



of a demonstration of delivery of television via a high-power 

satellite to small terminals in remote areas than an experiment 

in television for developmental purposes. It is a pilot project 

designed to provide experience in development, testing, and 

management cf a satellite-based educational television system, 

particularly in rural areas, and to help determine optimal system 

parameters for an operational satellite television system that might 

emerge in India. To those in India who are not yet convinced about 

the appropriateness of using satellites fo: massive and rapid 

expansion of television in India, SITE's significance lies in 

providing information on the basis of which the Indian planning 

authorities can study the alternatives for television expansion. 

Indian planning authorities have yet to commit themselves to a 

precise scheme for expanding television service. Given the 

enormous costs of nationwide television service, many consider 

the present lack of commitment to one particular plan wise only 

in the absence of sharp and credible analyses of the alternatives 

to television expansion. Some remain skeptical about television, 

given its enormous costs. Benefits would indeed result, they 

argue, but are the benefits worth the costs? They argue: 

"Television is indeed an effective medium for mass communication 
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Couia radio (either terrestrially or
but there are others. 

some purposes as much as 
satellite-distributed) achieve for 

What mixes .of radio and television,
television for lower cost? 

and satellite and terrestrial
local and national programming, 

Until 
distribution will best serve India's development needs? 

adequate analyses of these questions exist, it would be premature 

a massive commitment to a particular method of 
to undertake 

television expansion. 

while our present purpose is to summarize the development
Thus, 


of SITE, its scope and activities, we are mindful of the context
 

We shall discuss India and

in which SITE is being conducted. 

its problems (social, political, and instructional) that could be 

the status of televisionsystem of mass communication,helped by a 

the near-term plans for the expansion of television 
to date in India, 

_- lrvice, and the long-term plans that have been proposed.- In 

hardware,shall discuss objectives, management,this contexf-'-et 


software, and evaluatlumplans for SITE.
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I INTRODUCTION 

India is a country of more than 540 million people distributed over 

an area of 1. 18 million square miles. India is a land of diversity; 

its internal variety compares with that of Europe in terms of 

languages, cultures, climates, and religions. It has 15 official 

languages (with 13 scripts) and about 800 dialects. Eighty percent 

of its population lives in about 560, 000 villages, many of which lack 

approach roads, electricity, protected water supplies, hospitals, 

or schools. Even with massive efforts, only about 110, 000 villages 

have so far been electrified. 

The economy of India is predominantly agricultural, with agriculture 

accounting for about one-half of its income. The fact that 70 percent 

of the population can barely provide sufficient food for its 547 million 

people indicates how badly underdeveloped the economy is. Some 

70 percent of the population is unable to read and write. Although 

the percentage of literacy has doubled to about 30 percent in the 

last Z0 years (I. e., since the launching of the First Five-Year Plan 

in 1951) as a result of the rapid increase in population, the number of 

illiterates has in fact increased from less than 300 million in 1950-51 



to about 380 million (Menon, 1972). This means that even with the 

massive effort and investment in education in the last few years, 

The rapidabout 10, 000 illiterates have been added every day. 

rate of increase suggests that by increasing conventional facilities 

it will be very difficult to provide effective solutions to
alone, 


eradicating illiteracy and providing fundamental education.
 

India has been making tremendous
Since its independence in 1947, 


efforts to improve the living conditions of its people and to develop
 

the national economy to provide everyone with a richer life. On 

the progress has been considerable. India
the economic front, 

is said to have had a "green revolution" in agriculture with the 

75 million tons in
production of food grains increasing from about 

1966-67 to an estimated 110 million tons in 1971-72. 1 The national 

income is expected to grow to $45 billion by the end of the Fourth
 

Second
billion at the end of theFive-Year Plan in 1974 from $18 


The number of students enrolled in schools

Five-Year Plan in 1961. 


to over

and colleges has grown from about 9 million in 1955-56 


a great deal of economic progress
90 million in 1972-73. However, 


has been nullified by a rapid growth in the population.
 

Major portions of India are now experiencing drought, and the economic 

the extent to which the economicdislocation caused thereby illustrater 
yet overcome dependence on 

success of the green revolution cannot 


adequate weather.
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The annual rate of growth df the population has accelerated from 

1. 2 percent during 1941- 51 to 2. 1 percent during 1951-61 and 2. 54 percent 

during 1961-71. According to studies reviewed by Dhawan (1972), the 

of this rapid increase in population is the reductionprincipal cause 

in death rate as a result of improved health-care delivery; it is 

not due to a rise in birth rate, which is almost stationary around 

42 per 1, 000. The death rate is estimated to have fallen from a 

to 14 per 1, 000 duringlevel of 27 per 1, 000 population during 1941-51 

the bulk of the reduclion in death rate1966-71. Rao (1970) traces 

to a precipitous fall in specific mortality rate for persons in the 

age groups 0-1, 1-4, and 5-9. He concludes that this decrease in 

mortality will ultimately be followed by a decrease in fertility as 

people come to realize that children have better chances of survival. 

If the present growth trend continues, India's population is likely 

to exceed 1 billion by 1994. This figure is threatening indeed. The 

gravity of the situation is well understood by the government, which 

has embarked upon a major family-planning program. In 1971-72,
 

budget of about $80 million,
the Ministry of Family Planning had a 


a large sum for a developing nation like India. For all this, as
 

successful
the ministry itself admits, the program has not been as 

The 1971 census showed a population of 547 million as had been hoped. 


against a projected population of 561 million. Experts disagree about
 



set­
whether this lower figure results from a lowered birth rate or 

Even if this achieve­
backs in the health program (Sondhi, 1972). 

ment in curbing the population growth is attributed totally to the 

it is not yet an effect large enough to 
family-plannlng program, 

Clearly the family-planning message
make a significant difference. 

to most of the people. Two principal barriers 
is not getting across 


sex in the Indian
 
the high illiteracy and the taboo surroundingare 


a

While the problems posed by illiteracy call for medium 

society. 

the 
of communication that can reach illiterates as well as literates, 


more subtlety
sex demands a change toward
Indian attitude toward 


in the message.
and suggestiveness 

India's constitution promises free and compulsory education for all. 

A careful study of progress of education in India reveals what Dhawan 

record of expanding school 
(1972) calls "an admirable, if not enviable, 

to meet the rapidly rising number of school-going population."
facilities 


year

only 15. 6 percent of the total population in the 6-14 

In 1950-51, 


much larger 6- to
 
age group was enrolled in schools; despite a 

63 percent of this group
school age population in 1968-69,14-year-old 

Many people believe that the extent to which 
was enrolled in schools. 

the constitutional directive remains unfulfilled has less to do with
 

in the supply side than with deficiency in demand for
 
bottlenecks 

Dhawan (197Z) has correctly observed that it is primarily
education. 
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girls who remain out of schools. The lack of demand for education 

for girls seems to stem primarily from the lack of appreciation of 

the value of educating girls on the part of their parents and society 

in general. 

Apart from the possibility of changing the attitudes of parents toward 

educating girls, which would create a need for substantial increases 

in facilities, the biggest problems seem to lie in the quality of 

education, its relevance to the life and tune of independent India, 

and the wide gulf that apparently exists between the purposes of the 

present education system and the concerns of national developmont 

(Education Commission, 1967). In a way these problems point to a 

dire need for quality training of new teachers, retraining and 

continuous updating of in-service teachers, and inculcating new 

ideas and goals into the curriculum. 

In addition to the need to educate the female population, to 

upgrade education in rural aroas, and to increase the pace of 

social and economic development so that It equals the rate anticipated 

by the national planners, India faces severe social 

and domestic problems because of the narrowing of loyalties to 

regions and languages, a situation that threatens the integrity of 

the republic. Government leaders are consequently increasingly 
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concerned about promoting and sustaining unity. For all these 

ideal setting for applying mass media.to be anreasons, India seems 

Many Indian officials have long held the view that economic changes 

However, many failures 
automatically bring about social changes. 

programs of economic development and technological
in implementing 

change have shown the national planners that even well-conceived 

projects of modernization may fail to register with the people and 

supported by skillful 
to produce desired results unless they are 

to be greater realization
and adequate communication. There seems 

officials that the ambitious goals in 
among high-level government 

Plans cannot be realized except by the fullest
the Five-Year 


in education

participation of the population and that the inequalities 

cannot be removed and the quality speedily upgraded by using only 

inservice development.of teacher training andthe conventional means 

many circles in India, ranging
Currently.a great deal of interest in 

from the Ministries of Information and Broadcasting and Education 

to the Indian Space Research Organization (ISRO), is focused on
 

the

applying television for national development. At present, 


being advocated
on a nationwide scale isdevelopment of television 
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for eradicating illiteracy and creating social awareness, for obtaining 

greater participation of masses in programs of economic development 

and technological change, for bringing females into tho educational 

system, for improving education, for promoting national unity, and 

for providing agricultural and extension training. 

One must recognize from the very outset that television is only one 

of the means for mass communication and education. Mass com­

munication and education objectives briefly discussed earlier can 

be realized to various extents with the help of other mass media, 

such as radio and mobile and fixed motion picture units. Of course, 

the visual communication inherent in television may help a great 

deal in crossing the barrier of illiteracy and in communicating skills. 

There is considerable debate, inside as well as outside India, about 

whether India can afford television when many such basic needs as 

shelter, clothing, and food are unmet. While many critics think 

of television as a luxury, others are concerned with its cost and 

side-effects. Some believe that fixed and mobile motion picture 

units can perform the same functions as television, and at a lower 

cost. In this chapter, we refrain from joining the motion picture 

vs. television controversy except to note that a recent study (Dhawan, 

1972) has concluded that motion picture systems would be more 



expensive than television systems and that the spontaneity and 

afforded by a nationwide television systemsimultaneous access 


may have value in promoting national integration.
 

to review briefly the development and
Our purpose in this paper is 

plans and proposals for its 
current status of television in India, 

issues related to the choice of the technology for a nation­
expansion, 

to date and
wide expansion of television, satellite studies conducted 

and the forthcoming SITE experiment. We
their application to India, 

on the ATS-F SITE experiment in India
shall, in particular, focus 

and describe its evolution, objectives, configuration, management, 

costs of the hardware
and evaluation plans along with the associated 

We conclude with a discussion of the role
and software components. 


of SITE in providing information for planning the future evolution
 

of mass communication in India.
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II TELEVISION IN INDIA 

Development and Current Status 

small way in 1959 with the assistanceTelevision came to India in a 

of UNESCO. In 1956 the Indian delegation to UNESCO submitted a 

proposal regarding the establishment of a pilot television center 

to further educational and community development. The UNESCO 

General Conference authorized the organization of pilot projects 

that would assist member states in 11... the fuller use of press, 

film, radio and television for educational, scientific, and cultural 

purposes." The center was established in Delhi, and the transmitter 

and studio were completed in August, 1959. With a total of 71 sets, 

40 of which were supplied by UNESCO, television came to Delhi. 

The original transmitter had a range of 24 kilometers and served 

selected schools and community viewing centers in Delhi, New Delhi, 

and a few neighboring villages. 

Critics argued thatTelevision was not launched without criticism. 

India could hardly afford the luxury of television when basic needs 

for food, clothing, and shelter remained to be fulfilled. They argued 

that the enormous capital outlay required for the television project 
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could very well be used to alleviate the hardship of masses and that 

television could well have undesirable side-effects. The two 

over the Delhi television in the period
experiments conducted 

1959-1965, one with the support of UNESCO and the other with that 

some of the criticism.succeeded in mollifyingof the Ford Foundation, 

These experiments demonstrated the social and educational potential 

The success 
of television in a developing nation like India (Borra). 

dealing with the theme "Responsibilities
of these experiments, one 


did not
 
of Citizenship" and the other with classroom instruction, 

but it did help generate support for 
completely satisfy the critics, 

the cause of television in India. 

the Delhi television station was involved only
Up to August 14, 1965, 

in experimental transmissions related to social and cultural education 

and in-school instruction. Daily TV programming began on August 15, 1965 

area of Delhi city and its suburbs. In 1971,
and catered mainly to the 


tower (100 meters high) and a
 
with the installation of a new antenna 

increased to 60 kilometers.the range of the station was new transmitter, 

schools
At present, the number of television sets 	in Delhi homes, 


and community viewing

participating in in-school TV instruction, 


centers has grown to 65, 000 from the original 71 in 1959, when the
 

All India Radio (AIR), the organization responsible

station was begun. 
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for television as well as ridio broadcasting in India, estimates the 

sets in Delhi as 1, 000 sets per month.growth rate for television 

the figure
Based on an audience figure of 7. 5 persons per set, 

the current "Generalgiven by the Audience Research Unit of AIR, 

The general
Service" audience is in the range of 375, 000 to 400, 000. 

to 10:00 p. m. daily and
service broadcasts extend from 6:30 p. m. 

6:00 p. m, to 10:00 p. m. on Sundays. ThIle Delhi station also caters 

established as part of 
to community viewing centers (251 in 1972), 

and children in schools.
the social education experimental program, 

School television lessons are broadcast for grades 6 to 11 in physics, 

English, and mathematics.biology, chemistry, social studies, 

Viewing in schools is compulsory, and it is estimated that more 

students watch television lessons daily in 415 participating
than 250, 000 

schools in the Delhi area) (Chander, 1972).
schools (out of a total of 494 

with repeat
The total number of lessons broadcast per week is 16, 

transmissions for schools working in the afternoon. 

the Delhi TV station introduced agricultural telecasts twice
In 1967, 


a week, each of 20-minute duration (Vepa, 1969). The series is
 

named "Krishi Darshan," meaning agricultural television. Its
 

Currently,
frequency was increased to three times a week in 1970. 



some 80 	teleclubs in neighboring villages participate in the telecast. 

said to have a viewing audience of 8, 000. The project was
which is 

started initially to assess the effectiveness ef TV in improving 

to gain
agricultural productivity. A secondary objective was 

insights into the social and organizatio.Al problems of using TV 

A systematic field ev-ltuation was conducted
for developmental tasks. 


'in 1966 by the Department of Adult Education of the National Council
 

1969).
of Educational Re search and Training (NCERT) (Vepa, 

was of value in effectively disseminatingEvaluation confirmed that TV 

improved ag-icultural te!chniques. The experiment showed that 

can be produ,:ed for"C-minute agricultural programssatisfactor, 

$416), but it also demonstrated the 
a cost as low as Ps 3,000 (U.S. 

problems involved in organizing an effort of this nature in India. 

months instead of a scheduled 2 months to
For example, it took 11 


out of order.
install 80 sets. -ormally 10 percent of them were 


monsoon
with this 	figure going up to Z0-Z5 percent during the 

season; 	and the provision of physical supplies, such as improved 

seeds. fertilizers, and insecticides, was poorly coordinated with the 

telecasts. 

On October 2, 1972. a second television station was opened in
 

the sli for 2. 5 hours every evening.
Bombay. At present, it to on 

http:organizatio.Al
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which is to be increased to 3. 5 hours in the near future. Within 

the next few months, the Bombay station expects to start services 

in schools and urban and rural teleclubs. Srinagar, Amritsar, and 

Poona will soon have television service. The television transmitters 

at these locations are already being tested. Stations at Madras, 

Lucknow, Calcutta, and Jullunder are under construction and are 

expected to go into service by the end of 1974, along with eight 

off-air pickup relay transmitters. 

To meet the manpower requ.rements in television-related occupations, 

the Film Institute at Poona has developed special programs in 

television programming and production, where a television training 

institute has been set up with the assistance of the United Nations 

Developrment Program (UNDP). Television receivers are now being 

manufactured in India by a number of private industries without 

foreign collaboration and a tinirum of imported know-how. The 

import content in the TV sets manufactured in India is now at a 

relatively low figure of Rs 90 (U.S. $1Z. 50) per set, excluding the 
2 

picture tube (Department of Electronics, 1973). Bhara'i Electronics 

Ltd. (BIEL), Bangalore, has started manufacture of picture tubes and 

is gradually expected to replace lungary as the major supplier of 

The price of TV sets in India still continues to be high, the factory 

price of a 19" TV set being arouni Rs 1600 (U.S. $220). 



picture tubes to Indian manufacturers. At present, the Department 

of Electronics has approved 10 large-scale and 67 small-scale units 

sets with a total capacity of 196, 000 per annum.
for manufacture of TV 

-- both for studio
The domestic manufacture of television equipment 

is also being gradually
origination and control and for transmission --

organized. A n,,m-cr of research organizations are engaged in 

for domestic production; these include
developing television equipment 

the Central Electronics EngineeringBharat Electronics Ltd. (I3EL), 

the Electronic Systems Division
Research Institute (CEERI) in Pilani, 


of the Indian Space Research Organization (ISRO), and the Research
 

Laboratories of All India Radio.
 

Plans for the Expansion of Television
 

Terrestrial distribution. Until the beginning of the Fourth Five-Year 

low priority. Although it
Plan in 1969, television in India enjoyed a 


it was confined to the Delhi area
 was introduced in India in 1959, 

for about 15 years v istil the inauguration of the second television 

station in Bombay in October, 197Z. As mentioned earlier, Srinagar 

and Amritsar will have television service in the near future, and
 

Calcutta, Ju~lunder, and Luckno'
television stations at Madras, 


to be operated by the end of the Fourth Five-Year Plan in 1974
 are 
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along with eight off-air pickup relay stations. With the completion 

of these projects, it is estimated that the television signals will be 

available over 10 percent of the nation's area and will reach 17 percent 

of the population (Chander, 197Z). 

Television coverage in India so far has been extended along the lines 

of development plans projected by the All India Radio, a summary of 

which is contained in a paper by Jamison (1972). According to the 

AIR plan, the mainstay of the country's TV network would be the 

terrestrial system, which is to be evolved on a regional pattern. 

Twenty regional TV stations with program production facilities 

would be established to provide the nuclei of the regional networks. 

Each regional network would comprise a series of off-air pickup 

relay stations. Original plans, made public in 1969, called for 

establishing 20 regional stations and 80 relay transmitters in the 

Phase I, which was to last 7 years. Phase II, covering a period 

of three years, was to complete the relay network by adding another 70 

transmitters. The target population coverage for Phase I was 

65 percent and for Phase 1I, 90 percent. At current pricest the 

total capital outlay envisaged for Phases I and II was on the order 

of Rs l12 crores (U.S. $146 million). 
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a draft 
The Post and Telegraph (P&T)Department has prepared 

wideband microwave links in 4 and 6 
Fifth Five-Year Plan for 

of the country (Planning Com-
GHz bands covering major areas 

a further study has been
mission, 1973). In light of this plan, 


made by the All India Radio (AIR) to employ the proposed micro­

network to the fullest possible advantage for linking the 
wave 

in order to provide maximum popu­
terrestrial TV transmitters 

links made available
lation coverage. With the microwave as a 

result of the Fourth and draft Fifth Five-Year Plans of the P&T 

should be possible to link 104 transmitters to
Department, it 

to about 66 percent of the population. The
provide TV coverage 

revised AIR proposal for the Fifth Five-Year Plan, yet to be 

calls for 15 regional stations and
approved by the Government, 

of Rs 134. 1 crores
30 relay transmitters for a total expenditure 

It would extend TV coverage to approxi­(U.S. 	 $186 million). 


area and about 50 percent of its

mately 40 percent of India's 

population. 

AIR plans forSatellite distribution: previous studies. 

expanding domestic use of television were first submitted in 

1964-65 to the Bhabha Committeeb which was surveying the 
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status, potential, and scope of governmental initiatives for develop­

ing electronics in India. The late Dr. Vikram A. Sarabhai, a member 

of the Bhabha Committee and then Chairman of the Indian National 

Committee for Space Reseaj ch (INCOSPAR), was struck by what he 

called the meager requirements projected for television by AIR 

(Sarabhai, 1969). Instead of starting from very large metropolitan 

areas and moving progressively to smaller urban areas as called 

for in the AIR plan, he was interested in serving rural areas and 

linking isloated rural communities to centers of population. In 

1967, the Indian Space Research Organization (ISRO), then a division 

of the Department of Atomic Energy (DAE), organized a study of the 

cost and significance of a synchronous satellite that would link iso­

lated rural communities and distant centers of population through a 

national system for mass communication using television. The 

study team had the benefit of cooperation from the National Aero­

nautics and Space Administration (NASA) as well as the participation 

of specialists from many Indian establishments and departments of 

government. The study concluded, after looking into the feasibility 

and cost of four system alternatives -- from an exclusive terres­

trial system to an exclusive satellite broadcasting system -- that 

a hybrid system with direct satellite reception in thinly populated 



would 
rural areas and rebroadcast stations in relatively dense areas 

1969, or Menon, 1972).
be the best 	alternative (See Rao, 

of the Government of India 
the Depariment of CommunicationsIn 1969, 

committee to study plans for long-term television coverage 
formed a 

The committee consisted of its own andrepresentative
of India. 

representatives of the DAE and the Ministry of Information and Broad-

AIR proposed a 
the parent organization of AIR.

casting (I&B). 


while DAE presented
 
terrestrial distribution plan to the committee, 


DAE empha­possibilities. 
a more detailed development of satellite 


cover certain parts of
 
sized that using a satellite is the only way to 


possible to be non­
the country 	in 1974-79; that a satellite makes it 

discriminatory between villages and the cities; that the programming 

of villages are different from those of cities; and, 
requirements 


the whole national TV system
 
that with a multipurpose satellite, 

i.e., the revenues accruing
be put up free of cost,could, in effect, 


pay for the national
payload can
through the 	telecommunications 

3 
DAE also argued that a satellite system would enable 

TV system. 

a new and sophisticated field of tuchnology at 
the country 	to enter 

are strong 	economic arguments3 It stould 	be noted that there 
to pay for public television,

against taxing telecommunications 
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an early date and that it would enable India to leapfrog over inter­

mediate technologies in an effort to start catching up with more 

advanced countries in the field of technology. According to DAE, 

its proposal would have been much less costly than the AIR proposal 

by 30 percent and, over a 10-year period, would have earned 

Re 790 crores (U.S. $1.020 billion) more in revenues. 4 (In making 

its proposal for a satellite-based national television system, DAE 

had the benefit of two cooperative studies by U. S. aerospace com­

panies -- General Electric (1969) and Hughes Aircraft Company 

(1969).) 

In 1969, the Systems Engineering Group at the Indian Institute of 

a study for an advanced com-Technology Kanpur also conducted 

munication and mass education system for India (Prasada and 

Singh, 1969 and 1971). It proposed a hybrid airborne satellite 

television and communication system -- satellites for linking 

16 regional stations that originate television programs and for 

interconnecting four major Post and Telegraph switching centers. 

4 jamigon (1972) has argued that this additional revenue claim 

for a satellite system is misleading; with comparable demand 
system could provideassumptions a terrestrial microwave 

the same telecommunication service. 
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Unlike the Midwest Program for Airborne Television Instruction 

where TV programs originated within 
(MPATI) in the United States, 

this pro­
the airborne transmission facility from recorded tapes, 

posal called for a ground-to-aircraft UHF link to feed the airborne 

as 
so that live programs could be accommodated 

TV transmitters 

well. 

Other specific studies of the potential use of a satellite for a 

national television system include those made bi Rosenberg (1966), 

1968), and 
the Stanford Research Institute (Schramm and Nelson, 


In 1970, the Indian Space
1967).Stanford University (ASCEND, 


and the Massachusetts Institute of
 
Research Organization (ISRO) 


a feasible spacecraft
joint study of
Technology (MIT) initiated a 

channels 
design for delivering at least two to three broadcast TV 

MHz frequency band 
with multiple audio chr.nnels in the 800-960 


to community direct reception terminals while also providing
 

and TV distribution chan­
for point-to-point, multiple access, 


looked
 
nels (ISRO and MIT, 1971). Recently, Butman (1972) 

into the techno-oconomic factors involved in satellite-based 

television for India and concluded that satellite interconnection 

best in terms of cost,
of terrestrial transmitters is low
 

and gradual system growth.
technological risks, 
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Satellite distribution: present thinking. No consensus about the 

strategy for expanding television has yet been reached among the 

Indian official circles (Department of Communication, Ministry of 

Indian Space Research Organization,Information and Broadcasting, 

The system costs projectedand the Department of Electronics). 

by DAE and AIR for their respective systems have been much de­

bated. Neither DAE nor AIR estimates include studio equipment 

costs. There remain questions about costsand programming 

quoted in the DAE proposal for direct oatellite reception terminals 

(See Rao, 1969, or Science Today, 1970). These considerations, 

along with the slight revenue advantage of DAE system in the 

same
system cost comparison, make the two proposals about the 

in costs (about$ 210 million) for the signal distribution components 

includedof this system; programming and television sets are not 


in $210 million estimate. 5
 

cautioned about cost-overruns, which in U.S.5 jamison (1972) 
programs of this sort, according to studies by the Rand Corpora­

can push costs up by factors of three or four.
ation (Glennan et al.), 

A cautiously optimistic assumption, according to Jamisor, would be
 

an overrun factor of only two. Thus, the real costs of the signal
 

or DAE plan would likely be arounddistribution for either the AIR 


$420 million, with substantial margin for error.
 



In August, 1972, ISRO convened a national seminar on Indian 

Programs for Space Research and Applications. The seminar was 

attended by over 200 participants from all over India representing 

a total of 78 different organizations, government agencies, and in-

Communications in this seminar,stitutions. The Working Group on 

P&T Department,composed of representatives of All India Radio, 

the Ministry of Defense, and academic institutions, recommended an 

integrated television coverage plan combining the best elements of 

coverage through terrestrial microwave links and transmitters and 

each on a an S-band (2500 MYIz) satellite with five spot beams, 


separate frequency, covering the entire country (Department of
 

Space, 1973). The major recommendations of the Working Group 

1973):on Communications were (Department of Space, 

Since the Indian National Satellite is to follow 

SITE very closely, decisions approving the 

plan as a whole as a national commitment should 

be made early. 

Steps should be taken early to arrange international 

frequency coordination for the S-band and to obtain 

agreement among the countries whose services 

might be affected. 
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A vigorous program of research and development 
should be begun on the whole range of problems 
extending fU -n development by 1981 of full launch 

capability anu satellite electronics to development 

of TV projection systems for community viewing, 

digital modulation, and multiple access systems. 

It is urgent that an energetic manpower develop­

ment program be begun to have in position, on a 

progressive basis, the required number of persons 

having the necessary skills. 

of an Indian National Satellite System (INSAT)Since implementation 

represents a major investment both in space and ground segments 

during the Fifth Five-Year Plan period and since the use of satel­

lite for national TV coverage involves many ministries and 

governmental departments, the Planning Commission has set up a 

task force, with Professor M. D. K. Menon, Chairman of the 

Electronics Commission and Secretary of the Department of Elec­

tronics of the Government of India, to examine all aspects relating 

to INSAT (Department of Electronics, 1973). The aim of the task 

force is to examine the scope and possibilities of using the first 

INSAT-l, for television broadcasting as wellgeneration of INSAT, 

as telecommunications and earth resources survey, and to analyze 

of the INSAT system for these purposes inthe cost-effectiveness 

relation to other options. The Plaming Commission has indicated 
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the following priorities in the utilization of facilities made available 

by INSAT: 

Natural resources survey, 

Telecommunications, particularly related to rural
 
areas, and,
 

Television.
 

The main participants of the INSAT Task Force are (1) the Department 

of Space, which will be concerned with the space segment and earth 

stations; (2) the Department of Electronics, which is concerned with 

the overall electronics development and production activities in the 

TV and telecommunications connected with such a program; (3) the 

Ministry of Information and Broadcasting (I&B), which has the prime 

responsibility for the national TV coverage and broadcasting; and (4) 

the Ministry of Communications, which will make use of INSAT for 

general telecommunications. User departments of the Indian Govern­

ment, such as Agriculture, Education, Health and Family Planning 

are also participating in the Task Force. The Task Force has 

established two separate working groups, one for hardware and 

another for software. The major objectives of the group working on 



hardware are as foUows: 6 

To look into the detailed plan proposals of ISRO, 
Ministry of Information and Broadcasting (l& B), 
and with the Posts and Telegraphs (P&T) 
Department. 

To examine the proposed total system capabilities 
and recommend the hardware that would meet the 
requirements of the various users. 

A draft version of the report of the RISAT hardware group (Planning 

Commission, 1973) has recently been released in India. Although the 

basic concept of INSAT has remained the same as in tile first proposal 

made in 1969, the cost details, capabilities, and operational frequtency 

for broadcast channels have somewhat altered. According to the draft 

report, issued in May 1973, INSAT satellite is to be located in geo­

synchronous orbit at 790 East longitude. INSAT satellite is to have 

five spotbeamus (See Figure I for the intcgratcd TV coverage plan 

proposed by ISRO), each about 1. 6' wide and operating on separate 

frequencies in the S-band (2.50-2.69 GHz), with an Equivalent Isotropic 

6 At this writing, the authors had access only to the report of 

the hardware working group. 
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Radiated Power (EIRP) of 51 dbW (equivalent 1Z5 KW). This EIRP 

is adequate to facilitate direct reception by augmented community 

satellite television receivers. INSAT-1 is to have a total of five 

transponders available for telecommunications for the use of P&T 

Department -- four of which are to operate in spotbeam mode in 

the C-band (4 and 6 Gliz) to interconnect four major &T switch­

ing centers; the remaining onn, with a 60 beam, is to be used for 

remote area communication. The former are to handle three 

carriers each (38 dbW EIRP/Carrier and 450 one-way voice chan­

nels/carrier), whereas the latter is to have two transmitters 

(33.8 dbV EIRP/transmitter). The satellite is to be launched 

using a Thor-Delta launch vehicle. 

The proposed MNSAT configuration offers scope forl relay broad­

cast of television programs both within the regions illuminated by 

the spotbeams and, when necessary, on a nationwide basis. The 

spotbeam technique is particularly attractive from the viewpoint 

of software because it can respond to distinct regional needs 

without affecting the possibility of a national hook-up. In addition 

to the interconnection of master and slave TV transmitters, which 

are to serve conventional Very High Frequency (VHF) TV setsi 
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the revised proposal calls for 150, 000 community TV sets augmented 

for direct reception from the satellite. Also included in the revised 

INSAT proposal are 200 low-power rebroadcast VHF transmitters, 

about 60, 000 villages in areas with r.latively highwhich are to serve 

but which are not included in the Fifth Five-Year Planvillage density, 

of AIR. 

The group working on INSAT hardware has recommended the launch 

The total costof the INSAT satellite in the fourth quarter of 1976. 


of the hybrid satellite -terrestrial television expansion in India during
 

the Fifth Five-Year Plan is estimated as Rs 181.35 crores (U.S.
 

$252 million); programming costs are not included in the $252 million
 

estimate. The Planning Commission is expected to make its decision
 

on the strategy for expansion of mass communication in India during
 

The chances for the approval ofthe Fifth Plan (1975-79) shortly. 


INSAT seem to be fairly good. Although system cost estimates are
 

important. perhaps central, if massive expansion of TV is decided 

upon, satellite and terrestrial costs would probably differ little. 

the final decision might wellThus, the authors believe that in Indir., 


depend upon such nontechnical considerations as:
 



Which plan would most promote national unity while 

allowing for regional differences? 

Which plan shows promise of bringing the most 

creative talents to bear on the problem of program­

ming? 

Which plan would allow for the type of detailed and 

ongoing critical evaluation that would lead to con­

structive evolution of the system? 

To what extent does each of the plans contribute to 
national security -- through technology creation 

and/or through creating dependence on foreign 

powers?
 

How important is it to reach villages soon? (Speed 

of implementation is not universally considered 

desirable -- some claim that the development pro­

cess could be thrown out of balance. Also, what 

are the implications of acquiring 570, 000-1, 400, 000 

television receivers in a short span of time? ) 

Which plan is most compatible with the management 

structure capable of assessing and implemernting 
national objectives? 

The SITE experiment should provide information relevant to a number 

of these questions that could help guide the development of mass com­

munications in India during the Fifth Plan and thereafter. 



IL iSRbO-NASA ATS-F SATELLITE INSTRUCTIONAL
 
TELEVISION EXPERIMENT (SITE)
 

Iitroduction 

On September 18, 1969, the Department of Atomic Energy of the 

Government of India, the agency responsible for space research 

in India at that time, and the National Aeronautics and Space Admin­

istration (NASA) of the United States signed a memorandum of 

understanding to conduct jointly an instructional television experi­

ment using the ATS-F satellite. 7 The experiment will use direct 

satellite television broadcast to rural community receivers and 

limited rediffusion through Very High Frequency (VHF) transmitters 

in areae with relatively dense receiver population. The Department 

of Atomic Enei decided to engage in this experinent in order to,y 

follow up their 1967 study, which had concluded that a hybrid system 

with direct community reception and rebroadcast stations would be 

the best alternative, Originally, the ATS-F satellite was to be 

7 Memorandum of Understanding Between the Department of Atomic 

thergy of the Government of India avid the United States National 
Aeronautics and Space Administration, September 18, 1969, 
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available to india for experimeintation in late 1972 or early 1973, 

some 6 months after its launch in the second quarter of.1972, 

Difficulties in satellite subsystem procurement and integration have 

caused the satellite launch to be delayed until April, 1974. The sub­

sequent delay in initiation and scheduling of U.S. domestic educational 

technology demonstrations for the Rocky Mountain States, the Appala­

chian region, and Alaska for the first year of the satellite life have 

moved the starting date of the Indian ATS-F experiment to the middle 

of 1975. 

After its first year over United States at 940 West longitude is com­

pleted, ATS-F will be moved to 35 East longitude for coverage of 

India. NASA will maintain control of the satellite, while the use of 

the satellite for the ITV experiment will be under the exclusive con­

trol of India. For 1 year, ATS-F will be made Irvailable for SITE 

for 46 hours each day. The appropriate authorities of the Govern­

ment of India are solely responsible for coordinating radio frequencies, 

eaith-toasate!lite and satellite-to-earth transmissions, for the experi­

me nt. 

A fieqtiehCy a.modulated TV carrier at 6 G1z will be tfansmitted to the 
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of the two earth stations:ATS-F earth-coverage antenna from one 

The signal is to be processed and retrans-Ahmedabad or Delhi. 

mitted at both 4 GHz and 860 MHz by the satellite-borne transponder. 

to be used to monitor the system performanceThe 4 GHz downlink is 

only on a limited time basis. The 860 MHz downlink will be used to test 

the concept of the hybrid system described earlier -- direct reception 

receivers as well as higher sensitivityby low-cost augmented TV 

for rebroadcast at VHF to conventional TV(and cost) earth-stations 

receivers. System ec!sign parameters are such that an equivalent 

TASO Grade I picture will be received by the direct reception ter­

minal while a CCIR-recommended quality signal will be received by 

the rebroadcast earth-station. A total of Zj 400 divect reception sets 

will be located in Zj 400 villages, The direct reception terminals wili 

be located in clusters of about 400 each in the various parts of India 

while, in addition, 3, 000 conventional TV sets will be located in areas 

or planned Very High Frequency (VHF) TV transmittersiiieak existing 

and will receive SITE programming via rediffusion of satellite TV 

broadcast signal, 

The ATS-F MHz antenna beam coverage of India for SITE Is shown in
 

FigUte Z, along with the rediffusion and direct reception terninal
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Figure 3 shows centers of SITE activities in India, whileclusters. 

schematic diagram of site configuration.Figure 4 shows a 

Description of SITE 

of SITE can best be summarized byObjectives. The objectives 

Memorandum of Understanding;quoting directly from the DAE-NASA 

these objectives still appear in official statements, e.g., Rao (1972). 

General Objectives 

The general objectives of the experiment will be to: 

Gain experience in development, testing and manage­

ment of a satellite-based instructional television 

system particularly in rural areas and to determine 

optimal system parameters. 

Demonstrate the potential value of satellite technology 

in the rapid development of effective mass communi­

cations in developing countries. 

Demonstrate the potential value of satellite broadcast 

TV in the practical instruction of village inhabitants. 

Stimulate national development in India, with impor­

tant managerial, economic, technological and social 

implications. 
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Specific Objectives 

Indian Instructional Objectives 

Primary 

0 Contribute to family-planning objectives. 

* 	 Improve agricultural practices.
 

Contribute to national integration.
* 

Secondary
 

a 	 Contribute to general school and adult education. 

0 	 Contribute to teacher training.
 

Improve other occupational skills.
 

Improve health and hygiene.
 

Indian Technical Objectives 

Provide a system test of broadcast satellite TV for 

national development. 

a 	 Enhance capability in the design, manufacture, de­

ployment, installation, operation, movement and 
maintenance of village TV receivers. 

a 	 Gain experience in the design, manufacture, in­

stallation, operation and maintenance of broadcast 
and/or distribution facilities to the extent that 
these are used in the experiment. 
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Gain an oppo;,tunity to determine optimum receiver 

density, distribution, and scheduling, techniques of 

audience attraction and organization, and to solve 

problerns involved in developing, preparing, pre­

senting and transmitting TV program material. 

United States Technical Objectives 

Test the design and iunctioning of an efficient, 
wideband space-borne FM trans­medium-power, 

MHz band, andmitter,8 operating in the 800-900 
in using this space application.gain experience 

about 2, 400 direct satelliteTarget audience. As mentioned earlier, 

TV broadcast reception sets will be deployed in six clusters of approx­

sets each by the Indian Space Research Organizationimately 400 

(ISRO). Over 3, 000 conventional TV sets in Amritsar, Delhi, Nadiad, 

areas will also receive SITE programming throughand surrounding 

trans­
rediffusion of satellite TV broadcast signal by terrestrial TV 

of the Govern­
mitters. In consultation with the concerned departments 

ment of India, SITE management has recommended that the direct 

Mysore, Andhra
reception clusters be located in Orissa, Madhya Pradesh, 

8 This transponder is also to be used for Television Relay Using Small
 

The purpose of

Terminals (TRUST) experiment in the United States. 

this technological experiment is to advance and promote the technology
 

of wideband satellite communications to small ground terminals by de­

veloping and demonstrating a pilot system using the ATS-F spacecraft
 

with its high-gain parabolic reflector. Details of this experiment
 

could be found in The ATS-F and -G DATA book (1972).
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Diharand Rajasthan. Important considerations said to
Pradelh, 

are (See Sarabhai, 1969,
have weighed in selecting the cluster areas 

service in these villages on a con­
or Lal, 1969): (a) provision of TV 

on-going nationaltinuing basis even if there is no plan for an 

on
television satellite system; (b) availability of matching facilities 

so that the aspirations or expectations created through
the 	ground 

(c) 	 maximum common
television programs could be satisfied; and, 

across the message. Using
agro-economic-socio conditions to get 

those criteria, ISRO and A111, in consultation with user Ministries, 

clusters to be located in parts of the following dis­
have selected 

tricts: 

and Mehboobnagar1. 	 Hyderabad, Kurnool, Medek, 

(Andhra Pradesh)
 

2. 	 Champaran, Darbanga, Muzaffarpur, and Saharsa 

(Bihar) 

and 	Raipur (Madhya Pradesh)3. Bilaspur, Durg, 


4, Bijapur, Gulbarga, and Raichur (Mysore)
 

5. 	 Dhenkenal, Phulbani, and Sambalpur (Orissa) 

and Sewai Madhopur (Rajasthan)6. 	 Jaipur, Kotah, 

Since direct broadcast to community receivers would be most advan­

tageous in isolated communities where receiver density is low and the 
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level of development of 
scope for development greatest, the low 

various states is reflected in the selection of dire-ct reception chll­

ters. The convention.al TV recceivers aire to be loc.ted is%three 

clusters around the existing TV stations at Delhi andi Attritar 

Nadiad its c;Gujrat currt'ntly Issn....t.uct|nn.
and a transmitter at 

The proposed areas pr(.sent a fair crosti-sectioit of the different 

-- they include comparativelystages of economic dcvelopmenit 

as well as those that are lcatt developed. Thedevelopcd areas 

wlhcrc direct reception andselection of villages in thce areas 

installed hlis not yet been comuplcted.conventional TV sets will be 

It i being nadc final in consultation - states involved andwith the 

depends on such factors as accessibility, available powmer supply. 

suitable location for installation of a TV
and the existence of a 

receiver. 

Because available satellite time is limited (4 hours a day), it has 

been decided that programming for some of the target areas be
 

Programs for Orissa and Madhya Pr.\clesh
undertaken jointly. 


on
will have a common picture, with Oriya and Hindi the accom­

panying audio channels. Programs for Andhra Pradesh and Mysore
 

common picture with two different languages on the
will carry a 

http:convention.al
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audio channel, whereas programs for Bihar and Rajasthan will be 

broadcast independently. 

As discussed previously, the experiment has many, varied instruc­

tional objectives although they all deal with gaining insights into 

practical instruction of village inhabitants in family planning, agri­

culture, national integration, school and adult education, teacher 

training, occupational skills, and health and hygiene. Since the 

instructional objectives are varied, the audience for the total ex­

periment includee illiterates, farmers, housewives, preschool 

children, school children,. and classroom teachers, A broad pro­

gram pattern f - SITE has been worked out in collaboration with 

uer agencies, including the Ministry of Agriculture, the Ministry 

of Family Planning, the Ministry of Education, and the Ministry 

for Information and Broadcasting. Because of the working and 

living conditions in Indian villages, the programming pattern 

makes the time for community viewing available in the evening 

(Chander, 1972). Because viewing time is limited, a composite 

format, about 2. 5 hours long, has been planned. Accorciing to the latest 

onavailable information, half an hour is to ", devoted to a composite program 
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agriculture, health and family planning; half an hour to a weather report, 

market rates, and news items of particular interest to rural conmuni­

an hour or so to what has been described as general
ties; and, about 

The utility programs will be directed tomeaningful entertainment. 

specific language groups, and general entertainment programs are to be 

common to all the groups and broadcast in Hindi, the national language 

of India. 

For 1. 5 hours every day, 	 programs are planned for school age children 

We have been unable to find any informationand for teacher training. 

In December 1972, Romesh 
on the specific objectives of these segments. 

Chander, who as Director of Television (Satellite) at the All India Radio is 

of SITE software and evaluation of
responsible for overall development 

the experiment according to instructional objectives, mentioned that 

these programs will be designed to meet specific objectives decided by 

the educators; he did not mention the specific objectives and whether 

progress had been made on developing these programs (Chander, 1972). 

Nature of Information that SITE Is Intended to Provide. SITE 

provides a system demonstration and test of broadcast satellite 

television for national development. Its basic purpose is to demonstrate 



the feasibility of the hybrid concept -- direct satellite reception by 

community receivers in rural areas and rebroadcast at VHF in areas 

with relatively dense receiver population -- proposed by ISRO for 

extending television coverage to all of India in a short time span. 

Apart from building a constituency of supporters of the concept in the 

event of a successful implementation and operation, it will provide 

ISRO management with valuable insight into the design, manufacture, 

deployment, installation, operation,and maintenance of community 

receivers in rural areas. Such experience would be of great value 

not only in properly estimating the operating cost of an Indian national 

satellite television system but also in laying out the implementation 

and logistics for such a system. It will also yield very valuable infor­

mation on the design, manufacture, operation, and installation of 

rediffusion facilities and provide an opportunity to determine optimum 

receiver density. The information it provides on cost, implementation 

problems, and village reactions to mass communication by television 

will be valuable in ascertaining whether massive investment in tele­

vision is appropriate for India now or sometime 'n the future. 

SITE will also provide an opportunity to determine effective techniques 

for attracting and organizing audiences and an opportunity to solve 

problems involved in developing and presenting bi- and unilingual. 
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TV program messages for practical instruction. In India, as pointed 

of television for practical instruction of villagersoat earlier, the use 

has been inhas heen quite limited. When TV has been used, it 

villages near large metropolitan areas like Delhi. Little is known 

about the problems of perception and comprehension of the inhabitants 

of isolated rural areas far away from the major metropolitan centers. 

Also, SITE is an experiment in bringing change to isolated rural areas. 

Any rapid change in a setting that has-been unchanged for long will un­

doubtedly be accompanied by a cultural shock. SITE experience can 

be helpful in determining techniques for presenting programs that make 

any accompanying shock palatable. 

In brief, SITE is being looked upon in India as a giant case study to 

find answers to technical and programmatic problems encountered in 

planning, designing, organizing, and creating a viable system of edu­

cational broadcasting by satellite. However, the implications of SITE 

extend far beyond India. The experience and information it yields, es­

pecially in system hardware and organization areas, are likely to be of 

considerable interest to decisionmakers in other developing nations 

that have large areas, large populations, and the opportunity to use 

space communications systems for national needs. 
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Management of SITE 

The Memorandum if Understanding between the Department of Atomic 

Energy (DAE) of the Government of India and the U.S. National Aero­

nautics and Space Administration (NASA) spells out the respective 

responsibilities of the DAE and NASA for conducting the experiment. 

The DAE 9 is to develop, provide, arid maintain in service the ground 

segment of the TV satellite experiment system; to develop and use 

ITV program materials that will carry out the instructional objec­

tives of the experiment; to develop and implement a mutually 

acceptable experiment evaluation plan; and to make available trainees 

for such training (at NASA facilities) as may be agreed upon by the 

Indian and U.S. program managers. NASA is to place into geosta­

tionary orbit the ATS-F satellite, position it at 350 East longitude 

to provide coverage to India, and maintain it on station for approxi­

mately I year. The time allocated for SITE is 4 hours a day. 

9 Since 1972, the Indian Space Research Organization (ISRO) has been 

separated from the DAE and brought under the newly created Depart­
ment of Space of the Government of India. Consequently, all DAE 

responsibilities cited in the Memorandum of Understanding in regard 
to SITE are now the responsibilities of the Department of Space. 
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also to provide the DAE training and consultative servicesNASA is 

agreed to between program managers. DAE and NASA are to meet 

all costs associated with their respective participation in SITE, and 

involved. no exchange of funds 	between India and the United States is 

Office of Appli-
The Office of Communication Programs of the NASA 

in charge of managing the U.S. responsibilities. Williamcations is 

Robbins of this office is the U.S. program manager for SITE; Anthony 

Sebelhaus of the Goddard Space Flight Center's ATS Project Office 

Project Manager and Leader of the Operations Work­serves as U.S. 

ing Group; and John 	E. Miller of Goddard Space Flight Center, the 

U.S. 	 Principal Investigator of SITE, is primarily responsible for 

The Program Manager coordinates the U.S. efforttechnical matters. 


and carries out day-to-day project requirements in collaboration with
 

the Indian Program Manager, the ATS Project Office at the Goddard
 

Space Flight Center, and NASA's Office of International Affairs.
 

In India, the development, implementation, and evaluation of Satellite 

the responsibility ofInstructional Television Experiment (SITE) is 


Center of the Indian Space Research Organi­the Space Applications 

zation (ISRO). ISRO has set up a SITE Policy Committee chaired by 
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to provide policy guidelinesProfessor S. Dhawan, Chairman of ISRO, 


for SITE planning, implementation, and interagency coordination.
 

The Space Applications Center has established a SITE Management
 

Board for the management of SITE. It is chaired by Professor E. V.
 

whichChitnis, the Program Manager for SITE. In contrast to NASA, 

has only one Project Manager for SITE who is primarily concerned with 

Board hav three Project Mana­the ATS-F spacecraft, SITE Management 

gers, one each for Earth Stations, Zlectronics,and TV Hardware and 

The overall SITE operations in ISRO are the responltubilitySoftware. 

of the Operations Manager. A systems engineering group provides 

systems support for SITE, particularly for activities like system inte­

gration, systems checkout, deployment, etc. ISRO coordinates its 

responsibilities with those of NASA through an ISRO resident represen­

tative at the Goddard Space Flight Center of NASA and through periodic 

ISRO-NASA SITE review meetings held alternately in India and the 

United States. 

The All India Radio (AIR) has the prime responsibility for SITE soft­

ware, although the Audio Visual Instructional Division (AVID) of the 

Space Applications Center has been given a major role in softvare R&D.
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AIR has set up a special unit to fulfill its responsibilities. 	 Since a 

a SITEnumber of other ministries I 0 are providing inputs to SITE, 

underInter-Ministerial Coordination Committee has been established 

the Chairmanship of Professor S. Dhawan, Secretary of the Depart­

ment of Space and Chairman, ISRO. 

responsibilityThe Electronic Systems Division (ESD) of ISRO has 

for the ground segment required for the experiment. The ESD is 

solid state TV receiversalso responsible for developing ruggedized 

that can be used for community viewing in unelectrified villages, and 

front-end converters required for direct satellite reception. Proto­

type models of the solid state TV sets have been developed by the 

ESD, which is currently involved in developing low-power VHF TV 

transmitters for rediffusion. 

The Experimental Satellite Communications Earth Station (ESCES) 

of ISRO will serve as the prime station during the experiment. It 

will be used for transmitting TV program material to ATS-F and 

10 These ministries include Education, Family Planning, Agriculture, 

Health, and Information and Broadcasting. 
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for monitoring these transmissions and the performance of the 

spacecraft. ESCES will also coordinate with NASA and other Indian 

earth stations being set up for the experiment at Delhi and Amritsar. 

ESCES has been modified for the purposes of the experiment with 

the assistance of the United Nations Development Program (UNDP). 

The chicken mesh antenna required for the direct satellite reception 

-- 3. 04 meters in diameter -- has been designed by ESCES. ESCES 

is aiso responsible for setting up a receiv'i-transmit earth station at 

Delhi and a receive-only earth station at Amritsar for SITE. 

ISRO has created an Audio Visual Instructional Division (AVID) for 

SITE. AVID, which is located at Ahmedabad with an R&D Studio in 

Bombay, is to look after the instructional aspects and objectives of 

the experiment, primarily those related to research and evaluation. 

AVID, along with the All India Radio's (AIR) Television (Satellite) 

section, is engaged in the planning of instructional prototype material 

and in evolving an optimum research-cum-production methodology for 

production of programs for SITE. 

Field units are planned for installing and maintaining receivers, for 

providing film inserts to bring the telecasts within the day-to-day ex­

perience of the audience, and for ensuring proper use of the programs. 
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The details of the programming and utilization field units are not 

yet available, but those for receiver maintenance are fu!ly developed. 

Figure 5 shows the thre-tier maintenance system for SITE that has 

been proposed by Rao and Karnik (1972). 

The first tier wiU be at the village level and have only the bare mini­

mum of equipment required. The second tier 'ill be larger both in 

terms of equipment and manpower and will be located in a reasonably 

large town. The third or top tier will function as a central office of 

administrative control and maintenance planning and inventory con­

trol. At the lowest level the maintenance unit will act mainly to 

identify and replace the faulty modules. The modules will not be 

repaired at this level unless the fault is a simple and obvious one. 

They will be sent to the next level (tier 2), which will look after the 

repair of modules and their return to the sender for reuse. Only if 

the defect cannot be traced by the tier I technician will the set itself be 

removed and sent to the tier 2 center. Tier 3 will function mainly as a 

central control office for administration, inventory control, and 

planning and data analysis. It will collect all the necessary data on 

set failures, which will be passed on both to the lower level centers 

and the set manufacturer. There are no plans for providing tier I 
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Tier 2technicians with mechanized transport except bicycles. 

in each cluster of villages participating in SITE, willcenters, one 

have a jeep for transporting sets and administering four to six tier 

I centers. 

SITE Hardware 

The hardware needed for the SITE experiment includes receive and 

transmit earth stations at Ahmedabad and Delhi and a receive-only 

station at Amritsar; ruggedized solid-state TV sets with low-power 

receive antennas for direct reception; the front-endconsumption; 

for receiving wideband FM satellite signal at UHF andconverters 

sources fordelivering to the TV set a VHF AM-VSB signal; power 

sets in unelectrified areas; and, VHF rediffusion systems. Except 

for some of the subsystems of the three earth stations, all the hard­

ware systems for SITE h.ave been designed by ISRO and are to be 

manufactured in India. This is no small feat for a developing nation 

like India whose electronics industry has limited experience in the 

design and manufacture of VHF, UHF, and microwave components 

and systems and has only recently initiated production of television 

receivers and other related equipment. 
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As far as the earth stations are concerned, ISRO engineers are 

responsible for systens design, installation, maintenance, and 

management of earth stations for SITE at Delhi and Amritsar. ISRO 

engineers have already acquired experience in these tasks by setting 

up the Vikram Earth Station at Arvi, which is a part of the INTELSAT 

system. The United Nation's Development Program (UNDP) has pro­

vided assistance through the International Telecommunications Union 

(ITU) for upgrading the Experimental Satellite Communication Earth 

Station (ESCES) at Ahmedabad, which is to serve as the prime earth 

station for SITE. Hughes Aircraft Company is participating in this 

effort, which is being coordinated in India by an ITU Technical 

Coordinator. 

A Compendium of Monographs on the hardware aspects of Satellite 

Instructional Television Systems by Rao et al. (1972) and the Annual 

Report (1972-73) of the Department of Space (1973) present an excellent 

overvie',, of the research, design and development problems of the 

various aspects of the hardware requirements of the SITE ground seg­

ment and provide a progress report on the various hardware projects 

and the development of a maintenance system for s'%rvicing receiving 

systems. These reports indicate that the hardware systems have gone 
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through a successful developmental and laboratory prototyping phase. 

What remains to be seen is how successfully these prototypes can be 

put into quantity production, which undoubtedly would take place out­

side of LSRO (at the Electronic Corporation of India Ltd.). 

The Electronic Systems Division (ESD) of ISRO has completed the 

prototyping and testing of community receivers (a direct reception an­

tenna, a UHF front-end, and a conventional television set). Solid state 

ruggedized TV sets suitable for use in villages during SITE have been 

developed by ESD and the Electronics Corporation of India, Ltd. ISRO 

has decided in favor of ECIL design. ECIL is to manufacture Z, 400 

solid state ruggedized TV sets for use in SITE. These sets are de­

signed for operation from 24-volt battery in unelectrified villages. The 

set design is modular for ease of servicing and maintenance. ECIL has 

been engaged in manufacture of regular TV sets 'or use in cities. Based 

on ECIL's experience with manufacture of regular TV sets, a Mean Time 

Before Failure (MTBF) of 2, 000 hours is anticipated for ruggedized sets. 

The three approaches proposed for powering receiving systems in un­

electrified villages are:I ! 

IAt present, less than 20 percent of the villages in India are electrified. 

The receiving systems to be installed are DC/AC type and, in unelec­
trifled areas, use lead-acid type batteries for electric power. 
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1. 	 Wherever possible, existing power distribution 

be used; where a village is situated within 2 
miles of existing lines, extensions to the villages 
be made. 

2. 	 For distances greater than 2 miles from a power 

source, engine/generators be used for central 
battery charging with capacity large enough to 
service villages within distances up to 5 miles. 

3. 	 To service all villages and battery-operated sets 

at distances greater than 5 miles from a power 
source, a dedicated engine/generator be provided 
in each such village. 

The community receiving systems for direct satellite television recep­

tion at 	UHF from ATS-F will use a 10-foot diameter chicken-mesh 

paraboloidal antenna (25 dB gain with 40 percent efficiency). The an­

tenna developed by ISRO engineers is completely steerable, easily 

transportable, and simple to install. The cost estimates for 7- and 

10-foot 	antennas are Re 375 (U.S. $52) and Rs 500 (U.S. $70), respec­

tively. The antenna and supporting structure are designed to withstand 

a wind 	velocity of 50 miles or greater. The UHF front-end has a 30 

MHz band-width in the 790-890 MHz band and the noise figure of the 

complete receiving system is 6 dB. The size of the television set is to 

be 23" 	diagonal. Although the receiving system will be capable of re­

ceiving 	both audio channels. transmitted along with the video signal, 
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only one of the channels could be selected for hearing at any given 

time. 

The limited rebroadcast systems, contemplated for use in SITE to 

reduce ground equipment costs in small areas (300 square miles or so) 

vith high receiver densities, will have a 15-foot parabaloidal antenna 

similar in design to that used for direct satellite reception, a trans­

istor preamplified with 4. 5 dB noise figure, a converter to extract the 

baseband from the FM satellite signal, and a conventional TV trans­

mitter. The AM-VSB rebroadcast transmitters will operate in Bands 

I & III (Channels 4-7) with a 100-watt peak power with a transmitting 

antenna having a gain of at least 5 dB and antenna tower height of about 

150-250 feet. A superturnstile antenna structure has been chosen for 

AM-VSB redifusion. The 100-watt peak power AM-VSB rediffusion 

system. including satellite reception antenna, preamplifier, converter, 

100-watt peak power solid state transmitter, 150-foot antenna tower, 

and a superturnstile antenna, is projected at Rs 175, 000 (U.S. $23, 000). 

Software for SITE 

An examination of the programming that has been proposed for SITE 

(see Chitnis et al., 1971 and Chander, 1972) suggests that SITE is 



-55­

really an experiment in educational television with both instructional 

and what has been described in the United States as public components. 

SITE is concerned not only with practical instruction but also with cul­

tural enrichment. 

A total of 4 hours a day of programming is planned for SITE -- 2.5 

hours of it in the evening and the remaining in the day. In the evening, 

half an hour is to be devoted to a composite program on agriculture, 

health, and family planning, etc., half an hour to news and current 

affairs, and about an hour to general "meaningful" entertainment. 

During the day, programs will be addressed to school age children and 

classroom teachers. 

As mentioned previously, programs for some of the target areas are to 

be grouped together. Programs for Orissa and Madhya Pradesh will 

have a common picture with Oriya and Hindi on the two audio channels. 

aParticipating villagers in Andhra Pradesh and Mysore will receive 

common video signal With two different languages (Tamil and Telegu) 

on the audio channels, while the programs for Bihar and Rajasthan 

states will be put out independently with only one audio (in Hindi). The 

utility programs in the evening. i.e., programs dealing with agriculture, 

health, family planning, etc., will be directed to specific language 
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groups -- Tamil/Telegu, Oriya/Bengali, and Hindi. The general 

entertainment program would be common to all the groups and in a 

language (most likely Hindi, the national language of India) that may 

to an extent be understood in all the regions. Thus, the general en­

tertainment programs are also to serve to promote national unity. 

Table 1 gives the proposed evening broadcast schedule for SITE. 

In the winter months, the programming is advanced by half-hour as 

the day ends earlier. The above time allocations give a viewing 

time.of 60 minutes to the Andhra Pradesh and Mysore audience, 60
 

minutes to the Orissa audience, and 120 minutes to the Madhya Pradesh,
 

Bihar, and Rajasthan audience. AIR feels that even though the in­

structional programs of one region like Madhya Pradesh may not have 

mucb relevance to another region like Rajasthan, the very fact that 

the audience would be exposed to television for an appreciable length 

of time might give a more observable impact. 

A clear picture of the daytime programming for SITE is yet to 

emerge. Apparently, the SITE programming group is still busy 

sorting out what the focus for "in-school" satellite television should 

be, since the various states follow different curricula. The SITE 

group is reported to be examining the possibilities of teaching a 



Table I 

SITE EVENING BROADCAST TIME-TABLE 

PERIOD TIME (P.M.) REGION 

Junc 3, 197S to 
Septcober 30, 197S 

6:30 - 7:00 Andhra Pradosh and Mysoro 

Harch 1, 1976 to 
7:00 ­ 7:30 Common Program to all Regions 

Junc 2, 1976 7:30 - 8:00 tadhya Pradesh and Orissa 

8:00 ­ 8:30 Bihar 

8:30 ­ 9:00 Rajasthan 

October'l, 197S to 6:00 ­ 6:.. Bihar 
Fcbruary 29, 1976 

6:30 - 7:00 Rajasthan 

7:00 - 7:30 Madhya Pradesh and Orissa 

7:30 - 8:00 Common Program to all Regions 

8:00 - 8:30 Andhra Pradesh and Mysore 
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language through the satellite television. Anyone know­common 

ledgeable in the problems involved in organizing instructional television 

across school district and state boundaries in the United States can 

easily appreciate the problems that SITE management might be facing 

in this area, especially when the satellite has only one channel to offer, 

for only 4 hours a day. Recently, suggestions have been to do away with 

the "in-school" component and instead focus on adults (U.N. Panel 

Meeting on Satellite Instructional Television Systems, (1972). 

However, as pointed out by Chander (1972), since the farmers are not 

likely to be available for more than 2.5 hours every evening, the 

remaining time could beat be used for a school TV. Indications are 

that the daytime programming wil not be designed for use as an in­

tegral part of the classroom teaching and that it would not be directed 

at a particular grade. Instead, it would aim at a broad age group. 

The Ministry of Education is reportedly coordinating school schedules 

in the cluster states. The absence of a clear picture of the daytime 

programming is disturbing when one considers that the experiment is 

to start in only 20 months. The consolation lies in the fact that AIR 

has previous experience in in-school programming, and some of the 

initial learning would be reduced. 
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On the basis of a 4-hour transmission schedule every day, the total 

program requirements for the experiment will be in the neighborhood 

of 1, 500 hours. A substantial part of these, some 300-400 hours 

worth, are to be prepared before the experiment begins, and the re­

mainder are to be developed during the year as the experiment 

progresses. AIR has decided that the programs must use the regional 

idiom and should be oriented to local needs if they are to effectively 

support developmental efforts (Chander, 1972). Because of the 

grouping of programs for some of the target areas, off-screen com­

mentary will probably be used, which, as Chander (1972) has pointed 

out, is not the most effective way to use an intimate medium like 

television. To make the pictures on the TV screen relevant to the 

environment in which the viewers live, field film units will be set up 

in each area where direct satellite television receivers are to be in­

stalled. The field units will not only provide film-inserts, etc., for 

final production of programs at the base production units at Delhi, 

Hyderabad, and Cuttack but also support the feedback and provide 

feedback material. 

The program material for SITE will be produced at the base production 

units at Delhi, Hyderabad (Andhra Pradesh), and Cuttack (Orissa). 
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Delhi will provide overall coordination. The programs will be sent, 

by mail or air freight, to Experimental Satellite Communication Earth 

Station (ESCES) at Ahmedabad, the prime earth station for SITE, 

where ISRO is setting up a continuity studio to be used for transmit­

ting recorded programs to ATS-F from Bombay and Delhi. 

SITE programming group is reported to be moving ahead with develop­

ing audience profiles and identifying the viewing needs of the target 

audience. Before launching into production, a number of programs for 

each region, on a variety of subjects, will be prepared for pretesting, 

which will be carried out in selected villages in the cluster areas with 

the help of portable video tape play-back units. These programs during 

the pretesting stage will also be used to train teachers and monitors in 

using television sets at the receiving end. Aware that pretesting pro­

grams is important, SITE programming management is seeking to 

involve sociologists and other social scientists concerned with mass 

communication who may participate in formative evaluation of SITE 

and impact studies from the start. 

The Indian approach to software development for SITE has been the 

same as for the hardware. As described by Chitnis et aL (1971), 
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it has been marked by a reliance on indigenous resources and norms 

and by stress on an innovative approach in harmony with the Indian 

environment rather than on importing ready-made solutions and 

turn-key operations. While the need for preserving the traditional 

culture and exploring the adaptation of the traditional forms of com­

munication used in village India is well recognized, the importance 

of bridging the gulf between urban and rural life by trying to find a 

common denominator, as far as possible, in the field of entertain­

ment is also accepted. In developing programs with "developmental 

messages, " SITE programming management seems to be relying 

heavily on some 6 years of successful experience with "Krishi Dar­

shan," an agricultural teleclub program broadcast by the Delhi TV 

station since 1967 with the support of ISRO and in collaboration with 

the Indian Agricultural Research Institute (LARI) and the Delhi muni­

cipal administration. The Audio Visual Instructional Division (AVID) 

of ISRO, too, has initiated experiments to determine effective formats 

for program presentation. One such experiment was carried out in 

Bombay where three formats of a nutrition program presentation 

were tested for a comparative message registration and acceptance 

by the audience (U.N. Panel Meeting on Satellite Instructional Tele­

vision Systems, 197Z). SITE programming personnel are also reported 
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to be preparing for an image perception and comprehension study 

to provide information needed for producing programs for rural 

audiences. 

Those involved in developing software for SITE are interested in 

new techniques and tools of program production. Near-term plans 

call for experimentation with Super-8mm film technology in colla­

boration with the Department of Family Planning. Collaboration 

with the Ministry of Education's new Centre for Educational Techno­

logy and the National Centre for Educational Research and Training 

(NCERT) for different types of programs for children of different 

age groups and for functional literacy is also being discussed. 

In brief, contrary to some report of confusion in SITE software 

planning and production, there is indication that personnel respon­

sible for SITE software seem to know, to a large extent, what they 

are doing. What is bothersome is the slow pace of dovelopments to 

date and the fact that the software production is yet to take off. 

Some 1,400-1, 500 hours of programs are needed for SITE, and only 

1, 800-2, 000 working hours are left before ATS-F becomes avail­

able for SITE. The situation is considerably brightened by the fact 

that the agency responsible for SITE software is not new to the pro­

gramming business, that at least four studios would be working on 
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SITE software (Delhi, Hyderabad, Cuttak, and Bombay), and that 

some of the programming would be farmed out to other sources in 

India that have prior experience in television or cinema. 

Evaluation Design for SITE 

The information available on the evaluation aspects of SITE is 

meager and rather sketchy. Although a number of activities that 

relate to formative evaluation have begun or are planned, no de­

sign for the summative evaluation for the experiment has yet 

emerged. Formative evaluation -- pretesting program material, 

tapecasting roughs ahead of actual broadcast, and feedback through 

the film and utilization support field units -- is expected to pro­

vide some measure of the performance for continuous improvements 

in the design of program material and utilization support before and 

during the experiment. Since a substantial portion of the program 

material is to be developed before the experiment begins, the 

formative evaluation during the experiment will primarily be con­

cerned with the organization and services of the utilization support 

units and the logistics of receiver maintenance. 
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Details regarding the plan for evaluation of SITE are reportedly 

being hammered out jointly by ISRO and AIR. Plans call for con­

as knowledge.tracting of quantitative evaluation involving such areas 

and practice (KAP) to an independent institution in Indiaacceptance, 

ISRO plans to undertake some ofwith good professional standing. 

researchthe valuation, particularly, in the field of communication 

related to the impact of the project on rural communitiesand studies 

insti­with the participation of Indian social scientists and academic 

tutions. ISRO is building a core research staff of 40-50 persons 

including 30 field investigators to carry out the communication re­

search and to maintain liaison with the independent agency doing 

quantitative KAP evaluation. 

SITE Costs 

ISRO and NASA are meeting all costs associated with their own 

participation in SITE and are not exchanging any funds. It is hard to 

give any .ccount of the costs incurred by NASA in SITE because 

NASA has not procured any hardware exclusively for SITE. Even the 

80-watt 860-MHz UHF transponder onboard ATS-F has a dual purpose; 

it is to be used for experiments in the United States and for SITE in 
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India. If one can allocate a suitable proportion of the satellite 

integration, testing, launching, and orbit-keeping costs of ATS-F 

to SITE, an estimate of $12 million would not be too far from the 

actual figure. 

The Indian Space Research Organization (ISRO) had originally 

budgeted approximately Ra 6.5 crores (U.S. $9 million) for SITE 

software R&D, and receiver maintenance,hardware, management, 

9 crores (U.S. $12.5 million).which reportedly has been revised to Rs 

All India Radio, which is responsible for SITE software, is currently 

carrying out the activity on a nonproject basis, with the funding being 

made available from regular budget. In addition to ISRO and AIR, the 

United Nations Development Program (UNDP) has contributed to SITE, 

perhaps indirectly, by establishing a television training institute and 

providing for additional hardware for the Experimental Satellite Com-

In view of these,munications Earth Station (ESCES) at Ahmedabad. 

the actual cost of the experiment to India is likely to run anywhere in­

between $17-20 million. 

Current breakdown of the costs of the system hardware, software, 

evaluation, management, maintenance is unavailable. In 1968 the 

estimate for the hardware and facilities costs alone was $6.7 million 
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(Rao et al. , 1968). Table 2 presents itemized hardware and facilities 

cost estimates for SITE as of 1968. However, the revisions in the ex­

periment plan since then and the experience gained in the design of the 

experiment have caused an increase in hardware and facilities outlay. 

To the extent we have been able to ascertain, the funding for the experi­

ment is not a problem. There seems to be a national commitment to 

SITE, and the necessary financial resources required to make this com­

plicated and important experiment succeed are being made available. 

Table 2
 

Estimated Hardware Costs of SITE
 
(Rao et al. , 1968)
 

Costs in 

Item U. S. Millions 

One earth station (transmit and receive 
capability) $1.50 

Three earth stations (receive-only 
capability) 0.30 

Three VHF transmitting stations 3.00 

3, 300 (3, 000 10 percent as standbys)
 
conventional TV receivers ($240) 0.792
 

2, 200 (2, 000 , 10 percent as standbys) TV 
roceivers for direct reception ($345 each) 0.764 

30 Jeeps for receiver maintenance 0. 080 

Five receiver maintenance 
Land 
Buildings 
Test equipment 

centers 
0.040 
0. 133 
0. 133 

TOTAL $6.742 
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In each area we have surveyed -- management structure, hardware 

and software development, and evaluation plans -- we have found 

that SITE shows promise of meeting the objectives established for it, 

except for software production which has been slow in taking-off; it 

should be remembered, though, that this case study is based on
 

secondary sources. Nevertheless, 
 as far as we can ascertain, the 

financial, technical, and management resources required to make 

this complicated and important experiment succeed are being supplied. 

Although we are optimistic about the potential for success of SITE, 

we are concerned that the information that SITE wiU provide may not 

be complemented by a searching analysis of the long-term mass com­

munication needs of India. It is important to remember that SITE's 

function is to provide information to decisionmakers as well as to 

stimulate the development of expertise in Indian communication in­

dustries. SITE will be successful to the extent that it provides 

accurate information to decisionmakers on the costs and benefits of 

satellite-distributed television; SITE could be as much of a success 

if the information it provides gives a firm basis for not proceeding 

with satellite-distributed television as if the information suggests 

the desirability of proceeding. How adequately the information 
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ill bc used depends critically on whether it is 
Pravidrdl-b-SITE 

used to analyze India's mass communication needs and alternative 

ways to meet those needs. This task is already being begun by the 

Planning Commission. 

then, that the
The principal conclusion of this case history is, 

to undertake, either
Indian Planning Commission should continue 

cost-benefit analyses of
in-house or partially on a contract basis, 


mass communication
alternative paces and methods for developing 

in India. Studies should be made of how to get the most out of the 

For a given level of financial commit­
information 	provided by SITE. 


returns could be expected from different ways of using

ment, what 


In which areas do the quality advantages of

television? or radio? 


television outweigh radio's advantage of being able to reach many
 

more people for the same budget? What, then, is the optimal mix
 

How does satellite transmission compare
of radio and television? 


means of television distribution
economically with all alternative 

as a function of the fraction and geographical distribution of the 

costly would satellite distribution of
population to be served? How 


Would this be attractive pri­radio (perhaps multichannel) be? 

marily in terms of providing a networking service to a dense grid 
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of local stations that would also originate some of their own 

programmning? The SITE experieuxce will provide valuable empiri­

cal data for analyzing some of these questions and alternatives. If, 

however, an objective outside body. such as the Planning Commission, 

fails to continue vigorously with these analyses, a great deal of the 

information value of SITE will have been lost even if it is a technical 

and programming success. 



-69-

REFERENCES
 

ASCEND (Advanced System for Communications and Education in 
National Development), Final Report, School of Engin­
eering, Stanford University, Stanford, California (1967) 

ATS-F and -G Data Book, Goddard Space Flight Center, Greenbelt, 
Maryland (1972)., 

Borra, "TV in India," Library of Congress. 

Butman, R. C.. "Satellite Television for India: Techno-Economic 
Factors," A Report prepared for the Agency for Inter­
national Development, Massachusetts Institute of 
Technology, Cambridge, Massachusetts (September 1972). 
See also R. Butman, G. Rathjens, and C. Warren, Tech­
nical Economic Consideration- in Public Service Broadcast 
Communications for Developing Countries (1973). 

Chander, R., "Problems of Programming for SITE, " U.N. Panel 
Meeting on Satellite Instructional Television, New Delhi, 
(December, 1972). 

Chitnis, E.V. et al. . "Indian Project: Satellite Instructional Tele­
vision Experiment (SITE)," Proceedings of the Colloque 
International - Les Satellites D'Education, Centre National 
D'Etudes Spatiales, Nice, France (May 3-7, 1971). 

Dhawan, B. D., "Economics of Satellite Television for India," Center 
for Development Technology, Washington University, St. 
Louis, Missouri (May 1972). 

Dhawan, B. D., "Economics of Television for India, " Economics and 
Political Weekly, Vol. VI1, No. 10, March 10, 1973, 
pp. 524-528. 

Report of the Education Commission, Ministry of Education, Govern­
ment of India (1967). 

Department of Electronics, "Annual Report-- 1972-73," Government 

of India (1973). 



-70-

General Electric Company and Indian Space Research Organization, 
"Study of Community Broadcast Satellite Systems for 

India, " in 2 volumes, General Electric Company. Valley 

Forge, Pennsylvania (June 1969). 

Glennan, T., T. Marshak, and G. Summers, "Strategy for Research 
and Development, The Rand Corporation, Santa Monica, 
California. 

Horn, Alex, "India: Another Frontier for ETV," Education/Instruc­

tional Broadcasting, December 1969, pp. 16-17. 

Hughes Aircraft Company and Indian Space Research Organization, 
"An India Domestic Satellite System -- Television and 

Telephony," Hughes Aircraft Company (Space and Communi­

cations Grou?), Los Angeles (June 1969). 

Hurley, Neil P., "Satellite TV: India as a Case Study," California 

Management Review, No. 10 (1967), pp. 69-78. 

Indian Space Research Organization and Massachusetts Institute of 

Technology, "INSAT Satellite System Study," in 3 volumes 
(March 197 1). 

Dean, "Public Television in India: Investment Alternatives,Jamison, 
Educational Broadcasting Review, Vol. 6, No. 4 (August 
1972), pp. 244-250. 

Kale, Pramod, "Satellite Instructional Television Experiment, " ALAA 

Paper No. 71-844, AIAA Space Systems Meeting, New York 

(July 1971) 

Kale, P.P., R.L. Nickelson, and W.F. Sarles, Jr., "A Design for 

INSAT," AIAA Paper No. 72-576, AIAA 4th Communications 

Satellite Systems Conference, Washington, D. C. (April 
24-26, 1972). 

Kale, P.P., "INSAT-S" A Conceptual Satellite Design for LNSAT,"
 
unpublished memorandum, Indian Space Research Organi­

zation (ISRO), Bangalore (July 1972).
 



-71-


Lal, Chaman, "NASCOM Studies: Choice 	of Receiving Clusters for 

Indian National CommitteeNational TV Satellite Project, " 


for Space Research, Department of Atomic Energy, Gov­

ernment of India (March 1969).
 

AIAA Paper No. 72-583,M.G. K., 	"INSAT in Perspective, " Mennon, 
AIAA 4th Communications Satellite Systems Conference, 

1972).Washington, D. C. (April 24-26, 

"Report of the INSAT Hardware Working Group
Planning Commission, 

(Final Draft)." Government of India. Ahmedabad (May 1973). 

J.P., eds., "Project ACME (Advanced System
Prasada, 	B. and Singh, 

-- Final Report,"
for Communication and Mass Education) 

Indian Institute of Technology Kanpur (June 1969). 

A Hybrid Airborne-SatelliteP-rasada, 	 B. and J. Singh, "ACME --
" in Com-Television and Communication System for India, 

Systems (eds. N.E.munication Satellites for the 70's: 
Kelly), MIT Press., Cambridge, Massa-Feldman and C. M. 


chusetts (1971), pp. 101-120.
 

Rao. B.S. et al., "Satellite Television: A Systems Proposal for
 

" United Nations Conference on the Exploration and
India, 
Thematic Session 1, UnitedPeaceful Uses of Outer Space, 

June 24, 1968,Nations Document No. A/CONF. 34/1. 1, 

p. 9. 

Rao, B.S., et al.. "Satellite Television: A National System Proposal 

for India," in Space Research in India, Indian National 

Committee for Space Research, Ahmedabad (1969). 

A"Satellite Instructional Television Systems:Rao, B.S. 	, et al. , 

Compendium of Monographs, " Papers presented at the
 

U.N. Panel Meetings at Ahmedabad (December 1972), Elec­

tronic Systems Division Indian Space Research Organization, 
Ahmedabad, India (1972). 



-72-


Rao, B.S. and K. S. Karnik, "An Optimum Maintenance System 

for the Community Television Receivers in the Satellite 
Instructional Television Exoeriment. " in Satellite In­

structional Television Systems -- A Compendium of 
Monographs, Electronic Systems Division, Indian Space 
Research Organization, Ahmedabad, (December 1972). 

Rao, S.K., et al., "Mortality in India in Relation to Prospects for 
Fertility Decline, " Central Family Planning Institute. 

India (October 1970). 

Rao, U.R. , "Educational Television In India, " AAS Paper No. 

73-106, 19th Annual Meeting of the American Astro­

nautical Society (AAS) Dallas, Texas (June 19-21, 1973). 

Rosenberg, L. C., *"On Costs and Benefits on a National Television 

System for India, " The Indian Economic Journal, July-

September 1966, pp. 3-17. 

Sarabhai, 	 Vikram, "Television for Development." 11th World Con­

gress, Society for International Development, New Delhi 

(November 1969). 

Sarabhai, 	V., "DAE -- NASA Satellite ITV Experiment," A paper 

presented at the 11th World Congress, Society for Inter­

national Development, New Delhi (November 1969). 

Schramm, W. and Winfield, "New Uses of Mass Communication for 

the Promotion of Economic and Social Development," 
UNESCO (E). 

Schramm, W. and L. Nelson, "Communication Satellites for Educa­
tion and Development: The Case for India, " Stanford 
Research Institute, Menlo Park, California (1968). 

Schramm, W., Big Media, Little Media. Stanford University, 
Institute for Communication Research, 1973. 

Science Today, "INSAT-I: The Case for a National Satellite," May 
1970, pp. 52-57. 



-73-


Sondhi, K., "Introduction, " in Satellite Communication and Family 
Planning Audio Visual Instructional Division (AVID), 
Indian Space Research Organization, New Delhi (1972). 

Department of Space, "Annual Report -- 1972-73," Government of 
India, Bangalore (1973). 

UNESCO, 	 "Satellite Communication for National Development Pur­
poses. " UNESCO Study for a Pilot Project in India, 
Telecommunication Journal, Vol. 35, No. 8, (1968), 
pp. 408-411. 

United Nations Panel Meeting In India on Satellite Instructional 
Television Systems (Delhi, 12-16 December; Ahmedabad, 
18-20 December 1972). Report, No. A/AC 105-114, Com­
mittee on the Peaceful Uses of Outer Space, United Nations 
General Assembly, (March 28, 1973). 

Vepa, Prasad L., "Opportunities Available to Developing Nations 
Through the Use of Communication Satellites: The Delhi 
Project," in Space Research in India, Indian National 
Committee for Space Research, Ahmedabad (1969). 



AN EDUCATIONAL TELEVISION SATELLITE EXPERIMENT: 

FEDERATION OF ROCKY MOUNTAIN STATES 

by Bert Cowlan 



CONTENrS 

i. Introduction 
1 

Hfistory of the Project 

Funding the Project 

The Planning Process 

The Federation of Rocky 
States 

A Look at the Region 

Mountain 

3 

4 

8 

12 

15 

. The Experiment 

Goals 

N&SA's Goals 

The Audience 

Career Development 

programs and Production: 
Functional Operations 

Programs and production: 
Studio Operations 

Programs and Production: Schedules 

20 

20 

21 

23 

27 

38 

42 

43 

Broadcaoting and Engineering: 
The ATS-F 

The Satellite 

45 

46 

Broadcasting and Engineering: 
Other Functions 

Research and Evaluation 

51 

52 



CONTENTS 

Page 2 

?aae 

III. The Experiment - continued 

Utilization and Field Services 	 57
 

Project Management 61
 

Budget 62
 

IV. 	 Associated Projects 63
 

Alaska 63
 

The Northwest Health Project: 
Health Service Delivery 66
 

Health Manpower Training 67
 

The Appalachian Satellite Experiment 69
 

Appalachian Component Health
 
Experiments 71
 

V. Summary and Implications 	 73
 

VI. Footnotes and References 	 76
 

Appendices 	 79
 



INTRODUCTION 

"In writing history, we know the end before we can consider the beginning 

and we can never fully recapture what It was to know the beginning only." 

Anon. 

This quotation is particularly appropriate for trying to relate the aims, 

of theobjectives, and projected modus operandi of what will be the first use 

ATS-F (Applications Technology Satellite "F") set for launching in April or May 

1974. Taking part in this project will be the Federation of Rocky Mountain 

States -- representing Colorado, Idaho, Montana, New Mexico, Utah, and 

Wyoming -- which was established in 1966 to jointly solve regional problems. 

The Federation seeks to initiate, stimulate, and support "commercial, 

scientific, technological, economic, civic, cultural, and educational activities 

necessary to the orderly development of the region." Of particular interest 

here, of course, ts the Satellite Technology Demonstration, which will use 

the National Aeronautics and Space Administration's ATS-F satellite to broad­

cast educational and two-way communication throughout the Rocky Mountain 

States. 

The project has had a stormy history: its objectives, which have not always 

been clearly defined, have changed, as has the amount of its funding. At the outset, 
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it was intended to test a new technology. Later, its purpose became testing the 

delivery of social services to a number of audiences. Its funding was approximately 

$7. 5 million from August 1973 through launch and one year of operation, including 

the cost of various components. The projected budget had once reached $Z6 million. 

But even as the launch date nears, new plans are being formulated and new adjust­

ments to fiscal and other constraints are being made. Detailed budgetary information 

is still not public since the concerned government funding sources have not yet 

"signed-off" on a final budget. The project has been operational in one form or 

another for about two years. As for the managemnent team, some of its members 

have been associated with the experiment for a considerable length of time, but 

the project manager is new to his post. The reasons for this mercurial state of 
1 

affairs are complex. 

Much of what is described here is tentative; many parts of the project are 

only in the planning stages or are just beginning. It is certainly too early to 

predict the success of specific plans. It does seem important, though, to 

state that goals and objectives for projects using new technologies are not easily 

formulated. Nor is the management of large, complex, and untried systems 

easy to analyze. The planning, management, and maintenance of a project of 

the scope of the Rocky Mountain experiment require not only money, but also 
2
 

manpower. Furthermore, the manpower must be highly skilled, and the team
 

must be able to learn and appreciate vocabularies of different disciplines, so
 

that It can deal with the forces that can result from education, communication,
 

and technology.
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If this case history is to be useful to countries that may be considering using 

lies in the previous para­an educational television sateflite; the "message" 


graph. The suitability depends on the country and the culture, on the availability
 

of managerial skills, and on whether several nations plan regional or consortium 

while having great individual differences,activity (the Rocky Mountain States, 

share a common language. culture, and Federal legal system). It is hoped that 

this study will indicate the kind and level of problems to be considered by nations 

contemplating satellite use. 

HISTORY OF THE P)tOJECT 

This history is drawn largely from internal documents of both the Satellite
 
3
 

Technology Demonstration and the Federation of Rocky Mountain States. 

In late 1970 (or 1971) Federai policy planners formulated a plan to increase 

the Corporation for Public Broadcasting budget by about $150, 000 for the 

purchase of a half-dozen sateUlte ground receivers. It was expected that these 

receivers would be used to broadcast "Sesame Street," a television program for 

youngsters aged 3 to 5, to isolated areas not served by public (noncommercial', 

broadcasting stations. The plan presumed the allocation by the World Admini­

strative Radio Conference of the 2. 5 GHz frequency. 

As far back as 1969, the Federation of Rocky Mountain States had expressed
 

Interest in a project that would use satellite-based broadcasts to improve
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the quality of education in small isolated schools in the region. In 1971, 

NASA (National Aeronautics and Space Administration) and HEW (Department 

of Health, Education, and Welfare) planners were looking for regional 

organizations to carry out an Educational Technology Demonstration using the 

ATS-F satellite. The Federation, based in Denver, Colorado, had indicated 

its desire to participate in some such activity, that it was aware of the 

potentials of the sateflite. Discussions of mutual interest began. 

While this was happening, another important step was taken. At its Geneva 

meeting in the summer of 1971, WARC allocated the 2. 5 GHz band exclusively 

for space and terrestrial noncommercial broadcasting. This meant 

that, for the first time, on a worldwide experimental.basis, a satellite 

broadcast signal could be received by low-cost ground equipment. 

Funding the Project 

Even before WARC, the Federation had been awarded a contract to prepare 

plans for a 1973 (the original target date) HEW-CPB-NASA experiment, as 

above. "The Historical Record" (which has been quoted) deals at length with 

the funding history. Since many of the same kinds of problems encountered by 

the project are apt to be encountered in other countries -- and for similar 

reasons -- the history of the funding is detailed here. 
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Organization of funding for the STD has not been a simple 
process. Paradoxically, the factors which have complicated 
the process of obtaining funding for the project are the same 
factors which have justified funding for the project. 

There is a rising cost pressure on public services, parti­
cularly education, and this is a major reason the STD is 
being funded. The cost of education is rising at a time when 
taxpayers appear unwilling to pay much more for it. /This 
situation is not dissimilar to the inability of the developing 
nation to allocate any further percentage of its budget to 
education./ If the quality of education in the United States is 
to be increased, or even maintained, more cost-effective 
means of delivering this service must be developed. Tech­
nology is one potential avenue of relief. In order to eventually 
save public money, public money must be spent to explore 
the potential of technology applied to 4he delivery of educa­
tional services on a relatively large scale. 

But obtaining public money to spend in this way when the 
funds for education are increasingly scarce has been a com­
plicated process. Project funding has had to be organized in 
a context of tightening federal budgets prompted by voter 
displeasure with high taxes and inflation. During this period 
the budgets of federal agencies have generally either remained 
at the same level or decreased, greatly increasing the competi­
tion within and among agencies for funds for new projects, even 
for projects which might provide information to help save 
federal funds.* 

The first proposal to obtain funding resulted from a meeting in April, 1971 

between the Federation, HEW, and the Commissioner of the Office of 

Education's Bureau of Libraries and Educational Technology. A proposal 

was submitted by the Federation to develop organizational structure and 

planning, and $35, 678 was awarded. A project manager from the Bureau 

was appointed. In July, a budget request was submitted for $26, 284, 627 for a 

three-year project. 

*All single-spaced paragraphs so set off from the text are block quotations. In 
accordance with standard editorial practice, block quotations do not bear quotation 
marks. Quoted sentences or phrases run into the text are, of course, enclosed in 

quotation marks. 
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There were major differences in conception of scope regarding the balance 

between a technology demonstration project and a service delivery project. 

A supplemental $21, 808 contract was awarded for further planning to 

reconcile these differences. In October, a tentative commitment of $5 

million from fiscal year 1973 funds was made by the Office of Education. 

In January, 1972, the National Center for Educational Technology was 

created and responsibility for funding was shifted from the Bureau of 

Libraries and Educational Technology to it. In that same month, the 

Federation requested planning period funding of $800, 000; in February, 

a contract was let for $500, 000. (Included in this contract was a subcontract 

to the Education Commission of the States for an early childhood 

education project component; this has been dropped from the experiment's 

current agenda.) The $500, 000 was released in increments; incremental 

funding -- the history claims -- presented some problems to the project 

since "funds were not always available as needed." 

Further complications resulted in July, when Congress raised HEW's funds in 

excess of those requested by the President; the President feted the ajproprlatic: 

As a.result, the project's funds could not be increased and the project 

could not expand its staff or activities. The "complex and competitive 

process of securing and budgeting funds" continued. 
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Other agencies were contacted for additional funding: the Public 

Broadcasting Service, the National Science Foundation, the National 

Endowment for the Arts, the Office of Economic Opportunity, the 

Department of Housing and Urban Development, and the Department of 

Labor. Of these, only the Department of Labor and the Department of 

Manpower Development and Training (which is within the Office of Education) 

supplied support. The National Science Foundation furnished $300, 000 

as a planning contract; the Department of Labor provided $50, 000. 

An attempt was also made to obtain supplemental funds from private 

sources, a precedent for which had been established by the combined 

public and private funding provided to "Sesame Street. " This has not 

proved successful. 

The cost of the satellite is not charged to the project; the satelte is 

being provided by the National Aeronautics and Space Administration, and 

NASA's view of the project will be discussed separately. Further, this 

experiment is only one of many to be carried out simultaneously on the 

ATS-F. 

If the one-time budget request for $26 million seems excessive, in light 

of current funds ($7. 5 million), it should be remembered that, at the time the 

$26 million was being sought, the project consisted of three components: 
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early childhood, career development, and higher education. In addition, 

the number of locations in which community receivers were to be placed 

was several times greater. Further, at that time, there was hope that 

two-way video installations would also be part of the project. 

The Planning Process 

A wide variety of organizations were involved in planning, besides those 

mentioned. The specifics of what had been planned and of how the project 

reached its current level of funding are not as important as understanding 

the process ia-g1ved. It was a complex one of needs assessment, changing 

focus, fiscal realities, legislative complications, managerial and staffing prco­

lems, and altering priorities. The preferences of the individual states and C. 

Federal policy planners entered into this process. So, too, did technological 

problems and limitations. 

Closely allied with needs assessment, which involved surveying conditions 

in the possible sites for the experiment, was determining what the scope 

of the project could and should be. Decisions had to be made about what 

how to collect it and from what sources, and howinformation to collect, 


to proce.is it and use It effectively.
 

To do this, archives were searched, experts were consulted, and selected
 

http:proce.is
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segments of the people in the area were asked to help in planning the
 
4
 

project. One project document makes an important point:
 

Collection of information from the first two source types 
was relatively easy, but the third was potentially the most 
valuable source. Some information essential to planning 
could only be supplied by persons from the region, experts
by virtue of being the intended beneficiary of the plan. In 
the planning period, a major portion of the information col­
lection effort was devoted to obtaining information from 
regional sources. 

... project planners hoped that this involvement would 
produce greater support and cooperation within the region, 
and that the service provided by the project would eventually
be more effectively used by persons in the region because 
they had learned about it beforehand and had assisted in its 
planning. 

This planning centered primarily on meetings with officials representing 

existing regional organizations, primarily governmental and educational 

organizations. The project would have liked to have involved more people whc -t 

to be the direct target of services to be offered; it did not, partly because of 

lack of time and money. The effort did encompass state agencies, state 

legislatures, teacher education groups, teacher groups, school administrator 

groups, students, business leaders, minority representatives, and broad­

casters. Five of the region's six governors and three chief state school 

officers attended a planning meeting with the Secretary of HEW and the Com­

missioner of the U.S. Office of Education. 
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After the award of the January,1972 planning grant, a Satellite Advisory 

Committee was formed; its members were prominent persons in state 

government, regional broadcasting, and business. The governor's office 

of each state was asked to designate a single contact for the project. An 

to coordinate all state government contact, through theeffort was made 

planning period, in the office of the chief state school officer. These chief 

state school officers were convened for a briefing and discussion of goals. 

Following this, the project planning directors visited all of the state capitols 

to meet with the chief state school officer and his staff, with the governor or 

his representative. This planning was concerned mostly with policy; 

almost equally complex steps took place to plan the other parts of the 

experiment -- broadcasting and engineering, career development, early 

childhood, and utilization. (Early childhood has been dropped as one of the 

objectives of the experiment. ) 

Contact was established with the Navajo Nation through its Tribal Council 

Chairman. Consultants were brought to Denver, and project personnel 

reviewed existing development materials and surveyed existing ways of 

evaluating career education programs. 

The collection of information about the region began with a survey of 

A public relations "trategydemographic data, for the utilization component. 

was devised. Multilingual field staff were considered. 



Broadcasting and engineering collected data about the design and operation 

Experts 
of terrestrial communication equipment to be used with the satellite. 

A surveyconsulted.
private business, and education were 

in government, 

made of existing facilities for regional broadcast transmission, including 
was 

and 
public broadcasting stations and their connecting links, translator, 

Available production facilities at public broad­
cable television systems. 


receiving, and
 
casting stations were surveyed, as were possible signal, 


on
 
survey involved collecting and examining data 

Thissatellite uplink sites. 


coverage of frequencies for possible inter­
frequency allocations and on area 

ference. 

a management information monitoring 
While all of this was going on, 

which extensively used Program Evaluation and Review Techniques, 
system, 


Weekly

linked with an automated accounting system.

It waswas installed. 


expended and percentages of
 
reports were fed into the system of amounts 

These figures were compared with planned progress 
tasks completed. 


This system, however, did not accurately reflect project activity
 
figures. 

A 
or help In facilitating internal communication and coordinating tasks. 


It has been totally
 
second version of this system has been put in place. 


assigned to it. One of its
 
automated and has a full-time staff member 

significant features is a centralized document file containing detailed infor­

seer. 
open to all staff members. It remains to be 

mation about major decisions, 

how effective this system will be. 



The Federation of Rocky Mountain States 

Since the Satellite Technology Demonstration is a project of the 

Federation, it is necessary to understand the Federation and its role in 

the region. The organization evolved from the perception that, while each 

state has unique problems, each has problems similar to those of other states. In 

1966, the governors of these states formally established the Federation in the hop 

that it would aid in problem-solving. Its Board of Directors then created council 

to operate in the area of major regional concerns. The Councils, in turn, 

specific problems. Each state is representecestablished committees to examine 

on the councils and committees with equal representation from the government 

and business communities. The Federation: 

Works to increase communication between the states, its 
businesses, public and private agencies, and the federal 
government, for cooperative action and effective exchange 
of workable ideas. 

Seeks cooperative efforts in all areas -- from developing a 

broad industrial base and stimulating foreign trade to 
improving education and cultural activities. 

Gives each member -- whether it be a small business or large 

corporation -- a share in molding public policy that affects the 

development of the Rocky Mountain region. 

Provides an opportunity for the private sector to become 
involved in government policy (the Federation's voice 
in policymaking becomes stronger with each new member). 

Tries to solve any topic of current regional concern (regional 
business has profited in many ways from the Federation). 
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Is governed by a board of directors consisting of the 
governors, directors of development, one state legislator, 
and four business representatives from each state. The 
Federation maintains a permanent office in Denver, Colorado. 

Operates on costn shared by state dues and private sector 
membership. Individual state support is determined by a 
population formula based on the current census. The 
private sector in each state matches the state government 
appropriation through membership dues based on the 
number of employees. 5 

The councils established by the Federation are also of interest: 

The Regional Planning Cotuncil, which is responsible for 
the Federation's Regional Planning Program and gives 
specific attention to housing, community development, and 
business research. 

The Telecommunications Council, which.works with educa­
tion, health, civil defense, and public broadcasting agencies 
with the goal of establishing a total communications network 
to link the region. 

The Market Development Council, which directs its attention 
to industrial development, foreign trade, agribusiness, and 
travel promotion. 

The Natural Resources Council, which deals with land, 
energy, minerals, and forests and with applying science 
and technology to the development of natural resources. 

The Human Resources Council, which is concerned with 
career development programs and education coordination 
among the states. 

The Transportation Council, whose goal is a well-planned 
regional and surface air transportation system; its committees 
are concerned with highways, air transport, carriers, shippers, 
and regulatory agencies. 



-14-

The Arts and Humanities Council, which promotes and 
sponsors traveling art exhibits, touring symphonies, 
dance companies, repertory theaters, and the devel­
opment of young talent within the region. 

These councils which might be viewed as part of the management structure, were 

established even when preliminary discussions for using the ATS-F were taking 

place. Potential assets to the planning and manpower needs of the demonstration, 

the councils were to provide liaisons which in other projects might have to be 

developed and paid for. Their costs, which do not appear as part of the project's 

budget, can quite properly be considered part of the total cost of going from the 

planning stage to an operational experiment. Further, it must be remembered, com­

munications and transportation in the area, except for some few isolated areas, 

are generally good, particulary so compared to conditions in some developing nations. 

The Federation views the satellite project as "an example of a regional 

approach combining scientific, technological, economic and educational 

information": 

This project, the first of its kind in the world, too big 
for one state alone, provides each of the Federation
 
states with tremendous potential benefit for the future.
 
It will provide them with information for future invest­
ment decisions as to the feasibility of satellite tele­
communications covering a wide range of social delivery 
systems. 6 
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Although the scope of the experiment has been scaled down -- it is no 

longer being thought of as a testbed for social delivery systems -- it 

may still produce many of the results hoped for by the Federation. If 

nothing else, it should clearly demonstrate the nature and scope of 

the problems to be dealt with. 

A Look at the Region 

7 
Probably as a result of the satellite's "footprint" capability, the experiment 

grew to include two states in addition to six in the Federation -- Arizona 

and Nevada. The satellite option seemed worth considering because the 

total area of the eight states is more than 860, 000 miles, one-fourth of 

the total area of the United States. (This area is larger than Central 

Europe.) The population of 8,250, 000, however, presents only 4 percent 

of the national total. "More people than that live in the state of Michigan. 

Density per square mile is 9. 7 people, compared with 953. 1 in (the state 

of) New Jersey -- nearly 100 times greater." 8 

The area is one of contrasts both topographically, with its timbered and 

granite-like heights, semi-arid plains, rough-hewn valleys, and sweltering 

deserts, and ethnically, with Its cultures and oubcultures of native Americans, 

Spanish-Americans, Mexican-Americans, Basques, blacks, and Anglos. 
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People live here on the slopes and in the foothills, on 
the floors of valleys and gorges, on plateaus and mesas, 
on plains and deserts -- half hidden in their mountain 
fastness, in the haze, or in the .sweep of space. The 
radio, the television, the automobile and aircraft have 
expanded their worlds, to be sure, but thousands of 
communities still exist in relative isolation. 

The mountain states are as diverse ethnically as they 
are geographically. About 234, 000 or 30 percent of the 
nation's Indian population lives here, most of them on 
70 reservations, representing more than 30 tribes 
and occupying 38 million acres of land. The Blackfeet 
and Crow are in Montana, Nez Perce and Bannocks in 
Idaho, Shoshone in Wyoming, Utes in Southern Colorado, 
Paiutes in Nevada, Hopi in Arizona, Pueblo in New 
Mexico and Arizona, and the Navajo -- the largest Indian 
tribe in the United States -- in Northeastern Arizona 
and Northwestern New Mexico. The mountain states also 
contain 30 percent of all Mexican-Americans in the 
United States. The highest concentr'tions of Chicanos, 
as these Americans are called, are in Arizona, New 
Mexico, and Colorado. Blacks are the smallest in 
number of the major ethnic groups in the region, ranging 
from 0. 3 percent of the population in Idaho and Montana 
to 6 percent in Nevada. 

The major challenge of the demonstration: to extend educa­
tional communication into presently inaccessible places 
through the nation's first coordinated, widespread trial of 
educational space technology, to apply new tools and tech­
niques for the benefit of the public at large in surely what 9 
is the largest but least populated experimental site in history. 

When the project was first being planned, it wav believed that there were 

communities with no access to television, either commercial or educational. 
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Examination in depth failed to find communities that did 

not have some television signal, although choices were extremely 

limited. First, secondary source documents -- tables of frequency allo­

-- werecations, transmitter coverage maps, and the like examined. The 

literature, however, had not kept up with the technology: cable systems 

in place that hadn't yet been reported. Whileand translator stations were 

this may have rendered the researcher's task more difficult, it should 

really not have caused surprise. For television in the United States is 

virtually omnipresent -- its penetration figure in the continental United 

States (excluding Alaska) is calculated at 96 percent (64 million of 67 million 

households have television). Obviously, with an overall average that high, 

even Isolated communities must have television. 

This figure has important implications for any nation seeking to duplicate the 

ATS-F experiment. Although the ATS-F receiver is a "community receiver" 

priced at about $3,000 and not an ordinary household television set, the presence 

of so many ordinary sets indicates that the areas are already electrified, that 

manpowar is available to carry out repair and maintenance tasks, and that 

television is not a startling new technology to the people. They are accustomed 

to watching it and to drawing lessons and perceptions from it. Also, rnce 

so many sets are in place and so much of the capital investment has already 



been made, perhaps at some point after ATS-F, a technology should be 

developed that will permit broadcasting from satellites to ordinary 

television receivers, unaugmented by special antennas and unencumbered 

by the need to convert a satellite signal into a usable television signal. 

It is highly unlikely that many countries will be able to afford this level 

of television penetration for some time to come. However, this experiment 

may prove that community receivers can successfully be used, even in 

areas with greater population density, and that such receivers are as 

satisfactory for disseminating education as the privately owned receivers 

located in individual homes. 

In the Rocky Mountain States, however, there are areas in which the 

TV penetration figures fall far below the overall national average. In six 

of them, the average penetration figure for the eight states is at least one 

to three percentage points below the national average. One county in 

Arizona has a penetration figure as low as 60 percent; one Colorado county 

has a low of 81 percent; two counties in Idaho have a low of 87 percent; four 

counties in Montana have a low of 86 percent; one county in Nevada has a 

low of 84 percent; one county in New Mexico has a low of 73 percent; one 

county in Utah has a low of 88 percent; one county in Wyoming has a low of 

91 percent. (Arizona has 14 counties; Colorado, 63; Idaho, 9; Montana, 56; 

Nevada, 17; New Mexico, 32; Utah, 29; Wyoming, 23.) 
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Radio is also omnipresent, and the experiment will use satellite-distributed 

radio signals as part of its total plan, both for distribution of information 

and as part of the feedback process. Telephones, of course, serve many 

essential functions in a system as large and complex as the experiment's. 

For example, they facilitate managing, conveying data, and clarifying 

problems. The United States Is most fortunate, for as of 3anuary 1, 1972, 

it had 125, 142, 000 telephones, or 60.13 per 100 persons, out of a total of 

291, 329, 000 telephones in the world; Contrast the statistics for India and 

Brazil, nations that are also contemplating the major use of satellites for 

education -- India has 1, 351, 200 telephones, or 0.25 per 100 persons; 
10 

Brazil, 2, 064, 950 telephones, or 2. 12 per 100 persons. 

The Federation plans to use the ATS-3 satellite (in addition to the ATS-F) 

to carry audio feedback, both during programs and in hours when programs 

are not being transmitted. The availability of the ATS-3 and the virtual 

omnipresence of telephones mean that the audience can respond, if so 

desired, and that another major capital investment has already been made; 

the project need not pay this cost. (The assumption is that the capacity for 

feedback is a desirable aspect of the educational process. Most evidence 

seems to indicate that it is. The feedback effect can certainly be designed 

into a satellite systcm; however, it must be paid for in terms of installing 

ground terminals capable of transmitting to the satellite. The Rocky Mountain 

experiment is going to do just that to some extent, but not as much as it might 

havv to If telephones were not already so numerous. ) 
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THE EXPERIMENT 

Goals 

The Satellite Technology Demonstration is designed to "extend educational 

communication into presently Inaccessible places through the nation's 

first coordinated, widespread trial of educational space technology... " 

This Is not.to say many of these areas do not have access either to education 

or to television. Indeed, all of the sites that have been selected for the 

experiment are school, and the communities it.which the schools are located 

already have television signals available. (They do not all have educational 

television, though.) The "Memorandum of Understanding" between the 

Office of Education, the Federation of Rocky Mountain States, and the 

National Institute of Education, signed In Washington on June 8, 1973, 

states, in part:
 

Goals 

(1) To demonstrate the feasibility of a satellite-based 
media distribution system for isolated rural populations. 

(2) To test and evaluate user acceptance and the cost of 
various delivery modes using a variety of materials. 

Among the delivery modes will be included real-time 
viewing of satellite transmissions, and delayed viewing 
of video cassettes transmitted by satellite. 

*The National Institute of Education has recently become the Federal government 
agency responsible for the project. 



The materials will be a mix of off-the-shelf, modified, 

and new educational. 

A research and evaluation design to achieve these goals 
at anwill be submitted to the Federal project officer 

early date. 

An independent external evaluation will be separately 

funded.
 

Budget 

A total project budget of $4. 5 million is proposed within 

the terms of this memorandum.. .. It Is intended that this 

budget include the cost of a Denver uplink, access, studio 

and staffing for Fiscal Years 1974 and 1975. 

This budget does not include the cost of a digital data­

gathering activity associated with the research and 
and will be negotiated separately atevaluation design, 


the request of the Federation of Rocky Mountain States
 

once a design is submitted and approved.
 

NASA's Goals 

The National Aeronautics and Space Administration has formulated its 

goals for the satellite in the experiment:own 

To demonstrate the feasibility of deploying a 30-foot 

diameter parabolic antenna in space; 

slewing (turning,To provide a satellite with fine pointing, 

twisting, or swinging about), and tracking capabilities: 
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To provide an oriented, stable spacecraft platform 

at synchronous (stable) attitudes for advanced tech­

nological experiments. 

The Federation's experiment is not the only educational experiment being 

carried out with the ATS-F. Two major components deal with the delivery 

of educational programs to Alaska and the Appalachian states. A Veterans' 

Administration Hospital program is planned for 10 hospitals. NASA 

groups its other activities for the ATS-F into four basic categories: 

communications, meteorological, scientific, and technological. Of most 

concern here are those that will: 

advance state-of-the-art in space communications by 

demonstrating quality wideband signaling between ATS-F 

and inexpensive ground stations; 

demonstrate the relay by geosynchronous satellite of 

quality television from a high-powered program transmitting 

station to small modified standard TV receivers located 

throughout rurnl India and to urban rebroadcast stations; 

evaluate a system that will permit relay of television 

programs through the satellite to facilities such as schools, 
11 

CATV systems and cities. 
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The Audience 

The principal audiences for the Satellite Technology Demonstration 

are junior high school children in some 56 cities, seven in each of the 

eight states. In each state, receive-only terminals will be placed in 

four schools; terminals capable of transmitting audio back to the control 

center will be placed in three schools. (The audio feedback will be via 

audiothe ATS-l and -3 satellites. The frequency on which to "return" 

to the center, via the ATS-F, was not avaLlablo for the use of the 

experiment in the eight states.) 

The children are to receive material on career development (see Figure I 

for overview and for present programming constraints). A substantial 

amount of time in the broadcast schedule is therefore reserved for a 

secondary audience composed of parents, teachers, community, business 

and industry leaders, and others whose actions and feelings bear an impact 

on adolescents' decisions. While the children (all in rural, Isolated 

communitles) will be reached through the receivers in their schools, the 

adults will be reached through existing public broadcasting stations, which 

will add the same programs to their schedules. Many sites, over and above 

the 56, will receive their programs via one of 12 public broadcasting stations 

In the region rather than via in-school satellite receivers. (The In-school 

receivers may also possibly be used during nonschool hours by adults 

watching rebroadcasts of the programs or programs designed for an adult 

audience.) 



Figure 1 OVERVIEW 	 " " 

PRESENT PROGRAFINflG CO;STRAINITS AS THEY AFFECT CAREER DEVELOPNENT CONTENT, 
BASED Oil THE PRESENT DEFINITIO:N OF THE PROJECT: 

1. 	The Demonstration has an average of 14 hours 24 minutes of broad­
cast time per week available to it on the satellite. (7 hours 12
 
minutes per footprint).
 

2. 	Any given time block within a week will consist of a combination
 
of original pre-recorded materials, live broadcast, and existing
 
materials, with appropriate interaction.
 

3. 	The rural Junior High School adolescent has been identified as the
 
audience for a series of eighty-one 35-minute programs broadcast

five times a weekper footprint during morning hours. This audience 

can 	be described as "closEd" (intensive/R.O.T.) and "open" (P.B.S. ­

cable). This audience will receive two programs weekly of "core" 
content materials which ,ill be directly related to performance ob­
jectives, and three programs of "enrichment" materials which will
 
support, reinforce, and enhance objectives.
 

4. A second audience, consisting of interested professionals, parents,
 
and 	 other members of the community, will receive one program per 
week per footprint on Tuesday or Thursday evening during each 16-week 
semester period. This audience can be described as both closed 
(intensive/R.O.T.) and open (P.B.S. - Cable). This programming w.;ill 
generally consist of approximately 15 -minutes of career educaticn 
materials distilled from miorning programs and 30 minutes of live and 
existing materials sDecificallv designed for adul-s. A 15rmlnue 
individual interaction period will be followed by one hour of adult­
oriented enrichment materials. 

5. 	 The third audience will be the faculties of the participant schools. 
They will receive one program broadcasted t,,,ice per week on alter­
nate weeks to each footprint during the 32-week acadelmic year broad­
cast schedule. Each footprint ill receive 16 one-hour original pro­
grams on Thursdays with alternate vie.ing times scheduled on Nondays. 
This audience will receive in-service training programs relating career 
education concepts to various academic disciplines. 

6. 	 Each week, on Tuesday and Thursday mornings, an additional one hour 
per footprint per semester will be made available for materials dis­
tribution to any of the above audiences requesting'access to further 
career information. 

For explanation of "footprints, " see the section on the satellite, p. 43,
 
and footnote 7.
 

R. O. T., receive-only terminals. Intensive/R. O. T., sites that have
 
transmitting capability.
 

The area encompasses two time zones -- Pacific and Rocky Mountain
 
standard -- which have a one-hour differehce. This difference,
 
school starting times, and school lunch schedules may account for
 
what looks like irregular starting times.
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'With a few exceptions, the 56 sites chosen for the experiment are sites 

that do not receive any educational television signal. Each site is 

a community; the smallest of the 56 has a total population of 31; the 

largest, 7, 995. In the final analysis, the sites were chosen by the educa­

tional authorities in the states themselves from among a list of many 

more submitted by the project's utilization component and subject to the 

site's ability to have a receiver installed and other technical considerations. 

(One site selected which already receives an educational television 

signal was chosen because the schools in that community already have an 

excellent career development program, one of the few exemplary projects 

of its kind in the United States. It seems that this choice may serve as a 

control, to some degree, on the success or failure of the project's own 

efforts In career development.) 

At each site, the local school has agreed to make an audience available, 

as well as to purchase (if it does not already have one) a television set 

to be attached to the satellite antenna, receiver, and converter. The project 

will provide and pay for the last three Items. The size of these audiences 

ranges from a minimum of 15 students to a maximum of 875. For larger 

groups, it seems that either local school authorities will choose those 

who will participate or, possibly, more than one television set will be used 

In several classrooms. 



Taking the seven states (excluding Montana). for which figures are currently 

available, the totals of the potential viewers by ethnic categories are: 

Arizona: 162 Anglo; 0 black; 46 Spanish language or surname;
1, 160 native American Indian. 

Colorado: 684 Anglo; 35 black; 46 Spanish language or surname;
2 native American Indian. 

Idaho: 417 Anglo; 0 black; 33 Spanish language or surname; 
21 native American Indian. 

Nevada: 127 Anglo; 2 black; 13 Spanish language or surname; 
266 native American Indian. 

New Mexico: 105 Anglo; 0 black; or215 Spanish language surname;
116 native American Indian. 

Utah: 1, 198 Anglo; 0 black; 18 Spanish language or surname; 
51 native American Indian. 

Wyoming: 1, 641 Anglo; 0 black; 37 Spanish language or surname; 
72 native American Indian. 

Out of the total audience in seven of the eight states available to the project 

(6, 965 students), 4,444 are Anglos, 37 are blacks, 728 speak Spanish or 
12have a Spanish language surname, and 1, 788 are native American Indians. 

(The subtotals slightly exceed 6, 965 because ethnic figures were, in some 

cases, quoted in ranges, rather than as exact figures.) This breakdown 

and these totals assume programmatic importance in the way they affect the 

decision of whether to use English -- or another language -- on the 

broadcasts. The decision has been made to use English; despite the fact 
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that 25 percent of the total audience is native American Indian, all of 

this primary target audience is in schpol, where the teaching language 

is English. (Besides, were one to consider using an American Indian 

language, more than one would probably have to be used; there are 30 

separate tribes within the eight states. In addition,other languages are 

used throughout the area.) 

If the project were more of a social delivery system and less of a tech­

nology demonstration, the language question would probably have to be 

rethought. The total population of the communities to be reached is 

98, 318. Although there are no data on the ethnic character of the commu­

nities, there are ample data on the ethnic breakdown of the larger counties. 

The total population of all the counties in which the sites are located in 

all eight states is 1, 638, 960. Of this number, 35, 639 (2 percent) are 

black; 81,387 (5 percent) are native American Indian; 250, 161 (15 percent) 

are Spanish language or surname; 5, 995 (. 36 percent) are Oriental; and 

7, 327 (.44 percent) are "other." 1, 07,549 (74 percent) are Anglos. 

are reported(Because of rounding off and the fact that certain ethnic groups 

in ranges rather than absolute numbers, the figures do not quite total 

100 percent.) 

If the project expands, language choice becomes more of a problem. This 

seems true whether the audience Is being sought via satellite or via programs 
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carried on educational television stations. At some point, the project 

is apt to encounter audiences that are not English speaking. Although 

the school situation is relatively controllable, the "open audience" situa­

tion is less so. The problem is not one of language alone; cultural 

differences must be taken into account as part of any expansion. Probably, 

to meet the audience's needs, programs would have to be culturally as 

well as linguistically suitable. (At one point, multiple language program­

ming was being seriously considered. This was one of the factoril that 

had raised costs to the previous high level.) 

Career Development 

Career development was selected as the major content area for programming 

because the total number of those who leave the formal education system 

in the United States each year without adequate knowledge of, or formal 
13 

preparation for, some kind of career is more than 2 million. (The total 
14
 

U.S. population is 208, 232, 000; the total school age population, assuming 

this to be the ages 5 to 20, is 59, 908, 000., Those ill-prepared for careers, 

then, constitute 3. 38 percent of the school age group. Although this per­

centage is small in terms of the total population, it represents a great 

number of people whose economic and human potential is being wasted.) 

Career development, according to the project document, ideally increases 

the relevance of school by focusing on the student's career choice. It shows 
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students a great range of occupational options and helps them develop 

positive attitudes toward work. Some career education has already begun 

at the elementary school level in the Rocky Mountain States. However, 

school officers and teachers in the region have indicated that career educa­

tion programs are needed for the upper grades. While this need has been 

partially met in senior high schools, surveys in the region have shown 

that it is the 7th, 8th, and 9th graders who score low in career knowledge 

while at the same time expressing a keen interest in such knowledge. 

By presenting meaningful as well as entertaining broadcasts, the Sat­

ellite Technology Demonstration hopes not only to help adolescents make 

decisions but also to lead to better utilization of educational and training 

resources in the region's rural schools. These goals were based on the 

belief that (1) adolescents should develop skills and collect information 

that will help them to make educational and career choices early enough 

to have sufficient time to consider and explore alternatives before making 

Important decisions; and (2) it is desirable for parents and other persons 

who aid in the decisionmaking process to be informed of career options 

and career preparations. 

Content structure. A staff of educators and communicators -- technical as well 

as creative production personnel -- has been assembled in the Satellite Technolog 

Demonstration production facilities in order to develop the content structure and 

the production design to meet these aims. 



-29-

The content structure (as outlined in Figure 2)emphasizes three areas: 

self-assessment, assessment of environment, and assessment of the 

world of work. This outline is detailed as appendix A because the 

career development program is the only content area of the project. 

When the approach to career education was modified to reflect the 

investigation of the career exploration process rather than the exploration 

of specific careers, a decisionmaking paradigm was developed (Figure 3). 



------- -------------------------------------------- ------ -------- --------
0 U TL I N E F OR C A R E E R ,0EV E L,,.P M.E-N T U 0 N I ENI 


D EC I ._I ONS.
 

ASSESS,ET 


A. 	 Assessment of Self 

1. 	Interests 

2. 	Aptitudes 

3. 	Tc,:erar.cnts 

4. •Skills 

5. 	I., d-o interests, apt-


tu, s, te.mperaments, and 

skills relate to
perseonality? 


6. 	St.yirq HIalthy 
7. 	Sutting Goals 


8. 	Assessment of Environment 


1. 	Relating to people 

2. Relating to your 

c ::un ity 
3. BeinS a knowledgeable 


consuiter 


C. 	Assessment of the World of 

1,,'ork 


1. 	Why People Work
 
2. 	People and Careers
 
3. 	Careers and the World of
Work
 

4. Drawing Conclusions
 

UNDERSTANDING CAREERS 


1. 	Work Performed
2. 	Education and Tralining
 

3. 	Salary Range 

4. 	Self-employment is.salary 

5. 	Job Outlook and Stability .
 

6. 	Career Ladders and Relationships 

7. 	Edocation, training &. skills necessary
 

fo, advance~ient 

8. 	Career and Job M-bility
9. 	Specializatiun 


10. 	Skills 

11. 	Tools, Equipment, Machinery, Materials 

12. 	Aptitudes and Ca'-eers 

13. 	Interests and Careers 

14. 	Tei.peramrents and Careers
 
15. 	Physical Dcinands 

16. 	vorkir.n Conditions 

17. 	Unions and Orc.anizations
 
18. 	Licensing Requir~ments 

19. 	Seasonal Limitations 

20. 	Gcograhpica/Rcgional Restrictions 

21. 	Products'and Services
 
22. 	Drawing Conclusions
 

I.
UMPLEMENTATION 


A. 	Education and Training
 

1. 	For Personal Fulfillment
 
2. Educational Counseling
 
3 Education nd
 

Training
 

B. 	Applying For Jobs
 

1. 	Locating job openings
 

2. 	Resumes and Job Appli­
cations
 

3. 	Job Qualification Exams
 
4. 	Job Interviews
 

C. Being a Knowledgeable
 
Consumer
 

1.. 	Budgeting your money
 
2. 	Paying for things
 
3. 	Locating Social Services
 

Figure 2 
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Figure 3 
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The project is expected to produce the programs (or to acquire them),
 

which will carry the appropriate information:
 

The production design will consist of a minimum of 18 
hours of newly-produced material, conceived and executed 
by the program staff and based on specific user needs; 
a minimum of 30 hours of existing materials, auditioned 
and gathered in an intensive nationwide search and adapted, 
if necessary, to suit specific content needs and specific
audiences; the balance of the programming hours will be 
"live. ,,15 

Supplementary materials. Three audiences will receive printed sup­

plementary materials: students at all intensive and ROI sites and at
 

selected PBS sites; teachers and staff working with students in STD programs;
 

and general faculty at site schools.
 

The students will receive a monthly program log which will preview the
 

subject matter to be covered in the upcoming month. The student guide
 

will also contain articles, puzzles, games, and illustrations which will
 

help to reinforce the materia. the 
student has been exposed to in the television 

programs. 

The teacher's guide will be delivered in two stages. First, a large 

introductory packet will be distributed in a loose-leaf binder. This 

will contain background information on the demonstration, a discussion 

of the career education idea, project and educational objectives, a list 
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of available supplementary materials in the career field, and a glossary 

of terms. Second, every two weeks, the teacher will receive a 16-page 

supplement dealing with the specific programs that will appear during the 

the upcoming two weeks. The supplements will suggest coordinated 

pre- and post-broadcast classroom activities, explain the specific 

educational objectives for each program, and list new vocabulary and 

practice exercises. 

Separate materials necessary to support the 16 in-service training programs 

now planned will be sent to all professional faculty at the site schools. 

These materials tie in regular school subjects and activities to career 

education and elaborate on the individual program topics. They will 

further serve as program notes, enabling the teacher to refer back at a 

later time to points made in the program. This will prove especially 

helpful if the in-service training course is approved for college credit. 

Teacher training. In one intensive week of broadcasting in late August, 

the STD will broadcast preservice training for all school personnel 

directly related to school year broadcasts for the primary audience, 

e. g., the teacher in charge of a group of students designated to receive 

our career education programming on a daily basis. Such preservice 

training will include an introduction to the concepts of career education, 

an introduction to the project itself, and specifics on the "how@" and 

"whats" of the project, e. g. schedules and hardware. 
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During the school year itself, the STD will offer inservice training 

broadcasts for all school personnel, including adrrrinistrators. 

Inservice training programming will, it is hoped, motivate and provide 

assistance to a teacher in integrating career education concepts in 

a regular English or science class. 

Audio and digital systems. At this point, it is estimated that the Federation 

experiment will broadcast about 14 hours a week for the 48 weeks of the 

experiment. During these live hours the interactive capability of the 

satellite system will be used. 

The interactive system has two components: the audio, which is a funded 

portion of the experiment, and the digital data-gathering activity, which 

is to be funded separately upon acceptance of a suitable research and 

evaluation design by the National Institute of Education. The two-way system 

will be used to deliver information to teachers and students and to collect 

data on their reactions to the materials and the method of delivery. This 

system, as a prototype, also can help determine the costs involved in 

developing and Implementing an integrated two-way information system. 

According to the Memorandum of Agreement, 

The voice communications system will provide two-way 
communication between the Denver Center and users at 
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intensive sites /the three two-way sites in each state/. 
Each intensive site will be equipped with a (voice) trans­
mitter and receiver. A site will initiate contact by 
pressing a call button, and, after the transmitter has 
been activated by a signal from Denver, a microphone 
and speaker at the site will carry the conversation. 
One intensive site at a time will be able to transmit to 
Denver, and this signal can be retransmitted to all of the 
sites. The ATS-l and ATS-3 satellites will be used to 
relay the transmissions between the sites and Denver. 

Also, according to the document, the two-way audio system might be 

used as part of program content, as 'feedback from users to staff on the 

content, and for such nonprogram-related communication as site coordina­

tion and news dissemination. Students will be able to ask questions, read 

short items, and express opinions over the audio link. This material could 

be prerecorded or presented live. People at the sites (professionals) will 

be able to review material and ask questions, and to communicate infor­

mation of value to the program producers, such as the results of class discussic 

held after broadcasts. The possibilities for dissemination of project news 

are self-evident; the audio can also be used for troubleshooting hardware 

malfunctions. 

The two-way audio system, however, has some inherent limitations: it 

is available to only one person at one site at a time; coordination with the 

Denver Control Center makes frequent use during programming Impractical; 

and quantifying and analyzing the information which comes over it is difficult. 
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Consequently, the project staff regards the addition of a digital system as ap­

propriate. A proposal specific to this application has been submitted to NIE. 

The digital system would, if approved, allow a large number of users to use the 

system simultaneously, require much less coordin;tion during the program 

by the Denver Control Center, and gather data numerically so that they are 

relatively easy to analyze. 

The digital part of the communications system at each site would consist 

of a sm. 1 1 minicomputer, which would control a 12-button, touch-tone 

pad at each student desk. The digital pads would have one puvh button for 

each number from zero to nine, a visual indicator to show which number 

was pressed, a "right," a "wrong," and an audio "ready" light. When 

students are answering questions, the "ready" light will indicate the pad 

is ready for input. Then either the "right" light or the "wrong" light would 

be illuminated to indicate whether the student gave the correct answer. 

The Denver Center computer could, on command, immediately tabulate 

all the student responses and overlay a table of results on the video signal. 

The Control Center would also control all the hardware at the sites by a 

large minicomputer that would send commands through the satellite signal 

channel. 

Because both the voice and digital systems would use ATS-l and ATS-3, 

this resource would be available throughout the day. When the video pro­

gramming Is in progress, the student pads can be used to collect data on 
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student performance. They can also enhance the scope of content and 

format in the programs by making possible real time interaction. The 

short response time of the system (less than 12 seconds) would make it 

possible to use the system in many other interactive formats (quizzes, 

games, opinion polling, etc.) The digital system could also support a 

teletype at the intensive site, which could be used as a data entry terminal 

and which would make it possible to transmit hard copy from the Central 

site in Denver. 

This digital system could be used as an aid to learning to remember specific 

information and to increasing attention and motivation. Students can be 

tested on each part of the material they have been exposed to. (Programs 

are to be shown to site personnel, as well.) In addition, with this setup, 

the staff can test all of the systems involved, collect data on the effectiveness 

of a given program, and pinpoint groups of students who do not understand 

the content. And, all of this can be done quickly. The system also obviates 

the need to depend on the mails, which are slow in rural areas such as 

those n which the sites are located. 

The hardware costs for the audio system are, based on purchase rather 

than lease, about $9, 000 per site -- $Z20 270 total (although a basic tone 

control hard-wired system may be used, as a major savings approach at 

a total cost of about $15, 000 for the audio two-way system). The total cost for 
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the audio and digital system (allowing an average of 32 user pads per 

site at the 9 sites) is calculated at $321, 260 optional teletype terminals 

would raise the figure to $344, 660 on a purchase basis. The cost of 

personnel is included. The audio-only system will need 

a systems designer, a programmer, a librarian/documentarian, and a 

machine operator. The combined system needs all of them, plus an 

additional systems programmer. (Appendix B describes the two-way 

audio system; appendix C describes the audio and digital system.) 

Programs and Production: Functional Operations 

The functional operation of the program component is 
patterned after the much-acclaimed "course-team" concept
of the British Broadcasting Corporation and the United 
Kingdom's Open University. It is designed to eliminate 
an assembly-line method of production, whereby an 
educator defines content specifications which are then 
turned over to a writer whose script is, in turn, delivered 
to a third party for execution. Instead, under the 
course-team concept, an experienced television director 
"drives" the daily efforts of educator andan a writer, 
overseeing a program element from its concept through 
its design and, finally, directing its execution. The con­
ceptual and design tasks of production are assigned to 
two such course units, each staffed by a unit director, 
a content generalist, two writers, and a clerk/typist. 
Each unit can call on two groups of individuals for tactical 
aupport and input as needed: (1) a program support staff,
consisting of a print media two contentspecialist, generalists, 
a script editor, reference specialist, a researcher, a 
utilization specialist and an engineer assigned from other 
parts of the Satellite T..chnology Demonstration; (2) 
a pool of special consultants in career fields for specific 
help as the need arises. An executive producer super­
vises the total production effort, and the STD's career 
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development content coordinator ascertains and 
defines content needs and scope. 

Such an arrangement provides for the input of expertise 
throughout the conceptual and design process. The 
engineer, for instance, can assure maximumi utilization 
of the satellite's unique features in any specific script. 
The researcher, being thoroughly familiar with any 
particular program element, can meaningfully interpret 
feedback and channel it toward future design or modifi­
cations, if necessary. In ad(ition, being thor-oghly 
familiar with the research plan, he can ensure that indivi­
dual program elements reflect that plan. Similarly, the 
content generalist can continually provide input for the 
writer to ensure that user-based content objectives are 
being met. The print media specialist can design supple­
mentary materials (teachers' guides, pamphlets for 
students, etc.) for each progran, clement as it is being 
designed. Finally, the unit director can ensure that the 
design and scripting of program elements are not running 
counter to realistic production limitations 

Figure 4 indicates the management structure, and Figure 5 indicates the way 

in which the program elements flow through that system. 
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Programs and Production: Studio Operations 

A studio is to be built, on the premises. At the time of this writing, 

an attempt was being made to lease equipment from a commercial company's 

studio, which is no longer in use. Perhaps the best way to characterize 

what will finally develop is to describe it as about the equivalent of a medium­

sized public broadcasting facility. It will be housed in a room about 35' 

x 45' and of normal height, as contrasted to the high grid ceilings usually 

associated with television production facilities. All o! the backup and 

supporting materials necessary will be housed in an adjacent space. The 

studio will be a two-camera operation, and all production will be recorded 

on broadcast-quality 2" quad video tape. There will be a full complement 

of time-code editing equipment. 

Personnel required to operate this facility will include the director (of the 

component), an associate director, an executive producer, an administrative 

assistant, an administrative secretary, a secretary, two unit directors, a 

clerk/typist, an operations manager, a design artist, a staff artist, a lighting 

director, a cameraman, a videotape operator, a videotape editor, a video­

man, a floorman,and a technical director. (Other workers not directly concerned 

with the production of television programs in the facility are listed in 

Figure 4. ) 

Tho production schedule calls for four hours a month of finished scripts using 
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both new and available material, plus one hour a week to be put on video 

tape, plus the live daily material, for which an exact figure Is not yet 

known. 

Programs and Production: Schedules 

Table 1 lists the progirams and production schedules in detail. For an 

examination of some of the problems in arriving at this schedule, 

see appendix D. 
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Broadcasting and Engineering: The ATS-F 

The ATS-F satellite Is being assembled at the FairchIld industries
 

complex In Germantown, Maryland. Its on-board 
sensors, torquers, 

and controllers are backed up by duplicate or even triplicate components. 

Its major subsystems are assembled and tested independently of each
 

other. It can be accurately stabilized and pointed, 
 and will carry high­

gain antennas and more powerful transmitters than any satellite before
 

it.
 

The spacecraft, which is scheduled to be lifted into space by a Titan LI-C 

rocket, will eventually be positioned 22,300 miles above
 

the equator -- more specifically, 
 at 94 degrees West longitude (west of
 

Ecuador and above the Galapagos Islands). 
 It will orbit the earth every
 

24 hours in the same direction as the earth's rotation; thus, it appears
 

to be stationed permanently in one 
spot in space in relation to the earth. 

For about 30 days after reaching orbit, the satellite will undergo numerous 

tests; then It will be declared operational and be renamed ATS-6. 

For the next II months or so, in addition to the Rocky Mournain Federation, 

the Alaskan and Appalachian regions will use the satellite for separate 

health and education experiments. All these experiments will operate 
through a Network Coordinating (or Control) Center to be operated by the
 

Satellite 
 Technology Demonstration In Denver. A total of 23 states will 

use the ATS-F. 
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From NASA's viewpoint, a number of unknown factors make the entire 

planning process quite complex. Among them are 

The underlying communications technology, while well 
established, has never been applied in the manner con­
templated for this overall project; 

" 	 Never before have so many satellite earth stations,
 
more than 100, been implemented across a 23-state
 
region (including Alaska and Appalachia);
 

" 	 The project represents an ambitious attempt to create
 
a user-based information 'system..
 

The 	Satellite 

The ATS-F will weigh about 2, 600 pounds and will consist of five major 

structural elements: a solar array, an earth-viewing module, a structural 

hub, a reflector support truss, and a reflector. It will develop its power 

from an array of more than 21, 000 solar cells, Excess power from thesd 

will be captured intwo batteries, which will provide power when the craft 

ison the side of the earth away from the sun. 

The 	earth-viewing module houses antennas and other experimental devices;
 

contains the attitude control, propulsion, tulemetry, and command mechanisms, 

as well as parts of the power supply subsystems; and houses the signal 

receivers and emitters. 

The structural hub supports the antenna/reflector and serves as the mounting 

surface for the solar array trusses. 
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after orbit, is deployed into 	aThe reflector is a structure which, 

it will be the largest reflec­
parabolic 	configuration 30 feet in diameter; 

tor yet carried into space. 

so that they are so powerful 	they
This reflector will concentrate signals 

can be picked up by a relatively inexpensive ground station. The satellite 

range).
will carry two high-powered transmitters (operating in the 2500 MHz 

signal off the parabolic reflector to produce
Each transmitter will bounce a 

a giant "footprint" on the 
a southern beam and a northern beam forming 

earth, each beam approximately 500 miles long and 300 miles wide. 

Another transmitter will enable STD engineers at the earth station in 

Colorado (near Denver) to monitor all transmissions. ThisMorrison, 

"global" of being received by the high per­unit produces a beam capable 

as well as NASA control stations inDenverformance 	earth station near 

North Carolina, and Moj.ave, California.Rosman, 

Present plans call for the STD to broadcast within the erstern half of the 

Rocky Mountain region, then 	for the satellite to be repointed and the footprint
 

The shifting will be done by the ATS Operations
shifted to the Western half. 


It takes about 5 minutes of
Control Center at Greenbelt, Maryland. 


of the spacecraft and about 15
maneuvering to change the viewing axis 


to shift from the Rocky Mountains to Appalachia or Alaska. (This
minutes 

to account for what has been previously mentionecmaneuvering time also helps 

as Irregular program hours 	and time slots; see Figure 1. ) 
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Antenna/receivers, developed by the STD's Denver-based engineers, will 

cost about $3, 000 apiece. They have been designed to withstand the 

region's weather pattern of sometimes intense wind, snow and rain, and 

bleaching sun. These antennas and other ground terminal mechanisms 

convert the signal so it can be picked up by an ordinary television set. In 

addition to the antenna-receiver units, the transmitter equipment add-on 

cost is about $1,000. A color TV signal, accompanied by two voice 

channels of broadcast quality, can be transmitted to cover the entire region. 

(This second voice channel does provide the opportunity, if it is later 

deemed necessary, of broadcasting simultaneously in a second language, 

other than English.) The receiving equipment consists, as mentioned, of 

an ordinary television set (a rather large one, costing about $300, is being 

recommended for in-school use), an antenna .(Figure 6 diagrams the 10­

foot receiving antenna), and a converter (the converter is necessary because 

the frequency of transmission and the modulation procedure to be used to 

communicate via the satellite are incompatible with the ordinary set). 

Figure 7 shows how the system operates. 



I 
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Broadcasting nd Engineering: Other Functions 

In a book intended for the lay reader, it is impossible to provide a detailed 

picture of the role, responsibilities, and functions of the engineering 

component of the project. As we have seen, the engineers participated 

In prograT) production and designed the low-priced satellite receiver. 

They are also concerned with inotalling the antennas and receivers on the 

sites in the Rocky Mountain states, Alaska, and Appalachia. This task is 

far from simple because of the terrain and the fact that all the antennas 

have to be "sighted" to the satellite. 

The broadcasting and engineering department will supervise the building 

of the new studio and the installation, testing, and "maintenance of its 

equipment. It must design and build the Denver Uplink Terminal. It is 

required to prepare license applications for all frequencies to be employed 

throughout the system. It must determine what terrestrial lines it needs, 

design them, and contract for them. It has prepared an operating manual 

for the Control Center, and it must train both Control Center operators and 

people who have access to two-way equipment in the remote sites in the 

use of the devices and the systems. Oirc-of-ILts engineers designed the 

digital pads. 

The broadcasting and engineering component has had to maintain constant 

contact with federal agencies, regional broadcasters, and manufacturers. 
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It has supervised the conduct of field site surveys. It has dooigned and
 

is building prototype test equipment. Its budget, which is distinct and
 

apart from the educational e.xperiment budget, is for $930, 000 in 

fiscal 1974; $600, 000 in fiscal 1975. This budget Includes allocations for 

management, the network control center, some manpower for the sttidio, and 

130 ground stations (including spares), installed. 

Installation is to be handled by a crew of three to four men equippcd with 

a motor home and trailer and the tools necessary to install antenna mounts, 

antennas, and cables. A second crew, probably of two men, will be 

formed to revisit the sites and install the electronic components. Each 

site must be surveyed by a member of the broadcasting and engineering staff 

in advance. Five man-days are estimated for the job at each site; each 

crew is expected to install the equipment at the rate of one site per day. 

Further, the crews face the problem of having the worst months of the year, 

in terms of weather, in which to do most of the installation. 

Research and Evaluation 

The research design of the experiment was still being revised as of 

late 1973. We shall describe the project's current -- not final -­

plans. Almost from the outset, the project has had a team of outside 

researchers from Stanford University, one of whose functions was to provide 

formative evaluation on the basis of a separately funded contract with the 

U.S. Department of Health, Education, and Welfare. 
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nt that arc now emerging,'however, have been developed by staff 

,.r than by outsidt, consultants. Te.i project only recently acquired 

rcctor of research; he assembled a research advisory bo-ird wnich 

.,.mid-July, 1973. It w thus be unrealisti,-
Vlit; , for first time 


to expect a firm, or final, design.
 

Lhe entirv project, the preliminaryGiven the little time ren. tinin, to mount 

plans now being circulat, d will probably closely re ,emble the final plans. 

that these plans are "preliminary. " Many
However, one should remcmber 

no. being planned for variousof tle satt,llite-related enterprises, 

:: without the aid of accuratte inforrnatior pa r of ti;corld, arc. pro 

or the extremely complex
aboat the capability of satclijte-based systems 

in putting such systems into operation.problems e,,ailed 

to fill the
The Satellite Tecl ogy Demonstration has been instituted 

need for empirical d.:.; For rczearch pti ses, the STD can be ,efin,-d 

as: 

an exploration of the utility and proficiency of the 

technological elements of a satellite communications 

system and related human support .lements, as well 

as an investigation of the feasibility and costs of 

delivering educational and social services to specific 

audiences. 

The general research tasks consist of collecting and analyzing data on the 

possibility of developing, implementing, and maintaining the hardware 
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and hardware support elements of the srD. Research on acceptance by 

users vill focus on opinions about such specifics as the concept of 

satellite-based media distribution systems: the STI) med ia distribution 

system and delivery modes; the concept of career education; and the program 

courses transmitted by STD. Changes in attitudes and interests of indi­

viduals and overt signs of acceptance -- such as viewing patterns of 

audiences, resource allocations, or role changes by agencies and institutions 

-- will also be studied. Data on the cost of the hardware and support 

services relevant to the delivery of program will also be collected and 

analyzed, and efforts will be made to assess "at a minimal level changes 

in students' career related knowledge."' 

To provide information on the procedures that have characterized the 

development, implementation, and maintenance of the satellite communica­

tions system, key management personnel, component directors, state 

coordinators, and other important staff members will be asked periodically 

to record their assessments of the critical incidents and decision-points 

that have occurred throughout the demonstration. Project management, 

with the aid of the research team, will have primary responsibility for this 

data collection. 

Some general subject areas to be explored include: 



1. 	 Overall project and component goals and 

objectives 
and field organization2. 	 Project, component, 

3. Project and component 	operational procedures 

a categoryWhen critical incid-.-its are identified within 
to address the

associ;,ted p)roje ' ct polFro:nel will be asked 

of specific questions:following kinds 

I. 	 What changes in coals, structures and/or pro­

result of this incident?cedures occurred as a 

2. 	 When did such changes occur? In what 

Sequelnce ? 
the 	major decisions3. 	 Who va involved in 

related to this incidz'nt? 
of 	these changes4. 	 What were the implications 

for the demonstration? 

5. 	 What allocation or reallocation of resources 

was entailed in these changes? 

will yield invaluableAnalysis of this historical record 

information to future decisionroakers in analogous pro­

grains. 

Description and Analysis 	of Costs 

costs related to the developmentIn order to obtain data on the 

of the v;trious (,lcments of the satellite communications 

system and related :upport s,'sterns, dollar expenditures 
thewill be calculated for thte elements. For example, 

following are the kinds of accounting data which will be 

reported: 

1. 	 Cost per hour of producing new career 

developnment pr og rallmiing 

2. Cost per hour oi adapting preexisting materials 

for programniin) 

3. Cost per hour of live programming
 

,4.Cost per site of field support services
 

5. 	 Cost per studcnt of digital response system 

6. 	 Cost per hour of developmentally testing
 

program
 

7. 	 Cost per user of collection of research data 
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8. Cost per teacler of training 
9. Cost per site of hardware (by configuration) 

10. 	 Cost per unit of hardware of mai tei ance 

11. 	 Cost per viewing audic'ncc of public infor ma­

tion services involved in attracting atid inces 

12. 	 Cost of partici pation in t 1 cominultiications 

system accrue d by the r'eceiv ing sit's 

on major decisionThese data, in conjunction with the data 

points, Will constitute a much-needed empirical base for 

future decisionmakers. 

Although the research and evaluation plan is still only preliminary, it 

has 	been the concern not only of the project team, but also of many 

distinguished consultants who had had long and varied experience with 

projects as sophisticated as that
similar experiments and with research 

of Britain's Open University. 

Since this history is to aid those parties considering establishing such 

systems as that of the Open University or the Satellite Technology 

Demonstration Center, dissemination of the material that has already been 

In fact, current funding patterns for similar
prepared would be helpful. 

as an early step, the design of a research and
projects tend to demand, 

We have therefore offered, as appendices, several of
evaluation plan. 


a detailed chart of the "Variables"

these preliminary research papers: 

to be considered In the operational year (appendix E); a paper on
 

which deals with the validation of

"The Developmental Process," 


products and services (appendix F); a highly specific paper on "Project
 

their achievement (appendix
Research Goals" and how to measure 
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G); and, finally, a paper on "Population to be Studied," which contains 

more detailed information than has appeared heretofore on programming 

and site details and characteristics (appendix H). 

Utilization and Field Services 

During the planning and development stages, utilization and field services 

personnel have been concerned wl:h gaining a thorough comprehension of 

the Rocky Mountain West. They have been attempting to establish a network c: 

people throughout the region in selected communities to ensure that the 

system is responsive to community, state, and regional nceds. They 

recruit and train people to work directly in the demonstration and tic in 

volunteers to support its goals. The effort in each state is supported by 

a stne coordinator uho I,.s csta'.Alishtvd ties in v.iriotts Iptate agcncies. He 

meets itIh loc&I 3chool buarcs, conmv..; 4 idets, and spokesmun for 

ethnic groups, assists in dernographic studies, and supcrvises the selection 

of site*. HIis oatics are varied. for he is the direct link between the system 

and the people. His eflorts arc supported in cch atate by the governor's 

office, chief state school officers. telecommunications councils, departments 
16 

of htimnn resotirccos, aid othe: state agencies. 

The ulilizailon componet consi .ts of a dire'tor, a:i associate director, 

a field Petvie.coordinator, three field ervi(.e as.statts, an administrative 
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secretary, two additional secretaries, and eight state coordinators.
 

It has divided the sites to be serviced into four main types. The support
 

service at each site basically is to provide maintenance, instructional 

support, and community involvement. 

Of the "intensive" sites (those sites that can both receive and transmit), 

eight will have "type " field support. "Type 2" support will be provided 

to another eight intensive sites and to eight of the receive-only terminals. 

"Type 3" support will be provided to the final eight intensive sites and to 16 

receive-only terminal sites. "Type 4" support will be provided to the final 

eight receive-only sites. 

Type I support is that of a full-time site coordinator who works 

eight hours daily and is an additional person beyond school staff. Type 

2 sites receive a half-time site coordinator who works four hours daily 

and is an additional one-half time person beyond school staff. Type 3 

sites receive a half-time site coordinator who works two hours daily and 

is probably to be a teacher who will be reimbursed for the extra time and 

work load. Type 4 sites will receive support stemming from volunteer 

efforts (in the community) mobilized by state and local personnel within 

the community and the school. 
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The utilization componc.it has indicated that the number of site personnel 

hold, and
available will be reflected in the project's ability to attract, 

detail, see appendix
obtain the acceptance of specific audiences. (For more 

delineates the field service communicationsH. ) A flow chart (Figure 8) 

channels within the regional office and between the regional office and 

the states and local sites. 

via the satellite,Two-way communications capability is to be available, 

from the regional office to the intensive sites. 

a wide variety of functions. It makes
This component is responsible for 

supplies backgroundcontact with state and local persons to whom it 

specific idea proposals, and obtains
information, receives general or 

reactions to the project's ideas or material. It obtains participation, at 

support for project implementation;this level, in project planning; obtains 

evaluation of the demonstration.and obtains an 

based on personal visits, and on
Utilization nominated all potential sites, 


having obtained community acceptance after explaining the project. It is
 

responsible for the volunteer efforts in communities and for training the site 

surveys of the school systems, collected andcoordinators. It conducted 

site negotiation procedures, and isanalyzed demographic data, carried out 


concerned with methods for attracting and holding audiences. (For an
 

indication of the variety and complexity of tasks and data with which it is
 

see appendix I).
concerned, on the community level, 

http:componc.it
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Project Management 

are the goals of each of the components, which haveManagement's goals 

there is single overridinmanagement, if a
been discussed in detail. According to 

goals expeditiously and economically, to
goal, it is to implenent the component 


make the project operational, effective, and cost effective.
 

as a team, they have probablySince most of top management are new 

not yet had time to articulate a philasophy for achieving these goals. The, 

have, however, made major reorganizations: the "course-team" method 

of producing (programs describe'd) is a considerable departure from what 

had been an earlier approach. The new management has had the unpleasant 

task of scaling the project down from an anticipated funding level of $17 

It has also had to fire peoplemillion to its cur rent budget and scope. 


of ability because their functions no longer fit the reduced project.
 

renegotiateManagement has had, in a very short period, to rebudget and 

its budget with federal agencies and officials, a process which is still going on. 

At the same time, it has had to remain operational -- certain schedules allow no 

to be ready when the hardware is.alterations if the project is 

ownManagement had not even had time to update its 

table of organization. (We have, though, already seen the one for the 

program component, an organizational scheme which incorporates content 
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development. This approach, tbo, was a departure from the previous 

one. Originally the content components [then both career development 

and early childhood] had been separate from programming; now both 

content and production are under one program director. 

The new approach, though, calls for a project director and, as his top 

assistants, a director of public information (a new post) and an associate 

project director, whose primary concerns are administrative. Reporting 

through the associate project director are directors of research, utilization, 

programs, and broadcasting and engineering. Reporting to utilization 

director are field service, state liaison, user input and site coordinator 

personnel. Broadcasting and engineering has, reporting to it, personnel 

and functions for the network control, the Denver uplink, the ground 

terminals, data processing, and the computer. 

A National Advisory Board of individuals skilled in the various components 

is being formed. It will probably meet to review progress and provide 

advice several times a year. Some 45 persons (of whom about 13 are 

primarily clerical) are involved, excluding personnel for thc broadcasting 

and engineering component. 

Budget 

A final budget has not yet been agreed upon by the project and federal funding sour 

No total is available for money expended. It has 
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been estimated that the total tost of the Rocky Mountain Federation 

from its start through its various planning phasesportion of the project, 

now allotted for completion of the operating year,and through the sum 

will amount to some $11 million. (This figure includes the amount 

spent by the broadcast and engineering component; it does not include the 

or the funding for two majoramount allocated by NASA for the satellite 

the Alaskan and Appalachian experiments.components of the project 

for theThese experiments are funded at an estimated $1.2 million apiece 

life of the project. ) 

ASSOCIATED PROJECTS 

Alaska. 

The Alaska Telecommunications Project is extremely new. A project 

director, who was recently appointed, is working out of 

the Office of the Governor in Juneau. 	 Unlike Denver, there has been no 

to collect data and conduct personalopportunity to visit the site first-hand 

interviews. 

to assist Alaska in planning to meet itsThe project has two main goals: 

own specific satellite- relevant telecommunications needs and to acquire 

information about the feasibility of using video satellite technology to 

upgrade Alaska's educational programs, i.e. , to discover whether the 

process is viable. 
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Alaska is an enormous state -- it encompasses four time zones. Of 

its 265 villages, towns, and cities, two-thirds have no access to rail­

roads or highways. Transportation is by air or sea, or on land by 

snowmobile or occasionally a dog team. Because these communities are 

not connected by land to other areas, they also lack adequate communica­

tions. More than 100 communities have no communications at all, except 

for short-wave radio: 

Most of the rural communities are small villageS', popu­
lated by Eskimos, Indians or Aleuts; native villages where 
life is very different from the pattern of communities 
in the other American states. Villagers often rely in 
some measure upon food-gathering for subsistence, gener­
ally supplemented by seasonal employment or public 
assisfance. Year-round jobs are scarce and when they 
exist are apt to be held by non-Natives. Incomes are very 
low; the cost of living is high.... 

In 1971, consulting engineers . . . identified locations for 

conventional radio and televisiot, broadcasting stations, 
and looking toward interconnection, concluded that the only 
feasible method by which educational television could be 
brought to alltaskans would be via a satellite distribution 
system.... 

For these reasons, live television and two-way voice communication will 

be employed for early childhood language development and basic English 

oral skills components of the project. There will also be an interactive 

health education component (which will use off-the-shelf program material 

resources), supplemented with two-way audio. Viewer-defined programs 

are also planned; the programs will probably be developed on site, using 

portable video tape equipment. 
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Five categories of courseware are to be aimed at various target popu­

lations: 

1. 	 Early childhood development -- language/mother and child 

2. 	 Basic English oral communications skills/preschool and
 

primary (ages 4-7)
 

3. 	 Teacher inservice training/teachers, administrators, para­

professionals 

4. 	 Interactive health education/students and teachers 

5. 	 View-defined programming/Alaska native populations 

Fifteen receive-only terminals are planned; two "comprehensive" ones 

will have two-way video (one of the two is to be shared with the health 

education program). 

Broadcasts will probably begin with the 1974-1975 academic year; some 

of the teacher-training programs can possibly begin during the summer 

of 1974. The estimated total budget for fiscal 1974 and 1975 is $1,360,000. 

Current plans for broadcasts on the satellite call for two hours a week 

of "live" material, one hour of "off-the-shelf,, and two hours of new 

production. 
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Plans to evaluate the project are extremely limited because of the 

short period of satellite availability, the limited number of sites, and the 

extremely limited number of potential viewers. (Alaskan communities 

input, and process will be evaluatedtend to be small.) Probably context, 

to some extent, but not the product. 

One major problem has been recruiting key secondary staff. Fiscal 

1974 funds have not been committed by the two potential funding agencies 

for this project (HEW and the National Institute of Education), and with­

areout this support the guaranteed year of employment contracts which 

necessary to recruit people for Alaskan employment cannot be negotiated. 

Health Service DeliveryThe Northwest Health Project: 

The Lister Hill National Center for Biomedical Communications has been 

satellite for audio communicationsconducting programs using the ATS-l 

to and from remote Alaskan sites. Part of the National Library of 

is part of the National Institutes of Health, theMedicine, which, in turn, 

Center is concerned, institutionally, with the best way of bringing health 

to isolated populations.education and delivery of health services 

The ATS- I program will be extended, using the video facilities of the 

ATS-F. The project is concerned with finding out what a properly designed 

medical record system adds to a two-way, consultative audio system. 
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It also seeks to determine whether video and electronic examination 

techniques, such as the stethophone, add measurably to the system now 

being used. 

The ATS-F (with two-way video) will be used in two villages. They will 

public health facility and one tertiary consultativebe linked to one 

there will be control villages (audio only) plusfacility. In addition, 

using the ATS- I satellite'sthe aforementioned medical record system, 

digital information carrying capability. 

2 million will be spent for this activity.Approximately $1. 

The project works closely with the Indian Health Service, Lnd it is 

day of programming will be transmitted,estimated that about one hour a 

audio only, on the ATS-I; about three hours a week of consultation 

activity on the ATS-F; and, in addition, about one hour a day of digital 

transmissions on the ATS-l. The medical records system aspect of the 

project will be linked to a computer at Tucson, Arizona; computer terminals 

will be located at all sites. 

Health Manpower Training 

no medicalSome states in the Northwest section of the United States have 

schools. They also lack an adequate number of physicians. This experiment 
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locationswill determine whether it is possible to train students in remote 

such local training will encourage establishing of practicesand whether 

in local sites. 

The University of Washington (State) Medical School accredits various 

medical school to provide first-yearnocolleges in those states that have 

medical courses. The local instructors are supervised from the Uni­

versity. Instruction is augmented by periodic visits from University 

see if these procedures
of Washington faculty. An attempt will be made to 

The satellite
be mediated via interactive video (via satellite) instead. 

North­

can 

eventually tie together the colleges dispersed throughout the 
can 

west for counseling and interviewing and can allow students to discuss 

topics of interest with their peers. Communication can obviate the need 

for travel on the part of instructors and faculty. This experiment also 

seeks to determine how the satellite system and the present system compare 

in terms of educational effectiveness and cost. 

The anchor point for this component is to be the University of Washington 

One site in Omak, Washirgton and one in Fairbanks,
Medical School. 


University of Washington via two-way

Alaska, are to be linked with the 

2. 5 hours of satellite time are planned a
video on the ATS-F. About 2 or 


week. The total cost is estimated at $500, 000 to $600, 000.
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The Appalachian Satellite Experiment 

While the project has been some time in the planning stage, It is only 

in the l'st few months that a contractor to carry out the activities under 

the managerial aegis of the Appalachian Regional Commission (an organi­

zation not dkssimilar to the Federation of Rocky Mountain States) has been 

selected. 

The Appalachian Region, which runs from southern New York to Mississippi, 

encompasses 13 states and some of the poorest counties in the country. 

As in the Rocky Mountain region, there are many rural, isolated communities 

where the terrain hampers transportation and communications. Although 

excellent interstate highways run throughout the area, local transportation 

has long been a source of discontent. The area is filled with one-room 

school houses. Extremes of weather aggravate the transportation problems 

and keep many children away from school, as does poverty. Often children 

do not have enough to eat or enough to wear to go to school. 

The target audience for the technology demonstration will be school teachers 

at five sets of three sites each (or 15 sites in all) located throughout the 

Appalachian region, with sites stretching from the southern tier of New 

York State to northern Alabama. 

The total cost for the programmatic elements of the project (exclusive of 
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technical costs) Is projected at $1. 2 million for fiscal 1973 to 1975. 

There are six program elements and accompanying technologies in the 

experiment. In the summer of 1974 it is planned to provide, via the 

ATS-F: 

1. 	 A three-credit college course in the teaching of early 

elementary grade reading, to consist of: 

a. 	 12, 30-minute pretaped video programs, followed by 

b. 	 12, 15-minute programs of four-channel, audic.-based 

programmed instructions, and 

c. 	 4, 45-minute live video seminars with provision 

for audio interaction. 

2. 	 A three-credit college course in career education for cle­

mentary grade school teachers with the same components as 

above. 

Each course will be offered on Tuesday and Thursday during the same 

six-week period. The pretaped lessons, with audio-programmed instruc­

tions immediately following, will be in the mornings. The seminars will 

be offered during afternoons on four of the days when morning instructions 

will be provided. Each three-credit course will thus provide a total of 
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12 hours of courseware. 

During the school year 1974-1975, it is planned to provide: 

3. 	 26 live, 45-minute seminars in career education with
 

provision for audio interaction for junior high school
 

teachers once a week after school.
 

4. 	 26, live 45-minute video seminars in career education
 

with provision for audio interaction for senior high
 

school teachers once a week after school.
 

Each 	of these courses will carry both in-service and college credit. 

5. 	 Computer-managed instruction in reading as a service'to
 

early elementary grade teachers. Teachers will type in
 

descriptors describing a youngster's reading difficulty 

and will receive a printout listing available materials pre­

scribed to meet that youngster's problems. 

6. 	 Computer-managed instruction in career education as a
 

service for teachers at both primary and secondary levels.
 

Appalachian Component Health Experiments. One component of the Appalachian 

project is to be a series of health experiments conducted by the Veterans' Admini 

tration. Although many of the plans are considered tentative, 10 Veterans' Admin 
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tratlon hospitals, ranging in location from Wilkes Barre, Pennsylvania to Dublin, 

Georgia, arc to be linked via satellite. Video briefings, seminar discus­

sions, random computer-assisted instruction access, "grand rounds" 

in medicine and nursing, and slow-scan facsimile transmission of X-ray 

plates are to be transmitted to physicians and nurses in these hospitals. 

The object is to determine the efficacy and c ost-effectiveness a domestic 

satellite as a means for exchanging information in VA hospitals, many 

of which are remote from medical teaching centers. 

Among the subject areas being considered are cardiovascular diseases, 

genitointestinal diseases, bleeding management, cirrhosis, malignant 

diseases, pulmonary disorders, mental health and behavior, neurological 

problems, and genitourinary diseases. Programs on management, the 

role of the nurse, and on problem-oriented medical records are also being 

discussed. 

One-half of the sites are to have the ability to receive and transmit; broad­

casts are planned for two hours and 45 minutes every Monday, starting at 

1:00 p.m. 

Atlanta, Georgia, where the Foundation for Applied Communications 

Technology is located, will be the originating point for program productions, 

and the facilities of the National Medical Audio Visual Center will be employed. 
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SUMMARY AND IMPLICATIONS 

five months of becoming
of the projects we have discussed is withinSince none 

At that time,
operational, it is impossible to make a conclusive summary. 

however, it might be instructive to review the performance, plans, and 

of the people directly con­
goals of the projects and compare the views 

Even before launch day we should
cerned with implementing those plans. 

have learned a great deal about the complexities of managing new and 

untried technologies. It may take considerably longer before we learn 

have managed their effects on people.whether we 

The hardest task for the staff involved in these projects 

is not dealing with or designing for the technology. Rather it is designing 

software, research and evaluation plans, managementthe courseware, 

approach, and utilization and field services and determining how people 

are to learn of these services and be trained to use them. 

the greater costs. And, an important lesson to beThese efforts, too, consume 


it to watch those costs closely. It is becoming
learned from these efforts 


one man is not necessarily
evident that a educational program suitable for 
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suitable for another, In the same culture and country or in a different 

one. As Carroll V. Newsom, former vice-president of RCA and before 

that, president of New York University, has so aptly said in "Communica­

tion Satellites: A New Hazard for World Cultures": 

With the advent of the communication satellite, the term 
"Internationalcommunications,, has suddenly taken on a 
series of connotations that have introduced to the world 
a new set of problems of vast complexity and grave
 
consequences. Again we find ourselves dealing with a
 
situation, so common inmodern times, wherein tech­
nology has outrun man's true understanding of its
 
potentiali often potentially disastrous, effects on a
 
society. 

There are key questions to be answered. Can multiple management, such as 

is represented in this project by the STD project managers, by the Federation 

as a quasi-political body on the State level, and by the managers who represent 

Federal funding sources, yield effective results? Should projects such as this 

be controlled by a single entity? If so, which one? What will be the effect 

of the frequent changes of goals, priorities, and kinds and levels of technology? 

Will the mixture of personnel on so many levels -- political, technological, 

managerial, and educational result in smooh and effective operations? 

Clearly, the stormier aspects of the project's history indicate the need for 

all those concerned to define and agree upon the goals, objectives, and scale 

of such an experiment at the outset. Otherwise, as has been shown, duplication 

of effort and waste of energy results. 
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In this field, the hardware has so far and fast outstripped the software 

that one can only take refuge in cliches and folk wisdom and urge that we 

make haste slowly. While we proceed, we should continually keep before 

us the question, "Suppose it works?" 

I wish to thank all those who have given generously of their time, opened 

their files, and allowed me to quote from them. In addition, I would like 

express my appreciation to David Berkman of the U.S. Office of Education 

for sharing both his time and files, to Robert Shamaskin, Chief, 

Education Operations of the Education Service of the Veterans Administration 

Central Office, to Mr. Feiner of the Lister Hill National Center for 

Biomedical Communications, National Library of Medicine, National 

Institutes of Health, and to Nancy Freireich, editor. 
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FOOTNOTES AND REFERENCES 

I. 	 The writer was last in Denver, visiting the project, in mid-July, 

1973. Virtually all of what follows is based on documents collected 

on that field trip, augmented by virtually a full week of interviews 

with project staff, and by a previous trip several months 

ago, at which time the project was in the process of radical 

downward revisions in scale and funding. 

2. 	 In order that the level of manpo*er skills can be thoroughly 

appreciated, the official biographies of key staff members have
 

been attached to this report. They appear as appendix J.
 

3. 	 The documents %verenumerous. I would estimate that, on two 

occasions, more than 2, 000 separate pieces of paper were collected, 

all of which have been read and analyzed. Where direct quotes are used, 

they are most often identified. In some cases they are not, primarily 

for stylistic reasons. Three documents have been invaluable. The 

first, "Goodbye to the Great Divide" by Greg Pearson, Public Information 

Director of the project, contains background information. The other 

two documents are "Interim Reports": "General History and Analysis 

of the Planning P! ase of the Federation of Rocky Mountain States 

Educational Technology Demonstration" by Nancy H. Marklc; and 
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"Interim Report" Part VI, "The Historical Record of the Planning 

Phase, etc." by David G. Markle, Nancy H. Markle, Douglas C. Hall, 

Dennis R. Foote, aU of Stanford University. (In subsequent footnotes, 

these 	reports will be identified as "Pearson" or "Interim Report.") 

4. 	 Interim Report. 

5. 	 A Brochure on the Federation of Rocky Mountain States. 

6. 	 A Brochure on the Federation of Rocky Mountain States. 

7. 	 See "footprint" map; attached as appendix 

8. 	 Walter Coyne, "Education's Rising Star" in American Education
 

(November, 1972).
 

9. 	 Pearson, above. 

10. 	 "The World's Telephones as of January 1, 1972." A report from 

the American Rlephone and Telegraph Company. 

I. 	 "The ATS-F and -G Data Book." Issued October, 1971, revised, 

September, 1972. Published by NASA at the Goddard Space Flight 

Center, Greenbelt, Maryland. 
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12. Project Document. Untitled list of sites and population breakdowns. 

13. Pearson, above. 

14. "The Associated Press Almanac, 1973." 

15. Pearson, above.
 

16. Pearson, above.
 

17. "Alaska ATS-F Health/Education /Telecommunications Experiment,"
 

Office of Telecommunications, Office of the Governor, February, 

1973. 

18. As printed in "Educational Broadcasting Review, " April, 1973. 
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Appendix A 

D EV E L 0 PM E t1T C 0 NT E NT
CAR E E R 

MAKING DECISIONS 

-------- m------------------------­
a decision.
 

a. The student will identify the main steps inmaking 

b. The student will identify how he is responsible for the outco.es of his decisions.
 

c. The student will identify the options available to a person upon leaving school
 
given situation.
by determining which ismost appropriate to a 


m--------------m---------------


I. Assessment
 

A. Assessment of Self
 

1. Interests
 

a. The student will identify his interests.
 

identify the types of reading materials he likes
 b. The student will 

best.
 

c. The student will identify the leisure activities, 
hobbies, school
 

subjects and school activities he enjoys the most.
 

2. Aptitudes
 

a. The student will identify his aptitudes.
 

3. Temperaments
 

a. The student will identify his temperaments.
 

4. Skills (Present Abilities)
 

a. The student will identify his personal/ social skills.
 

b. The student will identify the abilities he has which can be
 

considered technical skills. 

personlit,
5. How do interests, aptitudes, temperaments and skills relate to 

a. The studnt will identify 
tempcrar.1,znts, skills, and 

.:.ys in %hich his interests, aptitudes, 
enviror-.,t influence his personality. 

b. The student will identify fectors vhich riake irsiividt-als unique f-cn 

one another. 

http:outco.es


AZ 
6. 	Staying Healthy
 

a. The student will Identify the factors most important in having good
 
health.
 

7. 	Setting Goals
 

a. 	The student will identify the reasons for setting goals.
 

b. The student will describe goals for hinself which are realistic
 
and personally relevant.
 

c. 	The student will evaluate how well a person Ina hypothetical
 
situation achieves his goals.
 

d. 	The student will identify a logical progression of activities
 

leading to the achievemnent of a given goal.
 

B. 	Assessment of Environment
 

1. 	Relating to People 

a. 	The student will identify the personal/social skills that he should
 
use in different interaction situations.
 

b. The student will describe %ways in which others may perceive him
 

differently than he perceives himself.
 

2. 	Relating to your cori-unity
 

a. The student iill identify appropriate ways of dealing with people
 
in his cornunity. 

b. The student will identify the effect products and services have
 
on natural resources and the environment.
 

3. 	How can you become a knowledgeable consumer?
 

a. 	The student will identify various fraudulent sales practices.
 

b. 	The student will identify various high-pressure sales tactics.
 

c. 	The student will identify various sales tricks.
 

d. 	The student will identify questions which should be asked of
 
a salesman concerning a Oiven service or product.
 

e. The student will identify the better buy after comparing a number 

.of products or services on the basis of cost, quantity, and/or quAlity. 

f. 	 The student will identify ways inwhich a citizen can protect himself a 

a consumer. 

g. 	The student will identify the most valuable of several given warrantee' 
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h. The student will identify the steps he should take before
 

signing a contract.
 

C. Assessment of the World of Work
 

1. Why People Work
 

a. The student will identify the reasons why people work.
 

2. People and Careers
 

a. The student will analyze and rank several occupational
 
alternatives in order of importance to him.
 

b. The student will select several careers which he would
 

like to investigate further. 

The student will identify persons in his ccrunity who
c. 
are tngaged in careers like the ones he would like to
 
pursue.
 

3. Careers and The orld of Work 

a. The student will identify several ways in which different 
occupations can affect the worker's lifestyle. 

b. The student will describe how lack of self-assessment and
 

career assessment can lock a person into an occupation for
 

which he is not suited.
 

c. The student will identify the effects social and cultural
 
change have upon industry.
 

d. The student will identify the effects social and cultural
 
change have upon employmaent practices.
 

4. Drawing Conclusions
 

a. The student will identify which type of working conditions
 
would probably suit a given set of tei'peraments, aptitudes,
 
and interests.
 

b. The student will identify the employer for w1iom he would
 
most like to work, given data concerning several cmployers.
 

II. Understanding Careers
 

1. Work Performed
 

a. The student will identify the work performed in a given 
carecr. 
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2. 	Education and Training
 

a. The student will identify the training or education
 

which isrequired for a given career.
 

3. 	Salary Range
 

a. The student will identify the salary range for a given
 
career.
 

4. 	Self-employment vs. Salary
 

a. The student will identify the opportunities for self­
employment and salaried employment ina given career.
 

5. 	Job Outlook and Stability
 

a. The student will identify the outlook for the future in
 
a given career.
 

b. 	 The studeni will identify correct information about job 
stability for a given career. 

c. The student will identify ways inwhich obsolescence can
 
affect certain careers.
 

6. 	 Career Ladders and Relationships Jotbs in a Filly 

a. 	 The student till identify appropriate lateral and 
vertical steps for advancement or progression ina 
given career. 

7. 	Education, Training, and Skills (tecessary for Advancement)
 

a. The student will identify additional post-secondary 
education or training necessary for advancement ina 
given career. 

b. 	 The student will identify how Job performance can be 
related to advancements and benefits. 

8. 	 Career and Job Nobillity 

a. 	 The student will identify ways in which changing Jobs can 
contribute to advanccrent inccrtain careers.
 

b. The student will identify gains and losses involved in
 
changing careers.
 

9. 	Specialization
 

a. 	 The student %-illidentify ho.a specialization can affect 
certain carcers. 
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10. Skills 

a. 	The student will identify the technical skills a person
 

should have to successfully engage in a given career.
 

b. 	The student will identify personal/social skills appro­

priate to a given career.
 

11. 	 Tool, Equipment, Machinery, Materials
 

The student will identify tools, equipment, machinery,
a. 

and materials associated with a given career.
 

12. Aptitudes
 

a. The student will identify aptitudes characteristic of
 
people engaged in a given career.
 

13. Interests
 

a. 	The student will identify interests characteristic of
 

people engaged in a given career.
 

14. Temperaments
 

a. 	The student will identify terperarments characteristic
 
of people engaged in a given career.
 

15. 	 Physical Demands
 

The student will identify physical demands typically
a. 

associated with a given career.
 

16. Working Conditions
 

a. 	The student 0ill identify %.:orking conditions typically
 

associated with a given career.
 

17. 	 Unions and Organizations
 

The student will identify unions or other organizations
a. 

assodiated with certain careers.
 

18. Licensing Requirements
 

a. 	The student w.ill identify careers thct require licenses.
 

19. Seasonal Limitations
 

a. 	 The student ill identify ways in which certain careers 
are seasonal in nature. 
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20. Geographic/Regional Restrictions
 

a. 	The student will identify ways in which certain careers
 

are geographically restricted.
 

21. Product/Service
 

a. 	The student will identify careers which provide products
 
and careers which provide services.
 

b. 	The student will identify how.the interaction of products
 
and services can affect a given career.
 

22. Drawing Conclusions
 

a. 	The student will identify careers suitable to his own
 
combination of interests, aptitudes, temperaments,
 
skills, and working conditions preference.
 

I1. Implementation
 

A. 	Education and Training
 

1. 	For Personal Fulfillment
 

a. 	The student will identify reasons w.hy a person might
 
pursue I:r.et.e!e not directly related to his job.
 

2. 	Educational Counseling
 

The student will identify guidance resources %..hich can
a. 

aid him in investigating educatior.al possibilities.
 

b. 	The student will identify appropriate preparations for a
 

meeting with his counselor.
 

c. 	The student will identify information appropriate to a
 

discussion with his counselor.
 

3. 	Formal Education/Training
 

a. 	The student %-ill identify sources of skills training by 
determining which is nost appropriate to d given situ.tion. 

b. 	The student will identify types of on-the-job training
 
by determinirg which is ~.st appropriate to a given 
situation.
 

c. 	The student %.ill identify the application procedures for 
union apprenticeships. 

d. 	The studcnt uill identify information that he should 
obtain bet'ore selecting a post-sccondary school to attend. 

http:educatior.al
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e. 	 The student will identify the types of financial 
assistance available to students.
 

f. The student will identify the criteria used in awarding
 
scholarships
 

9. The student will identify the pre-requisites for obtaining
 
a student loan.
 

B. 	Applying for Jobs
 

1. 	Locating Job Openings
 

a. 	The student will identify guidance resources which can aid
 
him in investigating career possibilities.
 

b. The student will identify sources of assistance in finding
 
a Job.
 

c. 	The student will identify the factors that should be con­
sidered when dealing with private enployrient agencies. 

d. The student will identify proper procedures for using the
 
classified section of a newspaper to locate a job opening.
 

e. The student will compose an ad to be placed in the classified 
seCtion of the local new,;papcr requesting er-ployment. 

2. 	 Reswtes/Job Applications 

a. 	The student will idqntify information which should be
 
included in a resume.
 

b. The student will identify information necessary to the accurate 
complecion of a job application form. 

c. The stu.dent will identify criteria for selecting personal
 
references.
 

3. 	 Job Qualification Exams 

a. 	The student will identify those careers which usually
 
require job qualification exams.
 

4. 	Job Interviews 

a. 	The student will identify the proper procedures for arranging 
a Job interview. 

b. 	 The student will identify bt-haviors and responses appropriate 
to a job intervie, situation. 
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c. The student will identify the applicant best suited to a
 
given job after vicwing several job interviews.
 

C. Being a Knowledgeable Consurer
 

1. Budgeting Your Money 

a. The student will identify the steps inmaking a budget.
 

b. The student will identify reasons people have savings
 
accounts.
 

c. The student will identify various kinds nf insurance.
 

d. The student will identify varioui kinds of taxes.
 

e. The student will identify how Social Security works.
 

2. Paying for Things
 

a. The student will identify how charge accounts operate.
 

b. The student will identify how various types of loans
 
operate.
 

c. The student will identify hcv! checking ccounts operate. 

d. The student will identify proper methods of check writing.
 

e. The student will identify steps in establishing a good
 
credit rating. 

3. Locating Social Services
 

a. The student will identify the function of different health
 
service resources by deter-mining the most appropriate re­
source for a given situation.
 

b. The student will identify health services available in
 
his corniunity. 

c. The student will identify the types of personal counseling
 
that are available to him. 



Appendix B-	Description of the Two-Way Audio System
 

communication
The audio cor.,unication system will allow for two-way 

between the Denver Center and users located at the intensive sites. Since
 

the transceiver must use the older ATS-l and ATS-3 satellites for relay
 

of the transmissions, the sound quality will be about 30 db, which compares
 

with 50 db for a good telephone connection. 

The basic equipment required for the audio system site consists of:
 

1. Television reception equipment to receive the video
 
and audio portion of the prograr..ing 

2. A 90 watt. transceiver for the t%.o-way voice communi­
cation capability
 

3. Antenna3 for the television receiver and audio 
transceiver
 

4. A hardwired digital coordinator -:hichtallow operation
 

dignals transmitted from Denver turn the transnitter 
off and on. 

Tel evision Color
 
Interface .Television
 

eceiver , Speaker
 

tTS- 1 Transceiver 	 Digital 
Coordinatcr
 

MicrophoneTransmittr
ATS-3 


Figure Fl-l: 	 Basic configuration of a site equipped for t-o-way audio 
connu ni ca tion 
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The tetwork Control Center (11CC) at Denver will have the following
 

functions:
 

1. 	Control of the transceiver at the remote sites
 

2. 	Control of the television transmission equipment
 

3. 	Interface bet:een the television studio and the
 
transmission equipment
 

4. 	Collection and recording of system operation statistics
 

S. 	Transmission of data collected to a large computer
 
facility for statistical processing
 

The basic equipment associated with audio capability required for
 

the Denver Center consists of:
 

1. 	The two-way transceiver
 

2. 	Antenna for the transceiver
 

3.A :nn c=---c 4e -o^ XS I
 
gathering unit
 

4. 	Disk storage unit for storage of computer progrars and
 
data
 

5. 	Punched card reader for reading prograns and data into
 
the co.-uter
 

6. 	Line printer for printing systc.r status messages for the
 
NCC supervisor and output frc i progrers run on the computer
 
over the remote job service
 

The NCC supervisor will use a video terminal connected to the computer
 

to give comrands to the computer which will in turn control the major 

components of the system. Periodically, the mini computer will take measure­

ments of the performance of other components of the system and log this data
 

along with all cor.tand sequences for later analysis. :hen the Denver Center 

computer is not being used as part of the corrunications, system, it will be 

used as a rcrote job terminal to send dAta to a large corputer facility for 
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Output from these jobs will be returned to the printer
statistical analysis. 


This remote job terminal capability can be used by
at the central facility. 


or management data processing.
all elements of the Demonstration for statistical 


To Audio
tCC
Televisionio 
 Link
Control
Studio 
 Console
 

To Video Card 

• JDisk Storage Mlini 
LReader 

Unit Computer Printer 

Figure a2: Basic configuration of the Denver Control Center
 

Inaddition to the software supplied with the co:puter, some 
softare
 

These til
 must be wCtten to accomplish the functions outlined above. 


inciude:
 

1. The N~etwork Control Center interface
 

2. The comnincation channel control 	task
 

3. 	 The system measurement and command logging task: 

the supervisor's terminalThe NCC interface will accept commands 	 fro,-. 

and, along with the comirunications channel control task, will generate the
 

series of instructions required to operate the site voice transmitters and
 

It will also update the status of the
the equipment in the Denver Center. 


map board and supply additional system information to the supervisor's
 

The measurement and logging task will automatically take periodic
terminal. 

measurements of transnission errors, message frequencies, subsystem perfor­

which will be logged to datamance characteristics, and rcnote site status, 


files on the disk drive. Sc-o of these miess&9gs will also be written on the
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line printer to allow periodic reference by the Center personnel, since the
 

video display on the supervisor's terminal is frequently erased, resulting
 

in the loss of messages logged there.
 



Appendix - Description of the Audio.and Digital System
 

audio writh a two-way digital capabilityThe 	combination of the two-way 

The 	major alterations in
will provide a considerably more flexible tool. 


the harcare configuration required to support the student digital response
 

system occur at the intensive sites (see Figure C-l). The digital coordi­

nator is replaced by a small computer, which, through its software, 
can
 

the 	operations performed by the coordinator of the audio only
handle all 


The
 
system, as %,ell as those required to gather data from the user pads. 


ability to easily change the computer's softiare to treet any changes in
 

overall system operation and configuration gives the system's designers and
 

dedicated coordinator.users a flexibility not available with a hardwired, 

This flexibility also extends the useful life of the system beyond the
 

present satellite availability to ensure the possibility of its use in future
 

similar projects, whether associated with a satellite comrunications system
 

or cable television. 

The 	equipment required at the site to add the digital capability to the
 

voice consists of:
 

1. A small mini corputer which renlaces the individual
 

hardwlred digital coordinator
 

2. 	 The user pads for colletion of responses. 

3. 	(OPTIONAL) A teletype terminal to provide two-way hard
 
copy capability
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ATS-3 

Col orsi onInefaeTelevi
levision 

St
Speaker
I Receiver 


pATSI, Trnseivr j.iCompute	 Mini r 
o ns c i 	v r 


crcphone
;.Ii
Transm.i tt.r 

ATS-3 

.,,<nci ve...ite equiped,for audio and digital
Figure C-I; 	 Zo 'C COnfigu ,-,+^ u+ 


communi cati on.
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Figure C-2: Proposed design for student digital pad
 

The key

Figure c-2 is the proposed design for the student pads. 


digital readout indicator,
a twelve button touch-tone pad with a
board is 


which will display for the student the answer he 
selected. There are also
 

one which indicates the pad is ready for input,

three indicator lights: 


and one to indicate an incorrect answer. 
one to indicate a correct answer, 

016the milli L01oPUte' dt t;,e 1Ei3,;The software required to operate 

site consists of the following:
 

1. Timing and task scheduler program
 

2. Satellite asynchronous commj..unications task
 

3. Software downloader 

4. Student pad polling task
 

5. Student right/wrong response task
 

The timing and task scheduler program controls all of the other tasks.
 

The satellite asynchronous coR.tunications task handles 
the comunication
 

between the satellite, the audio/digital transceiver 
".nd the mini computer,
 

as well as operating the voice transmitter controls that allow 
conmnunication
 

The software downloader-allows site 
between the site and the Denver Center. 


personnel to request that the coxrplete software package be transmitted 
over
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the satellite link and be loaded In the mini's memory. This loader Is stored
 

on a read-only-mernory card 'that is plugged into the mini when it is installed
 

at the site. This down loading capability also allows for remote diagnosis
 

of problems from the Denver Center, thereby considerably reducing the cost of
 

field maintenance and repair. On cormand from the Denver Center, the student
 

pad polling task examines each pad, collects the answers into a single record,
 

and transmits the record to the central computer, which logs the data onto
 

a disk file. The right/wronn task lights the appropriate indicator light,
 

based on an answer code which was downloaded along with the co,,-mand that
 

activates the pads.
 

The addition of.the digital capability will require the additien of the
 

following equipment at the Denver Center:
 

two magnetic tape drives from storage of data
 
gathered from the student pads.
 

To Audio
NCC
TelevisionStudio I: Control Link
 

Console 

Link Computer Printer] 

Unit Dri Ves 

Figure C-3: Basic Denver Center configuration for voice and digital system
 

The computer prograiriming at the Denver Center for the combined system 

will he more comiplex than that of the audio only system. The real time 

operating system of the compuLer will run in a nmIltitasking mode and include 



system:
the following tasks in addition to those required for the audio 


1. Communications scheduler and buffer manager
 

2. Site polling and line error task
 

3. Video tape recorder interface
 

4. Pad data disk logging task
 

5. Gross statistics overlay task
 

6. Key point/restart task
 

The connunications scheduler and buffer manager handle the message
 

traffic over the satellite link and the transfer of data between tasks.
 

The site polling and line error task controls the remote sites and
 

requests re-transmission of data, if any transmission errors are detected.
 

The video tape recorder interface detects interrupts generated by the VITR
 

when questions requiring site polling are posed in the video programining.
 

The disk logging task accepts data from the site polling task and writes
 

it to a disk data file for later analysis. The gross statistics task
 

the results of the
can be used on corr.mand to overlay on the video signal 


previous question. The keypoint/restart task takes a "picture" at fixed
 

of the system control blocks to allow the system to be restartedintervals 

after a failure fromi a rescent state, rather than requiring a complete 

reloading and restart of all the systems tasks. 

All system transmission will be asynchronous at 1200 baud. 1200 baud 

was chosen to eliminate the need for conditioned lines and to provide a 

lo.i error rate (about 1O-15)over the low quality ATS-l/ATS-3 satellite link. 

Individual characters will be ASCII standard with seven Information bits and 

one parity error check bit. All system transmission (Denver to sites, sites 

to Denver) will have the forriat outlined in Figure C4. The transmission 
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scheme, in effect, follows a standard bisync format, however, actual trans­

mission is asynchronous with the following advantages:
 

1. The error detecting properties of synchronous protocols
 

2. Full control of the information passing through the satellite
 
central site afforded by synchronous proto­channels from a 


cols.
 

3., The low cost of asynchronous transmission
 

Student Responses
Site STX CNTR 1 CfTR 2 CNTR 3 CNTR 4
EQ Site 

-- Id Id 

RC CPADDING 
ENQ=enqui ry=O001 01 

STX=start of test=0O000010
 
C1TRL 1-4 contain questions response and logging information
 

exclusive oron all characters beginning
LRClongitudinal redundancy check: 
at CNTRL 1 and including ETX 

Figure C-4: System transmission format
 

The configuration proposed for the sTD experiment is 24 sites with a
 

From figure C-5 the time required for
 maximum of 48 student pads per site. 

the site mini computer to poll its pads is approximately .02 X 48 = .96 

Due to the orbit of the ATS-F satellite, only 12 sites will 
have 

seconds. 


The time required to poll these 12 
access to the video signal at a time. 

sites would be approximately
 

384 + 696
 
12 384"+ 696 10.80 seconds
 

The following operational parai.eters havc been specified for,use in 

devel oping video prograrni ing: 



n=nurher of pads per site 
li':nur..bcr of sitcs 
0.02 rcccn&:tlr: to poll a pad 
O bits per char,-'tcr 
1200 bits [er second trans.ission rate
 
12 control c:.rzcLCrS per rr ssace 
0.500 scconcs satellitc delay tie per message
 

Time to poll all pads at a sitc=0.02 x n seconds
 

Total length of message=8 x n + 8 x 12 bits
 
=8n + 96 bits 

Vissage-tiansmission tire per site0.5C00 seconds + (8n + 96)/1200 seconds 
=(8n + 696)/12C0 seconds
 

Time to poll 11sites=i((8n + 96)/1200)
 

351 

32 
Sites in footprint
 

301 

I. o028~0 0
10 

E'I I * * * 0 0 

00 0024 

0 0 
00 0 

201 * 00 A0 20 
o 0 0 

of C 0 0 
10 0 

S00 . v v 16 
151 0 0 . vv 

Total tire to Iv 
I~ v~ 

v v 

poll all sites I I V VV v v • • 0.12 

101 V V 
(seconds) • * • 

00 0 * 8 
0 000 0 0 0 0 


01 
I I. 000 I I I I 

020 hlO 60 80 

http:sitc=0.02
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a) 	 a maximum of 120 questions per hour of prograning 

b) 	5 seconds to 2 minutes delay between posing of questions and activation
 
of pads
 

c)* 	12 second minimum period between questions
 

ate 	 Data rr:o-etl
 
co r.d pad polling pad cCr.-j.n 	 n disk fIle 
received 	 pol Itng recieved
 

Pod redy 	 Initiate Temrrn Site go; 

by ll sits 	 , I.?SO sec. *'?'O sec. ,
A A 

Arbitrary delay Pole pads, UPi r Do link
 
specified in delay Trans $isslon* delay
 
ready cc.,rand
 

lire 	 eptnds o r.ur-ber of pads 

Figure -6 Timing diagram for system trensmlssion. One of the cycles from A to B
 
is required to transfer one data record from the site corputer to the
 
central computer.
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TO: Myron Smith 

rROM: Toll Fliakos 

DATE: July 25, 1973
 

Pay 31, 1975RE: Broadcast Schedule September 3, 1974 -

The attached bro: cast schedule is based on scheduling needs as
 
(37 sites responded to our questionnaire
perceivcd by idlvidual sites 

related activities) and reflects theregardin;g sched&lir and other 


input c-7 all S'P cc.-ponents.
 

I, c r:pliar-c %-:iththe data we collected, vie cannot broadcast on 

t i,.1 e..',-% ,:hich ,1rn univer.al holdavs, because schools, will 
not be in session: 

Monday, October 28: Veterans' Day
 
November 27 - Friday, G'ovembur 29: Thanksgiving1ledn,-diy,breal. 

P2cc-: er 23 - Friday, January 3: ChristrvasMonday, 
londay, Fetruiry 17: 'Washington's/Lincoln's Dirthday 

tWednes,':., :. .rch 26 - Friday, l*rch 28: Easter Break 

In addition, to arrive at normal correspordinp seT, ester cycles, we 

- 9:30 p.ri. slot on1', on the followi­cannot breadcast, .ot- ,h,, 7:'!0 n.n. 
ing days:
 

Tuesday, f:ovc-mber 26 
rch 25Tuesd,.y, :.' 


In similar fashion, to arrive at ,orr1, correspondir.g footprint 

cycles, we carnvt t'rc.'ecc.st cr hthn:._ - 4:10 n.r.,. c*a.tern .1ct only 
t e rn 

on H1,..y, Sept.' , n 

on Thurl.u, Sc :.t'rI." 12? -; :o.1 ".
 

http:t'rc.'ecc.st
http:univer.al
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*Four types of broadcasts are defined depending on the nature of the
 
audience. All prograr.irg will be dealing with Career Development for
 
the following audiences:
 

1. 	Prlmary audience: in-school adolescents, in grades 7, 8, and 9.
 
2. 	"Materials distribution" for use by teachers who need access
 

to specific naterials.
 
3. 	Secondary audience: parents, teachers, and other coniunity
 

member!.
 
4. 	School staffs (teachers as well as administrators): In-service
 

career education training.
 

Specific time requests and broadcast requirements for each of the above
 
are attached.
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1. PROGRAI. .I!!G FOR Iu-SCHOOL Ri.ARY AUDT.ICE 

Since vie need, at least, 80 broadcast days per semester, broad­

casts are scheduled daily from Monday, September 9 through Friday,
 

May 16, except for those days, listed above, that are recognized as
 

universal holidays.
 

The September 9 start date and May 16 termination are arrived
 

at to enable a good majority of our sites to be in session before we
 

conence our broadcasting and to allow at least one vieek after our
 

broadcasting ends for routine activities associated with the closing
 

of the school year.
 

The 35 minute program length is arrived at on the basis of
 

stated preference by the sites that responded to our survey (19
 

than 30 minutes, 2 preferred
preferred 30 minutes, 11 preferred more 

less than 30 minutes). All, however, will be glad to accept 35 

minutes. 

The survey indicates a wide range in preferences of time for 

programs to begin, although it clearly indicates that morning hours 

are desirable. To account for schedules of schools in the Pacific 

Time Zone, we cannot broadcast to the v,estcrn footprint any ea.rlier 

than 10:00 a.m. IST. To avoid satellite downtime, in bet.:cen foot­

print broadcasts, and since we cannot broadcast to the eastern feot­

print after the western (we would be uncomfortebly close to lunch 

schedules) transmission to the eastern footprint is scheduled at 

9:20 a.m.
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2. 14ATERIALS DISTRIBUTION 

One hour/footprint/week is scheduled: Tuesdays (10:40 - 11:40 a.m.)
 

for Rocky Mountain East and Thursdays (10:40 - 11:40 a.m.) for Rocky
 

Mountain West, except on those universal holidays, listed above, when
 

schools will not be in setsion.
 

Materials distribution, too, conforms to school year requirements
 

beginning on Tuesday, September 10 through Thursday, May 15.
 

Both Tuesday and Thursday broadcasts are conveniently scheduled
 

immediately following western footprint transmissions for our primary
 

audience. Since these broadcasts do not involve active student or
 

teacher participation, they are not tied down to specific time requirements.
 

3. PROGI1-:*.IIrIG FOR SECO;:DARY AUDIENCE
 

, ,
SIi . .. ... - .,- - - - , , I I o,,, .n M 

for Rocky Mountain East and Thursdays, 7:30 - 9:30 p.m. for Rocky 1:oun­

tain West), except on those universal holidays. listed above, when .­e
 

don't have school facilities, and those extra two days (Tuesday,
 

November 26 and Tuesday, 1.oarch 25) which are eliminated to provide normal,
 

corresponding semester cycles for both semesters in both footprints.
 

Most of the sites cannot make their facilities available for adult 

participation during the day while school is in session. Furthermore, 

we would be hard pressed to divorce adults from .ork and other cotrrit­

ments during the day. Hence, start of transmission for secondary, 

adult audiences is scheduled at 7:30 p.rm. which was stated as a pre­

ference by a good many of our sites. 

Evening prograr.-;in , too, conforms to the requirements of the scliool 

year, beginning on Tuesd*.y, September 10 through Thursday, 1.-ay 15.' 
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4. PROGRA.2.1IUlG FOR III-SERVICE TRAIIIIG 

Progranr'ning for in-service training also conforms to the require­

ments of the school year, beginning on Tuesday, September 5 (the Thurs­

day prior to correncement of other programning) through Monday, May 12
 

(the Monday prior to end of other progranning).
 

One hour is scheduled for Rocky f.ountain East on alternate Mondays
 

and Thursdays from 3:30 - 4:30 p.m., except on universal holidays, listed 

above, and on Monday, September 9 to allow for normal, corresponding 

footprint cycles.
 

o.ountain West on alternate Mondays
Two hours are scheduled for Rocky 


except on universal holidays, listed
and Thursdays from 3:30 to 5:30 p.m., 


above, and on Thursday, Septenber 12 and Thursday, May 15 to allow for
 

normal, corresponding footprint cycles.
 

The 3:30 p.m. starting time is contingent upon the closing of schnols,
 

most of which, according to the survey close at 3:30 or shortly before
 

that. A repeat at 4:30 p.m.. ST is scheduled for Rocky Mountain 'Hest 

to accomodate closing times of schools in Pacific Time Zones.
 

SUI.'ARY OF VARIATIOIS FRO:.M TYPICAL W.EEI'LY PROADCAST SCHEDULE 

From onday, September 9, 1973 to Friday, V.ay 16, 1974, we are 

schedule with the followingproposing the attached typical weekly 

variations: 

Add Tuesday., September 5 - 3:30 to 4:30 p.m. (RiE) slot only. 

Delete Monday, October 28 - all broadcasts 
Wednesday, :ove.-er 27 - Friday, Ilovenber 29 - all 

broadcasts. 
(){.cr.:tcr ?3 - Friday, J!riuary 4 - all broadcastr..onday, 

londIy, Vv ry - l hc.iJcasts.uL.,'L 17 
- all broadcasts.'edne.(dIny, -:'ach ?6 - rridy, Varch ?8 
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Delete (Continued) 

Tuesday, November 26 - 7:30 to 9:30 p.m. (R.1-) slot only.
Tuesday, V'arch 25 - 7:30 to 9:30 p.n. (R;.T) slot only.
Monday, Septc7ber 9 - 3:30 to 4:30 p.r. (R!.!E) slot only.

Thursdiy, Se-ct..ber 12 - 3:30 to 5:30 p.m. (iG;.) slot only.
Thursday, .ey 16 - 3:30 to 5:30 p.m. (R;') slot only. 

TOTAL BROADCAST IHOUS 

In-School Prinary Audience 189 hours
Materials Distribution 66 hours
P.M. Secondary Audience 128 hours
In-Service Training 93 hours 

476 hours 

TF:pp
 

cc: Gordon Law
 
Ken Lokey
Greg Pearson 
Gene Linder 
Dick Campbcl 1 
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1) The concept of satellite based media distribution 
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4) the STD delivery modes 
5) The concept of career Education 
6) the career education programs designed for students 

and transmitted by the STD
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(2nd semester)
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a a 

"spe . A caractristics Sept. 30, 1974 State Ccordir.atoi 
closed I b. R urce alocaticns related to career activities (Ist scmester) Site Ccordinator

schools) c. 	Roles related to career activities
 
d. Opinions of acceptance 	 Jan. 30, 1975
7A.inistratIeltors i ) the ccnce.t,of satellite based media distribution
-isri	 *,ase.- media (2nd semester)


(tcpena.
 sy's t.::z.
 
closed schooiA) 2) t STD media distributiol system
 

3)t:e STD
 
A I)
the STD delivery modes 
5)t. cenzet of career educations 
6) the teacher training programs 

DUrng 	 Teachers leper. a. Audience dcmoqraphic characteristics Exception basis I State Ccordinatc 
and closed b. udience viein patterhs Weekly or bi- Site Coordinator' 

sCols) c1)cpt-abilit c
I~~r I7suen ..-.. n weekly
 
A'.'mirni strators 3) fid
4 14suppor-t2)rteacher trairing progrann.ing 

I(open and closed 4) public infor;mation services 	 1 1schools) 	 5)hard-.-..rel 
d. 	Critical and sicnificant incidents concerning Exception basis
 

rzsource allocaticns and roles related to career
 ...... _ _ __ __ __ _ . . . .ctiit ies 	 __ 

"ftr 	 Teachers " a. Resource allocations related to career activities 
 Jan 	10, 1975 ' State CocrdinatdI(c en and b. 	Roles reiatecr to career act*vites (Ist semester)closed schools) c. Opinion of .cceptance Site Coordinato 
!) tie concept of -etellite based media distirbution Iay 30, 1975 

Administrator 2 vs.... (2nd semester)
(open and 	 2) the ST.D media distribution system iclosed school 	 3) the STD
 

4) the STD delivery modes
 
( 5) t 	 concet of career education
 

C) caree'r edu:cation pro-ram -for students 
.'c7)htc":2_training prugram;_ _ 

a!
 
" I
 

II	 I 
a, 
 II 
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:efore IC.::' a~dierce 
.entireyear) 

a. A.dience dc.,ographic charact.ristics 
b. Opinions of acceptance 

1) ti-3 concept of-satellite based media distribution 
systcms 

2) ti- STD edia distribution system
3) the STD 

4) th"2 STD delivery modes 
5) the concept of career edu:ation6) the career education programs broadcast on PBS 

June 1, 1974 Research staff 

6.ring 

After 

Cpen audience 
(entire year) 

Open audience 
(en-ire year) 

1 

I 

a. Audience dernU!raphic characteristics 
b. Audience vie,,.ingwcharacteristics 
c. Reasons for viewing patterns 
d. Acceptability of: 

c~rear education programs in PBS 
2) pub'lic information2) i o 

)ihardware
i 

a. Previous viewing characteristics 
b. Reason for previous viewing patterns 
c. Opinion of acceptance: 

1) concept of satellite based media 
syistr--,,s 1 

2) th- STD rnediadi'stribution system 
3) the STD 

4) the STD delivery modes 
5) th ­ccncept of career education 
6) the career educa'tion pro,]rams on PBS 

distribution 

Every 2-3 months 

FHay 30, 195 

Research staff 

Research szaTT' 

Re 

@ -E4-

I 
I 

I 
S 

S 

I 

I 

I 
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..... Second"arY a. A.diec.-"dmovraphic" 	 ciaracteristics Sept 30, 1974 Site Cccrd
aZi ence D. Opinions of acceptance 	 (Ist semester) and/or Tea((clcsed school 
 1) The concept of a satellite based media distribution
 
evenings) 	 system 
 Jan 30, 1975
 

2) the STD media distribution system (2nd semester)

3) the STD 
4) t,, STD delivery modes

5te concept of carecr education 
t, career programs adults ­6)7 theha .a-Crecucatioreducatior proqr,-r,s forfor students eveningsl 

During Se:o-dary a. hicn-Q d..o-,aplic chracteristicsI audinrce b. 	 Exception basis Site CoordiAud-1ence ve.ing characteristics SMonthly or less(clcsed schcol c. Reasons for viewing patterns aeveri gs) d. 	Acceptaility of:
 
i) A.ult evening proqrams
 
2) Field support
 
3) P-.L'lic information se!rvices 
4 ) !-.ardw.:a e 

Seco.ndary a. Previous vicwing 	characterisitics Jan 10, 1975I audience 
(closed 

b. 	 ,eason fcr previous viewing patterns (1st semester)c. Opirion of acceptanceschoois - eve- 1) the concept of satellite .based media distribution May 30, 1975nings) 
 2) the STD media distribution system (2nd semester)
3) the STD 
4) T delivery moo._ 

5) the concept of career education6) the career education program for adults 
- evenings
 
7) the caree' education programs for students
 

, 	 S I 
£-	 i 

I 

I 	 I 
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ft-re ISpecificzdierces a. Audience dcmographic characteristicsb. Opinion of acceptance: V.'ay, 1974 Site coordinateiand/or teacher 

closed sites 1) the concept of satellite based media distribution 

i 

2)th2 STD media distribution system 
3) the STD 
4) the STD delivery modes 
5) the concept of career education 
6) the specific programs for adults 

Curing Specific a. Audience"dermographic characteristics 
audience b. Audience view.ing characteristics 
(closed site c. Reasons for vie.inq patternss:,T...r)1) specifi4c adult program s 

2) field support
3) hu;iIc information 

4) hardw:are 

Per program 

j 

Site coordinato 
and/or teacher 

After Spacific 
adience 
(closed sites 
su=..er) 

Axi 
a. Previous vie:ing characteristics 
b. Peasons for previous viewing patterns 
c. Opinions of acceptance 

1) t'e concept of satellitebased media distribution 
sYstc;,

2)te STD media distribution system 
3) te S-' 
4) the D delivery, .odes 
5) the concept of career education 
6) th-e specific programs for adults 

Aug. 30, 1974 Site coordinator 
and/or teacher 

; 
* 

1 
I 

I 
!I 

I 
I 
II 

* 
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~~jL I 'i;RILLS 	 ~d t 

Before 	 General a. Audience demographic charact.ristics May30. 1974 Site coordinator
 
audience b. Opinions of acceptance and/or teacher
 
(closed sites 1) the concept of satellite based miedia distribution
 
suT.er) systcr-:s
 

2) the STD media distribution system
 
'3)the STO
 

.. 	 4) the STD delivery modes 
5) the concept of career education 
6) tIhe general programs for adults 

Orinq 	 General a. Audience demographic characteristics Exception basis Site coordinator
 

I	audience b. Audic.ce vie-.'ing char-cteristics and/or teacher 

(closed sites c. Reascns for viewing patterns •onthly basis 

s: .-.er) . d. Acceptability of
 
1) general adult programs
 
2) field support

3) public information services
 
4) naz,-:aro
 

A. 	 te .Peiu iw-scaajai' i 

Aug. 30, 1974 i Site coordinato . 
gen ral a. Prev i.us viwningl characteristics~r=-, i 
audience b. Reasons for previous viewinq patterns and/or teachers; 
(closed site c. Opinions of acccptance I 
su.r.er) 1) the concept of satellite based media distribution 

2) ti-e STD media distribution system
 
.2 3) the STD 
 I 
1 	 4) the STD deliver' modes 

5) th ccncept of career education ! 
6) tha g neral programs for adults 
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APPENDIX "P -1-

TIlE DCVELO' MENITAL PROCESS 

Each element (hardware, pfograrming, field services) 
of the Satellite
 

design, development and validation
 Communications System is the product of a 


process. The eleaents are subjected to the total process to insure their
 

it is to be noted that the uniqueness
system. Il!o.-;ever,
utility in the total 


of each clcrknt requires varying "er.phascs on thp steps 
in the developm-ental
 

process.
 
it relates
 

This document will briefly discuss the develop-ental process as 


elements indicating where erphases are 
to the hard-'are, progrer., and support 

is to describe the 
being placed. Ilo.:evcr, the pritr..ry focus of the paper 

validation octivities. .Appended to this docu..-nt is a listing of the eleven' 

steps to be follo.;'od as appropriate in the validation of products artd services.
 

Ilard.:are
 

In the hard-tare clcrient docurznted in a prior proposal, the primary
 

placed on design, wiith equipment acquisition, installation, 
and
 

emphasis wzas 

debugging considered rore routine. Nevertheless, the Broadcast and Engineering 

a rather extensive validaticn process.Component is inplc;.?ntirg 


Deginnini on !:ovc;'bar 1, 1973, ground systcm sirulatlons of hard.;are
 

L-uring the period frcm :ovc~ber 1, 1973 until 11.-rch
 
will be conducted. 


STD ter.inals will be installed and continually tested in order
 
12, 1974, all 


Only those trminals which pass
to improve operations involving all terminals. 


inspection during tests perfo1 ixd bet;ccn lMarch 12 and 1,.unch date, April 15,
 

All teminals
 
1974 will enter the opCraional n''.ork 30 ckys after lamnch. 


which c.nccunter diffict:lty in the final rre-latinch situlation will be required 

to pass the next round of inspections, which Lcgins approxirm-tely 33 days after 

The cost and prforr.-,nce of 
launch, prior to entering the ojlerwttional net.:ork. 

.,ill I'e c!cu,.Tntcd anid records of all install;,tiou j.nd
the ElD Gro::nd Systc.;is 

winti.iiied.wiintenance efforts %!illhe 



During the operational phase of the project, constant daily reports 
will 

be collected from both Intensive and ROT sites beginning April 12, 1974, with 

These reports will consist of weekly reports beginning September 1, 1974. 


serve
 
records of signal quality and reliability. Changes in either will 


as an i. ediate indicator that checkouts for operational difficulties need to
 

be conducted.
 

Proqra_
 

The program element will initially require nearly an equal emphasis on
 

the three steps in the developmental process--design, development and valida-


However, when validation testing provides evidence that 
the program


tion. 

"on target" and effective 
materials emanating from dcvelopment tend tP be 

less ecphasis will be placed on validaticg future products. 
(This is a result 

securing user input and 
of financial constraints) The validation process 

"
 ur ..... exilorc.tlon, scriplr.-teedbaci, is compbUL tIrt 

at junior high school audiences will be repeated
Since prograrming directed 

made for the repeat. Inaddition,
(two se ester formrat), modifications may be 


serve to provide direction for minor modifications in
 daily feedback will 


future progra.r i ng.
 

novel
In the developRnent of scripts and/or the incorporation of new and 

have contact at a subjective levelscript .,ritc(rs willcontent and ideas, 


This face to face contact
intended audience.with individual riembers of th 


relative to the adolescent vievpoint.

will provide essential infori'atlon 

describd as "scripting" is to provide qluantl-
The ptirpose of the event 

base the revision of scripts and/or vehicles, i e.,
tative C!eta upon w:hich to 



the desired content to be comu.ni­that element of a presentation which enables 

A major portion of tbeme data will consist of perceptions concerning
cated. 

be solicited
 
script's or vehicle's acceptability. These perceptions will 
a 


from various m.embers of the professional educational 
corn-unity including
 

teachers, counselors, administrators, and personnel 
from the eight state
 

A completed tv script, written up as an abstract
 departrents of education. 


Including objectives and descriptions of possible 
vehicles, will be presented
 

rural isolated sites in
 
to three or four rrofessional educators at t%.,o 


each state, and to appropriato rbers of each 
state departe.nt of education.
 

During the prelir.inary stages of the developm.ntal 
process, almost all
 

However,

scripts w.ill be examined by menbers of the 	professional connunity. 

as trends develop w:hich indicate acceptance and viability 
of certain vehicles
 

Also,
 
or approaches, investigations concerning these vehicles 

w:ill terminate. 


few of the rore
 
the possiblity exists that during the scripting process 

a 


difffirtlt vehicles will be presented via story-boards to students
 
n.O.-,,1v 

for their reactions. 

Protnin
 
are designed for


The prototyping efforts, %;hichfollow:' scripting, 


:iich to
providing quantitative data upon 	 base the revisions of the video 

The specific data to be acquired are 
taped progrP'rs and/or program, s_-nts. 


of: 1) student program acceptance and, 2) student achievcrment
indicators 


progrgm and/or program scC.:ent

relative to perforn.nce objectives of each 

being tested. This prototyping data wll be gathered from. junior high school 

in each state who vied FrogralS
students at one or tv.o rural isolated sites 

serenLs will be 
via vi,!o tape ctssottes. Not all prografis and/or proclr~n 

prototyped. Approxii:,tely 100 percent of the prelimiir.r'y progarrs will be 

etc. bec.'os
tested. I1J.:ever, its the arccl,;,tnce of spccific v~hiclcs, 


appartnt, t1e prototypinU of tI:cte particular vehicles .till be mnirkldly
 

reduced.
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First Srcmc~ter Validatinn
 

The data collected during the first semester of the career development 

programs will serve the following purposes: 1) the irrmediate refinement 

of the live portions of the student's programs; 2) the refinement of other 

portions of the students' programs for use during the second senester, and 

3) the refinement of the biweekly teacher inservice program. The specific 

data to be collected are roeasures of: a) student acceptance, b) student 

achieve=ont relative to specific objectives, c) teacher acceptance of student 

programs, and d) teacher acceptance of b1-weekly inservice programs. The 

career developrunt prorams for students and the teacher inservice programs 

will be disscminated via satellite. The know.Iedge and acceptance data will 

be collected daily via the digital system at the 25 intensive sites, and 

weekly or bi-weokly via written acceptance forrs at the 32 ROT sites. The 

presence of the digital response system will provide an effective and efficient 

reans of gathering criterion rcferc,Lccd reasures for pronram evaluation pur­

poses. All data collc:ction activities %Ill occur under the supervision of the 

state coordinators and will be conducted by tlhe ETD personnel or volunteers 

at each site. 

Second S=r estcr Validation
 

The data collected during the second ser.ester of the career development
 

programs will serve the purposes of refining: a) the live portions of the 

student programs, and b) the bi-w-eekly tcacher inservice programs. A third 

use of the data will be as input for the malking of Judqj:.,nts relative to the 

effectiveness of the develop;-. ntal process during the utilization of a 

satellite co..-unications system. The same deta ill1 be collected second 

semester as ias collected first semiester; and the same constraints and pro­

cedures iill also be operational. 



PROJECT RESEARCII GOALS
 

1. To describe and analyze the effectiveness of 
the hardware and hardware
 

support elr:-.nts of the satellite con,-Tmunications systcm 
in the delivery
 

of inforration to specific audinces.
 

2. To describe and analyze what cle,-ents in the.'zucaTLiautl 
Tchology
 

Demonstration were effective in attracting specific 
audiences. 

ana1y'c what eler,ents in the dhuLia(ial Tociology
3. To descrit:? and 

holding specific.audiences.Demonstration w--re effective in 

in the -ucat.£nal oloT*
4. To describe and onal,'.ze what elen'ents 

effective in attaining the acceptance of specific
Demonstration v-.re 

audiences.
 

_ucatlia1 aT.e'ioLoceler.ents in the5. To describe and aralyze what 
resulted in changes in students' career related know-

Demonstration 
ledge.
 

http:onal,'.ze


Goal 1. To describe and analyze the effectiveness of the hardware and hardware 
support elciments of the satellite comnunications system in the delivery 
of information to specific audiences.
 

A. Main indicators of hardware and hardware support elements' effective­

ness:
 

1. 	Signal quality
 

2. 	 Hardware reliability 

a. 	Mean tire to failure
 
b. 	Mean tire to repair
 

B. 	Definition of Terms
 

1. Hardware ele-ents: the equip-ment used in the transmission and
 

or: theIductionla TecrnoLcgjy Eq,.nstraticn yxoqIwnU-Mingreception 
and data gathering efforts. (e.g., television sets, antennas,
 
digital pads, satellite, etc.)
 

2. Hardware SuPtort elerents: the resources and procedures available 

to--- Cip el.,ent ana maintain satellite based media delivery 
systen 

the 	interactive system developed
3. 	Satellite co-:!Qnications system: 

by the mucational TcaIImc,oqy De v-iatioinx whi infoiotian 
.s transrii 'Ind via satelHite and received with sunme effect 

4. Delivery: the process by which information is transmitted from 
one"- c-lo~ent of the satellite cot.unications system to another 

element of that system 

5. InformIation: the content of cor...unication among elements of the 

satei-te 	cc:r,uni cations systecm 

are to receive pro­6. 	 Specific udience: students and adults who 

gramruing via any of the 64 sites.
 

C. 	Specific Questions to Be Answered
 

is the range of 'signal quality achieved at each site?1. 	 What 
2. 	 V.hat is th variance of sicnal quality achieved at each site? 

3. 	 What is the hard.ware rel iability at each site? 
signal quzlity.' ad har>.-:are rel"i"bi1ity.4. 	 What nwost affect ithe 

5. What skills .hd knol cdoce arc necessary 	 for rite personnel 
eleowents?in order to effectively ,iaintain viarious hardware 



To describe and analyze wihat clements in the WItkuc,'icxal I-CdraO1Cxf
 
Goal 2: 	 specific audiences.
 

Demonstritlon were effective inattractli, 


having
Number of audience ri cmiers 

A. 	Main indicator of attractinq: 
 iitraticn -,xjraZm.vieo:ed at lc.st one cticmll Teuiog Dc 

0. Definition of terns:
 

specific products or procedures
1. 	Elvp: nts: 

The 	rain clement variables to be studied are:
 

a. 	Proqrar nlng
 

8 Course
 
Scheduling
 

b. 	Public Information
 

1)Level
 
2 Type
 

c. 	Field Spport
 

1 Level
 
2 Type
 

d. 	 Hardware 

) Level
 
2 Kind
 
3 Performance
 

2. Specific A-dience: Students and adults who are to receive
 

C4 sites. The potential audiences
 
pror.-.ing via any of th 	 tosection entitled "Pop-.ationd in the .reviousare 	de.crib to be studied are: 
Be Studied" The rmain a.jdience variables 

a. 	 Audience characteristics 
b. 	 Site characteristics 

C. Specific Questions to re Answ:ered 

Wihat is thn extent to which desired levels of porticipation were 
1. 

obtained sit. s;.:zific .vdicnces? 
rel,:inship of site and audience characteristics-
2. 	 What is th


to particil ation?
 
3. 	 What is tre cffcc.t -of proqr..-.ing, public infornation, field 

on level of participation?su-port and hp'::Jre 
by specific audiences as rost influcncilng

4. 	 hat factor, are perceivm( 

their vic;in2 patterns?
 



To describe and analyze %.hat elcnents in theiueaLicuxal 'Ax.nlogy
Goal 	3: 


Demonstration w.ere effective in holding specific audiences?
 

A. 	Main indicators of holding:
 

1. 	Number of audience r.erbers viewing rore than one program
 

2. 	Audience viewiing patterns
 

B. 	Definition of Terms:
 

1. Elements: specific products of pr3cedures.
 

The main elerent variables to be studied are:
 

a. 	Prograr.-i.ing
 

I Subject matter
 
2) Scheduling
 

b. 	Public Information
 

1 Level
 
2 Type
 

c. 	Field Support
 

1) Level
 
2)Type
 

d. 	Hard'-'are
 

1 Level
 
2 Type 

2. 	 Specific P.Hierce-.: students and adults %.ho are to receive pro­
gra.-nivi,- ny o- the 64 sites. The potrntial audiences are 
described in the previous scction entitled "l'opulaion to 
Be Studied." The r.:iin audience variables to be studied are:
 

a. 	Audience charactcristics
 

b. 	Site characteristics
 

C. 	Specific Questions to P-c Anst-:ered
 

1. 	What is the extcnt to %hichcesircd levels of participation were
 
obtaire-d .ith sp,.,ci-ic audicics? 

2. 1lhat is tI,.. relJieship of site and audienrce characteristics 
to l;rticiatier;? 

3. 	 .hat is ,lcff.t of procrri.r.rin , public infor.;:ation, field 
support !C. 0... - n f part Ici i ticn.1. e;1 (i 


4. 	.'hat .r v..e ,'rc,,iv . hy specific iudicnccs as i-.ost Infli'cn 
ctnoth.'ir ,i .i.1I~a tr
 



Coal 4: To describe and analyze what elements in,;thei/uCational TecJHolo-W 
Demonstration were effective in attaining the acceptance of specific 
audiences.
 

A. To describe and analyze %-.,hat elements in'the Educaticnal Technology 
Demonstration were effective in attaining the acceptance by indi­
viduals.
 

1. 	Main Indicators of Acceptance
 

a. 	Opinions of acceptance
 

1) the concept of 	satellite based riedia distribution systems
 
2) the ducational Technology Dermstratim nedia system 
3 The FTO 
4 the ETD delivery n:odes 
5) the concept of 	czreer educaticn
 
6) the program courses content transmitted by theBrD 

b. 	 Car2er related attitudes 

c. 	Career re-lated interests
 

2. Definition of 	terms 

a. 	 Elements: specific products or procedures 

b. 	 Acceptance: an interval or overt act indicting approval 
or. agreerrit 

c. 	 Individuals: students and adults who are to receive programm.ing 
via any of the 64 sites 

3. Questions to 	Be Answered" 

a. 	 W-1hat is the extent to which desired levels of acceptance are 
attained at ROT, irtensive, and open sites? 

b. 	 hat is the relationship of site and audience characteristics 
to level of acccptance? 

c. 	 W.hat iS the effect of l1r.rarn.-:1-ing, public information, field 
support, site chl.rctriPtics, and audience characteristics 
on level of acceptence? 

B. 	 To describe and analyze '.;at elements in the Educatinal Techlnol4y 
De;onstration w:ere effective in attaining acceptance by institutions 
or agencies.
 

1. 	I-lain indicators of dcceptance:
 

a. 	 Opinions of acceptance: 

I the concept of a satellite based wedia distribution system 
2 th Lmf i'cldia ii!,'i bution sy.lknra 
3 t MIE 
4 thc ID delivery i.des 
.5 the concqcpt of c1cer education 
6 th prou!r: cours'',, coLnot tronsmit ted by theIM) 



b. 	Resource allocations
 

c. 	Role changes
 

2. Definition 	of terms:
 

a. Elements: 	 specific products or procedures
 

b. 	Acceptance: an interval or overt act indicating approval or
 
agreement 

c. 	Institutions or zgencies: organizations whose activities
 
directly effeet the functioning of the sites
 

3. 	Questions to Be Ans,:ered: 

a. 	 What career development related structural and functional 
changes have occurred injunior high schools participating
 
in the 6TD? 

b. 	 What career development related str*uctural and functional ch,nces 
occuring in participating junior high schools can be attributed 
to tha STD? 

c. 	 Which variables w.:ere mrost influential in brinqing about 
structural and functional change in participating junior 
high schools? 

d. 	 WVhat is the relative level of acceptance of various school 
staff, administrative perscnnel, board r:bers, and co.mmunity 
rminbers toward the TD? 



5: To describe and analyze w at elements in the bW'atiaL l TxchnoguyGoal related
Demonstration resulted in changes in students' career 


knowl edne?
 

A. 	 'ain Indicators of Kno-lledge: 

1. 	Identificetion of
 

for 	mal:ing career decisions a. 	the decision r'J:irg steps 
b. 	 the type of ccrcer related inforrnation needed in each 

decision r-.ki,;n step 
, .'	 ' s r kainn career relate, decisions c. 	 the r. si ilitic of

d. 	 infortcn ;-"Lcut carcers including career nam-es, 

activities, etc. 

B. 	 Definition of terms 

or 	procedures1. 	 Elements: specific products 

The main eler.ent variables to be studied are: 

a. 	Progren-,ni ng 
rse
 cou~
B
2 	scheduling
 

b. Public information
 

1 lev'el
 

type 

c. 	 Field support. 

B1 	level
 

2 	type 

d. 	11ard'.are 
level
I 


2 	kind
 
performn.cc
 

2. 	 Students: t'!oSe .'olesccrts %-:ho receiV carcer develo..nent 
classroc:1i setting via any of th.epro~rfr.icj .:it!,in a 	 to be studied are:67 	 sites.'he i.:c ir, a dience v.riablcs 

a. 	 Audicnce charictcristics 
b. 	 Gent-ral carccr rel.ted Lno'.-:lege 

inforri tion concerning the procedures3. 	 Career related :cli.c: 
for ,1(l erfcz., of indivilial decision r: kiinq rel itive to 

future OMcC','tioial cnc.e:vor 

http:performn.cc


C. Questions to Be Answered 

1. 	What kinds of content learning show the greatest change?
 

2. What is the probability that given types of students will
 

ahcieve a stated criteria?
 

in student learning with
3. 	 What is the average expected change 

respect to a criterion?
 

4. 	How do the high involved and low involved differ 
in learning,
 

attitudes and interest?
 



APPENDIX ' 1 l" -1­

population 	 to Be Studied 

The Ikucational Technoljgy Demns-traticn is developing a variety of prograns 

for a variety of intended audiences. Essentially, the potential audiences
 

can be differentiated on four bases:
 

1) Kind of program received
 

2) Kind of 	receiving site
 

3) Level of 	field support received 

4) Audience 	characteristics
 

briefly described below.These bases 	of differentiation are 

1. Type of 	Program Received 

The 	ED is developing programming in six areas.
 

a) Career developmFent programs designed for -unior
 
s;L- " s. These ere 16 w.;eek series, tohigh schoDl ttW 	 'e. series willThe 	 behe lbroadcast 	 5 days a w 

Inbroadcast orce in the tail, and repeuuu aga-I, 
the spring serl;stcr. 

b) Evening pro rarns consisting of a combination 
' 

of 	career inforration and ' rt ir r designed for 
week series,general coirrrurity audiences. These are 16 

The series willto 	be broadcast o,,e evening a ,,_k. 
once in the 	fall, and repeated again inbe 	 broadcast 

the spring. 

for teachersc) Teacher 	 in-trainino progrars, designed 
are weekof 	career devel,.c..nt class-s. These 16 series, 

to be broz.cast 2 aftcrnoo:n, a ,:eelI. The series will 

be broadcast once in tlehll and repeated again in the 
spri hg. 

d) 	Suvr!.:e... pre-service training progrwt-s for teachcrs. 

This is a 21; di;* series to be broadcast August 20-23 
in the suri'rcer of 1974. 

e) 	 Sum.ier prcr .ansfor specific audiences. This consists 

of an(eight .:u.k Series egb 'ing in June, 1974 and 

ending in AM(uSt. These proqiS will be designed for 

co:,!!iU i ty II.. :Crl's, etc. 

f) ui:::l)roer:.M... for qceniwal ati enos . 'hese arce ceneral 

ntest l :. to I..,tblrwdcast 4o 1 9 ,eeks in the evnings 

during the su:....,r of 1971. 
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2. 	Type of Receiving Site
 

EMD programs can be received at four different types of sites.
 

a) 	Intensive termina1 sites: These sites consist of 24 
selected schools. They have the capability of interactive 
comrunications w;ith the Derver Center, and receive LM.). 
prograt;i:iing directly via satellite. 

b) 	Receive fOnv Tc"ir.rl Sites: These sites consist of 
32 seICt c scncois. Ti.y have only the capability of 
directly receiving the UID programs via satellite. 

c)	Open Schools: These schools contain classrooms which 
have elected to receive D prograr:ming via PES or cable. 

d) 	Open Au.diepce: They consist of private hotmes or other 
private receivir.a terminals which receive MD) prograr.-ming 
via PLVS or cable. 

3. 	 Level of Field Support 

The kuintends to provide program support in the form of site personnel, 

educational mterials, public inforimation, etc. The level of support will be 

varied among the sites. Intensive Terminal sites will rece{ve either Type 1 

(--i~e . - pc~nrnnn). Type 2 (half-time site personnel), or Type 3 

(site personnel 2 hours a day). Receive only terminal sites may receive 

Type 2. Type 3, or Type 4 which is volunteer support. Open sites end open 

audiences will receive either low support or no support. 

4. Audience Characteristics
 

The potential audience can also be differentiated on the basis of their
 

personal characteristics. For purposes of the L-m prograr-.ing and research, 

the potential audience can be categorized into four main groups: 

1. 	Junior high school students 

2. 	 Junior hich scl'.ool nt,-ff in junior high schools 
(teachers, counselors, and administrators) 

3. 	 Specific ,ucinces: intcre.-. cd professionals, such as 
"soci'al :Io] r, probation (,fficeslrs ,pi-onnel managers,,
corm.!ini wo...	 club etc. , un,';:plvoyed, ty , youth p. rso!I,1 ,
aidul tf.'etc. 

4'. 	 Gtuncral tL.Vie,;ce: tostly a.iult vie ers who elect to 
particilpate fr'(:::i p.;,oil irlL'rc.st 

http:irlL'rc.st
http:Tc"ir.rl
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COMM4II|TY SUM'YARY SHEET 

(To Be Completed by the STD State Team) 

Please supply the following information for each cc.rnunity that is visited; See 

instructicn sheet for detailed instruction and an example. 

Cofnfni ty County _ State 

Considering your observations and the infor.atien available to you, please rate 
this corziunity as a candidate for STO porLicipation..
 

Ii gh Low 
1 2 3 4 5 6 7 8 9 10 

lie rrotive: 



INSTALLATION SUI.'4ARY SHEET" 

(To Be Completed by STD State Team)
 

Please supply the following inforntion for each potential installation that is
 
visited. See instruction sheet for detailed instructions and an example.
 

Co.munity , County State 

Name and Street Address of Installation isBeing 

Installation: Considered for: 

Career Development 

.... _ ._Early_... Childhood
 

Both
 

This is of - potential installations in this corm.unity. 

Cnn rlI r~wi ymnr nhi'vations and information available to you, please rate this 
Installation as a candidate for STD participation. 

High 	 Low
1 2 3 4 5 6 7 8 	9 10
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ETD BRIEF IIOGRAPIIICAL SKETCHES OF KEY PLRSO:XIIEL 

Management Staff 

Project Director: Dr. Gordon A. Law
 

For one and a half years prior to being appointed 1rD Project 
Director, Dr. Law ,.;as director of the sTD's Broadcast and 
Engineering Component. He is on leave as Professor and 
Chairman of the Department of Cot-unications, University of 
Idaho, and General lanager of the university station, KUID-FI.1-TV. 

He was awarded a B.A. from Denver University, an M.S. from Syra­
cuse University, and an Ed.D. fro:m Washington State University. 

His twenty years of media experience i'ncluded reporting for 
newspapers and managing radio and television stations.
 

Associate Project Director: Dr. Ken R. Lokey
 

Dr. Lokey holds a bachelor's degree in electrical engineering 
from Texas Tech University, a mastl-r's degree in business 
administration from Texas Tech, a master's degree in systems 
engineering from Southern 1hthodist University, and a doctorate 
in business administration from Texas Tech. 

He has been an instructor in management at Texas Tech; founder 
c r 

4A %At -P-i n~!. ­
%..~ 

4a 

vice bureau; project manager for the information sciences 
subdivision of IMcDonnell Douglas Corporation; and a systems 
analyst for Ling-Temco-Vaught in the design and programming 
of the automatic destruct system for anti-pissile missiles. 

Public Information Director: Greg Pearson
 

fMr. Pearson is on leave as Associate Professor of Communications,
 
Metropolitan State College, Denver, Colorado. He was a war
 
correspondant in Korea and later in Vietnam, and has worked 
for several newspapers, in radio, television, an:d in public 
relations. hlis work has been published in newspapers, magazines, 
and books all over the world. 

lie holds a bachelor's degree from th- University of San Diego, 
a master's dogree from the Graduate School of Journalism, 
Columbia University, and has done doctoral work at the 
University of Colorado, With special studies in mass cor.muni­
cations and political science. 

Executive Assistant: Richard D. Campbell
 

Mr. Ca,.pb.ll, before joining theaSD, was a ianaqam.jenl" auditor
for the U. S. Goneral Accountia.q ,fice. lle also served .ts a 

f i huU 'nra . coudr1 

wanag;;,:it enginel-r ior ihe G.A.O. 

w ...... binlor's "n ind,.stial 'i.wv-r"t 

' ~~~adini ionl'm the Univ.:rs-i ystraJoI o fDn'r 

http:Ca,.pb.ll


Uti Ii va ti on/li el d Services Com'onen t jZ 

Director: Dr. Louis A. Bransford 

Dr. Bransford, who holds degrees from torthern Colorado University
and the Colleqe of Santa Fe, lle'a Mexico, has been an instructor 
and administrator in public schools and universities. L'fore 
joining the Sll), he VhIs an associate profcssor in guidance and 
special education at the University of New 'xico. 

As a consultant he has assisted the Presicent's Commi ttee on 
Mental iRetdrddticn; the Ihureau of Edution for th dcapped,
U. S. Department of Health, Education, and welfare; and th.e 
office of the assistant secretary For Lon-:-,unity and field ser­
vices, Department of Health, Education, and 1.:elfare. 

Associate Director: Dr. Torm Maglaras 

Dr. .,aglaras was graduated from Fort Hays (Kansas) State College
with a bachelor's degree, and received advance degrees from 
the University of Colorado. 

He has taught at the junior and senior high school levels, and 
has served as a school principr-l. He was associate executive 
secretary of the secondary school co..mission of thz orth Central 
Association of Colleges and S-econdary Schools, and before joining
the STE was director of the teacher placem:ent bureau and an asso­
ciate professor of educational administration at the University

bf Wyoming. 

Field M^ri:I.-A 

Mr. Anderson has worked as a military instructor, a high school 
science teacher, director of a Ford Foundation rural school 
improvement project, executive assistant to the Colorado 
Conmissioner of l(,,her Education, director of corporate educa­
tional services of the Encyclopedia Britannica Educational Corpora­
tion, director of research and develo;.;-nt of Encyclop.dia
Pritannica Films, and as director of the division o, research 
development and demonstration of the Colorado Departt,-ent of 
Education.
 

Mr. Anderson has served as a consultant to thirty-one states 
and nu:;erous national and regional organizations in rural school 
matters and educational cormunications. lie holds degrees from 
Stanford University and the University of Northern Colorado. 

Broadcast and En{inenri nq Component 

Director: Dail Ogden 

Mr. Ogden has extensive experience in engineering, installation,
and operations of broildcast systc-ms, cable systems, microwave­
relay systvms, and translator systems. !e h'as been a consultant 
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BroadIcast and I1nqin.{_n .(cont.) 

to the governor of Utah and director of engineering at station 
KUED in Salt Lake City. lie has done consulting wjork for the 
University of W.,'yoming, the University of Illinois, Telecommuni­
cations, Inc., the Comiunications Investment Corp., and several 
other agencies in the public and private sector. lie was tile 

author of the state of Utah's Telecowmunications Plan in 1970. 


Associate Director: Myron P. Smith
 

Prior to joining the SrD, Mr. Smith served as production 
director of the Computer Image Corp. in Hollywood, California. 

mass communicationsPreviously he was an associate professor of 
at the University of Uenver. The author of more than 500 radio, 

television, and motion-picture scripts, he holds a bachelor's 
degree from Stanford University and a master's degree from the 
University of Denver. 

Assistant Director, R & D: Dr. James M. Janky 

Dr. Janky holds degrees from the University of Detroit and 

Stanford University. He has been a consultant to the Office 
of Telecommunications Policy, U. S. Departmnent of Health, 

a ne.mber of the board of directors ofEducation, and elfare; 
-the Alma Corporation; and a general partner in TJ Associates,
 
a consulting and manufacturing firm.
 

For the past six years he has been engaged in The deveiupuieriL 
of ass-producible receivers at 2.5 and 12 GHz for use in
 
direct-broadcast, satellite-co.munication systems. 

Assistant Director, Planning: Dr. James G. Potter
 

Dr. Potter has been responsible for the gross systems engineering
 
of the HEI/IIASA HET ground systems. Prior to joining the 
STD staff, he served a twao-wonth period as acting director of 
the Office of Teleco:r:munications Policy, U. S Department of, 
Health, Education, and elfare. 

He has worked in developing corIputcr models for performing the 

prel i minary systems analysis of sa tell itc tel econ ferenci ng 
systems. He holds a bachelor's degree in physics from the 
University of lichigan; and waster of science degree as well 
as a Ph.D. in electrical engineering from Stanford University. 

Program Componlent 

Director: Gene Linder 

Mr. L.inder was in cor., ercial television for twenty years, nine­
teeon of ther.t in nt. linag.i~:If:has uversecin the creati on of 

inel uding the' dv;ign of fc:ilities,three televisioll sttiL iuw, 

installaLiun, of equ Ipa:2nL, and the sel "ccion,training, and
 

ten years he w.as produc,i.onschedulilg of all personnel. lor 



Program Compnent (cont.) 

manager at Station 1'OA-TV in Denver, responsible for all 
production talent, the art departme-nt, and film activities. 
le has produced and directed an average of twenty productions 
annually over a five-state region. 

Assistant Director: Apostolos Dimitrios Flia'os 

Mr. Fliakos holds a bachelor's degree froni Yale University. 
He has w;orked extensively on th production of educational 
audio-visual materials for use on 2atical Lduc;.tional 
Television. lHe has been production manm;r and executive 
producer of an educational filln .roduction and istriutiCn 
company. A number of films he has bean involved with have 
been honored with &-.;wards such as the "Cine C-ojld.en Eagle" and 
the "Ei ly.' 

Content Coordinator: Dr. Alfred E. McWilliams, Jr. 

Before joining the STD, Dr. Mc',lilliams was assistant dean of 
administration, School of Special Educatian and ,ehabilitation, 
University of Northern Colorado. Previo!,sly h3 was director 
of the UP,:ARD BOU:iD program for that university. 1 holds 
three decrees from that university and has been a techer, 
co O.= lro, ;,lir d ;i vicp-r,rin.cirlal in p ubl ic school s s ., 

Executive Producer: Richard E. Borstadt
 

Mr. Borstadt has been making filr.ms since he ,.,as thirteen years 
old, has worked in stacq.e and radio, and h:!s bi-n in television 
for eleven years. He has produced and/or directi-ed w;ell over 
1,000 hours of instructional and public television prour:-71inq. 
Among these were special proj .cts in p-:,lic a, :irs and cultural 
areas for agencies suc:i as the National Fc.',nL for tha Arts, 
U. S. Public Health Service, U. S. DLp;.rtr'e:nt of I:IployIflt 
Securi ty, Sears-Robuck, Foundation, and CorporapLi on for Public 
Broadca's ting. 

Operations 1lanagqr: Keith Darby 

Mr. Darby gained rmuch of his television o.xperience from his 
years in the prod,'ction r'anagemen de,.r Lm'nt of tile British 
Broadcasting Corp:'ration, whore h was involved in a vide 
range of producticns including: ti-e first trans-ALlntic 
satellite transmi ssions. Iediately prilor to joiningj the 
ETD, he ';.is productien adini stra Lor at 1.ii"*1, the Chicago 
PlS affiliate, and .,,.is producer of tile nationally telecast 
prograam "Book I eat." 

Origir'l ly traimv!,1 in theatre, he carn:id sp.;h proficiency 
certi i'i,'.atus rroi: th2 .ondol 1,c aC : , of ;'..:sic an d Art, 
and wa ; c;radu:wi:d froi the Cen tral School of Slieec:h Training anid 
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Austin ConnollyDirector: Dr. 

from the University of Iorthern 
Dr. Connolly holds d-urees 

Lecn a teacher at th - elc 'r.:ntary, junior high
Colorado and has Prior to

school, and uni:,.'rit'/ levels.
schuol, senior hi(: 

staff Ct th. Univ-esity of
h. w:is on th.Joinin . the SI0, 

for thice projects dealingr(.Puni')lc-Missouri, %:i.reh. -:::s 
idj ructiof, and co;.,etency-based

wi th cv'altiatiun,
curriLu] u'. d.wvulop---ent • 

Ron iartResearch Associate: 

progrram at the University
lr. Hart is conclu-in his doctoral 

fro.c"p:riccs rar.: 
of California at 1t(; -,'nve5. His 

for the Pe.cent in South .,ri:a
rural co::--unity Cnw.o;.: 

for the Study Evalua­f;o".;or the CnterCorps to re,oarch 
o, Publ ic ll--all.) at U.C.L.A.

tion and the Scl-,'I 

Research Associate: Dr. Joyce D.,le 

holIs de irees fro;-, the University of North Carolina,
Dr. Dale 

and the Univcrsity of Georgia. Her 
East C-.rolina U:niersit.', 

and evaluation
is in ti',- .pplication of - asurei.entbackrcround 

to curriculu:. develo,,..nt. methodology 


Dr. 'Ili 1 Zcl..'.n
Coordia.ttor, 11,",D: 


Francisco
bchelor's dtgre frl.-. San
Dr. Zelr.'-in received his 
State Colle 2 a~nd ,:dv,rceJ de'frees frae th2 University of 

iv:br of sccieil action 
Washington. I*.- is exr-ri-nc-d in a 

,itn .ntal h.eelth,in .re-s dealin.researchl eiid!avors 
cducitIon, and environ:rental

special eduction, pre-schocl 
protection. 

http:develo,,..nt
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CONCLUSION: 'art I Synopsis
 

All the foregoing case studies have posed the iatc 

1973 situations of the respective ATS-F cxperiments. WhilO 

each more or less represents one discrete chapter on specific 

satellite communication potentials, we may yet attempt to syn­

opsize what may be salient points or directions noteworthy 

for less developed countries.
 

Let us consider just the general, fundamental impetus
 

for using satellites; they can reach large areas of variable
 

population size in what many experts believe may be a cost­

effective arrangement; they may bypass the need for extensive
 

terrestrial communications equipment; there is beyond this
 

a prestige associated with the use of so 
advanced a technology
 

and the expectations of technological spill-over in its devel­

opment. In deciding on any broadcast distribution made, three
 

sorts of systems are usually recognized. One is the terrestrial
 

microwave system, and the other two are satellite-based, one
 

a rebroadcast configuration and the other a direct broadcast
 

type. Choice of a system for some particular region or nationt
 

is necessarily a complex process. ",..a satellite system and
 

a terrestrial system are difficult to compare because the perfor­

mance of the two systems and the deployment techniques are fun.­

dunentally different. The choice of system is then largely depen­

dent on the problem which is to be solved and on policy decisions 

made by the LDC (loss doveloped country) governments.' 
1
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In the case of the Rocky Mountain demonstration the choice 

of a satellite system for educational distribution takes into 

consideration cost-bcnefits and the appropriateness of the 

geographic region. The establishment of the Fedcr;,tion of Rocky 

a pircnt org;uniz;tion to tackle problemsMountain States (1:MS) as 

common to member states is the first indication tha;t the geographic 

area presents unique problems. The Rocky Mountain region is a 

as
large area of low den'ity population and varied topography 


This in itself lends crcdibility to satellite
well as climate. 

-the "svcsvu'y 1"e,'tlti-.o.mmunic.-
opportunities. Even so, 


tion and transportation are good excepting Indiamn reservations.
 

Furthermore, there is an overall high level of tcevision and
 

The intent of
 
radio penetration in addition to telephone service. 


to provide badly

the ;RNS ATS-F experiment therefore is not 


test the satellite distribution
 needed services but rather to 


mode for cost and user acceptance.
 

There is a rising cost pressure on public 
services,
 

particularly education, and this is a major reason
 

the ETD (educational techniology demonstration) is 
The cost of educatioun is rising at

being fundcd. 

a time when taxpayers apnear unwilling to pay much
 

education in the more for it. If the qua jity of 
maintaincd,

United States is to be incrcased, or even 
this ser­

more cost-effective mens of dclivcring 
one poten­vice must be developed. 2 Technology is 

tial avenue of relief. 



Th case study .mphlsizes the words utility, proficiency, 

feasibility and cost in defining the education technology 

demonstration. 3 Moreover, because the ATS-F satellitc is 

experimental, with satellite time provided by NASA, and 

because the Rocky Mountain is not the only U.S. ATS-P 

project the FlIlS operated in a decision framework pos­

sibly less stringent than that applicable to less developed countries. 

The exigencies facing the Indian situation are quite 

different. As the case study demonstrates, the current
 

social, political and economic context of the country is
 

Important. India is a country of large area with high
 

density population. National development, which includes
 

expanding the agricultural and industrial base, controlling
 

population, increasing educational opportunity and achieve­

ment, and national unity, is the priority. In a country
 

of fifteen official languages and 800 dialects# little
 

electricity, a dearth of roads, hospitals and schools,
 

and a 70 percent illiteracy rate; the .exigenci.es facing
 

a satellite communications experiment are multifold.
 

it is more or less accepted that television can contri­

bute to this goal. Already plans are operative to expand
 

television's urban base to about nine cities or 17 percent
 

of the population by 1975. The question with respect to
 

satollites is one of a distribution mode for television, 
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The favored system provides direct satellite reception 

iN sparsely populated areas with rebroadcasting to more 

densely populzi-,ed regions. The discussion by the Indian 

Department of Atomic Energy (DA) on satellite possibili­

ties is relevant:
 

DAI emphasized that the use of a satellite is 
the only way of covering certain parts of the 
country in the time frame 1974-79 and that in 
this time frame, there is no alternative to 
the use of a satellite; that the use of a 
satellite makes it possible to be non-discrim­
inatory between villages and the cities; that 
the programming requirements of villages are 
different than those of cities; and that with 
a multipurpose satellite the whole national 
TV system could, in effect, be put u) free 
of cost ... DA" also argued that a satellite 
system would enable the country to enter a 
new and sophisticated field of technology 
at an early (late and that it would enable 
India to leapfrog over intermediate tech­
nologies in an effort to start atching up 
with more advanced countries... 

It is appropriate to mention that some studies conclude
 

that the cost of a terrestrial and satellite distribu­

tion. system for India are not very different or actually

5 

weighted in favor of the terrestrial system. In this
 

respect the case study's own questions on satellite
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system decision points become important, These more
 

subjective qualifications go beyond cost-effectiveness
 

evaluations,
 



SOt l ite SY.t;em Considerations 

1) achiievinrg n tional unity 

2) byring crcative tnlent in to progrnumni rg 

3) application of critical evaluation 

4) contribution to national security 

5) importance of implemen tation speed 

6) compatibility with management structure 

Thus the SITE program's acknowledged value lies somewhere 

in between the technical success it can demonstrate and 

the information it will provide to Indian planning author­

ities on cost-effectiveness of satollite television distri­

bution, with these other considerations looming nearby. 

The future operational system plans are vested to a large 

extent in the prototype configuration ATS-P will provide. 

Brazil is another less develoni.r1 area of the world which 

coUld inake use of a satellite delivery system, As the case study 

by Laurence Wolff points, outs the reasons behind exploring 

this technology are apparent. lirazil encompasses a great expanse 

of continent; it has high illiteracy and drop-out rates; geo­

graphic diversity hinders a balanced tochnologic advance -- the 

south is much more developed; the north and central west are 

sparsely settled, less developed regions (64% of the land with 

only 91 of the population); there exists an urban/rurnl dichotomy 

in education. The cause of national development has mobilized Brazil 

http:develoni.r1


6
 

to restructure its educational system. "It attempts to make
 

education availahle to a large scghwent of the population, 

while tailoring curricula to meet the demands or the labor 

market. Using limitcd resources and covering a wide geo­

graphic area, the reform will tnkc some ycars to penetrate 

every region." Thus, education is a prime target in Brazil's 

future plans. 

Modern technology is felt by Brazilian nuthoritics to be 

a key to improving the educational system. Satellite doli­

very in particular offers opportunity to implement an area­

consistent primary education. Satellite education could 

provide teacher training, and uniform curricula; it could 

solve problems of understaffing, rcgion inacccssability, 

and lack of matcrials. The Brazilian Minister of Planning has 

commented: 

The Government is convinced that ... in order 
to revolutionize education, it will not 
suffice to solve the pro'bcm of rc:ources 
and rcform the existing structures. It will 
be necessary to take a giant step forward 
and adopt a new tech ,lloov...1 h ic 1 , ttili­
zing advanced com;tmunication mcdi a--Im;'c, 
Sound, and Mot ion... can take edcation, 
still within the 1970 dccadc, to all of the 
otcntial school population of the country, 
esides ensuring a permanent adult education 

service. 7 

Hence, technologically-based instructional materials has boon
 

an area of interest in Brazil.
 

of course other reasons why a satellite system
There are 


would be of interest to Brazil. As the Latin American giant,
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in sizo and economy, Brazil could benefit from a lcap into the 

relativcly new realms of electronic cquipment and satellite 

into new arcas; it wouldoxpertisc: its industries could move 


na­be n leader in advanced technology among Latin American 


would prestige satellite sys­tions; it gnrncr with its own 

tcm; a new cadre of technology professionals would have to
 

accompany the initiation of a system. During 1967-68, the
 

Brazilian Institute of Space Research (INPE) did a study on
 

satellite feasibility and concluded that a satellite infor­

mation distribution system would aid the purposes of national
 

dovelopment.
 

Tho factors affecting implementation of the 

experiments, above and beyond the initial decision context, 

are certainly of groundwork Importance. Such elements 

as funding, site choice, experimental design, the delivery 

format and the delivered program content, evaluation plans, 

managcment, hardwa*rc and software and so forth must be 

examined. Insofar as less developed countries are con­

corned, tho paths that ndin, Brazil and the PRIS follow suggest 
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numerous planning constraints and opportunities. 

One of the most comprehensive statements tile PRMS 

study makes appears carly in the report: 

It does seem iml)ortant. though, to state that 
goals and objectives for projects using nw 
technologies are not easily formulated. Nor 
is the management of large, complox, and tun ­
tried systems easy to analyze. The planning, 
management, and mainttLn;:nce of a project of 
the scope of the Rocky Mountain experiment 
require not only money, but also manpower. 
Furthermore, the manpower must be highly 
skilled, and the team must he able to learn 
and appreciate vocabular ies of di ffec-ent 
disciplines, so that it can deal with the 
forces that can result from education, 
communication, and technology.8
 

This is probably true of any user satellite experiment
 

anywhere at this time and certainly apropos to the
 

following discussion.
 

The particulars of the Rocky Mountain project point
 

out many illustrative facts. First, the demonstration
 

is a regional project combining the efforts of both
 

Federal and State government, business, private and
 

public agencies. As the area shares a common language
 

(for the most part), culture, and legal system there
 

is a practical base for satellite-delivered services.
 

Moreover, a satellite system is not very practical for
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smull areas; the target region must be large, as In the 

Rocky Mountains or India, for simple cost-effectiveness. 

Represcntativc of a large area and diverse interests the 

~cdcratiu was able to get funding from the Federal govcrn-

Glclit. The casc study points out that fund raising can be
 

a very tenuous pihssc of an experiment; its cffccts on the 

planning process and naturally the scope of an experiment
 

are direct. Also the form of that funding whether it 

is incremetal or a flat total sum - can be important. 

Plarn.nin;g in always a delicate mechanism touching
 

upon needs assessment, fiscal realities, legislative
 

mechanisms, priorities, technological problems and limita­

tions, and State and 
Federal input.9 The Federation used
 

empirical data to detcrminc what educational needs should
 

be addressed, and used site surveys to identify possible
 

target areas. Many groups were incorporated into the
 

planning process although the original goal of involving 

the direct bcneficiaries of the technology was inhibited. 

Tle significance of this limited direct user input should
 

'ar close scrv'iny. Several plunning accomplishments
 

w.re nocessary:
 

1) creation of a board integrating elements of
 

broadcasting, business and government
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2) creation of a staste coordination mechanism
 

3) planning a public relations stance
 

4) assemhling regional/sitc data
 

5) surveying cquipment needs and existing facilities
 

for transmission and production
 

It was recognized that some factors made the planning
 

phase easicr such as the advantages of area accessibility
 

for equipment sct-up and maintenance, the availability 

of power sources, and the familiarity of the populace 

with the television (though not ITV) medium. 

The design of the system itself took into considera­

tion educational needs, potential evaluation mechanisms
 

which could be built into it, language dissimilarities,
 

and site advantages. For example, some feedback capacity
 

has been determined quite beneficial in educational situa­

tions. Therefore a real-time audio capacity for numerous 

sites has been developed, along with a digital system to 

supplement the limited audio channels and provide feed­

back not only to the student but also to the central planning 

and software sources. The use of both school site earth
 

terminals and supplementary public broadcasting systems
 

demonstrates one way in which existing facilities can be
 

worked into a satellite experiment; this sort of equipment
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optimization mechaijism is very practical. By virtue of 

roaching not ontly the student audience but also .1 more 

total adult s;e,;.i)opulation se:anent, the career develop­

ment material mity support a well-integrated awarencss of 

tile pertinent colicept;.. Choicc of the specific sitcs 

was left to educational a-tlcrities; it is apparent that 

there has been an attempt to equalize each State's partici­

potion in the project at least in site quantity. Although 

the idea is not well-dcvclopcd in the case study, the 

use of a "control" school already possessing an excellent
 

program in the given subject area may render valuable
 

experimental contrasts with satellite-delivered programs.
 

Choice of sites was also influenced by the size of the 

satellite footprint - hence the decision to include two 

more states in the experiment in order to make fullest 

use of ATS-F. 

Another element in planning the projcct was the 

question of language as not all intended audiences are 

native speakers of English. Although English was chosen 

as the broadcasting language, the case study points out 

that "if the lirojcct were more or a social delivery 

system and less of a technology demonstration, the anguago 

question would probably have to be rothought." 1The boun­

daries and implications of these two types of systems, 
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social delivery versus technology are unclear. Tile 

selection of the course field was based on I) the recog­

nized nleed to decrease numbcrs of students who leave 

school without any carcer knowilcdgc, 2) tihe desire to 

treat a subject relevant to students and 3) the satisfac­

tion of an indicated interest on the part of the students 

and teaching personnel. Thus career dcvelopment was 

chosen; its emphasis is conceptual -self-assessment, 

job needs analysis, and so forth -rather thafn vocational. 

In the software realm the Federation's use of the 

"course-team" approach will document an interesting prac­

tice and workable alternative to a more fragmented or 

'divorced' habitual programming routine. One inquiry
 

which could provide guidance to developing countries
 

concerns the transition from course content goals to the
 

broadcast product itself. The Indian study is more enlighten­

ing on this point than the Federation's. Even so, we
 

need more information on programming methods and considera­

tions as well as specific technology.
 

Both case studies note liaison efforts: field people
 

who can work between the system and its recipients. The
 

Rocky Mountain group's support plan will add to the effi­

ciency of the project while also linking it more closely
 

to the community.
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The evaluation plan for this project is still being 

formulated. Nonetheless, it cannot be overemphasized 

that a properly designed system should give the evaluation 

priority not only as the structured goal of any experimental 

design, l)ut also for the sake of passing on concise and 

valid versions of knowledge gained to other parties. The 

current evaluation axes include cost analyses, user accep­

tance indices, hardware coml)onent factors and so forth. 

The nexus of field service units should give formative
 

input o many aspects of the program. 

The implementation of the SITE project is every bit 

as complicated as that of the Rocky Mountain demonstration 

India, a large country with varied terrain, has the audience 

and the resources to warrant its own satellite project. 

However, use of a satellite, particularly the direct broad­

cast type, is problematic by virtue of the regionalized 

requirements of broadcasting to people of diverse language, 

culture, education, and the like. The direct satellite 

system is In some ways the most inflexible as it "..... has 

little or no regional origination capability, is the least
 

attractive in its ability to accommodate language, ethnic,
 

and agronomic diversity."llNevertheless if the Indian
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coinmitr.1nt to televis ion expans io for nat ioia I devel­

opment is to be satisftied through .1 sat ellite, it mIIst 

sacrifice some elements for others. Tlhus while the sl't 

demonstration is to afford rather heavy) one-w - co%'oerage 

to rural regions - 2,400 direct recept-ion sets in 2,100 

villages clustered in areas of about .100 each with rebroad­

cast to about 3,000 conventional sets--its direct feedback 

limitations, language probliems, and locailism dis advantlges 

must be evaluated as tradeoffs or factors somewhat !imelior­

able with careful planning. As pointed out before, the 

more general or even implied goals inherent in working 

with the satellite system, in demonstrating its value in 

mass communications for national development may offset 

recognized disadvantages. It is obviously important for 

any country contemplating satellite use to painstakingly 

consider system advantages and tradeoffs. 

The choice of target sites in the Indian experiment 

is uniquely designed to complement the current andlhabitual 

urban television acquisition/distribution pattern. Direct 

broadcast receivers will go to lowest density populaition 

areas representative of a low though varied development
 

level. Rebroadcast receive areas are closer to urban
 



is 

project, this expcrimncitcenters. As oni the Rocky Mountain 

state jurisdiction; these jurisdictions pri­encompasses regional 


marily affcct the educational program aspcct rather than overall
 

basic coordination and planning which are more federally
 

Besides the basic low development criteria,
oriented. 


authorities have considered site choice parameters such
 

as accessibility, availability of power sources, existence
 

of a suitable location for a TV receiver, the ability to
 

the area after the experi­continue television services to 


not to abort rising expectations
ment terminates so as 


resulting from the introduction of the project, and the
 

existence of common agro-economic-socio conditions.
 

Programming has wisely been scheduled for audience
 

convenience with 1.5 hours during the day for students
 

2.5 hours during the evening for instruc­and teachers and 


a more varied group of viewers.
tion and entertainment for 


One method of adapting linguistically to certain regions
 

a
will employ broadcasting different audio channels for 


single common picture. Therefore this effort is to pro­

vide "... an opportunity to develop effective tech­

niques for audience attraction and organization and
 

solve problems involved in the development and
to 


lingual TV program mes­presentation of bi- and uni-
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agos for practical instruction. The organizational
 



elements contributing to the programming include several
 

Ministries concerned with the program goals of population
 

control, agricultural development and national unity.
 

Unlike the situation facing the Rocky Mountain group,
 

new and curious phenomena
television programs will be 


for the target audiences and the application of instruc­

tion television a relatively new venture for India. In
 

an effort to preserve cultural values as well as to develop
 

truly relevant programming the SITE experiment will rely
 

and an "Indian approach"
on indigenous talent resources 


to innovation. Cultural imperialism through importation
 

of foreign resources or influences will be avoided.
 

Hopefully the result will be a judicious balance between
 

cultural norms and new technological information and
 

adaptation.
 

SITE is performing audience profiles, assessing
 

viewing needs, and will pro-test its programming like
 

The social science personnel
the Rocky Mountain project. 


aiding such surveys will be able to give worthwhile forma­

tive evaluation input. Undoubtedly the Indian experiences
 

'Krishi Darshan' broadcasts, the agricultural tele­with 


vision series, will help in formulating new programs.
 

Production techniques will explore video tape and Super
 

8mm and possibly some other methods. Four production
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facilities will be used by a variety of groups which have 

expressed interest in the project - besides the overseer 

agency, the Audio Visual Instructional Division (AVID). 

In providing the ground segments for the satellite
 

system, the software, and an acceptable experiment evalua­

tion plan (as agreed upon with the United States), India
 

will gain technological skill and planning expertise.
 

Management of SITE under the Indian Space Research Organi­

zation (ISRO) operates in three branches: 1) a chairperson
 

for planning, implementation and inter-agency coordination
 

policy; 2) Project Managers (which are groups) in Earth
 

Stations, Electronics and TV Hardware and Software; 3) a
 

study points out each areasystems engineering group. As the case 

has readily identifiable priorities.13As in the Rocky
 

Mountain plan, SITE will incorporate programming and
 

utilization units to help relate the ITV experience to
 

everyday situations and to provide feedback to the central
 

programming and evaluation mechanisms. These units will
 

apparently work with the supplemental film inserts which
 

screen pictures more relevant.
are to help make the TV 

These liaison units may prove critical - along with main­

to the systems continued operation and sustainedtenance ­

relevance. 



The current pointed gap in summative evaluation plans 

is a matter for some concern. Again, if the experiment 

is to provide data on the basis of which important decisions 

are to 
be made, the process for a final synthesis of conclu­

sions should be well-established in the early stages.
 

Planned use of an independent evaluation team could be
 

useful in terms of objectivity and freshness of perspec­

tive. On the other hand, the advantage of having project
 

personnel doing summative evaluation tasks ( as is also
 

planned) lies in their knowledges of causes, effects,
 

and perhaps their ability to apply resultant information
 

more knowledgeably.
 

The implementation plans of the Brazilian experiment will
 

note 
the value of starting out with a localized experimental
 

delivery system before moving to 
a national configuration.
 

The first phase of Project SACI involves reception of voice, slow
 

scan, and teledocumentation from Stanford and broadcasting of
 

Brazilian cultural programs to Stanford. 
 The second phase will
 

involve a small-scale demonstration of educational transmissions
 

to the State of Rio Grande Do Norte (a north eastern area). 

This will provide occasion for localized s, .tem development 

in teims of equipment, personnel, procedures and so forth. 
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The ATS-F satollite may be used for this experiment 

although: initially a ground signal distribution mode will be 

employed. The third phase of satellite plans calls for Brazil's 

owndodicated satellite providing educational and other commun-

Currently a hybrid system is under consideration,
ication services. 


that offers direct reception in isolated areas and community
one 


reception for rebroadcast into more densely populated areas.
 

Very similar motivations for satellite delivery systems
 

Both nations can be character­are evident for India and Brazil. 


ized as large, possessing varied topography, and victims of
 

extremes in weather; both are intent upon improving their ed­

ucational systems; both desire the technological/professional/
 

leadership factors satellite development would foster. One
 

major difference between the two is the language factor.
 

Whereas in India many languages are spoken - adding to re­

gional segmentation - in Brazil, Portuguese is the predom­

inant language. Both countries are working with one-way
 

types of systems. The satellite activities in Brazil and
 

India are thus strictly national efforts; no regional
 

ourcooperation plan has been broached to knowledge. 

In the Project -SACI test, the Rio Grande Do Norte site
 

was selected because ita conditions and problems are repre­

sentative for many regions of Brazil: •"INPE believed that
 

if the educational problems could be overcome there,, they 

could be overcome:anywhere in Brazil." The experiment will 
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provide education to both primary school students and teachers, 

testing the following hypotheses: 

-Educational technology will augment student achievement. 

-An educational technology system will reach more students 

with greater efficiency.
 

-Training teachers via satellite communications is more
 

cost-effective than traditional training.
 

The.experiment will attempt to develop, programming ca­

pabilities, test the educational efficiency of the system,
 

train and upgrade teachers, develop school curriculum, and
 

analyze cost/benefits and cost/effectiveness results. Clear­

ly the objectives apply to immediate operational concerns.
 

Implementation of the test begins with back-up work­

training personnel and arranging and showing programming.
 

VHF and medium-wave transmissions to schools from five lo­

cations will begin the -program. Later, satellite transmission
 

will relay the designated material. The first tsimulated'
 

transmission system (terrestrial base) may provide formative
 

information for the system modification before satellite use.
 

The idea is a useful one. Surveys have provided bash informa­

tion on user needs, experience/knowledge levels, school
 

characteristics, and community leadership attitudes so that
 

system software might be relevant to users. Conventio'nal
 

radio, programmed radio, television and slow scan materials
 

will be deviscd and tested.
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Brazil chose a; national programming center to produce 

broadcast progrhams. About 600 schools representing urban and 

rural :.populations, cconomic centcrs, burcaucratic conters and 

other .variabl.e situations important to experimental design will 

choice of sitessatellite test. 

reflects Brazil's operational commitment. The inclusion of many 

sorts of audiences and the development of a national programming 

center are first steps for both the small scale demonstration 

participate in the delivery This 

and the later large, operational system.
 

One of the .principle problems which the Rio Grande Do Norte
 

the relationships of the project
experiment will address concerns 


to the administrative structures of the educational system and
 

to the regional interests of separate areas. Hopefully the small
 

pilot demonstration will keynote such problems and solutions.
 

National, stae, and local. involvement is integrated into many
 

this too may facilitate regional relationships
aspects of the test; 


to the national program. Other implementation considerations
 

include the problems of developing a cadre of skill professionals
 

to operate the system, incorporating a wider range of audience
 

is operational, deciding
and programming into the system once it 


how to work regional diversity and interests into programming
 

functions, and the overall Cost-effectiveness determinations.
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CONCLUSION: Part II - System Considerations 

User experiments arc a relatively ncw innovation in
 

satellite programs. Only in the past decade have sponsor
 

institutions in the United States been allowed to perform
 

their own demonstrations or tests on a government-provided 

vehicle. The Applications Technology Satellite (ATS) has 

been the most active instrument in this respect, the "F" 

spacecraft last of the series. While many sorts of u:;er experiment 

developments precede the ATS-F plans, no one demonstration
 

even approached the scale and the planning now going into
 

the FRMS and Indian tests. A brief list of some of these
 

earlier accomplishments follows.
 

Inter-university connection (resource sharing)
 

CAI for dispersed populations
 

Teleconferencing studies and medical communications
 
links: electrowriter, slow scan TV, satellite
 
base station, X-ray transmission
 

Experiment in low-cost terminals
 

Alaska experiment in educational broadcasting and
 
medical information teleconferencing
 

Law Enforcement Assistance Administration (LEAA):
 
identification of persons through fingerprint 
transmission 
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World Weather Watch; international data dissemination
 
service
 

NOWCASTING weather broadcasting
 

Project Seekstorm: -a near real time hurricane data
 
transmission experiment.
 

Such experiments have served to hint at still largely
 

unrealized satellite potentials. However, they have not
 

truly generated a-broad-based user community, any group of
 

individuals with the expertise to plan a long-range satellite
 

delivery system. Previous experiments have been rather insular,
 

often unrelated to regional communications development plans.
 

The later demonstrations on the ATS-F and the Communications
 

Technology Satellite (CTS) will somewhat ameliorate this
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The FRMS case study.modestly states this 
about ATS-F:


fact. 


The underlying communications technology,
 
while well established, has never been applied
 
in the manner contemplated for this overall
 
project; never before have so many satellite
 
earth stations, more than 100, been implemented
 
across a 23-state region (including Alaska and
 
Appalachia); the project represents an ambitious
 
attempt to create a user-based information
 
system.
 

It is such experiments which will leave the technology in
 

the hands of those who must develop it; that is, once the
 

basic feasibility or technical demonstrations yield their
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results, all the on-going work of planning, scheduling,
 

managing, designing and programming will still exist. The
 

larger experiments (on ATS-F and CTS) will develop these
 

needed skills to some extent -- indeed the previous case 

studies try to record this process of acquiring skills
 

for the benefit of yet other groups. These same projects
 

will bring more diversity to the body of testing knowledge,
 

especially with three or more countries using satellite
 

time. Unlike their predecessors, such experiments are to
 

bring their investigators into contact with broader con­

straints involving satellites, constraints made all the more
 

significant as the experimental context of satellite use
 

makes the transition to the operational context. The bur­

den of meeting and solving problems, of indicating worth­

while directions is upon these experiences.
 

Yet we cannot expect a definitive set of questions and
 

answers from the ATS-F and CTS projects. Satellite experi­

ment results cannot simply be transposed to other unique
 

situations. Thus, especially for developing countries, we
 

must consider an explication in general terms of (1) what
 

satellites can offer and (2) what potential and realistic
 

actions a developing country should consider in exploring
 

satellite systems.
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Already completed and planned user experiments document
 

the utility of satellites in tTansmitting to large regions;
 

a system can usually be cbst-effective when that region is
 

sparsely populated, characterized by rugged terrain, and an
 

inheritor of poor terrestrial communications and transportation.
 

Satellites can perform a number of functions in the general
 

application areas of broadcasting, teleconferencing, inter­

connected networks, slow scan TV, facsimile transmission,
 

electronic blackboard, data retrieval and transmission.15 A
 

satellite can deliver television and audio dapacities,
 

ETV, computer links, and so forth; it offers wide-area con­

sultation -- between experts or a hospital and a remote para­

medic -- disaster warning, educational courseware, remote
 

diagnostic services -- the list is long and varied. A 

developing country would have to consider what sort of 

delivery system most appropriately meets its needs as well
 

as its own resources. One constraint appears immediately:
 

like any communications system, satellites entail a heavy
 

investment. A second major con-traint also emerges quickly:
 

there is little public information on satellites. This
 

complicates planning. Nonetheless, the groundwork under­

standing of satellites is not impossible to obtain; numerous
 

http:transmission.15
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institutions in North America and Europe arc able to provide
 

it. Determining which satellite uses can be bCneficial, and
 

determining which needs arc to be addressed by the system
 

can be more difficult.
 

It is this latter task which requires analysis of
 

numerous factors. The goal of "national development" means
 

many things to many countries. A standard set of answers
 

presents the following thoughts: population control, agricultural 

productivity, more national unity, child and adult education,
 

better health care. Out of the compendium of satellite­

delivered services, those most suited for a designated task
 

should be identified. There is an alternative conceptual method which 

dictates choice of a satellite service followed by the deter­

mination of where it can be useful; however, the previous
 

problem - first, solution - second approach preserves 

"the ends determines the means" maxim while the other tends
 

to capitalize on the excitement accompanying a new technology. The 

intensive planning requisite to a good system should probably
 

discourage the latter. To return to the collateral needs
 

assessment and system choice, we can point out a number of
 

integral factors. On the delivery or software side, a user 

may want to consider the advantages of different capabilitios:
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-- should there be a feedback capacity in an 
educational/instructional situation? 

-- can radio have the same effect as television? 

--	 how important is local origination? 

--	 how may future, communications innovations or 
refinements affect a current system plan? 

how will the audience react to a given technology?
 

what type or amount of program material and
 

resources are available and can be implemented?
 

what percent of nationwide broadcasting is 

desirable? 

-- what problems may arise due to cultural and 

linguistic differences? 

-- what software is best for a given activity? 

Some of these questions may be answered through software
 

The user aspects
pre-tests, site surveys and careful study. 


of a system cannot be overemphasized as in the long run they
 

will determine whether or not communications are effective.
 

Social feasibility should have at least as much bearing on
 

a system design as technical feasibility. Moreover, once
 

a system is operating, it must be analyzed for effectiveness;
 

how closely does the actual audience result of satellite
 

broadcasting approximate identified goals?
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On the technical side, a developing nation may want
 

to consider the following:
 

1. 	availability of electrical power
 

2. 	previous experience of personnel in handling
 
electrical and electronic equipment
 

3. 	effects of the physical environment (e.g.
 
dust, damp)
 

4. 	the potential frequency of use of the devices
 

5. 	the acclimatization level of the audience
 

6. 	technical expertise available
 

7. 	the capacities of existing communications
 
(and transportation) facilities
 

8. 	possibilities for maintaining an efficient
 
maintenance system
 

9. 	standardization and compatibility of needed
 
equipment
 

10. 	 the level of commitment for manpower and resources
 
which is available
 

11. 	 the available budget
 

12. 	 how changes in the technology may affect the 
planned system
 

Such elements are indicative of the yery rigorous decision­

making and planning which should go into a system design.
 

Yet, the difference between these factors and the previous list
 

of user considerations is perhaps that thcse latter points can
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be 	quantified, shifted around, and objectively evaluated.
 

The user factors, by nature subjective, open to dispute and 

trial and error, may be then more unwieldy and intricate.
 

If the technical considerations are the least complex, most
 

easily recognized and debated, 
this reason alone may suggest
 

why many satellite studies begin with cost-effectiveness
 

and equipment capacities rather than user assessments: they
 

are easier. In any event, the above list is a simplified,
 

self-explanatory set 
of valid design factors.
 

A developing nation interested in satellites would have
 

to examine at least the above concepts and undoubtedly others
 

to decide on any satellite implementation scheme. There- is
 

still another level on which decisions operate. As mentioned
 

earlier, even more central strategies exist. Consider the
 

Indian case study's discussion of the following questions: 16
 

Which plan would most promote national unity
 
while allowing for regional differences?
 

-
 'hich plan shows promise of bringing the most
 
creative talents to bear on the problem of
 
programming?
 

-W 	 Which plan wootld allow for the type of detailed
 
and on-going critical evaluation which would
 
lead to constructive evolution of the system?
 

--	 To what extent does each of the plains contribute 
to national security -- through technology 
creation and/or through creating dependcnce on 
foreign powers?
 



--

Ilow important is it to reach vill;ges soon? 

--	 Which plan is most czompaitihie with a management 
structure capable of assessing and implcmcnting 
national objectives?
 

These arc very direct, weighty questions of promincnt relevance 

to developing countries. Consider the case of rcgional dif­

ferences: either within one country or among many there will 

be cultural, social and political differences in target areas. 

Under one satellite system with a limited number of channels, 

how can each interest be accommodated? Can nations cooperate 

to share the costs of common programming? To what extent 

can and should the national unity goal diminish regional 

concerns in programming? Technological spin-offs -­

accompanying use of indigenous materials and labor power,
 

the development of industries to produce needed components 


can enhance a system's advantages even as it could sustain
 

and augment national pride. Potential dependence on foreign
 

powers for equipment, advice, training and money should be
 

analyzed in depth.
 

There can also be difficulties in dealing with rising
 

expectations whicli come about as a result of experimental
 

systems. That is, the newly introduced satellite services
 

may be so successful as to create not only a firmly dedicated
 



target audience but also an zxtcnsive group of support personncl,
 

equipment, and fringe commitments. The experimental content 

should always be emphasized; this is not to imply that a
 

future operational dcvelopmcnt should be ignored.
 

There is, furthcrmorc, clearly little desirability in
 

embarking upon thc major enterprise of planning a satcllitc
 

system if the effort is to be unmanageable. In fact there
 

are very good arguments for selecting first systems or experimental
 

systems which are relatively contained and controllable, possess­

ing a readily understood plan relating technology configuration
 

to goals; systems should also be capable of modification and 

expansion, supported by an increasing level, over timeof the
 

given nation's own expertise.
 

Many nations will have to think in terms of regionalization
 

to use satellites so that the costs of time on the spacecraft,
 

program production, and equipment costs are rendered affordable.
 

Sharing satellite time and equipment may create political
 

pressures; however small nations who believe they can effici­

ently use satellites will probably have little option on this
 

count. Hence the importance of existing organizations and
 

cooperative efforts among countries is heightened. Such
 

precedent institutions or liaisons may be able to smooth inter­

national coopcraition needed for satellite implementation. 
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The sharing of programming is also possible by using one 

picture with different languages on the audio as necdcd. 

This would be very cost-effective; however, regional variations 

or nationalistic sentiments may militate against such an 

operation. Furthermore, careful scheduling is required 

of any joint or regional operation not only to reach the 

designated audience at the right time of the day but also to 

make the most valuable and, if appropriate, the most judicious 

use of satellite time. Regionalization may also take into 

consideration the opportunities for joint delivery systems. 

They could be a very useful resource conservation mechanism 

for educational or medical expertise among other activities. 

Various possibilities exist for obtaining access to
 

They are briefly described below:
17
 

satellites. 


1. To use a commercial circuit -- buying time on the
 
satellite, and on the ground equipment: this is directly
 
comparable with the use made of satellites by broadcasting
 
authorities for live, long distance, broadcasts.
 

2. To use only the space segment of a c ;mercial satellite
 
circuit: in theory at least a nation could provide its
 
own ground equipmcnt and simply buy time on the satellite
 
itself. There may bc financial advantages in this course
 
of action over the previous one.
 

3. If a multipurpose satellite was in orbit, it might be
 
possible for national interests to provide -- and pay for-­
a transponder on it, and thus share the other satellite
 
costs with other interests.
 

4. To have a satellite wholly dedicated to national use.
 

S. To carry out experimental transmission, using narrow
 
bandwidth suitable for audio or data transmissions only,
 
on experimental satellites.
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6. To carry out cxperimcntal transmissions on governmen­
tal satellites. Transmissions could be video or audio
 
signals.
 

Even if demonstration time were not freely or cheaply
 

available, developing nations could test a large portion
 

of the pertinent technology and of course software without the
 

satellite entity.
 

Developing countries can start planning now for satellite
 

telecommunications in the future. Even though it may appear
 

that the use constraints are too numerous, or that satellite
 

technology would not be beneficial in the near future, it
 

must be kept in mind that satellites are a reality. Their
 

applications will be extended in developed countries; their
 

costs will go down; both governmental and private entities
 

will develop satellites and depend on them someday. Hence
 

it goes without saying that unless developing countries
 

are at least aware of the technology, acquainted with system
 

contingencies, the gap between developed and less developed
 

nations will widen even more. This is not to presume that
 

a nation's own needs be altered to "fit" into a satellite
 

system; indeed we caution against just precisely that and
 

emphasize the deliberateness with which any State should
 

proceed in the matter. Still, just as surely as history
 

witnessed the advancement of the tractor over hand-plowing,
 

the replacement of the horse by the automobile, so too will
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electronic/satellitc communications systems outmode current
 

utilization patterns. What can developing nations do?
 

First, it is possible to acquire a firm level of expertise with
 

the technology. This means sending students to schools where
 

they can learn about new developments and innovations now so
 

that future use can be anticipated. Secondly, portions of
 

advanced satellite systems can be tested without a satellite.
 

Production and programming abilities can be improved; soft­

ware delivery can be examined and tried. Existing communica­

tions facilities can be studied and perhaps planned with future
 

satellite configurations in mind. If experimental opportunities
 

present themselves, it should be kept in mind that experiments
 

do not have to be successful: they have a beginning and an
 

end with a proof or conclusion in between. As learning ex­

periences they can be invaluable and deserve encouragement.
 

Satellite experiments are no exception. Finally, developing
 

countries may want to consider the barriers to innovation
 

within their own social, political, economic systems. That is,
 

strategies for innovation are needed by all countries when scienti­

fic invention moves as rapidly as it does today. Considered application
 

of new technologies--and all the planning and weighing it entails-­

should be a priority for all countries. Thus those forces holding
 

up the learning, innovating, applying processes should be studied.
 

Hopefully some of these suggestions may aid the inevitable ren­

dezvous of developing nations and satellite communications.
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