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BROADCAST SATELLITES FOR DEVELOPMENT:
THE EXPERIMENTS IN
INDIA, THE ROCKY MOUNTAIN STATES
AND BRAZIL



Progress implies improvement....development,
on the other hand, is a neutral concept, not
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

really made; one takes for granted that to
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 of
man's state of mind today.l ot '



We are accustomed to speaking df rdeveloping 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
ehthusiasm, of perspective and change so often cloaking a
conceptual nprogress." The developing country indeed is in
aﬁ excellent position te observe firsthand the dichotomy
of progress and development, as it is itself often a testbed
for those ideas, practices, and programs which are to lead
toward an ephemeral progress. The new technology which is
" the ‘subject of this report, communications satellites may
be yet another test for devéloping nations: it holds excit-
ing possibilities as can exist today yet its capacities for
abuse and ineffectual use are great. On the one hand satel-
lites offer many countries an opportunity to quickly imple-
ment a media system fo 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-

falls. The development of a satellitec system may or may not
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invoke progress. It is for this reason that the following
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 futurc holds for them, particularly with respect to
developing countries. No matter what brand of progress the
satellites may contribute, their development is certain. It is
left to the leaders, educators, innovators of today to inform

that development of affirmative progress.

Over thc past twenty years a ncw rascendency' index
has been identified: it concerns the use and dJdevelopment
of communications. Communications may well constitute
what some later day historian will call the third great
technological revolution, after the devclopment of agri-
culture and then the industrialization process which
began in the nineteenth century. ''How the third techno-
logical revolution will shape our ends is still far from
clear, but its nature and substance are already becoming
familiar. The industrial revolution was concerned with
the production and distribution of goods; its technology

was that of the stecam enginc, the spinning jenny and the
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blast furnace. The post industrial revolution is concerned
with the production and distribution of information; its
technology is that of computers and communications."?
Where the previous technological advance replaced much

.human labor time and more efficiently worked natural
resources into manufactured goods, the ;ecent 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

ou} relationships -- economic, éocial, political, cultural --

3 However, as the pace

with an 'expanded global reality’.
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
nev 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
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nations fall victim to qqite another vision: the accom-
plishments of the major powers loom large as ideals or
goals while at the same time the historical forcus goaaing
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,



weather forecasts, agrlcultural adv1ce, newscasting, and
other data delivery. It is this innovation wh1ch may ,
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
considerations. Basic to any discussion is a recognition
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
growth in portions of Latin America has been more or less
patterned on the process of industrialization which was
so successful in the United States. However, in some
nations a rapid industrialization move evidenced devasting
repercussions: population movement from rural poverty
areas into cities where a would-be lucrative labor market
could not absorb increased manpower; decreased crop produc-
tion and a weakened subsistence food base; massive unemploy-
ment. One writer notes, '"To a very large extent, the serious

unemployment and underemployment that characterizes the
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less-developed nations of South America today is due to
an indiscriminhte application of production techniques
which have been developed in and for the economic, social
and cultural context of highly industrialized nations,
where skill levels arc high and labor tends to be scarce."4
This object lesson substantiates the need for very careful
planning for any sort of technology transfer from advanced
to less developed nations. The very gap which separates
the two implies a gap in planning frameworks. Hence the
application of new communications afforded by satellites
maf also be filled with relatively unpredictable variables
or effects. "As our technological capacity grows, the
existing potentialities of telecommunications satellites
seem more certain than ever before. In fact, it is not
uncommon to speak today of the 'inevitability' of the
widespread utilization of satellite telecommunications
without specifically considering the impact of such
technology in humanistic terms. The growing measure of
enthusiasm generated by the new technology is merited,
but it is essential that this enthusiasm be tempered by
an equal measure of caution."5

Therefore it may be that models of existing or
planncd satellite technology experiments and uses may help

to bring the beneficial knowledge to both developing and
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already developed cou 'ries. Specifically those satellite
experiments which are to address geographic areas repre-
senting the problems somewhat characteristic of developing
countrics can be helpful. By keeping a record of such
experiments' progress wc may begin to better comprchend
the convolutions of planning and implementing a communica-
tions satellite system. Out of such considerations the
National Acronautics and Space Administration has designed
over the past few ycars some of its communications satel-
lite experiments with future opcratioﬁal constraints and
possibilities in mind. In particular the Applications
Technology Satellite (ATS) serics 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
coming post-experiment years. One of the most logical
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.

Hence the decision was made to chronicle three user-

orientcd experiment plans for the ATS-F project. The following case
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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 exﬁeriment are
intended not as primers in the technology but ratherfés
guidepost references; as pre-experiment documents they

are useful in documenting the experiment planning activi-
ties, the intentions, the purposes and objectives, and the
decision points. The choice of these particular satellite
experiments ié not accidentél. The problems communication
technology can address in India or in the Rocky Mountain or
Brazil.areas are general, developmental problems: education,
population control, economic productivity. In both cases
the existing communications system is limited and the
deprived area rather remote. Many developing countries
present similar pictures. Hence some of the planning
considerations for botﬁ 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 expeéted to
be launched in 1976. The study emphasizes an experiment in the use of
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 educatiom,
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 stﬁdy, and

the work of their authors is gratefully acknowledged here:

tgducation and Telecommunications in Brazil: Some Cost and

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 Ir formation Distribution Systems for Education:
Some Predeployment Considerations," (draft) by Kenneth A. Polcyn,
Douglas P. Starr, and Charles H. Adair, Academy for Educational
Development, Washington, D. C., 1972,

"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
Education, Singapore, 19-23 February 1973," Seameo Regional Innotech
Center, Singapore, 1973.



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-tropi?al south. Except for some

200,000 Indians nearly all Brazilians speak Poftuguese.

While Brazil is among the poorer nations of the world, its
economy has been advancing rapidly in the last few years. This
growth has been unequal. The southern states, especially S@o Paulo,
are rapidly industrializing, while the northeast is still one of the
poorest parts of the contine#t 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, 68,27 of the school-aged population 7-14 years old was
enrolled in school in 1970. The enrollment deficit for this age group for
grades 1-8 was approxim#tely 6.1 million. 26.4% of school-age popula-
tion was enrolled in the secondary school and 5.17% at the university
1eve1.1 Illiteracy in 1969 was estimated at 29.2% of the population

above the age of 14.2



Attesting to the inefficiency of the educational system are the
high failure ratés, the lafge number of pupils who leave school
immediately after enrolling in a grade and others who drop-out.during
the school year. The first grade presents a major obstacle to the
primary school child. In 1968 only 37.4% of first graders went on to
second gréde the fbllowing year, 32.3% drdpped out and 30.3% repeated

the first grade.3

The magnitude of educational problems is greatest in the north-
east; almost 30% of the population'reside theré and the educational
system is least developed there. The northeast has the highest rates

4
of illiteracy: 47.9% in 1969.

The sparsely settled north and central west also have very weak
educational systems. These areas comprise 64% of the national land
acrea but only 9% of the population.5 The Brazilian government's
policy is to develop these areas through improvement of transportation
and infrastructure and through migration from more populated areas

of the country.



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.® The large nuumbers of
poorly qualified and unqualified teachers, some of vhom 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 1s 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.

Those extrinsic to the school system: individual characteristics
of the pupils (levels of mental and physicai health); economic standing
of the family (forcing the young to work, particularly in rufal areas);
lack of resources to buy food, clothing, school books, etc.; surroundings

unfavorable to study; difficulty of access to the schools.



This low productivity means that Brazilian schools continue to
producg adu}ts who. cannot read and who have little or no knowledge of
modern'hehlth, agricﬁltural and industrial practices. In turm, these
adults afe unable to provide their children with the home background

necessary for school success.

Iﬁ 1971 the Brézilian government reformed the structure of elemen-
tary and secondary education. The structure of the pre-reform educational
system is still mostly intact and is expected to change only gradually.
In the pre-reform systeh four years of primary school education are
provided in every state. To pass froé primary school to the medium-
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 1ittle coordina~
tion between the primary and secondary school curricula. Also, since
most medium-level schools are located in urban centers, the educational
opportunities for the rural child are limited. After four years of
general medium-level education the student can elect either to follow
the three year secondary course (itself divided into the "classic" and
wgeientific" 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 11lth August 1971 (law 5.692), is destined to be
appliedvprogressively from the beginning of the 1972 school year. It

attempts to make education available to a large segment of the



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 secoﬁdary 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.



Figure 1. Structure of the Bducational System Based on the

1971 Reform
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TIT., 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 Julyl1970) all radio and TV stations were required to provide
five hours a week of free time to be used for educational and cultural
purposes. A number of states already have educational television

stations or are planning to develop them.8

This interest has been concurrent with national interest in a
Brazilian satellite to serve educationgl and other purposes. A 1966
Stanfprd University study explored the possible value of satellite
technology to developing countries. The poteﬂtial 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
distributibn 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



January 1972, and all Brazilian transmissions and receptions are confined
to the Institute of Space Research at SWo Jose dos Campos in the State

of $¥o Paulo.

Phase 2 includes experimentation in one area of the country in the
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
{s discussed in detail in the following section. In its early phases it
is utilizing a ground system of signal distribution, but later will

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

To execute the satellite portion of Phase 2, INPE submitted a
proposal to the National Aeronautics and Space Administration (NASA)
requesting use of the ATS-F satellite while it is positioned for
educational and other experimentation in the United Statca.lo In
February 1972, INPE provided another document that discussed satellite
time allocations and the use of frequencies in the range of 2.5 to 2.7
GHz.11 In the summer of 1973, NASA and the INPE established an agreement

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.lz

Phase 3 would sce Brazil with {ts own satellite to provide educa-

tional opportunities as well as other communication services for the
entire nation. The system planned is a hybrid one, with direct recep-

tion in isolated areas and community reception for rebroadcast in more

densely populated areas.



For sume time there was uncertainity in the Brazilian goverument
over whether to depend on a ter;eotrial system of microwave links or
vhether to rely on the as yet untested system of a communications
satellite. The SACI feasibility study cstimated that a satellite system
would cost about the same as & terrestrial system, but the satellite
system would cover 100% of the population, compared with 867 for the

terrestrial system. The figures are shown in Table 1.

10



TABLE 1 Estimates of Costs of a Satellite
and a Terrestrial Transmission System

Satcllite Trenomission System Costs: these include all costs pertaining
to the master earth station, the satellite and its replacements, the re-
broadcast TV stations and the hardware nccessary to enable ordinary

TV sets to receive signals direct from the satellite., The system broad-
casts 3 TV and 9 radio channels; 507% (87,500) of the schools receive

2 TV and 6 radio channcls, the other 50% receive 1 TV and 3 radio
channels; 1007 ropulation coverage.

Initial {nvestment in hardware and
{ts installation $161.3 million

Equivalent annual cost (includes
amortization of the initial
investment at 8% over 14 years
and all operating and mainten-
ance costs) $ 33,07 million

Present costs for a 14 year project
@t 87) : $397 million

(Initial investment in a single TV ‘
channel system $ 61 million).

Terrestrial Transmission System Costs: these include all costs relating
to the microwave network and the tclevision and radio transmitters.
Channel capacity is roughly equal to that of the satellite systen;
population ccverage is 86%.

Initial investment in hardware
and its installation $ 85.95 million

Equivalent annual cost (as above) $ 33.17 million

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

(Present costs for a system with
91% coverage, 14 years, 8%) $455 million).

11



TABLE 1 - Continued

Educational Sub-uystem Costs: (same for satellite or tcrrestrial system)
these include the costs of the TV and vadio studios, program production,
school television and radio receivers, extra school buildings necessary
to increase cnrollment, the fiecld staff to evaluate the cducational
results, the questionnaires and tcsts used in evaluation, and tcacher
manuals. Excluded are the cost of providing power to schools that

need it, and the cost of producing and distributing student. tests to
accompany the broadcasts. A total of 264 days of lessonc per ycar is

provided.

Equivalent annual expenditure on
hardwvare and school construction

over 14 years (8%) $ 43 willion
Annual expenditure on operation,

maintenance, salaries, teaching

materials and transport ' $ 136 million

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

Source: Robert C. Butman, George W. Rathjens, Colin J. Warren, “Technical
Bconomic Considerations in Public Service Broadcast Communica-
tions for Developing Countrics", Academy for Educational Devclop-
ment, Washington, D.C., 1973. Based on information from Project
SACI, "viability Study of a Satellitc for the Brazilian Educational

Systew', LAFE-165, S¥o Jose dos Campos, Brazil, 1971.

12



According to the Brazilisn authorities, the satellite can be put
into orbit in less time than microwave links can be set up all over
Brazil. The satellite can also allow communication with the tparcely'
settled North (Amazon) and Central West regions vhich the Brazilian
government wants to develop. It can help to improve the present
compunications system by providing an instantaneous network for national
television, a backup system to provide for failure in the terrestrial
systen, and a rapid responsc to unexpected communications needs,
Finally, it "~ould cnhance national security by providing immediate

communication with frontier villages.

A first satellite should be launched in a geostationary orbit
about 1976, 1t will p*~batly encompass one TQ channel, for
education purposes, in 2.5 GHz band allocated to the Broadcasting
Satellite Service in WARC, and a large number of telephony transponders,
for telccommunication purposcs, in the 6-4 GHz band. Its probable
location is from about 72 to about 83 degrecs west longtitude. The
launch vehicle will be a N.SA Thor Delta 2914 and the payload will bo

700 kilograms.

The following graphics illustrate Brazil's plans for a domestic

oatolltte.l3

13
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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 lj, was selected

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

and problems are representative of many regions of Brazil.m

-

Figure 4
Brazilian States and Territories — Experimental Site

TERRITOAY

& —Experimental State

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

they could be overcome anywhere in Brazil.

16



The experiment emphasizes the use of satellites for broadcasting
of educational TV and radio programs directly to students in classxooms
and to teachers to upgrade their subject matter knowledge and their

teaching methods.ls

In outline form, the following are the essential components in the
program:
Main targets:
. Students in primary school--grades 1-4
* Primary school teachers
Bottlenecks in the current primat& school system:
+ High percentage 6£ drop-outs
* High percentage of repeaters
Working Hypotheses:

« A system using educational technology will provide better
results in terms of student achicvement than the traditional
system,

+ A system using educational technology will reach a greater
number of primary school sge children with greater efficiency

than the traditional system.

* The qualification of untrained teachers is more cost/
effective through technology than the tradifi{onal system.

Educational Objectives:

1. Test the efficiency of the educational program for the
first 4 ycars of primary school using TV, radio and
slow-scan.

2. Develop techniques for the production of TV programs for
different subject arcas, grade levels, and evaluation
techniques.

3. Train teachers in the utilization of audio visual media
equipment and provide them with up-grading.

17



4. Offer better education opportunities to a considerable
portion of school population.

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

6. Analyze the results in terms of cost/benefits and
cost/effectiveness, comparing them with data from
the conventional system.
The experiment began in fall of 1972 and is to last for approximately
four years. The first year or so is dedicated to work with a terrestrial

information distribution system, with additional use of a celestial

system in 1974-75.

Initially, the transmissions are being made to schools via VHF and
.med ium-wave mgthods using three radio stations (in Natal, Mossoro, and
Caico) and two TV stations (in Natal 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
traininé 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 Portugﬁese language, social studies, health and natural sciences,

18



mathematics, civics and moral education, and principles of teaching.
Though in-service teacher training will continue, a shift to student
kaning 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 pistribution Modes
1972 1. Supervisor and Teacher Training 1. Operational Demonstration
2. Course for Preparation of Primary Level lay 2. TV and Radio--Surface
Teachers, lst State--Elementary Level
197> . Supervisor and Teacher Training 1. Operational Demonstration
2. Course for Preparation of Primary Level Lay 2. TV and Radio via Surface
Teachers, 2nd-Stage--Secondary Level
3. 1st Grade Teaching (for Students)-~1lst and 2nd 3. TV and Radio via Surface
Years (Possible Satellite)
1974 1. Supervisor and Teacher Training 1, Operational Decmonstration
2. Course fu Preparation of Primary Level Lay 2. TV and Radio via Surface
Teachers, 3rd Stage=--Third Level
3. 1st Grade Teaching (for Students)--1st, 2nd, 3, TV and Radio via Surface
3rd and 4th Years : (Possible Satellite)
1975 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)-~1st, 2nd, 3, TV, Radio, Slow-Scan and
3rd and 4th Years Facsimilevia Satellite

Excerpt from:

'SACI Project Review Meeting for
Espaciais, Sao Jose dos Campos, Brazil, November 1971.

Progress Examination.”

Instituto Nacional de Pesquisas




Orggnizntion

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 S.

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

tean for transportation, communication 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
participating in the up-grading course. Another systcm of supervision
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.
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FIGURE 5: SACI Project Operational Structure
for Rio Grande do Norte

Ministry of Ministry ofj ' Institute of
Communicatio Education | Space Research
and: Culture (National)

Rio Grande do Norte

State Gov't. Sec. of -
Education and Cultur Institute of Federal
Space Research University
. (Natal) of Rio Grande
— do Norte State
Municipal
Organs -
Tocal Work
. Groups
Training
Transmission
Logistics
Regional
Supervision
Municipal
Supervision
Experimental
Schools

Adopted from: "SACI Project Review Meeting for Progress Examination," Instituto
Nacional de Pesquisas Espaciais, S¥o Jose dos Campos,
Brazil, November 1971,
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Softwarc Development

To provide an understanding of the environment and individuals
scheduled to participate in the experiment, and to develop educational
materials and programs accordingly, INPE conducted rescarch which embraced

surveys on:

. Teacher characteristics--to obtain detailed information on
their needs, values, arcas of interest, educational back-
ground, professional experience and personal aspirations.

+ Student characteristics--to obtain information on their
needs, valueg 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.
+ Community leadership--to {dentify the communities’ leader-.
ship in order to get their support for the experiment.
The characteristics of teachers and students were determined by
means of a representative sampling method. The survey of the characteris-
tics of the schools covered the universe of schools involved. The

community leaders were identfied by a crisscrossing study of the opinions

collected in a questionnaire applied to each municipality.

The actual production of material cnd the development of programs
for the experiment is taking place at the Institute of Space Research,
SXo 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

and TV programs, For example, in creating the '"Wonderful World of
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Mathematics," everyday situational problems are dramatized. A comic
teacher livens up the situatiqn,gﬁd one of the characters teaches her
younger brother the things she learned by imitating her teacher. 1In
the programs on teaching methodology, situations in the classroom are
dramatized and a narrator isolates, emphasizes and explains the
situation to the student teacher. 1In 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. 1Its 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 i0 schools,
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Aftér testing the various systems of transmission and reception in
isolation andin combination, the methods'to be used jin the experiment
will be distributed among vatiou; schools, In 1973 and 1974, there
will be two sub=groups of radio and two of TV. In 1975, with the

utilization of more technological resources via satellite, the sub-

groups will be in almost identical proportions.

The class schedules are appropriate for a;l of the types of pro-
gramming, and based on a classroom schedule with two shifts; from
7 a;m. to 11 a.m. and from 1 p.m. to 5 p.m. The school day will be
as follows:

‘Activities: a period of 10 minutes for the student to enter class,
for attendance, and delivery of the material for the classes.

Preparation for the class: period of five minutes before the
reception of each program.

Reception of the program: period of 10 minutes for each program.
1st Exploration: periods of 25 minutes for Portuguese language
and mathematics and 20 minutes for the other disciplines,
immediately after the reception of each program.

Interval: physical education.

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

additional review and exercises concerning the subject under
study.

Selection of Areas and Schoois and Evaluation

The geographical area to be involved encompasses 150 of Rio Grande
do Norte municipalities. Criteria for selection of these municipalities
were inclusion of both rural and urban populations in the coastal area,
the "agreste" and the "serﬂkﬁ"; 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 hpét for experimentation and control; and
consideration of technical restrictions on the coverage of TV and radio

signals.

A1l schools in the experiment are public--either state administere&
or municipal. They were gelected randomly among the three categories of
public schools: "Grupo Escolar", "gscola 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 thrce groups:

1. Experiment Group-~-composed of 500 schools chosen at random
from among those already gelected. All untrained teachers
take part in the up-grading course. The students of both
morning and afternoon shifts of these schools receive their
classes through the technological system (TV and/or radio).
The program started in December 1972.

2. Control Group I--composed of 50 schools chosen at random.
The teachers take part in the training and in the up=
grading course the same as those in the experimental
group. Classes will be taught under the traditional
system, however, and will not receive TV or radio.

3. Control Group II--composed of 50 schools also selected
at random. Teachers and students continue with the
traditional system.

* Grupo Escola--A school with a separate classroom for each class, a
teacher for each class, a principal, a. secretary, etc.

Escola Reunida--A school with several classrooms and teachers but without
any administrative staff.

Escola 1solada--A school with one room and one teacher,
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The evaluation of thc experiment constitutes an essential part of
Project SACI, and therefore is §elng carried out with all the scientific
rigor possible. Two types of evaluation will be used: (1) formative,
consisting of a dctailed analysis of the results obtained in each unit
of the prograa cycle, and (2) summative, consisting of measurement before

and after the uxperiment.

At the beginning and conclusion of the experiment, questiomnaires
will measure atiitudes of authoritics and leaders of communities in the
area of the cxperiment to determine the degree of receptiveness of the
{nnovations introduced into the school system. At the beginning and
conclusion of each school year questioﬁnﬂtres will mcasure teachers' and
students’ roccptiveness to the educational TV ind radio system and
objective tests vill measure learning retention of both teachers and

students.

Weekly during the first two months, biveekly in the next two,
and monthly from the fifth ponth on, questionnaires wvill measure
teachers' opinions about daily class-programs. These will enable the
production groups to revise the programs {mmediately. Daily data on student
performance will be gathored using the answer sheets from the programmed

instruction workbooks.

To maxinize precision and minimize snalysis time, the Mark-Sense
technique will be used. The data forms will be rcad by an optical scanner
and recorded on magnctic tape at the Natal computer center; then the tapes

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

According to a 1970 reporf, 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

SOFTWARE AND PROGRAMMING COST SUMMARY

Softwvare and Programming Costs U.S. Dollars

Studio including equipment
(Brazilian Center of ETV
Foundation at CNAE) 210,900 (a)

Salaries and training of
planning and integration
personnel at CNAE 144,000 (b)

Programming of

Primary Bducation Courses 603,000
Literacy Instruction Courses 45,000
Vocational Training Courses 45,000
Teacher Training 147,600
Administrative Instruction 45,000
Total Programming Costs 885,600 (c)
Adainistrative Costs
Claaarooé.workbooka 75,000
Supervisory & Evaluation
Personnel 114,800
189,800 (d)
TOTAL SOFTWARE COSTS (a) + (b) + (c) + (d) 1,430,300

Note: An additional $3,000,000 will be spent for preparation of
"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
CNAE, May 1970, revision, p. 78.
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TABLE 4

HARDWARE AND ENGINEERING COST SUMMARY

Hardware and Engineering Costs U.S. Dollars

Low High
Transmit Station
Prime Equipment 84,500 95,050
Back=up Equipment 37,000 47,000
UHF Monitor Equipment 3,710 7,850
Test Equipment 15,000
Transpoftation, insurance,
etc. (to site) 22,430 26,370
Building 10,660
Salaries 5,050 10,100
| TOTAL--Transmit Station (178,400 212,002)
Receive Site Equipment (742,500 2,815,500)
System Engineering, Design
Integration and Installation 300,00 500,000 (est)
HARDWARE--TOTAL 920,900 3,024,530

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 ;t was based on a
number of alternate preliminﬁry estimates. In addition about $3-million
was estimated for the preparation of programmed instruction texts to bé
used with educational television. These figures h;ve undouﬁtedly changed

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

Brazilian television sets as well as radios and batteries will be

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

" TABLE 5
BRAZILIAN TELEVISION AND RADIO SET COSTS

U.S. Dollars

Item Manufacturer Cost
23" TV ABC Brazil @ 141 per unit
Convential Power
12" TV Philco Brazil @ 157 per unit
Battery Powered _
Radio . ABC Brazil @ 15 per unit
Battery & Conventional
Power
Battery 12 volt ABC Brazil @ 17 per unit

SOURCE: Kenneth A. Polcyn, An Educator's Guide to Communicationsg
Satellite Technology, Academy for Educational Development,
Washington, D. C., 1973, p. 76. Based on shipping invoices
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

500 units.t’

31



Future Problems and Directions

INPE plans to extend the'Rfo 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
telecommunications, 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
with. One major problem will be the relationships of the project to the
administrative structure of the educational system. A main assumption of
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 municipaiities. In 1971 only .67 of all primary
school enrollment was in federal schools, which were located only in

Brasilia and two territories.18
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At the secondary level, legislation {n 1961 shifted most of the
burden to the states, and 1.9% of all enrollment in 1971 was in federal

achool..19 Only in higher education does the federal government have

significant direct control.

The 1971 educational reform represents a further step on the road
tovards decentralization. It authorizes rural schools to rearrange their
calendars in accordance with the local agricultural calendar, vhile
urban schools are urged to make more efficient use of their facilities
by using them during vacation months for "recuperative'' classes. It

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
carricioout more satisfactorily by the local administra-

tions.

Technically, the idea of creating a '‘responsive' or flexible
educational telecommunications system using a satellite is feasible, if
costly. It involves a process of decreasing the area served by any one
rebroadcast station and providing means for local or regional program
origination. Future developments {n satellite technology will, no doubt,
enable a single TV channel to be beamed to ever decreasing areas and
lead to increased channel capacity.x Until then, areas served by direct

broadcasting will have limited control over program content.

* The Intelsat IV spot beam covers 2.5 million sq. miles; the ATS-F
will cover 1.1 million sq. miles. A proposal by Fairchild for a U.S.
domestic oa{ellito system involves the use of a 120 transponder
satellite.?
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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 qgality 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 comstruction
;osts, through increased encollment, 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
schcol 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, SACI estimates hardware costs at

$397 million and education costs at $1,476 billion over a l4-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
reasonably economical manner in those areas not endowed with natural
resources such as wind and water power, and even in the latter two
cases the capital investment per generated watt is high. The assumption
{s that direct broadcasting permits access to locations poorly served by
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 last 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
{s done in American Samoa and El Salvador. To do this at a national
level would require 350,00 TV sets, approximately the number of
classrooms in grades 1-8 in 1973. To provide facilities for those
children presently outside the school system this number would have to
be doubled, leading to almost four times as many as the 180,000 used

22

for the project calculations. 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

determination of the Brazilian government to utilize television for

33


http:calculations.22

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
Satellite Instructional Teievision Experiment (SITE). While the bulk
of the paper is a descriptive suramary of the various strands that
must come together to complete successfully an experiment as
complex as SITE, we also attempt to place this experiment in the

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 ina
pumber of tasks, the most important of which dre population
control, improving agricultural productivity, improving formal
education, and enhancing national unity. There is evidence to
support belief in the efficacy of television for achieving these goals,
and this evidence: 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 perccived as playing

an important role in India‘'s economic development.

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 Indiz.l who are not yet convinced about
the appropriateness of using satellites for 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 vould indeed result, they
argue, but are the benefits worth the costs? They argue:

"Television is indeed an cffective medium for mass commuaication
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but there are others. Could radio (either terrestrially or
satellite-distributed) achieve for some purposes as much as
television for lower cost? What mixes .of radio and television,
jocal and national programming, and satellite and terrestrial
distribution will best serve India's development needs? Until
adequate analyses of these questions exiat, it would be premature
to undertake a massive commitment to a particular method of

television expansion, "

Thus, while our present purpose is to summarize the development

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

in which SITE is being conducted. We shall discuss India and

its problems (social, political, aﬁd instructional) that‘ coufd be

helped by a system of mase communication, the status of television

to date in India, the near-term plans for the expansion of television
~-zsrvice, and the long-term plans that have been proposed. ™ In.

this zontext e shall discuss objectives, management, hardware,

software, and evaluéiiu&g\lans 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 20 years (i. ., 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
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to about 380 million (Menon, 1972). This means that even with the
massive effort and investment in education in the last few years,
about 10, 000 illiterates have been added every day, The rapid
rate of increase suggests that by increasing conventional facilities
alone, it will be very difficult to provide effective solutions to

eradicating illiteracy and providing fundamental education.

Since its independence in 1947, India has been making tremendous
efforts to improve the living conditions of its people and to develop
the national economy to provide everyone with a richer life. On
the economic front, the progress has been considerable. India

is said to have had a ''green revolution" in agriculture with the
production of food grains increasing from about 75 million tons in
196667 to an estimated 110 million tons in 1971-72.) The national
income is expected to grow to $45 billion by the end of the Fourth
Five-Year Plan in 1974 from $18 billion at the end of the Second
Five-Year Plan in 1961, The number of students enrolled in schools
and colleges has grown from about 9 million in 1955-56 to over

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

has been nullified by a rapid growth in the population.

! Major portions of India are now experiencing drought, and the economic
dislocation caused thereby illustratec the extent to which the economic
success of the green revolution cannot yet overcome dependence on
adequate weather. :
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The annual rate of growth of 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
principal cause of this rapid increase in population is the reductiox;
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 froma

level of 27 per 1,000 population during 1941-51 to 14 per 1,000 during ,
.1966-71. Rao (1970) traces the bulk of the reduclion in death rate

to a precipitous fall in specific mortality ;l-ate for persons in t'he

age groups 0-1, 1-4, an§ 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,

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

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

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

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

against a projected population of 561 million. Experts disagree about
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whether this lower figure results from a lowered birth rate or set-
backs in the health program (Sondhi, 1972)., Even if this achieve-
ment in curbing the population growth is attributed totally to the
family-planning program, it is not yet an effect large enough to
pake & significant difference. Clearly the family-planning wessage
is not getting across to most of the people. Two principal barriers
are the high illiteracy and the taboo surrounding sex in the Indian
society. While the problems posed by {lliteracy call for a medium
of communication that can reach llliterates as well as literates, the
Indian attitude toward sex demands a change toward more subtlety

and suggestiveness in the message.

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

A careful study of progress of education in India reveals what Dhawan
(1972) calls 'an admirable, if not enviable, record of expanding school
facilities to meet the rapidly rising number of school-going population. "
In 1950-51, only 15, 6 percent of the total population in the 6-14 year

age group was enrolled in schools; despite a much larger 6- to
14-year-old school age population in 1968-69, 63 percent of this group
was enrolled in schools. Many people belicve that the extent to which
the constitutional directive remains unfulfilled has less to do with
bottlenecks in the supply side than with deficiency in demand for

education. Dhawan (1972) has correctly observed that it is primarily



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 6( the
present education system and the concerns of national development
(Education Commission, 1967). In a way these ;;roblems 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 arcas, 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



concerned about promoting and sustaining unity. For all these

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

Many Indian officials have long held the view that economic changevl
automatically bring about social changes. However, many failures
in implementing programs of economic development and technological
change have shown the national planners that even well-conceived
projects of modernization may fail to register with the people and

to produce desired results unless 'they are supported by skillful

and adequate communication. There seems to be greater reaiiution
among high-level government officials that the ambitious goals in

the Five-Year Plans cannot be realized except by the fullest
participation of the population and that the inequalities in education
cannot be removed and the quality speedily upgraded by using only

the conventional means of teacher training and inservice development.

Currently,a great deal of interest in many circles in India, ranging
from the Ministries of Information and Broadcasting and Education
to the Indian Space Rescarch Organization (ISRO), is focused on
applying television for national development. At present, the

development of television on a nationwide scale is being advocated
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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 he'lp 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

déal 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
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expensive than television systems and that the spontaneity and
simultaneous access afforded by a nationwide television systém

may have value in promoting national integration.

Our purpose in this paper is to review briefly the development and
current status of television in India, plans and propcsals for its
expansion, issues related to the choice of the technology for a nation-
wide expansion of television, satellite studies conducted to date and
their application to India, and the forthcoming SITE experiment, We
shall, in particular, focus on the ATS-F SITE experiment in India
and describe its evolution, objectives, configuration, management,
and evaluation plans along with the associated costs of the hardware
and software components. We conclude with a discussion of the role
of SITE in providing information for planning the future evolution

of mass communication in India,
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11. TELEVISION IN INDIA

Development and Current Status

Television came to India in a small way in 1959 with the assistance
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 ''...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.

Television was not launched without criticism, Critics argued that
India could hardly afford the luxury of television when basic needs
for food, clothing, and shelter remained to be fulfilled. They argued

that the enor mous 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 gside-effects. The two
experiments conducted over the Delhi television in the period
1959-1965, one with the support of UNESCO and the other with that

of the Ford Foundation, succeeded in mollifying some of the criticism,
These experiments demonstrated the social and educational potential
of television in a developing nation like India (Borra). The success

of these experiments, one dealing with the theme "Responsibilities

of Citizenship'" and the other with classroom instruction, did not
completely satisfy the critics, but it did help generate support for

the cause of television in India.

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

in experimental transmissions related to social and cultural education

and in-school instruction. Daily TV programming began on August 15, 1965
and catered mainly to the area of Delhi city and its suburbs, In 1971,

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

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

At present, the number of television sets in Delhi homes, schools
participating in in-school TV instruction, and community viewing
centers has grown to 65,000 from the original 71 in 1959, when the

station was begun. All India Radio (AIR), the organization responsible
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for television as well as radio broadcasting in India, estimates the
growth rate for television sets in Delhi as 1,000 sets per month.

Based on an audience figure of 7.5 persons per set, the figure

given by the Audience Research Unit of AIR, the current "General
Service' audience is in the range of 375,000 to 400,000, The general
service broadcasts extend from 6:30 p. m. to 10:00 p. m. daily and

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

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

the social education experimental'program, and children in schools.
School television lessons are broadcast for grades 6 to 1l in physics,
biology, chemistry, gsocial studies, English, an‘d mathematics.
Viewing in schools is compulsory, and it is estimated that more

than 250, 000 students watch television lessons daily in 415 participating
schools (out of a total of 494 schools in the Delhi area) (Chander, 1972).
The total number of lessons broadcast per week is 16, with repeat

transmissions for schools working in the afternoon.

In 1967, the Delhi TV station introduced agricultural telecasts twice
a week, each of 20-minute duration (Vepa, 1969). The series is
named "Krishi Darshan, " meaning agricultural television. Its

frequency was increased to three times a week in 1970. Currently,
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some 80 teleclubs in neighboring villages participate in the telecast,
which is said to have a viewing audience of 8,000. The project was
started initially to assess the effectivencss cf TV in improving
agricultural productivity. A secondary objective was to gain

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

for developmental tasks., A systemnatic field evaluation was conducted
In 1968 by the Department of Adult Education of the National Council
of Educational R¢secarch and Training (NCERT) (Vepa, 1969).
Evaluation confirmed that TV wat.; of value in effectively disseminating
improved agricultural techniques. The expcriment showed that
satisfactory C-minute agricultural programs can be produced for

a cost as low as P's 3,000 (U.S. $416), but it aluo demonstrated the
problems involved in organizing an cffort of this nature in India.

For example, it took 1l months instead of a scheduled 2 months to
install 80 scts. jsormally 10 percent of them werc out of order,

with this figure going up tc 20-25 percent during the monsoon

season; and the provision of physical supplics, such as improved
seeds, fertilizers, and insccticides, was poorly coordinated with the

telecasts,

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

Bombay. At present, it is on the aii for 2.5 hours every evening,
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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 arc 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 cight

off-air pickup relay transmitters,

To meet the manpower requirements 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
Development Program (UNDP), Television receivers are now being
manufactured in India by a number of private industries without
foreign collaboration and a miniraum of imported know-how, The
import content in the TV scts manufactured in India iz now at a
relatively low figure of Rs 90 (U.S, $12.50) per set, excluding the
picture tube (Department of Electronics, 1973).2 Bharat Electronics
Ltd. (BEL), Bangalore, has started manufacture of picture tubes and

§s gradually expected to replace Hungary as the major supplier of

2 The price of TV sets in India still continues to be high, the factory
price of a 19" TV set being around Rs 1600 (U.S. $220).
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picture tubes to Indian manufacturers. At present, the Department

of Electronics has approved 10 large-scale and 67 small-scale units
for manufacture of TV sets with a total capacity of 196,000 per annum.
The domestic manufacture of television cquipment -- both for studio
origination and control and for transmission -- is also being gradually
organized, A number of research organizations are engaged in
developing television equipment for domestic production; these include
Bharat Electronics Ltd, (BEL), tize Central Electronics Engineering
Research Institute (CEERI) in Pilani, the Electronic Systems Division
of the Indian Space Research Organization (ISRO), and the Research

Laboratorics of All India Radio,

Plans for the Expansion of Television

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

Plan in 1969, television in India enjoyed a low priority. Although it
was introduced in India in 1959, it was confined to the Delhi area

for about 15 years 1 atil the inauguration of the second television
station in Bombay in October, 1972. As mentioned carlier, Srinagar
and Amritsar will have televieion service in the near future, and
television stations at Madras, Calcutta, Jullunder, and Lucknow

are to be operated by the end of the Fourth Five-Year Plan ir 1974
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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, 1972),

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
tefrestrial system, which is to be evolved on a regional pa.tte.rn.
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 II, 90 percent, At current prices, the
total capital outlay envisaged for Phases I and II was on the order

of Rs 112 crores (U,S. $146 million).
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The Post and Telegraph (P& T)Department has prepared a draft
Fifth Five-Year Plan for wideband microwave links in 4 and 6
GHz bands covering major areas of the country (Planning Com-
mission, 1973). In light of this plan, a further study has been
made by the All India Radio (AIR) to employ the proposed micro-
wave network to the fullest possible advantage for linking the
terrestrial TV transmitters in order to provide maximum popu-
lation coverage. With the microwave link's made available as a
result of the Fourth and draft Fifth Five-Year Plans of the P&T
Department, it should be possible to link 104 transmitters to
provide TV coverage to about 66 percent of the population. The
revised AIR proposal for the Fifth Five-Year Plan, yet to be
approved by the Government, calls for 15 regional stations and
30 relay transmitters for a total expenditure of Rs 134.1 crores
(U.S. $186 million), It would extend TV coverage to approxi-
mately 40 percent of India's area and about 50 percent of its

population.,

Satellite distribution: previous studies. AIR plans for

expanding domestic use of television were first submitted in

1964-65 to the Bhabha Committee, 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 Resea: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-
lafed 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
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rural areas and rebroadcast stations in relatively dense areas would

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

In 1969, the Depariment of Communications of the Government of India
formed a committee to study plans for long-term television coverage
of India. The committee consisted of its own representative and
representatives of the DAE and the Ministry of Information and Broad-
casting (I&B), the parent organization of AIR. AIR proposed a
terrestrial distribution plan to the committee, while DAE presented

a mure detailed development of satellite possibilities. DAE empha-
sized that using a satellite is the only way to cover certain parts of
the country in 1974-79; that a satellite makes it possible to be non-
discriminatory between villages and the cities; that the programming
requirements of villages are different from those of cities; and,

that with a multipurpose satellite, the whole national TV system
could, in effect, be put up free of cost, i.e., the revenues accruing
through the telecomimunications payload can pay for the national

TV syotem.3 DAE also argued that a satellite system would enable

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

3 1t should be noted that there are strong economic arguments
against taxing telecommunications to pay for public television.
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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 Alﬁ proposal
by 30 percent and, over a 10-year period, would have earned

Rs 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 ]_.9§9. the Systems Engineering Group at the Indian Institute of
Technology Kanpur also conducted a study for an advanced com-
miunication 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.

4Jam_ison (1972) has argued that this additional revenue claim
for a satellite system is misleading; with comparable demand
assumptions a terrestrial microwave system could provide
the same telecommunication service.
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Unlike the Midwest Program for Airborne Television Instruction
(MPATI) in the United States, where TV programs originated within
the airborne transmission facility from recorded tapes, this pro-
posal called for a ground-to-aircraft UHF link to feed the airborne
TV transmitters so that live programs could be accommodated as

well.

Other specific studies of the potential use of & satellite for a
national television system include thc;ae madg by Rosenberg (1966),
the Stanford Research Institute (Schramm and Nelson, 1968), anci
Stanford University (ASCEND, 1967). in 1970, th.e _Xndian Space
Research Organization (ISRO) and the Massachusetts Institute of
Technology (MIT) initiated a joint study of a feasible spacecraft
design for delivering at least two to three broadcast TV channels
with multiple audio chunnels in the 800-960 MHz frequency band
to community direct reception te rminals while also providing

for point-to-point, multiple access, and TV distribution chan-
nels (ISRO and MIT, 1971). Recently, Butman (1972) looked

into the techno-oconomic factors involved in satellite-based
television for India and concluded that satellite interconnection

of terrestrial tnnsmitteu'io best in terms of cost, low

technological risks, and gradual system growth,
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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 Corﬁmunication, Ministry of
Information and Broadcasting, Indian Space Research Organization,
and the Department of Electronics). The system costs projected
by DAE and AIR for their respective systems have been much de-
bated, Neither DAE nor AIR estimates include studio equipment
and programming costs. There remain questions about costs
quoted in the DAE proposal for direct satellite reception terminals

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

along with the slight revenue advantage of DAE sy‘sfem in the
system cost comparison, make the two proposals about the same
in. costs (about $ 210 million) for the signal distribution components
of the system; programming and television sets are not included

in $210 million estimate.’

5Jamison (1972) cautioned about cost-overruns, which in U, S,
programs of this sort, according to studies by the Rand Corpora-
ation (Glennan et al.), can push costs up by factors of three or four.
A cautiously optimistic assumption, according to Jamison, would be
an overrun factor of only two, Thus, the real costs of the signal
distribution for ecither the AIR or DAE plan would likely be around
$420 million, with substantial margin for error.,
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In August, l§72, 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-
stitutions, The Working Group on Communications in this seminar,
composed of representatives of All India Radio, P&T Department,
the Ministry of Defense, and academic institutions, recommended an
integrated television eoverage plan combining the best elements of
coverage through terrestrial microwave links and transmitters and
an S-band (2500 MHz) satellite with five spot beams, each on a
separate frequency, covering the entire country (Department of
Space, 1973). The major recommendations of the Working Group
oﬁ Communications were (Department of Space, 1973):
.  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 f m 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,

Since implementation of an Indian National Satellite System (INSAT)
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
generation of INSAT, INSAT-1, for television broadcasting as well
as telecommunications and earth resources survey, and to analyze

the cost-effectiveness of the INSAT system for these purposes in

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 teleccommunications. User departments of the Indian Govern-
ment, such as Agriculture, Education, Health and Family Plannirig
are also participating in the Task Force, The Task Force has
established two scparate working groups, one for hardware and

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



-28-

hardware are as foll'ows:(‘

. To look inte the detailed plan proposals of ISRO,
Ministry of Information and Broadcasting (I1&B),
and with the Posts and Telegraphs (P&T)
Department.
. To examinc 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 INSAT hardware group (Planning
Commission, 1973) has reccently been released in India, Although the
basic concept of INSAT has remained the same as in the first proposal
made in 1969, the cost dctails, capabilitiecs, and operational frequency
for broadcast channcls have somewhat altered. According to the draft
report, issucd in May 1973, INSAT satellite is to be located in geo-
synchronous orbit at 799 East longitude., INSAT satellite is to have
five spotbeans (Sce Figure | for the integrated 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 EquivalentIsotropic

6At this writing, the authors had access only to the report of
the hardware working group.
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Radiatcd Power (EIRP) of 51 dbW (equivalent 125 KW), This EIRP
is adequatc to facilitate dircct reception by augmented community
satellite television receivers. INSAT -1 is to have a total of five
transponders available for telecommunications for the usce of P&T
Department -- four of which arc to operate in gpotbecam mode in
the C«band (4 and 6 GHz) to interconnecct four major P& T switch-
ing centers; the remaining onr, with a 6° beam, is Lo be used for
remote areca communication, The former are to handle three
carriers cach (38 db\W EIRP/Carricer and 450 one-way voice chan-
nels/carrier), whercas the latter is to have two transmitters
(33.8 db\WV EIRP/transmitter). The satellite is to be launched

using a Thor-Delta launch vehicle.

The proposed INSAT configuration offers scope for relay broad-
cast of television programs both within the regions illuminated by
the spotbcams 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 interconncction of master and slave TV transmitters, which

are to serve conventional Very High Frequency (VHF) TV sets;
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the revised proposai calls for 150, 000 community TV sets augmented
for dircct reception from the satellitc. Also included in the revised
INSAT proposal are 200 low-power rcbroadcast VHF transmitters,
which are to serve about 60, 000 villages in areas with rzlatively high
village density, but which are not fncluded in the Fifth Five-Year Plan

of AIR,

The group working on INSAT hardware has recommended the launch
of the INSAT satcllite in the fourth quarter of 1976. The total cost

of the hybrid satcllite - terrestrial television expansion in India during
the Fifth Fivc-Ycar Plan is estimated as Rs 181.35 crores (U. S,
$252 million); programming costs are not included in the $252 million
estimate. The Planning Coinmission is cxpected to make its decision
on the strategy for cxpansion of mass communication in India during
the Fifth Plan (1975-79) shortly. The chances for the approval of
INSAT sccm to be fairly good. Although system cost cstimates are
important, perhaps central, if massive cxpansion of TV is decided
upon, satcllite and torrestrial costs would probably differ little.
Thus, the authors believe that in Indiz, the {ina)l decision might well

depend upon such nontechnical considerations as:
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:  Which plan'would most promote national unity while
allowing for refional differences?

.  Which plan shows promise of bringing the most
creative talents to bear on the problem of program-
ming?

o 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 rnanagement
structure capable of assessing and implementing
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,
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iif, 1§RO:NASA ATS-F SATELLITE INSTRUCTIONAL
TELEVISION EXPERIMENT (SITE)

Introbduction

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.’ 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 1y decided to engage in this experinient in order to
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

7Memoranrlum of Understanding Between the Department of Atomic
Energy of the Government of India and the United States National
Aeronautics and Space Administration, September 18, 1969,



available to India fo# expefrimentation in laté 1972 or early 1973,

some 6 months after its launch in the s.econd 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 Statec at 94° 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 | year, ATS-F will be made ~vailable for SITE

for 426 hours each day, The appropriate authorities of the Govern-
ment of India are solely responsible for coordinating radio frequencies;
earthsto:satellite and satellite-to-earth transmissions, for the experis

ment:

A ff¥eqiiency-modulated TV carrier at 6 GHz will be transmitted to the
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ATS:F earth-coverage antenna from one of the two earth stations:
Ahmedabad or Delhi. The signal is to be processed and retrans-
mitted at both 4 GHz and 860 MHz by the satellite-borne tr'ansponder..
The 4 GHz downlink is to be used to monitor the system performance
only on a limited time basis. The 860 MHz downlink will be used to test
the concept of the hybrid system described eal;lier -=- direct reception
by low -cost augmented TV receivers as well as higher sensitivity
(and cost) earth-siations for rebroadcast at VHF to conventional TV
receivers. System dzsign parameters are such that an equivalerft
TASO Grade I picture will be received by the direct reception ter-
minal while a GCIR-recommended quality signal Qil.l be received by
the rebroadcast earth-station. A total of 2,400 direct reception sets
will be located in 2,400 villages: The direct reception terminals wili
e 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
rieat existing or planned 'V'ery High Frequency (VHF) TV transmitters,
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 2, along with the rediffusion and direct reception terminal
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clusters, Figure 3 shows centers of SITE activities in India, while

Figure 4 shows a schematic diagram of site configuration,

Description of SITE

Objectives. The objectives of SITE can best be summarized by
quoting directly from the DAE-NASA Memorandum of Understanding;

theee 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

. Contribute to family-planning objectives.
. Improve agricultural practices.

. Contribute to national integration.

Secondary

. Contribute to general school and adult education.
. 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.

. Enhance capability in the design, rnanufacture, de-
ployment, installation, operation, movement and
maintenance of village TV receivers.

. 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 oppoitunity to determine optimum receiver
density, distribution, and scheduling, techniques of
audience attraction and organization, and to solve
problen:s involved in developing, preparing, pre-
senting and transmitting TV program material,

United States Tcchnical Objectives

. Test the design and functioning of an efficient,
medium-power, wideband space-borne FM trans-
mitter,8 operating in the 800-900 MHz band, and
gain experience in using this space application,

Target audience. As mentioned carlier, about 2,400 direct satellite

TV broadcast reception sets will be deployed in six clusters of approx-
imately 400 sets each by the Indian Space Research Organization
(ISRO). Over 3, 000 conventional TV sets in Amritsar, Delhi, Nadiad,
and surrounding areas will also receive SITE programming through
rediffusion of satellite TV broadcast signal by terrestrial TV trans-
mitters. In consultation with the concerned departments of the Govern-
ment of India, SITE management has recommended that the direct

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

8'I‘hia transponder is also to be used for Television Relay Using Small
Terminals (TRUST) experiment in the United States. The purpose of
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 1its high-gain parabolic reflector, Details of this experiment
could be found in The ATS-F and -G DATA book (1972).
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Pradesh, Bihar,and Rajasthan, Important considerations said to
have weighed in selecting the cluster arcas are (See Sarabhai, 1969,
or Lal, 1969): (a) provision of TV service in these villages on a con-
tinuing basis cven if there is no plan for an on-going national
television satellite system; (b) availability of matching facilities on
the ground so that the aspirations or cxpectations created through
‘elevision programs could be satisfied; and, (c) maximum common
agro-cconomic-socio conditions to get across the message. Using
thuse criteria, ISRO and AlR, in consultation with user Ministries,
have selected clusters to be located in parts of the following dis-
tricts:

1. Hyderabad, Kurnool, Medek, and Mehboobnagar
(Andhra Pradesh)

2. Champaran, Darbanga, Muzaffarpur, and Saharsa
(Bihar)

3, Bilaspur, Durg, and Raipur (Madhya FPradesh)
4, Bijapur, Gulbarga, and Raichur {(Mysore)
5., Dhenkenal, Phulbani, and Sambalpur (Orissa)

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

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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scopc for development greatest, the low level of development of
various statces is reflected in the sclection of direct reception clus-
ters. The conventional TV receivers are to be located in three
clusters around the cexisting TV stationa at NDelhi and Amritear

and a transmitter at Nadiad in Gujrat currently undceit anctruction,

The proposcd arcas present a fair cruas-section of the different
stages of cconomic development -- they include comparatively
devcloped arcas as well as those that are least developed. The
selection of villages in these arcas where direct reception and
conventional TV scts will be installed has not yet been completed,
It ic being madc final in consultation with the states involved and
depends on such factors as accessibility, available power supply,
and the cxistence of a suitable location for installation of a TV

receiver.

Because available satellite time is Mimited (4 hours a day), it has
been decided that programming for some of the target arcas be
undertaken jointly., Programs for Orissa and Madhya Pradesh

will have a common picture, with Oriya and Hindi on the accom-
panying audio channcls. Prograins for Andhra Pradcsh and Mysore

will carry a common picture with two differcnt languages on the
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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 - ~ SITE has been worked out in collaboration with
uSer 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 timo 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. According to the latest

available information, half an hour {s to be devoted to a composite program on
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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 communi-
ties; and, about an hour or so to what has been described as general '
meaningful entertainment. The utility programs will be directed to
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
and for teacher training. We have been unable to {ind any information

on the specific objectives of these segments. In December 1972, Romesh
Chander, who as Director of Television (Satellite) at the All India Radio is
responsible for overall development of SITE software and evaluation of
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
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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 Op.cration. it will provide
ISRO management with valuable insight into the design, manufacture,
deployment, installation, operation,and majintenance 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-
n;ation 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 in 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
out earlier, the use of television for pract_ical i‘natruction of villagers
has been quite limited. When TV has been used, it has been in
villages near large metropolitan areas like Delhi. Little is known
about the problems of perception and comprehension of the inhabitants
of isolated rural arezs 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 of 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 DAE9 is to develop, provide, and 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 35° éaat longitude

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

mately 1 year, The time allocated for SITE is 4 hours a day.

9Sincv.a 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 Irdia. Consequently, all DAE
responsibilitics cited in the Memorandum of Understanding in regard
to SITE are now the responsibilities of the Department of Space.
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NASA is also to providé the DAE training and consultative services
agreed to between program managers. DAE and NASA are to meet
all costs associated with their respective participation in SITE, and

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

The Office of Communication Programs of the NASA Office of Appli-
cations is in charge of managing the U.S. responsibilities. William
Robbins of this office is the U.S. program manager for SITE; Anthony
Sebelhaus of the Goddard Space Flight Center's ATS Project Office
serves as U.S. Project Manager and Leader of the Operations Work-
ing Group; and John E. Miller of Goddard Space Flight Center, the
U.S. Principal Investigator of SITE, is primarily responsible for
téchnical matters. The Program Manager coordinates the U.S, effort
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
Instructional Television Experiment (SITE) is the responsibility of
the Space Applications Center of the Indian Space Research Organi-

zation (ISRO). ISRO has set up a SITE Policy Committee chaired by
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Professor S. Dhawan, Chairman of ISRO, to provide policy guidelines
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.
Chitnis, the Program Manager for SITE. In contrast to NASA, which
has only one Project Manager for SITE who is primarily concerned with
the ATS-F spacecraft, SITE Management Board has three Project Mana-
gers, one each for Earth Stations, Electronics,and TV Hardware and
Software. The overall SITE operations in ISRO are the reaponuibility
of the Operations Manager. A systems engineering group provides
systems support for SITE, particularly for activiti.ea 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 software R&D,
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AIR has set up a special unit to fulfill its responsibilities. Since a |
number of other ministries10 are pro(riding inbuta to SITE, a SITE
Inter-Ministerial Coordination Committee has been established under
the Chairmanship of Professor S. Dhawan, Secretary of the Depart-

ment of Space and Chairman, ISRO,

The Electronic Systems Division (ESD) of ISRO has responsibility
for the ground segment required for the experiment. The ESD is
also responsible for developing ruggedized s.olid state TV receivers
that can be used for community viewing in unelectrified villages, and
front-end corverters 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

10These ministries include Education, Family Planning, Agriculture,
Health, and Information and Broadcasting.
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for monitoring these transmissions and the‘pcrformance 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 atso responsible for setting up a receivi-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 fully developed.
Figure 5 shows the thrue-tier maintenance system for SITE that has

been proposed by Rao and Karnik (1972).

The first tier will be at the village level and have only the bare minj-
mum of equipment required. The second tier ‘will 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 uct 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 1 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 1
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-50-

technicians with mechanized transport except bicycles. Tier 2
canters, one in each cluster of villages participating in SITE, will
have a jeep for transporting sets and administe ring four to six tier

] centers.

SITE Hardware

The hardware needed for the SITE e;zperimeht 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
consumption; receive antennas for direct reception; the front-end
converters for receiving wideband FM satellite signal at UHF and
delivering to the TV set 2 .VHF AM-VSB signal; power sources for
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 have been designed by ISRO and are to be
manufactured in India. This is no small feat for a developing nation
like India whose elect-ronics 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 systems 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 Experimenta) 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, whichis 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
overview 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 sarvicing 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 ISRO (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 suitadble for use in villages during SITE have been
developed by ESD and the Electronics Corporation of India, Ltd. ISRO
bhas decided in favor of ECIL design. ECIL i{s to manufacture 2, 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 for 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:!’

“At 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-
trified 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 grecater than 2 miles from a power
source, engine/generators be used fur 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/gencrator 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). Thean-
tenna developed by ISRO engineers is completely steerable, easily
transportable, and simple to install. The cost estimates for 7- and
10-foot antennas are Rs 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,



54~

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 80)
wvith high receiver densities, will have a 15-foot parabsloidal antenns
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 rediffusion, The 100-watt peak power AM-VSB rediffusion
system, including satellite receptidn 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
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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 childrenand

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.
Participating villagers in Andhra Pradesh and Mysore will receive a
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, famil}' 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 comr'non to all the groups and il"l 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

tive of 60 minutes to the Andhra Pradesh and .Nyoore 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
much 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
sorti;\g 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 o teaching a



SITE EVENING BROADCAST TIME-TABLE

Table I

PERIOD TIME (P.M.) REGION

Junc 3, 1975 to 6:50 - 7:00 Andhra Pradosh and Mysorc

Scptenmber 30, 1975 L

. 7:00 - 7:30 Common Program to all Regions

March 1, 1976 to )

Junc 2, 1976 7:30.- 8:00 Madhya Pradesh and Orissa
8:00 - 8:30 Bihar
8:30 - 9:00 Rajasthan

October 1, 1975 to 6:00 - 6:.0 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

-c:-
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common language through the satellite television, Anyone know-
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 best be used for a school TV, Indications are
that the daytime programming will 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 at;sence 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 tclevision receivers are to be in-
stalled, The field units will r.xot only provide film-inserts, etc., for
final production of programs at the base production units at Delhi,
Hyderabad, and Cuttack but aleo 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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Delbi will provide overall coordination. The programs will be unf.
by mail or air freight, to Experiment;ll 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 !;e 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 norma-
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 }i.fe 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 (AV1ID)
of ISRO, too, has initiated experiments to determine effective formats
for program presentation. One such experiinent 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, 1972). SITE programming personnel are also reported



-61-

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 Supe r-.8mm film technology in colla-
boration with the Department of Family Plar;ning. 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 agent.:y 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-
tracting of quantitative evaluation involving such areas as knowledge,
acceptance, and practice (KAP) to an independent institution in India
with good professional standing. ISRO plans to undertake some of
the valuation, particularly, in the field of communication research
and studies related to the impact of the project on rural communitics
with the participation of Indian social scientists and academic insti-
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 r.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 Rs 6.5 crores (U.S. $9 million) for SITE
hardware, management, software R& D, and receiver maintenance,
which reportedly has been revised to Rs 9 crores (U.S. $12.5 million).
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 Expe rimental Satellite Com-
munications Earth Station (ESCES) at Ahmedabad, In view of these,
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 hardwarc 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 Coofa 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 centers
Land 0.040
Buildings 0.133
Test equipment 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 resou;ces required to make

this complicated and important experiment succeed are being supplied,

Although we are optimistic about the potential for success of SITE,
Wwe are concerned that the information that SITE will provide may not
be complemented by a searching a-nalysia 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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—provided-oy-SITE will be used depends critically on whether it is
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.

The principal conclusion of this case history is, then, that the
Indian Planning Commission should continue to undertake, either
in-house or partially on a contract basis, cost-benefit analyses of
alternative paces and methods for developing mass communication
in India. Studies should be made of how to get the most out of the
information provided by SITE. For a given level of financial commit-
ment, what returns could be expected from different ways of using
television? or radio? In which areas do the quality advantages of
television outweigh radio's advantage of being able to reach many
more people for the same budget? What, then, is the optimal mix
of radio and television? How does satellite transmission compare
economically with all alternative means of television distribution
as a function of the fraction and geographical distribution of the
population to be scrved? How costly would satellite distribution of
radio (perhaps multichannel) be? Would this be attractive pri-

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 .
programming? The SITE experieuce will provide valuable empiri-
cal data for analyzing some of these questions and alternatives., If,
bowever, an objeétive 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.
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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 aime,

objectives, and projected modus operandi of what will be the first use of the

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, is 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 clcarly defined, have changed, as has the amount of its funding. At the outset,
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it was intended to test 2 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 $26 million.

But even as the launch date nears, new plans are being formulated and new adjdst-
ments to fiscal and other constraints are being made. Detailed budgetary information
is still not public since the concerned government funding sources have not yetf
"signed-off" on a final budget. The project has been operational in one form or
another for about two years. As for the .manageinent 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

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
manpower., Furthermore, the manpower must be highly skilled,z 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, communiéation,

and technology.
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If this case history is to be useful tp countries that may be considering usir;g

an educational television satellite; the "message" lies in the previous para-
graph. The suitability depends on the country and the culture, on the availability
of managerial skills, and on whether several nations plan regional or corfsortiun‘)
activity (the Rocky Mountain States, while having great individual differences,
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 PROJECT

This history is drawn largely from internal do_cumeni-' of both the Satellite
Technology Demonstration and the Federation of Rocky Mountain States. ’

In late 1970 (or 197]1) 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 satellite ground receivers. It was expected that these
recelvers would be used to broadcast '"'Sesame Street,' a television program for
youngsters aged 3 to 5, to isolated areas not served by public (noncc;mmercial:
broadcasting stations. The plan presumed the allocation by the World Admini-

strative Radio Cnnference 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
orgullzations to carry out an Educational Technology Demonstration using the
ATS-F satellite. TheFederation, based in Denver, Colorado, had indicated
it; desire to participate in some such activity, that it was aware of the

potentials of the satellite. Discussions of mutual interest began.

While this was happening, another important step was taken. At its Geneva
meeting in the summer of 1971, WARC ‘allocatg:d 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 the 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 ecither 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 {irst 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 quotatior
marks. Quoted sentences or phrases run into the text are, of course, enclosed in

quotation marks.



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 \etoed the appromiatic-
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 Serviée. 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 Scienée 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 satellite 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:



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 iuvsived, 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 ¢! -
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
information to collect, how to collect it and from what sources, and how

to process it and use it effectively,

To do this, archives were searched, experts were consulted, and selected


http:proce.is

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 supplicd 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 involvemeat 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 whe —-
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 forn;‘ed; 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
effort was made to coordinate all state government contact, through the
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
Chalrman. 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
demographic data, for the utilization componenf. A public relations wtrategy

was devised. Multilingual field staff were considered.
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Broadcasting and engineering collected data about the design and operation

of terrestrial commhnlcatlon equipment to se used with the satellite. Experts
in government, private business, and education were consulted. A survey
was madc of existing facilities for regional broadcast transmission, including
public broadcasting stations and their connecting links, translator, and

cabie television systems. Available production facilities at public broad-
casting stations were surveyed, as were pouible signal, receiving, and
satellite uplink sites. This survey involved collecting and examining data on
frequency allocations and on area coverage of frequencies for possible inter-

{ference.

While all of this was going on, a management information monitoring
system, which extensively used Program Evaluation and Review Techniques,
was installed. It was linked with an automated accounting system. Weekly
reports were fed into the system of amounts expended and percentages of
tasks completed. These figures were compared with planned progress
flgures. This system, however, did not accurately reflect project activity
or help in facilitating internal communication and coordinating tasks. A
second version of thls system has been put in place. It has been totally
autorﬁated and has a full-time staff member assigned to it. One of its
significant features is a centralized document file containing detailed infor-
mation about major decisions, open to all staff members. It remains to be seex

how effective this system will be.



-12-

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,
established committees to examine specific problems. Each state is representec

' 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 costs sharcd 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 nf employees.

The councils established by the Federation are also of interest:

. The Regional Planning Council, which is responsible for
the Federation's Regional Planning Program and gives
specific attention to housing, community development, and
business recsearch.

. 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,
encrgy, minerals, and forests and with applying science
and technology to the development of natural resources.

. The Human Resources Counclil, which is concerned with
carecr 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 rcgulatory agencies.
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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 rhight be viewed as part of the management struéture, 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,
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Althcugh the scope of the experiment has been scaled down -- it is no
longer being thought'of as a testbed foy soci‘al 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,"

The aren is one of contrasts both topographically, with its timbered and
granite-like heights, semi-arid plains, rough-hewn valleys, and sweltering
deserts, and cthnically, with its cultures and subcultures of native Americans,

Spanish-Amcricans, 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 concentrations 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 was 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-
cations, transmitter coverage maps, and the like -- were examinsd, The
literature, however, had not kept up with the technology: cable systems

and translator stations were In place that hadn't yet been reported. While
this may have rendered the researcher's task more difficult, it should
r.eally not have caused surprise, For television in the United States |s
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
A'I'S-F experiment. Although the ATS-F recelver is a "'community receiver"
priced at about $3,000 and not an -ordlnary household television set, the presence
of so many ordinary sets indicates that the areas are already electrified, that
manpowsr 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, eince

so many sets are in place and so much of the capital investment has already
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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 penctration 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 8] 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. Telcphones, of course, serve miny

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 January 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
edu;:atlon -- India has 1,351,200 telephones; or 0,25 per 100 persons;
Brazil, 2,064,950 telephones, or 2.12 per 100 persons. 19

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 systecm; 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

havas 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 telzvision. Indeed, all of the sites that have been selected for the
experiment are schools and the communities in 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, ‘slgned 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 cvaluate user acceptance and the cost of
various delivery modes using a variety of matcrials.

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.
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The materials will be a mix of off-the-shelf, modified,
and new e_ducational.

A research and evaluation design to achieve these goals
will be submitted to the Federal project officer at an
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
evaluation design, and will be negotiated separately at
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

own goals for the satellite in the experiment:

To demonstrate the feasibility of deploying a 30-foot

diameter parabolic antenna in space;

. To provide a satellite with fine pointing, slewing (turning,

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 rural 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
CATYV 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 statcs. 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
the ATS-1 and -3 satellites. The frequency on which to ""return'" audio
to the center, via the ATS-F, was not available for the use of the

experiment in the eight states.)

The children are to receive material on career development (see Figure |
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
communitics) will be reached through the receivers in their schools, the
adults will be rcaci\ed through existing public broadcasting stations, which
will add the same programs to their schedules. Many sites, over and above
the 56, will receive thelr 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 =€ A=

o

PRESENT PROGRAMHING COHUSTRAINTS AS TiZY AFFECT CAREER DEVELOPMENT CONTENT,
BASED Ol THE PRESENT DEFIRITION OF THE PROJECT:

1.
2.

3.

4.

5.

6.

The Demonstration has an average of 14 hburs 24 ninutes of broad-
cast time per week available to it on the satellite. (7 hours 12
minutes per footprint). -

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.

The rural Junior High School adolescent nas been identified as the
audience for a series cf eighty-ore 35-minute precgrems broadcast
five times a week per footprint curing morning hours. This audience
can be descrited as “"closed" (intensive/R.0.T.) and “open" (P.5.S. =
cable). This audience will receive two progrems weekly of “core"
content materials which will be directly related to perforrmance ob=-
Jectives, and three programs of "enrichment" materials which will
support, reinforce, and cnhance objectives.

A second audience, consisting of interested professicnals, parents,
and other members of the community, will receive one program per
week per fooiprint on Tuesday or Thursday evening during each 10-wzek
semester period. This sudience can be described as beth closed
(intensive/R.0.7.) and open (P.B.S. - ¢able). This pregrarming will
generally consist of approximately 15 minutes of career ecuciticn
materials distilled from rorning crograms and 3C minutes of live ard
existing materials specifically designed for aduits. A 15-minute
individual interacticn period will be followed by one hour of adult-
oriented enricnment mateirials. ‘

The third audience will be the faculties of the participant schoois.
They will receive one program broadcasted twice per week on alter-
nate weeks to each footprint during the 32-week acadenic year brocd-
cast schedule. Each footnrint will receive 16 one-hour original fro-
grams on Thursdays with alternate viewing times scheduled on londays.

This audience will receive in-service training programs relating career

education concepts to various academic disciplines.

Each week, on Tuesday and Thursday mornings, an additional one hour
per footprint per semester will be made available Tor 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 difference. This difference,

school starting times, and school lunch schedules '
what looks like irregular starting times. may accognt for
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‘With a few exceptions, the 576 sites chosen for the experiment are sites
that do not receive a.ny educational telgvhic;n 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 prognrr;, 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 fallure 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
grou;'n, it scems that either local school authorities will choose those

who will participate or, possibly, more than one television set will be used

in several classrooms.
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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; 215 Spanish language or 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
have 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 g.udience is native American Indian, all of
this frini_ary target ;.udiencé is in school, whe're fhe teaching ianguage
is English. (Besides, were one to consider using an American Indian
language, more than one would probably ha;'e to be used; there are 30
sepgrate tribes within the eight states. In addition,other languages are

used throughout the area.)

1f 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." 1,207,549 (74 percent) are Anglos.
(Because of rounding off and the fact that certain ethnic groups are reported
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 b".elng"sdu'ght via satellite or via programs
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carrieﬂ‘ on educational television stations. At some point, the project

is apt to encounter audiences that are not Ehglish 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 rﬁeet 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 factors 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-

centége 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
posltﬁre 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, va.nd 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 inforrnation
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.
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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 ?.pproach td 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).
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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;

a2 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
audiencl%s; the balance of the programming hours will be
lllive. "

Supplementary materials. Three audiences will receive printed sup-

plementary materials: students at all intensive and RO~ 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 aleo 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 sup.port 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 "hows'' 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, i.ncluding adnrinistrators.
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 clasas.

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
wlll 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

developlng 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 Zﬁle three two-way sites in each statg7. ‘

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-1 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 specmc to this application has been submitted to NIE.
The digital system wouid. if approved, allow a large number of users to use the
system simultancously, require much less coordingtion 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.!l minicomputer, which would control a 12-button, touch-tone

pad at each student desk. The digital pads would have one push button for
each number from zero to nine, a visual indicator to show whlch number
was pressed, a ''right,'" a "wrong,'" and an audio '""ready' light. When
students arc 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-1 and ATS-3,
this resource would be available throughout the day. When the video pro-

gramming ls in progress, the student pads can be used to collect data on



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 in which the sites are located.

The hardware costs for the audio system are, based on purchase rather
than lease, about $9, 000 per site -- $220, 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 Cdescribes 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 asscmbly-linc method of production, whereby an
educator defines content specifications which are then
turned over to a writer whose script is, in turn, delivercd
to a third party for cxecution. Instecad, under the
coursc-tecam concept, an experienced television director
"drives' the daily cfforts of an cducator and a writer,
overscceing a program clement from its concept through
its design and, finally, directing its exccution. The con-
ceptual and design tasks of production are assigned to

two such coursc units, cach staffed by a unit director,

a content gencralist, two writers, and a clerk/typist.
Each unit can call on two groups of individuals for tactical
support and input as nceded: (1) a program support staff,
consisting of a print mcdia speccialist, two content generalists,
a script editor, reference specialist, a rescarcher, a
utilization specialist and an cngineer assigned from other
parts of the Satellite Tcchnology Demonstration; (2)

a pool of special consultants in carcer ficlds for specific
help as the nced arises. An cxecutive producer super-
vises the total production cf{fort, and the STD's carcer
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development content coordinator ascertains and
defines contcent nceds and scope.

Such an arrangement provides for the input of expertise
throughout the conceptual and design process. The
cngincer, for instance, can assure maximum utilization
of the satcllite's unique fecatures in any specific script.
The rescarcher, being thoroughly familiar with any
particular program clement, can meaningfully interpret
feedback and channel it toward futurce design or modifi -
cations, if necessary. In addition, being thoreughly
familiar with the rescarch plan, he can ensure that indivi-
dual program clements reflect that plan. Similarly, the
content generalist can continually provide input for the
writer to censure that uscr-basced content objectives are
being mct. The print media specialist can design supple-
mentary matcerials (tcachers' guides, pamphlets for
students, ctc.) for cach progran: element as it is being
designed. Finally, the unit dircctor can ensure that the
design and scripting of program clements arc not running
counter to realistic production limitations.

Figure 4 indicates the management structure, and Figure 5 indicates the way

in which the program clements 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 lecase cquipment from a commercial company's
studio, which is no longer in usc. Perhaps the best way to characterize

what will finally deveclop 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 Iacllltl;:s. All of the backup and
supporting matcrials 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 cditing 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 sccretary, a secretary, two unit directors, a
clerk/typist, an opcrations manager, a design artist, a staff artist, a lighting
director, a camcraman, a videotape operator, a videotape editor, a video-

man, a floorman,and a technical director. (Other workers not directly concernec
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 dé.ily material, for which an exact figure is not yet

known.,

Programs and Production: Schedules

Table 1 lists the programs 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 satcllite is being assembled at the Fairchild industries
complex in Germantown, Maryland. Its on-board scnsors, torquers,
and controllers are backed up by duplicate or even triplicate components.
Its major subsystems arc assembled and tested independently of cach
other, It can be accuratcly stabilized and pointed, and will carry high-
galn antenras and more powerful transmittcrs than any satellite before

it.

The spacecraft, which is scheduled to be lifted into space by a Titan l11-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 carth cvery

24 hours in the same dircction as the earth's rotation; thus, it appears

to be stationed permanently in one spot in space in relation to the carth.
For about 30 days after reaching orbit, the satellite will undergo numerous

tests; thon it will be declared operational and be renamed ATS-6.

For the next 11 months or 80, in addition to the Rocky Mourtain Federation,
the Alaskan and Appalachian regions will uso the satcllite for separate
ht;alth and cducation experiments. All these experiments will opcratc
through a Network Coordinating (or Control) Center to be opcrated by the
Satollite Technology Demonstration in Denver. A total of 23 states will

usc 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, becen 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 thesé
will be captured in two batteries, which will provide power when the craft

is on the side of the carth away from the sun.

The earth-viewing module houses antennas and other experimental devices;
contains the attitude control, propulsion, telemetry, and command mechanisms,
as well as parts of the power supply subsystems; and houses the signal

recelvers and emitters.

The structural hub supports the antenna/reflector and serves as the mounting

surface for the solar array trusses.
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The reflector is a structure which, after orbit, is deployed into a
parabolic configuratrion 30 feet in diameter; it will be the largest reflec-

tor yet carried into space.

This reflector will concentrate signals so that they are so powerful they

can be picked up by a relatively inexpensive ground station. The satellite
will carry two high-powered transmitters (operating in the 2500 MHz range).
Each transmitter will bounce a signal off the parabolic reflector to produce
a southern bo-sam and a northern beam forming a giant '"footprint’ on the
earth, each beam approximately 500 miles long and 300 miles wide.

Another transmitter will enable STD cngineers at the ecarth station in
Morrison, Colorado (near Denver) to monitor all transmissions. This

unit produces a ''global" beam capable of being received by the high per-
formance carth station ncar Denver as well as NASA control stations in

Rosman, North Carolina, and Mojave, California.

Present plans call for the STD to broadcast within the enstern half of the
Rocky Mountain region, then for the satcllite to be repointed and the footprint
shifted to the Western half. The shifting will be done by the ATS Operations
Control Center at Greenbelt, Maryland. It takes about 5 minutes of
mancuvering to change the viewing axis of the spacecraft and about 15

minutes to shift from the Rocky Mountains to Appalachia or Alaska. (This
maneuvering time also helps to account for what has becn previously mentionec

as irroygular program hours and time slots; sce Figure 1.)
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Antenna/receivers, developed by the STD's Denver-bascd engincers, 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. Thesc 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
deémed necessary, of broadcasting simultaneously in a second language,
other than English.) The receiving equipment consists, as mentioned, of
an ordinary televvision 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'transmvission 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,



-49.

v ses s e

-

“eee as Sevet o 0w e

@ et o stesson

LR TN
[\ Y

Li

1
MEYRT XY

FY RS Y

Figure 6



- -

PN

\.":\
ATS-3 700 oz e /\ W . 1
r~\ 7 e ATS-F [ l\'\'t‘C\'-.?/’o West ATS-1 [_ 1490 o=t
[ \1 ’ AL \\\:‘-.\'\\ ~t
A AT AR

AR\
AN

\\
AN
\\

-53~

-og-

| |
' Fode 7w gy de

eaullca , '
‘ LA e d ]

S
I csaan
|

-
&\
v A T
aonl LN . - .
. .. . o g ..
J I . . ) -



-5]-

Broadcasting and Engincering: Other Functions

In a book intended for the lay reader, it is impossible to provide a detailed
picture of the role, responsibilitics, and functions of the engincering
component of the project. As we have scen, the engincers participated

In program production and dcsigned the low-priced satellite receiver.
They arc also concerned with ingtalling the antennas and receivers on the
sitcs In the Rocky Mountain states, Alaska, and Appalachia. This task is
far from simple bccauscﬂ of the terrain and the fact that all the antennas

have to be "sighted" to the satellite.

The broadcasting and cnginecring department will supervise the building
of the new studio and the installation, testing, and maintenance of its
cquipment. It must design and build the Denver Uplink Terminal. It is
roquircd to prepare licensc applications for all {requencics to be employed
throughout the systein. It must determine what terrestrial lines it needs,
dosign 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 cquipment in the remote sites in the
usc of the devices and the systems. Owc-of-its engincers designed the

digital pads.

The broadcasting and enginccring component has had to maintain constant

contact with federal ugencies, rcglonal broadcasters, and manufacturers.
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It has supervised the conduct of ficld site surveys. It has dosigned and

is building prototypc test equipment. Its budget, which is distinct and

apart from the educational cxperiment budget, is for $930, 000 in

fiscal 1974; $600, 000 in fiscal 1975. This budget includes allocations for
management, the nctwork control center, some manpower for the studio, and

130 ground stations (including spares), installed.

Installation is to be handled by a crew of threc to four men cquipped with

a motor home and trailer and the tools neccssary to install antenna mounts,
antennas, and cables. A second crew, probably of two mcn, will be

formed to rcvisit the sites and install the clectronic components. Each

site must be surveyed by a member of the broadcasting and enginccring staff
in advance. Five man-days are cstimated for the job at cach sitc; cach
crew is expected to install the equipment at the rate of onc site per day.
Further, the crews face the problem of having the worst months of the year,

in terms of wcather, in which to do most of the installation.

Rcsearch and Evaluation

The rescarch design of the experiment was still being revised as of

late 1973, Wo shall describe the project's current -- not final --

plans, Almost from the outset, the project has had a team of outside
rescarchers from Stanford University, onc of whose functions was to provide
formative evaluation on the basis of a scparately funded contract with the

U,.S, Decpartment of Health, Education, and Welfare.
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and hardware support clements of the STD. Rescarch on acceptance by
users will focus on opinions about such specifics as the concept of
satellite-based media distribution systems; the 'STD media 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:
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1. Overall project and component goals and
objectives

2, Project, component, and ficld organization

3. Project and component operational procedures

When critical incidents arc identificd within a category
associnted project personnel will be asked to address the
following kinds of specific questions:

. What changes in goals, structurcs and/or pro-
cedures occurred as a result of this incident?

2. When did such changes occur? In what
scquence ?

3, Who was involved in the major decisions
related to this incident?

4, What were the implications of these changes
for the demonstration?

5. What allocation or reallocation of resources
was cntailed in these changes?

Apalysis of this historical record will yield invaluable
information to futurc decisionmakers in analogous pro-

grams.

Description and Analysis of Costs

In order to obtain data on the costs related to the development
of the various clements of the satellite communications
system and related support systems, dollar expenditures

will be calculated for these elements. For example, the
following are the kinds of accounting data which will be
reported:

1. Cost per hour of producing ncw career
development programming

2. Cost per hour of adapting preexisting materials
for programming

3. Cost per hour of live programming

4. Cost per site of ficld support services

5. Cost per student of digital response system

6. Cost per hour of developmentally testing
program

7. Cost per uscr of collection of rescarch data
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8. Cost per teacher of training
9. Cost per site of hardwarce (by configuration)
10. Cost per unit of hardware of maintenance
11. Cost per viewing audivnce of public informa-
tion services involved in attracting audiences
12. Cost of participation in the communications
system accrued by the receiving sites
These data, in conjunction with the data on major decision
points, will constitute a much-needed empirical base for
future decisionmakers.
Although the research and cvaluation plan is still only preliminary, it
has been the concern not only of the project team, but also of many
distinguished consultants who had bad long and varicd expericnce with

similar experiments and with research projects as sophisticated as that

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 alrcady been
prepared would be helpful. In fact, current funding patterns for stmilar
projects tend to demand, as an carly step, the design of a rescarch and
evaluation plan. We have therefore offered, as appendices, scveral of
thesc preliminary research papers: a detailed chert of the "Variables"

to be considered in the operational year (appendix E); a paper on

"The Developmental Process,' which deals with the validation of

products and services (appendix F); a highly specific paper on ''"Project

Resgearch Goals" and how to measure their achievement (appendix
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C); and, finally, a paper on '""Population to be Studied, " which contains
morc detailed information than has appeared heretofore on programming

and site detalls and characteristics (appendix H).

Utilization and Flcld Services

During the planning and development stages, utilization and fleld services

personncl have becn concerned with gaining a thorough comprehension of

the Rocky Mountain West. They have been attempting to establish a network c:

pcople throughout the region in selected communities to ensure that the

system is rcsponsive to cominunity, state, and rcglonal nceds. They

recruit and train pcople to work directly in the demonstration and tic in

voluntccrs to support {ts goals. The cffort in cach state is supported by

a state coordinator who has cstablished tics in various state agencics. He

mecets with local school boards, commuen,.y le wders, and spokesmen for

ethnic groups, assists in demographic studics, and supcrviscs the selection

of sitcs. His dutics arec varied, for he is the dircct link between the system

and the people. His cliorts arc supported in cach atate by the governor's

office, chicf statc school officers, telecommunications councils, departments
6

of human rcsourccs, and others state agencics. l

The utilization component consiets of a dirertor, an associate direcntor,

a ficld rcrvice cvordinatnr, three fleld aervice asivistants, an administrative
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secretary, two additional secrctaries, and eigh: state coordinators.
It has divided the sites to be serviced into four main types. The support
sorvice 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 1'" 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
reccive-only terminal sites. '"Type 4" support will be provided to the final

eight receive-only sites.

Type 1 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 dally 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 componcat haa. lndlcatéd that the number of site personnecl
available will be reflected in the project's ability to attract, hold, and
obtain the acceptance of specific audiences. (For more detail, sce appendix
H.) A flow chart (Figure 8) delineates th;: {ield service communications
channels within the regional office and between the region.al office and

the states and local sites.

Two-way communications capability is to be available, via the satcllite,

from the regional office to the intensive sites.

This component is responsible for a wide variety of functions. It makes
contact with state and local persons td whom it supplies background
information, rececives general or specific idea proposals, and obtains
reactions to the project's ideas or material. It obtains participation, at
tﬁio level, in project planning; obtains support for project implementation;

and obtains an evaluation of the demonstration.

Utilization nominated all potcr{tial sites, based on personal visits, and on
having obtained community acceptance after explaining the project. It is
rcopdnsible for the volunteer efforts in communities and for training the site
coordinators. It conducted surveys of the school systems, collected and
analyzed demographic data, carried out site ne gotiation procedures, and is
concerned with methods for attracting and holding audiences. (For an
indication of the varicty and complexity of tasks and data with which it is

concerned, on the community level, see appendix]),
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Project Management

Management's goals are the goals of each of the components, which have
been discussed in detail. According to management, if there is a single overridin

goal, it is to implement the component goals expeditiously and economically, to

make the project operatiqnal. effective, and cost effective.

Since most of top management are new as a team, they have probably

not yet had time to articulate a philasophy fqr achieving these goals. They
have, however, made major reorganizations: the '"course-team" method
of producing (programs described) is a considerable departure from what
had been an earlier approach. The new management has had the unplcasant
task of scaling the project down from an anticipated funding level of $17
million to its cur rent budget and scope. It has also had to fire people

of ability because their functions no longer fit the reduced project.

Management has had, in a very short period, to rebudget and renegotiate
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

alterations if the project is to be ready when the hardware is.

Management had not even had time to update its own
table of organization. (We have, though, already sccn the one for the

program component, an organizational scheme which incorporates content
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development. This approach, too, 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 inforiation (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-broadcastlng and engineering. Reporting to utilization
director are ficld service, state liaison, user input and site coordinator
personnel. Broadcasting and engincering has, reporting to it, personnel
and functions for the network control, the Denver uplink, the ground

terfnlnals, data processing, and the computer,

A Natlonal 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 the broadcasting

and engineering component,

Budget
A final budget has not yet been agrced upon by the project and (ederal funding sour

No total is available for money expended, It has
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been estimatcd that the total tost of the Rocky Mouniain Federation
portion of the project, .from its start through its various planning phases
and through the sum now allotted for completion of the onerating year,
will amount to some $11 million. (This figure includes the amount

spent by the broadcast and engineering component; it does not include the
amount allocated by NASA for the satellite or the funding for two major
components of the project -- the Alaskap and Appalachian experiments.
These experiments are funded at an estimated $1.2 million apiece for the

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 Juncau. Unlike Denver, there has becn no
opportunity to visit the site first-hand to collect data and conduct personal

interviews,

The project has two main goals: to assist Alaska in planning to meet its
own specific satellite-relevant tclecommunications necds and to acquire
information about the feasibility of using video satellite technolocy to

upgrade Alaska's educational programs, i.e., to discover whether the

proccss 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:

Monst of the rural communities arec small village®, popu-

lated by Eskimos, Indians or Alcuts; native villages where

life is very diffcrcent from the pattern of communities

in the other Amecrican states. Villagers often rely in

some measure upon food-gathering for subsistence, gener-

ally supplemented by secasonal employmcent or public

assisrance. Year-round jobs are scarce and when they

exist are apt to be held by non-Natives. Incomes arc very

low; the cost of living is high... .

In 1971, consulting engincers . . . identified locations fer

conventional radio and television broadcasting stations,

and looking toward interconnection, concluded that the only

feasible method by which educational television could be

brought to al}j‘\laskans would be via a satellite distribution

systCmO LN 4 *
For thcse reasons, live television and two-way voice communication will
be employecd for early childhood language development and basic English
oral skills components of the project. Therc will also be an interactive
hecalth 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 Le developed on site, using

portable videco tape cquipment,
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Five categories of courseware are to be aimed at various target popu-
lations:
1. Earlv 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 recelve-only terminals are planned; two '"comprehensive' ones
will have two-way video (one of the two i8 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, onec hour of "off-the-shelf ," and two hours of new

production,
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Plans to evaluate the project are cxtremely limited because of the

short period of satellite availability, the limited number of sites, and the
extremely limited number of potential viewers. (Alaskan communities
tend to be small.) Probably context, input, and process will be cvaiuated

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-
out this support the guaranteced year of employment contracts which are

neccssary to recruit people for Alaskan employment cannot be negotiated.

The Northwest Health Project: Health Service Delivery

The Lister Hill National Center for Biomedical Communications has been
conducting programs using the ATS-1 satellite for audio communications
to and from remote Alaskan sites. Part of the National Library of
Medicine, which, in turn, is part of the National Institutes of Health, the
Center is concerned, institutionally, with thc best way of bringing health

education and delivery of health services to isolated populations.

The ATS-1 program will be extended, using the vidco 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 secks to determine whether video and electronic examination
techniques, such as thc stethophone, add measurably to the system now

being used.

The ATS-F (with two-way video) will be used in two villages. They will
bc‘ linked to one public health facility and one tertiary consultative
facility. In addition, there will be control villages (audio only) plus

the aforementioned medical record system, using the ATS-1 satellite's

digital information carrying capability.
Approximately $1.2 million will be spent for this activity.

The project works closely with the Indian Health Service, end it is

estimated that about one hour a day of programming will be transmitted,
audio only, on the ATS-1; about thrce hours a weck of consultation

activity on the ATS-F; and, in addition, about onc hour a day of digital
transmissions on the ATS-1. 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

Some states in the Northwest section of the United States have no medical

schools. They also lack an adequate number of physicians. This experiment
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will determine whether it is possible to train students in remote locations
and whether such local training will encourage establishing of practices

in local sites.

The University of Washington (State) Medical School accredits various
colleges in those statcs that have no medical school to provide first-year
medical courses. The local instructors are supervised from the Uni-
versity. Instruction is augmented by periodic visits from University

of Washington faculty. An attempt \;:ill be made to see if these procedures
can be mediated via interactive video (via satellite) instead. The satellite
can eventually tie together the colleges dispersed throughout the North-
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
secks to determine how the satellite system and the present system compare

in terms of educational effectivencss and cost.

The anchor point for this component is to be the University of Washington
Medical School. One site in Omak, Washirgton and onc in Fairbanks,
Alaska, arc to be linked with the University of Washington via two-way
video on the ATS-F. About 2 or 2.5 hours of satellite time are planned a

week. The total cost is estimated at $500, 000 to $600, 000.
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The Apbalachian Satellite Experiment

While the project has been some time in the planuing stage, it is only

in the 1\st few months that a contractor to carry out the activities under
the managerial aegis of the Appalachian Regional Commission (an organi-
zation not digssimilar 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 tecachers
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 iccornpanylng 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

atove.

Each course will be offered on Tuesday and Thursday during the same
aix-\;'cck 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 coursc 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. 261live, 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-managcd instruction in reading as a service'to
early elementary grade teachers. Teachers will type in
descriptors describing a youngster's reading difficulty
and will reccive a printout listing available materials pre-

scribed to meet that youngster's problems.

6. Computer-managed instruction in career education as a

sorvice 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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tration 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 cost-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,
genitointestlnal 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.

Onc-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, wherc 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

Since none of the projects we have discussed is within five months of becoming
operational, it is impossible to make a conclusive summary. At that time,
however, it might be instructive to review the performance, plans, and

goals of the projects and compare the views of the people directly con-

cerned with implementing those plans. Even before launch day we should

have learned a grecat deal about the complexities of managing new and

untried technologies. It may take considerably longer before we learn

whether we have managed their effects on people.

The hardest task for the staff involved in these projects

is not dealing with or designing for the technology. Rather it is designing
the courseware, software, rcsearch and evaluation plans, management
approach, and utilization and field services and determining how people

are to learn of these services and be trained to use them.

These efforts, too, consume the greater costs. And, an important lesson to be
learned from these cfforts it to watch those costs closely. It is becoming

evident that a educational program suitable for one man is not necessarily



74~

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'':

'\'Vith the fldvcnt of the .communication satellite, the term

lnt.crnauonalcommumcations" has suddenly taken on a
series of connotations that have introduced to the world
a new set of problems of vast complexity and grave
c?nscgucnccs. Again we find ourselves dealing with a
situation, so common in modern times, wherein tech-
nology has outrun man's true understanding of its

pott':ntialr 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 smooth and cffective 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?"

1 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 f{iles, 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

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 ficld 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.

In order that the level of manpower skills can be thoroughly
appreciated, the official biographies of key staff members have

been attached to this report. They appear as appendix J.

The documents were numerous, [ 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 somec 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 Aﬁalyais ‘
of the Planning P'ase of the Fedcration of Rocky Mountain States

Educational Technology Demonstration' by Nancy H. Markle; and |



5.

10.

1).
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"Interim Report'" Part VU, "The Historical Record of the Planning
Phase, etc. " by David G. Markle, Nancy H. Markle, Douglas C. Hall,
Dennis R. Foote, all of Stanford University, (In subsequent footnotes,

these reports will be identified as '"Pearson'' or "Interim Report. ")

Interim Report.

A Brochure on the Federation of Rocky Mountain States.
A Brochure on the Federation of Rocky Mountain States.
Sec "footprint'' map; attached as appendix

Walter Coyne, "Education's Rising Star" in American Education

(November, 1972).

Pearson, above.

"The World's Telephones as of January 1, 1972." A report from

the American Blephone and Telegraph Company.

"The ATS-F and -G Data Book." lssued October, 1971, revised,
September, 1972. Published by NASA at the Goddard Space Flight

Center, Greenbelt, Maryland.
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13.

14.

15.

16.

17.

18.
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Project Document. Untitled list of sites and population breakdowns.
Pearson, above,

"The Associated Press Almanac, 1973."

Pearson, above.

Pearaon, above.

"Alaska ATS-F Health/Education/Telecommunications Experiment, "
Office of Telecommunications, Office of the Governor, February,

1973.

As printed in "Educational Broadcasting Review, ' April, 1973.



Appendix A

CAREER DEVELOPMENT CONTENT

MAKING DECISIONS

b. The student will identify how he is responsible for the outcomes of his decisions.

c. The student will identify the options available to a person upon leaving school
by determining which is moSt appropriate to a given situation.

-------------—---------------—--------------------------------------------—----. -------

I. Assessment
A. Assessment of Self
1. Interests
a. The student will identify his interests.

b. lhe student will identify the types of reading materials he likes
est.

c. The student will icentify the leisure activities, hobbies, school
subjects and school activities ne enjoys the most.

2. Aptitudes
a. The student will identify his aptituces.
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 icentify the abilities he has vhich can be
considered technical skills.

5. low do interests, aptitudes, tcmperaments and skills relate to personalit:

a. The student will identify woys in which his interests, aptitudes,
temperanents, skills, and environment influence his personality.

b. The student will identify fectors vivich make individvals unique firem
one another.
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6.

7.

' A2
Staying liealthy

a. ;he student will identify the factors most important in having good
calth, )

Setting Goals
a. The student will identify the reasons for setting goals.

b. The student will describe goals for himself which are realistic -
and personally relevant.

c. The student will evaluate how well a person {n a hypothetical
sftuation achieves his goals.

d. The student wil) identify a logical progression of activities
leading to the achievement of a given goal.

Asscssment of Environment

1.

Relating to People

a. The student will identify the personal/socfal skills that he should
use in different interaction situations,

b. The student will describe ways in vhich others may perceive him
differently than he perceives himself.

Relating to your comaunity

a. The student will identify appropriate ways of dealing with people
in his community.

b. The student will identify the effect products and services have
on natural resources and the environsent.

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 question§ wnich should be asked of
a salesman concerning a uiven service or product.

e. The student will identify the better buy after comparing a numbé}
_of products or services on the basis of cost, quantity, and/or quality.

f. The student wil) identify ways in which a citizen can protect himself a
a consunier. :

g. The student will identify the most valuable of several given varrantees
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h. The student will identify the steps he should take before
signing a contract.

C. Assessment of the World of Hork
1. Hhy Peonle WHork
a. The student will identify the rcasons why people wvork.
2. Pecople and Carcers '

‘a. The student will analyze and rank several occupational
alternatives in order of importance to him.

b. The student will select several éareers which he would
1ike to investigate further. '

c. The student will identify persons in his cemnunity who
are cngaged in careers like the ones he viculd like to
pursue.

3. Careers and The tlorld of Vork

-a. The student will identify several ways in which different
occupations can affect the vorker's 1ifestyle.

b. The student will descrite how lack of self-assessment and
career assescment 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 effccts social and cultural
change have upon employment practices.

4, Drawing Conclusions
a. The student will identify which type of working conditions
would probably suit a given set of temperaments, aptitudes,
and interests. '

b. The student will fdentify the employer for whom he would
most 1ike to work, given data concerning several cmployers.

1. Understanding Careers
1. Hork Performed

a. The student will identify the work performed in & given
carecr,



2.

7.

9.

A4

Education and Training

a. The student will identify the training or education
which is required for a given carcer.

Salary Range

a. The student will identify the salary range for a given
career.

Self-employment vs. Salary

a. The student will identify the opportunities for self-
employment and salaried employment in a given career.

Job Outlook and Stability

a. The student will identify the outlook for the future in
- a given career, '

b. The student will identify correct information about job
stability for a given career.

c¢. The student will identify ways in which obsolescence can
affect certain careers,

Career Lauders and Relationships Cetivcen Jobs in & Famii;

a. The student will identify appropriate lateral and
vertical steps for advancement or progression in a
given career, '

Education, Training, and Skills (lecessary for Advancenment)

a. The student will identify additional post-sccondery

education or training necessary for &dvancerent in 2
- given career.

- b. The student will {dentify how job performance can be

related to advancements and benefits.
Carcer and Job Mobility

a. The student will identify woys in which changing jobs can
contribute to advanccment in ccrtain carcers.

b. The student will identify gains and losces involved in
changirg careers.

Specialization

a. The student will fdentify how specialization can affect
certéin carcers,
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1.

]2.

13,

4.,

15.

]6.

17.

18.

19.

A5

Skills

a. The student will {dentify the technical skills a person
should have to successfully engage in a given carcer.

b. The student will identify personal/social skills 2ppro-
priate to a given career.

Tool, Equipment, Machinery, Materials

a. The student will identify tuols, equipment, machinery,
and materials associated with a given career.

Aptitudes

a. The student will identify aptitudés characteristic of
people engaged in a given career. :

Interests

a. The student will identify interests characteristic of
people engaged in a given career.

Temperaments

a. The student will fdentify temperaments characteristic
of pcople engaged in a given career.

Physical Demands

a. The student will identify physical demands typically
associated with a given career.

Horking Conditions

a. The student will identify working conditions typically
associated with a given carcer.

Unfons and Orgenizations

a. The student will identify unfons or other organizations
~ asso¢iated with certain careers.

Licensing Requirements
a. The student will identify careers thet require licenses.
Seasonal Limitations

a. The student will identify ways in vhich certain carcers
are scasonal in nature,
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1.

22.

Ab

Geographic/Regional Restrictions

a. The student will identify ways in which certain careers
are geographically restricted.

Product/Service

a. The student will identify carcers which provide products
and careers vhich provide cervices.

b. The student will identify how the interaction of products

and services can affect a given career,

Draving Conclusions

The student will identify careers suitable to his own
combination of interests, aptitudes, tewperaments,
skills, and working conditions preference.

111. Implementation

A. Education and Training

‘.

2.

For Personal Fulfillment

a.

The student will identify reasons why a person might
pursue knowledoe not sirectly related to his job.

Educational Counseling

b.

c.

The student will identify guidance resources which can
aid him in investigating educatioral possibilitics.

The student will identify appropriate preparations for a
meeting with his counselor.

The student will iden%ify information appropriate to 2
discussion with his counselor.

Formal Education/Training

a.

b.

The student will identify sources of skills training by
determining which is most appropriate to a given situation.

The student 111 identify types of on-the-job training
by determining which s rost app10p11atn to a given
situation,

The student vi11 fdentify the application proccdures for
union apprcnticcships.

The student will §dzntify information ¢hat he ¢hould
obtain before selecting a post-secondary cchool to attend.
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e. The student will identify the types of financial
assistance avaflable to students.

f. The student will identify the criteria used in awarding
scholarships ,

g. The student will identify the pre-requisites for obtaining
a student loan.

B. Applying for Jobs
1. Locating Job Openings

a. The student wil) 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 vihen dealing with private employment 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
sestion of the local newspapcr reauesting employment.

2. Resumes/Job Applications

a. The student will identify information which should be
fncluded in a resume.

b. The student will fdentify information neccssary to the accurate
complecion of a job application form.

¢. The stulent will identify criteria for selecting personal
references.

3. Job Qualification Exams

a. The student will {dentify thosc carcers which usually
require job qualivication exams,

4, Job Interviews

a. The student will 1dcnt1fy'thc proper procedures for arranging
a job intervicw.

b. The student will identify bohaviors and responses appropriate
to a job intervicu situation.
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A8

The student will identify the applicant best suited to a
given job after vicwing several job intervicws.

C. Being a Knoviledgeable Consumer

1.

20

Budgeting Your Money

a.
b.

"Co

d.

e.

The student will identify the~steps in making a budget.

The student will identify rcasons people have savings
accounts. :

The student will icentify various kinds o€ insurance.
The student will identify various kinds of taxes.

The student will identify how Social Security works.

Paying for Things

a.

b.

C.

d ..

c.

b.

C.

The student will identify how charge accounts operate.

The student will identify how various types of loans
operate.

The student will idonti€y heow checking accounts operate.
The student will identify proper methods of check writing.

The student will identify steps in establishing a good
credit rating.

Locating Social Services

The student will identify the function of different health
service resources by determining the most appropriate re-
source for a given situation,

The student will identify hcalth services available in
his comuunity. ’

The student wil) identify the types of personal counseling
that are available to him.



Appendix .B- Description of the Two-Hay Audio System

The audio corrmunication system will allow for two-way communication
between the Denver Center and users located at the intensive sites. Since
the transceiver must use the older ATS-1 and ATS-3 satellites for relay
of the transmissions, the sound quality will be about 30 db, which comparés
with 50 db for a good telephone connection.

The basic equipment reduired for the audio system site consists of:

1. Television rcccption equipment to receive the video
and audio portion of the prograrming

2. A 90 watt. transcefver for the two-way voice communi-
cation capability

3. Antennas for the television receiver and audio

transceiver
4. A hardnitcd digita] coordinator whicksallow cperation
CF 4the tvanscaiver's controls fesh Toaver. Cig.t;!

dignals transmitted from Denver turn the transnitten

off and on.
\

ATS-3
/|

Television Color
Interface Television

[— CE— —— ommm———

4 Peceiver -——-——4}1 Speaker

| .

\TJS-1 Transceiver I Digital
| Coordinater
ATS-3. ) u Transmitter «-——-——4] Microphone

Figure B-1: Basic conficuration of a site equipped for two-way audfo
conmunication
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The Network Control Center (NCC) at Denver will have the following

functions:

1. Control of the transceiver at the remote sites
2. Control of the television transmissfon equipment

3. Interface beti:cen the television studio and the
transmissfon cquigment

4. Collection and recording of system operation statistics

5. Transmissfon of data collected to a large computer
facility for statistical processing

The basic equipment associated with audfo cepability required for

the Denver Center consists of:

1. The two-way transceiver

2. Antenna for the transceiver

to
.

A =inl camnitaen vihdrh de nenAd 2g 2 rantenl)l and Axta
ori e ST LCrT unIeh g veet 2 contrnl vy

éathering u;{t

4. Disk storage unit for storage of computer progrars and
data

5. Punched card reader for rcading programs end data into
the co~puter

6. Line printer for printing systen status messeges for the
NCC supervisor and outpul freca prograrms run on the computer
over the rerote job service
The NCC supervisor will use a video terminal connccted to the computer

to give commands to the computer vhich will in turn control the major
components of the system. Periodically, the minf computer will take measure-
ments of the performance of other components of the system and log this data
along with all corrand sequences for later anmdlysis. When the Denver Center

computer §s not being used as part of the cormunications system, §t will be

used as a rcmote job terminal to send datd to @ large corputer facility for
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statistical analysis. Oﬁtput from these jobs will be returned to the printer
at the central facility. This remote job terminal capability can be used by

all elements of the Demonstration for statistical or management data processing.

Television HCC To Audio
Studio Control Link
Console
"To Video
Link Card
. / Reader
Disk Storage ]| HMini
Unit Computer T orraor ]
: I Printer

Figure B2: Basic configuration of the Denver Control Center

In addition to the software supplied with the cdmputer, some software'
must be written to accomplish the functions outlined above. These will
inciude:

1. The Network Control Center interface
2. The communication channel conérol tasl
3. The system measurement and cormand logging task

The NCC interface will accept cormands from the supervisor's terminal
and, along with the communications channel control task, will gcnerate the
series of fnstructions required to operate the site voice transmitters and
the cquipment in the Denver Center. It will also update the status of the
mop board and supply additional system information to the supervisor's |
terminal. The measurement a2nd logging task'will autoratically take periodic
measurcrents of transmission errors, message frequencies, subsystem pcrfor-'
mance characteristics, and rcmote site status, which will be logged to cata

files on the disk drive. Scze of these messages will also be written on the
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1ine printer to allow périodic reference by the Center personnel, since the
v ideo 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

The combination of the two-way audfo with a two-way digital capability
will provide a considerably mﬂre flexible tool. The major alterations in
the hardware configuration required to support the student digital response
system occur at the intensive sites (see Figure G-1). The digital coordi-
nator {s replaced by a srall computer, which, through its software, can
handle all the operations performed by the coordinator of the audio only
system, as well as those required to gather data from the user pads. The
abflity to easily changa the computer's software to meet any changes in
overall systecm operation and configuration gives the system's degigners and
users a flexibility not available with a hardwired, dedicated coordinator.
This flexibility also extends the useful 1ife 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 televisfon.

The equipment required at the'sife to add the digital capability to the
voice consists of:

1. A small nini computer which replaces the individual
hardwired digital coordinator
| 2. The user pads for collection of responses.

3. (OPTIONAL) A teletype terminal to provide two-way hard
copy cepability



ATS-3

Television Color
& Interface Television
L [
L Receiver —-——-m Sneaker |5
|
I
l

ATS-1 Transceiver Mini —0)
Computer
|
O
ATS-3 - Transmitter}———(ﬂ Wicrcptore l_o
—_ — — —
figure Ci: Gasic confisuration of anintencive site equiped for audio and digital

communication.
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Figure C-2: Proposed design for student digital pad

Figure c-2 is the proposed design for the student pads. The Kkey
board is a twelve button touch-tone pad with a digital readout indicator,
vhich will display for the student the answer he sclected. There are also
three indicator 1ights: one which indicates the pad is ready for input,
one to 1nd%cate a correct ansver, and one to indicate an incorrect answer.

The software requirea to operate ihe mini compuler at the fatensive

site consists of the following:

1. Timing and task scheduler program

2. Satellite asynchronous communications task

3. Software downlocder

4. Student pad polling task

5. Student right/wrong rosponse task

The timing and task scheduler program controls all of the other tasks

The satellite asynchronous cormunications task handles the cornunication
between the satellite, the audio/digital transceiver -nd the mini computer,
Ss well as operating the voice transmitter controls that allow communication
between the site and the Denver Center. The software downloader-allows site

personrel to request that the complete software package be transmitted over
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the satcllite 1ink and be loaded 1n the mini's memory. This loader {s stored
on a rcad-on]ygg;mory card ‘that 1s plugged into the mini whon it is installed .
at the site. fhis down loading capability also allows for remote diagnosis
of problems from the Denver Center, thercby consideralbly reducing the cost of
field maintenance and repair. On command from the Denver Center, thc'studgnt
pad polling task examines each.pad. collects the answers into a single record,
and transmits the record to the central computer, vhich logs the data onto
a disk file. The right/wrong.task 1ights the appropriate indicator 1ight,
based on an answer code which vas downloaded along with the command that
activates the pads. |

The addition of -the digital capability will require the additicn of the
following equipment at the Denver Center:

. twio magnetic tape drives frocm storage of data
gathered from the student pads.

Television NCC To Audio
Studio Control Link
o Console .
Card
To Video Mini Reader
Computer "--____~_____~_
Link P Printer

N

Disk Storage Tape
Unit Drives

Figure C-3: Basic Denver Center configuration for voice and digital system

The computer programming at the Denver Center for the combined system
vwill be more complex than that of the audio only system. The real time

operating system of the computler will run in a nultitasking mbde and include



the following tasks in addition to those requircd for the audio system:

1. Communications scheduler and buffer manager

2. Site polling and line error task

3. .Vidco tape recordér interface .

4. Pad data disk logging task

5. Gross statisti;s overlay task

6. Key point/restart task

The communications scheduler and buffer manager handle the message
traffic over the satcllite 1ink and the transfer of data between tasks.
The sfte polling and line error task controls the rerote sites and
requests re-transmission of data, if any transmission errors arc detected.
The video tape recorder finterface detects interrupts generated by the VIR
vhen questions requiring site polling arc posed in the video programning.
The disk logging task accepts data frem the site polling task and writes
{t to a disk data file for later analysis. The gross statistics task
can be used on command to overlay on the video signal the results of the
previous question. The keypoint/restart task takes a "picturc" at fixed
f{ntervals of the system control blocks to allow the system to be restarted
after a failure from a rescent state, rather than requiring a complete
reloading and restart of all the systems tasks.
A1l system transmission will be asynchronous at 1200 baud. 1200 baud

was chosen to eliminate the need for conditioned lines and to provide a
}ow error rate (about 10-15)bver the low quality ATS-1/ATS-3 satellite link.
Individua) characters will be ASCII standard with scven information bits and
one parity error check bit, A1l system transmission (Denver to sites, sites

to Denver) will have the formet outlined in Figure C-4. 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:
.ch?nnels from a central site afforded by synchronous proto-
cols. :

3. The low cost of asynchronous transmission

ENg | Site | Site | STX | CHTR 1 | CHTR 2 |CHTR 3 |CHTR 4 | Student Responses ‘>
Id Id :

- ENQ=enquiry=0000101 ' g ETYX | LRC | PADDING
ST¥=start of test=C0GC0010

CNTRL 1-4 contain cuestions response and Togging information

[VT_—aat’ P J-a.ni--nﬂh"fn(\
NHt' Litae v Vet VWV w b\

LRC=1ongitudinal redundancy check: exclusive oron all characters beginning
at CHTRL 1 and including ETX

Figure C-4: System transmission format

"The configuration proposed for the STD experiment is 24 sites with a
maximum of 48 student pads per site. From figure C-5 the time required for
the site mini computer to poll its pads is approximately .02 X 48 = .96
seconds. Due to the orbit of the ATS-F satellite, only 12 sites will have
access to the video signal at a time. The time required to poll these 12
sites would be approximately

384 + 696
12 =ysa5— = 10.80 scconds
The following operational parameters have been specified for.use in

developing video programming:



n=nucher of pads per site -7-
K=nur.ber of f\tns
0.02 sccondz=tir: to poll a pad

8 bits pcr chara tor
1200 bis for sccond transmicsion rate

12 con;rol characiers per messace
0.500 sccones satallite delay time per message
Time to poll all pads at a site=0.02 x n scconds

Total lergth of message=8 x n + 8 x 12 bits
=8n + 26 bits

" Message transnissicn tire per site=0.5CO scconds + (8n + 96)/1200 seconds -
=(8n + 656)/12C0 seconcs

Time to poll N sites=N((8n + 96)/1200)
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a) a maximum of 120 questions per hour of programming

b) 5 seconds to 2 minutes delay between posing of questions and activation
of pads

¢)- 12 sccond minimum period between questions

Ped ready Inftiate Terninate Site £2i) Date reiorCes
conund psd polling pad cesoand on éisk file
recefved polling recicvesd
by el sty \ N __g20sec. , ) .2%0sec. —
A ]
Arditrary éclay Pole pods’ Uplirk Doml
specificd in

delay  Transaissfon®  celey
rcady ceorend

'!lu depends on runder of pads

Figure C-6 Timing diagran for system trensmission. One of the cycles from A to B

{s required to transfer one data record from the site computer to the
central computer,
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" 3'{ EDUCATIONAL TECHKOLCGY DIIAONSTRATION

T0: Myron Smith

FROM:  Toli Fliakos ».’)

DATE: July 25, 1973

RE: Broadcast Schedule September 3, 1974 - May 31, 1975

The atteched brosdcast schedule is based on scheduling necds as
percefvcd by indivicual sites (37 sitcs respended to our questionnaire
regarding scheduling and other related activities) and reflccts the
fnput cf all SiD ccrponents.

In conplianse with the datz we collected, we cannot breadcest on
tho £a)1c a1 drve, vhich are universal holidavs, decause schools will
not be in sossion:

Forday, October 28: Veterans' Dey

Wednosdey, tovember 27 - Friday, tovember 29: Thanksqiving
break : ' ’

Fonday, Daccmber 23 - Fridzy, January 3: Christmas

Kondey, Folruary 17: “fashington's/Lincoln's Birthday

Vednes::y, viarch 26 - Friday, Harch 28: Eester Break

In addition, to arrive 2% normal correspording semester cycles, we
cannot breedcast, for the 7:30 n.m. - 9:30 p.n. slot onlv, on the follow-
ing deys:

Tuesday, htovember 26
Tuesday, rerch 25

In similar fashion, to arrive at norsel, correspondirg footprint
cycles, we cannst breaccast for the 2:30 - £:30 o.n. castern €let only

on Mondzy, Septevier &, and 1ir_tnd siic - iit e wentern tio. only

- s v - G—— et

on Thursdzy, Scpicuber 12 and wnursday, iay 1€,
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*Four types of broadcasts are defined depending on the nature of the
audience. A1l prograrming will be dealing with Carcer Development for
the following audicnces:

1. Primary audience: 1{n-school adolescents, in grades 7, 8, and 9.

2. "Materials distritution” for usc by teachers who need access
to specific materials.

3. Secondary audience: parents, teachers, and other community
members.,

4. School staffs (teachers as well as administrators): {n-service
carcer cducation training.

Specific time requests and broadcast requirements for cach of the atove
are attached,
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1.

PROGRAMMING FOR TH-SCHOOL PRIMARY AUDTEHCE

Since we need, at least, 80 troadcast days per scmester, broad- ,
casts arc scheduled daily from Monday, September 9 through Friday,
May 16, except for those days, listed above, that are recognized as
unfversal holidays.

_ The September 9 start date and May 16 termination are arrived
at td enable a good majority of puf sites to be in session before we
commence our broadcasting and to allow at least one week after our
broadcasting ends for routine activities associated with the closing
of the school year.

The 35 minute program lengtﬁ is arrived at on the basis of
stated preference by the sites that responded to our survey (19
preferred 30 minutes, 11 preferred more than 30 minutes, 2 preferred
less than 30 minutes). A, however, will be glad to accept 35
minutes; .

The survey indfcates 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 westcrn footprint any carlier
than 10:00 a.m. MST. To avoid satellite downtime, in between foot-
print broadcasts, and since we cannot broadcast to the castern fcot-
print after the western (we would be uncomfortably close to lunch
schedules) transmission 'to the castern footprint is scheduled at

9:20 a.m.
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2. MATERIALS DISTRIBUTION

One hour/footprint/weck is scheduled: Tuesdays (10:40 - 11:40 a.m.)
for Rocky Mountain East and Thursdays (10:60 - 11:40 a.m.) for Rocky
Mountain Vlest, except on those universal holidays, listed above, when
schools will not be in session.

Materials distribution, too, conforms to school ycar requirements
beginning on Tuesday, Scptember 10.through Thursday, lMay 15.

Both Tuesday and Thursday broadcasts ;re conveniently scheduled
{mnediately following western footprint transmissions for our primary
audience. 'Since.thcse broddcasts do not involve active student or

teacher participation, they are not tied down to specific time requiresents.

3.  PROGRAIAING FOR SECO..DARY AUDIERCE

Py dandnsd 1,
Two Sours/foctiorint/ucak arc schoduled (Tuocdavs,

7:30 - 030 nom,
for Rocky Mountain East and Thursdays, 7:30 - 9:30 p.m. for Rocky Fsun-
tain Hest), except on those.universal holidays, listed above, when ve
don't have school facilities, and those extra two days (Tuesday,
November 26 and Tuesday, March 25) which are eliminated to provide rormal,
corresponding cemester 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. Furthernore,
we vould be hard pressed to divorce adults from work and other comait-
ments during the day. Hence, start of transmission for secondary,
adult audicnces is schcéulcd at 7:30 p.m. wvhich was stated as a pre-
ference by @ good many of our sites.

Evening progracming, too, conforms to the requircements of the scﬁbo]

year, begirning on Tuesday, September 10 through Thursday, Fay 15,
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PROGRAMMING FOR TN-SERVICE TRAINING

Prograrming for in-service training also coﬁforms to the require-
ments of the schoo) year, beginning on Tuesday, Septeimber 5 (the Thurs-
day prior to commencement of other programming) through Monday, May 12
(the Honday prior to end of other programming).

_ One hour §s scheduled for Rocky Mountain East on alternate ltondays
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.

Two hours are scheduled for Rocky Fountain ‘lest on alternate loncays
and Thursdays from 3:30 to 5:30 p.m., except on universal holidays, listed
above, and on Thursday, Scptember 12 znd Thursday, May 15 to allow for
normal, corresponding footprint cycles.

The 3:30 p.m. starting time is contingent upon the c1osinj of schools,
most of which, according to the survey close at 3:30 or shortly before
that. A repcat at 4:30 p.m. MST is scheduled f;r Rocky Mountain Hest

to accomodatc closing times of schools in Pacific Time Zoncs.

SUILARY OF VARIATIONS FRCH TYPICAL WEEKLY BROADCAST.SCHEDULE

From Monday, Septomber 9, 1973 to Friday, lay 16, 1974, we are
proposing the attached typical weekly schedule with the following

variations:
Add Tuesday, September 5 - 3:30 to 4:30 p.m. (RME) slot only.
Delete ionday, October 28 - a1l broadcasts

Wednesday, loveater 27 - Friday, llovember 29 - all
broadcests.

Fonday, [ecenber 23 - Friday, January 4 - all broadcasts.,

Monday, fetrucry 17 - a1l broadcasts,

Vednesday, Farch 26 - friday, Farch 28 - all broadcasts.
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Delete (Continued)

Tuesday, lioverber 26 - 7:30 to 9:30 p.m. (RMF) slot only,
Tuesday, Farch 25 - 7:30 to $:30 p.m. (RHE) slot only.
Konday, Septc=ber 9 - 3:30 to 4:20 p.m. (R™F) slot only.
Thursday, Scpiciuber 12 - 3:20 to 5:30 p.m. (RA) slot only.
Thursday, Fay 16 - 3:30 to 5:30 p.m. (Rid) slot only.

TOTAL BROADCAST HGUAS

In-School Prirary Audience 189 hours
Haterials Distribution 66 hours
P.M. Secondary Audience 128 hours
In-Service Training _ 93 hours

476 howrs

TF:pp

cc: Gordon Lawv
Ken Lokey
Greg Pcarson
Gene Linder
Dick Campbel
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TIE DCVELOPHCNTAL PROCLSS

Each elcment (hardvare, progracming, ficld services) of the Satellite
Communications System is the product of a design, development and validation
process. The elerents arc subjccted to the total process to insure their
utilfty in the total system. Fouever, {t s to be noted that the uniquencss
of each clcrent requires varying ‘erphascs on the steps in the developrental
process.

This document will briéfly discuss the develogmental process 8s it relates
to the hardware, progrem, and support clements indicating vhere emphases are
being placed. However, the priary focus of the paper is to describe the
validation activitics. -Appendcd to this documant is a listing of the eleven'
steps Lo be followed as appropriate in the validation of products and services.

In the karduare clcment docureated in a prior proposal, the primary
emphasis was placed on design, with equipment acquisition, fnstallation, and
debugging considered rove routine. MNevertheless, the Brosdcast and Engincering
Component is implamanting a rather extensive validaticH process.

Beginninyg on Noveiber 1, 1973, around system sirulations of horauare
will be conducted. Eurina the periog frem tovember 1, 1973 until Hzrch
12, 1974, &)1 STD teririnals will Le installed and contirvally tested in order
to improve operatfons involving 211 terminals. Only those tcrminals which pass
fnspection curing tests performed betiecn arch 12 and launch date, April 15,
1974 will enter the oporavional ncivork 30 doys afier lamnch. A1 ternindls
vhich enceenter difficulty in the fin2) pre-launch sirulation i1l Le required
to pass tlic next round of insncctions, which tegins approximately 33 days after '
launch, prior to cntering the oporational network. The cost and perforrance of
the EID Ground Systens will e docu.ented aﬁd records of all installaﬁion nd

aaintenance efforts vill be maintiined.



During the operational phase of the project, constant daily reports vill
be collected from both Intensive and ROT sites beginning April 12, 1974, with
weekly reports beginning September 1, 1974. These reports will consist of
records of signal quality and reliability. Changes in either will serve
as an irmediate indicator that checkouts for operational difficulties need to
be conducted.

Progran |

The program element will initially require nearly an equal emphasis on
the three steps ‘in the developmental process--design, development and valida-
tion. However, when validation testing provides zvidence that the program
materials cmanating froé developrent tend te be "on target" and effective
less emphasis will be placed on validating futurc procucts. (This is a result
of f1nancia1'constraints) The validation process securing user input and

S mem Sk d A S
5, soripting ond prototyping,

fecdback, is composeu ui Liree steps: €A
Since prograrming directed at junior high school audiences will be repeated
(two scmester format), modifications may be made for the repeat. In addition,
daily feedback will serve to proéide direction for minor rodifications in

future prograrming.

Exploretion

o o ¢ oy oo w——
S e

In the developrent of scripts and/or the incorporation of new and novel
content and ideas, seript writers will have contact at a subjective level
with individual members of the intended audience. This face to face contact
will provide cssential information relative to the adolescent viewpoint.
Scripting

The purpose of the event descritod as "scripting” is to provide quanti-

tative data upon vhich to base the revisien of scripts and/or vehicles, f.e.y
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that clement of a presentation vhich cnables the desired content to be communi-
cated. A major portion of those data will consist of perceptions concerning

a script's or vehicle's acccpfability. These perceptions will be solfcited
from various members of the professional educationa) community including
teachers, counsclors, administrators, and personnel from the cight state
departcents of education. A completed tv script, written up as an atstract
fncluding objcctives end descriptions of possible vehicles, will be presented
to three 6r four professional educators at two rural isolated sites in

cach stote, and to appropriate memters of cach statec depertment of education.
During the prelimirery stages of the developmental process, almost all

scripts will te examined by members of the professional cormunity. However,
as trends cevelop which indicete acceptance and viability of certain vehicles
or approaches, fnvestigations concerning these vehicles will terminate. Also,
thé possiblity exists that during the scripting process 8 few of the more

concontually difficult vehicles will be presented via s.ory-boards to students

for their reactions.
Prototypina
The prototyping cfforts, vaich follow scripting, arc designed for
providing quantitative data upon v1ich to tase the revisions of the video
taped progrars and/or progran czgments.  The specific dzta to be acquired are
{ndicators of: 1) student progfam acceptance and, 2) student achievcrent
relative to perforrance objectives of cach program and/or progran sccrent
being tested. This prototyping data will be gathered from junior high €chodl
students at one or two rural isolated sites in cach state who vicw prograis
via video tape cesseites. Not all prograws arnd/or proaren secments will be
prototyped.  Approxiretely 100 percent of the prelinirzry prograns will be
tested. Iosever, s the acccpalnce of specific vehicles, etc. beceres
apparent, the prototyping of those particular vehicles w111 be markcd\y

~reduced.
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First Semeoster Validation

The deta collccted during the first semester of the carcer development
programs will serve the following purposes: 1) the {mmediate refinement
of the lch portions of the student's progrems; 2) the refincment of other
portions of the students' prograns for use during the sccond semester, and
3) the refinement of the biweekly teacher inservice program. The specific
data to be collected erec measures of: a) student acceptance, b) student
achfeveront relative to specific objectives, c) teacher acceptance of student
programs, and d) teacher acceptance of bi-weekly inscrvice programs. The
career developmant proorams for students &nd the teacher inservice programs
will be disseminated via satellite. The knowledge and acceptance data will
be collected dafly via the digita) system at the 25 intensive sites, and
vicekly or bi-weckly via written acceptance forms at the 32 ROT sites. The
presence of the digital response system wil) pfovidc an efvective and efficient
means of gatharing criterion referenced measures for procram evaluation pur-
poses. All data collcction activities will occur under the supervision of the
state coordinators and will be concucted by the ETD personnel or volunteers
at cach site.

Second Screster Validation

The date collected during the second semester of the carcer development
progrems will scrve the purposes of refining: a) the live portions of the
student progrems, and b) the bi-weekly tcacher inservice programs. A third
use of the data will be as input for the makiﬁg of Judgi:znts relative to the
effectiveness of the cevelopiiontal process during the utilfzation of a
satellite corsunications system. The same deta will be collected sccond
semester as wes collected first scucster; and the same constraints and pro--

cedures will also be operational.
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PROJECT RESEARCH GOALS

To describe and analyze the effectiveness of the harcware and hardware

support elcronts of the satellite corsrunications system in the delivery

of inforration to specific audiences.

To describe and analyze vhat elements in the Tducational Tecinoloqgy
Demonstration were cifective in attracting specific eudicnces.

To descrite and analyze what clerents in tke Educaticnal Tecanology
Denonstration ware cffective in holding specific auvdicaces.

To describe and onclyvze what elevents in the Cducaticnal Tacinal
Deronstretion were eifective in attaining the acceptance of speci ic
audiences.

To describe and aralyze what elerents in the Lducational Teduology
De-onstration resulted in changes in students' carcer related know-

ledge.
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Goal 1. To describe and analyze the effectiveness of the hardware and hardware

A.

B.

support elctents of the satellite cormunications system in the delivery
of information to specific audiences.

Main indicators of hardware and hardware support elements' effective-
ness:

1. Signal quality
2. MHardware reliability

a. Mean time to failure
b. MHean time to repair

Definition of Terms

1. Hardware elevents: the equipment used in the transmission and
reception o7 the Dducational Technolegy Deronstraticn prograwmin
and data gathering efforts.(e.g., te evision sets, antennas, 9
digital pads, satellite, etc.)

2. Hardware suprort elements: the resources and procedures available
To deveicp, inplement ena maintain satellite based media delivery
systen

3. Satellitc cormunications system: the interactive system developed

by the Cducaticnal Technoiogy Deponsixation in vhich inforration
ie trancrivfed via sateliite and received with some evvect

4, Delivery: the process by which information is transmitted from

onoe cicment of the satellite communications system to another
element of that system

5. Information: the content of cormunication among elements of the
satellite ccizrunications systcn

6. Specific audience: students and adults who are to receive pro-
gramming via any of the G4 sites. o

Specific Quastions to Be Answered

What is the range of signal quality achieved at each site?
Vhat is tha variance of sicnal quality achicved at each site?
What is the harduare reliability at cach site?

What most affect the sicnel quality and harcware reliability?
Mhat skills «nd knouicdee arc necessary for cite personnel

in order to effectively maintain various hardvare elements?

O I G N =



Goal 2:

A.

n.

-3-

To describe and analyze what clements in the Lducaticnal Teclnology
Degonstration were effective in attracting specific audiences.

Main indicator of attracting: tumber of audience nanbers having
viewed at least onc Bducational Tedwiology Deranistration peogram.

Definftion of terms:

1. Elerents: specific procucts or procedures
The main clerent variables to be studicd are:

a. Programning

1; Course
2) Scheduling

b. Public Information

1) Level
2) Type

¢. Field Support

1) Level
2) Type

d. Hardware

1) Level
2) Kind
3) Performance

2. Specific Aidience: Students and acults who are to receive
progremaing via any of the C4 sftes. The potential audiences
are deccrited in the previous section entitled "Population to

Be Studicd" The rain audience varichles to be studied are:

a. Audience characteristics
b. Site characteristics

Specific Questions to Pe Ansvered

1. What ic the extent to which dosired levels of participation were
obtained with spesivic craicnces?

2. ¥hat fs th2 relatienchip of site and audience characteristics

-~ to participation?

3. What is the effcct of proararning, public inforrmation, ficld
cuanort end hovdiara on Jevel of participation?

4. that factors arc perceived by specific audiences as rmost influcncing
their vicuing patterns?
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Goal 3: To describe and analyze what clements in the dducaticnal T:chinology
Demonstration viere effective in holding specific audicnces?
A. Main fndicators of holding:
1. Number of audience rombers vicwing more than one program
2. Audience viewing patterns
B. Definition of Terms:
1. Elements: specific products of procedures.
The main clerent variables to be studied are:
a. Prograrming

1) Subject rmatter
2) Scheduling

b. Public Information

1) Level
2) Type

¢. Ficld Support

1) Level
2) Type

d. Hardware

1) Level
2) Type

2. Specific avdiences: students and aculis vho are to receive pro-
grenming vie eny o the 66 sites. The potential avdiences are
descriliad in the provious scction entitled “Iapulavion to

Be Studicd." The rmain audience variables to be studied are:
a. Audience characteristics
b. Site characteristics

C. Specific Questions to Fe Ansvercd

1. What is the extent to whichdesired levels of participation were
obtained with specidic audicnces?

2. Uhat is th> relaticnship of site and audience characteristics

~to participation?

3. Vhat §s tho evfect of procrarsina, public information, field
support oud hadirve en level of particiveticn.

4. Vhat fociera dve jerceived by specivic cudicnces as ost influcn
cing thoir vicwing patterns?



Goal 4:

A.

B.

..Gs.:

To describe and analyze what elements inithe miucational Technology
Demonstration were effective in attaining the acceptance of specific
audicences.

To describe and ana1y7e what elements in the EQucational Technology
Daonstration were cffect1ve in atta1n1ng the acceptance by indi~-
viduals,

1. Main Indicators of Acceptance
a. Opinions. of accebtance |

1) the concept of satellite based media distribution systems
2) the Iducational Technology Demonstration media system

3) Tha ETD

4) the ETD delivery modes

5) the concept of career educaticn

6) the program courses content transmitted by the EID

b. Caroer related attituces
c. Career related interests
2. Definition of terms
a. Elements: specific products or procedures

b. Acceptance: an interval or overt act indicating approval
or.agreenzni

¢. Individuals: students and adults who are to receive progranming
via any of the 64 s1tes

3. Questions to Be Answered

a. Uhat is the extent te which dasired levels of acceptance are
attained at ROT, intensive, and opon sites?

b. What is th° relationship of site and audience characteristics
to level of acceptence? :

¢. Uhat is Lhe effect of prograiaing, public informaticn, field
support, site characteristics, and audicnce CPuPaCuCPISLICS
on level of acceptance?

To describe and znalyze what elements in the Educational Technolory
Demonstration were effective in attaining acceptance by institutions
or agencies.

1. Main indicators of dcceptance:
a, Opinions of acceptance:

the concept of a satellite based media distribution system
tha Emredia distribution sysiem

{ho ET

the ITDtr]iVOly modes

the concepl of carvcer cducation

the pregrem cowrsos content tronsmitted by thelﬂﬂ’

DATTDLN -~



b. Resource allocations

c. Role changes

Definition of terms:

a. FElements: specific products or procedures

b. Acceptance: an interval or overt act indicating approval or
agreeient

c. Institutions or cgencies: oroar1zat10ns whose activities
directly effeet the functioning of the sites

Questions to Be Answered:

a. What career deve]cpment related structural and functional
changas have occurred in junior high schoo]s participating
in the SIiD?

b. What cereer development related structur;] and functiona) chkances
occuring in perticipating junior h1'n schools can be attrituted
to thz2 STD?

c. Yhich variables were rost influential in br1nq1ra atout
structural and functional change in participating junior
high schools?

d. Uhat is the relative level cof acceptance of various school
staff, administrative perscnnel, board members, and community
meiwbers toward the §TD?
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Goal 5: To describe and analyze vhat clements in the kxtucational Technology

Demonstration resulted in changes n students' career related
knowlecdoe?

Al

B.

ain Indicators of Knowledge:

1.

Identificction of

a. the decision r:king steps for making carcer decisions

b. the type of carcer related inforration needed in each
decision raking step

c. the rasponsitilities of making carcer related decisions

d. inforraticn ctcut careers including career nares,
activitics, etc.

Definition of terms

]0

20

Elements: specific products or procedurces
The main elerent variables to be studied are:
a. Progremaing

1; course
2) scheduling

b. Public information

1) level
2) type

c. Field support

1) level
2) type

d. Hardware

1) level
2) kind
3) performunce

Students: those adolescents vho receive carcer develorment
pyogr:n;ﬂpg wmt@in a classrocem setting via any of the
67 sftes.The nain avdience varfables to be studicd are:

a. Audicnce characteristics
b. General carcar related knowledge

Carcer rclatod.knoulcqqc: inforration coancerning the procedures
for end eficals of individual decrsion raking relative to
future occupatiomal encdesvor
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C. Questions to Be Answered

]0
2.

What kinds of content learning show the greatest change?

Vhat §s the probability that given types of students will
ahcieve a stated criteria?

Fhat is the average erpected change in student lcarning vith
respect to a criterion?

How do the high involved and low involved differ in learning,
attitudes and interest?
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population to Be Studied

The iducational Technology Demmstration is developing a variety of programs

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

These bases of differentiation are briefly described below.

1. Type of Program Received

The EID is developing programning in six areas.

a)

b)

c)

Carecr development proarems designed for junior
high cchool stucecnts., These are 16 week series, to
be broadcast b days a week. The series will be
broadcast once in the tall, and repeaicd again w
the spring serzsier.

Evening programs consisting of a combination

of ceracr inforration and enterteirmsent designed for
gencral comrurity eudiences. These are 156 wcek series,
to be broadcast cne evening a week., The serice will

be brozdcast once in the fall, and repeated again in
the spring.

Teacher in-trainino progrars, designed for teachers

- of carcer develeprant classes.  These are 16 week series,

.d)

f)

to be broaccast 2 afterncons @ week. The series will
be broadcast once in therall and repeated again in the
spring. -

Surzer pre-service training programs for teachers.
This is a 2 dowv series to be broadcast hvgust 20-23
in the sumnor of 1974,

Sumaer preqarens for cpecific audiences. This consists
of an cight weck series baginning in June, 1974 and
ending in Aucust.  Those progrars will be designed for
conrunity plonncrs, ctc.

Sureer preovess for genaral sudiences.  These are conerd)
fnterest proerams to be broadeast Tor 9 woeks in the cevenings
dring the s of 1974,
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2. Type of Receiving Site

EID programs can be received at four different types of sites.

a) Intensive terminal sites: These sites consist of 24
selected schools. They have the capability of interactive
comrunications with the Cenver Center, and receive LID.
prograrning directly via satellite.

b) Receive Only Terriral Sites: These sites consist of
32 seloclced scrools. 1hey have only the capability of
directly receiving the EUD programs via satcllite.

¢) Open Scheols: These schools contain classrooms which
have c¢lected to receive D prograrning via PES or cable.

d) Open Auvdierce: They consist of private homes or other
private receiving terminals which receive EID prograrming
via PLS or cable,

3. Level of Field Support

The =LDi{ntends to provide program support in the form of site personnef.
educational materials, public information, etc. The level of support will be
vafied arong the sites. Intensive Termina] sites will receive either Type 1
[£1)1-tiro cite povenrnel), Type 2 (half-time site personnel), or Type 3
(site personnel 2 hours a day). Receive enly terminal sites may receive
Type 2, Type 3, or Type 4 which is volunteer support. 'Open sites and open
avtdiences will receive either low support or no support.
4, Audience Characteristics

The potential audience can also be differentiated on the basis of their
personal characferistics. For purposes of the Em prograrming and research,
the potential audience can be categorized into four main groups:

1. Junior high schonl students

2. Junior hich school ctaff in junior high schools
(teachers, counselors, and administrators)

3. Spocific audiences: interested prefessionals, such as
‘social warters, prebation of ficers,porsonnel managers,
cormunity wortors, youth clueb persounel, ete., unciployed
adults,ctc.

4. Genoral Madience: Mostly adult viewvers who clect to
porticipate fren personil interest


http:irlL'rc.st
http:Tc"ir.rl

APPENDIY, 1" -1~

COSWNITY SUM/ARY SHEET
(To Be Complcted by the S7D State Team)

Please supply the following information for each comtunity that fs visited: See
fnstructicn sheet for detailed instruction and an cxemple.

Coamuni ty County State

Considering your observations ané the informaticn available to you, please rate
this cormunity as a candidate for STD participation.-

High Low
1 2 3 4 5 6 7 8 9 10

Harrative:
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INSTALLATION SUIHARY SIEET"
(To Be Completed by STD - State Tecam)

" Please supply the following information for cach potential installatien that is
visited. Sece instruction sheet for detailed instructions and an example,

Communi ty County State
Name and Street Address of ' Installzction is Being
" Installation: Considered for:

Career Development
Early Childhood
Both

This is of _potential installations in this community.

Concidarinn vonr nheervations and information available to vou, please rate this
installation as a candidate for STD participaticn.

High . Low
1 2 3 4 5 6 7 8 9 10

Narrative:
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Utilization/Field Services Comnonent J2

Director: Dr. Louis A. Bransford

Dr. Bransford, who holds degrees from Rorthern Colorado Universily
and the College of Santa Fe, Hew Mexico, has been an instructor
and administrator in public schools and universities. Before
Joining the STD, he was an associate professor in guidance and
special education at the University of llew Maxico.

As a consultant he has assisted the President's Cowmmittee on
Mental Petardatien; the Burcau of Cduzcetion for thz Handicapped,
U. S. Dzpartment of Health, Education, and Yalfere; and the
office of the assistant sccretary vor conmunity and field sor-
vices, Department of Health, Education, and Welfare.

Associate Director: Dr. Tom taglaras

. Dr. Maglaras was graduated from Fort Hays (Kansas) State College
with a bachelor's decree, and received advance degrees from
the University of Colorado.

He has taught at tha junior and senior high school levels, and
has served as a school principal. He was associate execulive
secretary of the secondary school comnission of tha ilorth Central
Association of Collegas and Szcondary Scheols, and before joining
the STD was director of the teachar placoemant bureau and an asso-
ciate professor of educational administration at the University
of Hyoming.

Mr. Anderson has worked as a miiitary instructor, a high school
science teacher, director of a Ford Foundation rural school
improvement project, exccutive assistant to the Colorado
Commissioncr of Hignher Education, director of corporate educa-
tional services of the Encyclcpadia Britannica fducational Corpora-
tion, divrector of research and develepisznt of Encyclonadia
Britannica Films, and as director of tha division o7 research
development and damonstration of the Colorado Dopartment of
Education.

Mr. Anderson has served as a consultant to thirty-ones states
and nunerous national and regional orcanizations in rural school
matters and educational communications. H2 holds degirecs from
Stanford University and the University of Lorthern Colorado.

Broadcast and Enginecering Component

Director: Dail Qgden

Mr. Oaden has extensive experience in engincering, installation,
and operations of broadcast systems, cable systems, microvave-
relay systems, and translator systusis. e has been a consultant






Program Comsonent {cont.)

manager at Station KOA-TV in Denver, responsible for ais
production talent, the art departmant, and film activitics.
He has produced anJ directed an average of twenty productions
annually over a five-state region,

Assistant Director: Apostolos Dimitrios Fliakos

Content

Mr. Flickos holds a bachelor's degree frem Yale University.
He has worked extensively on the producticn of educcational
audio-visual materials for use on waticnal Educational
Television. He has bacn production manzgzar and executive
producer o¥ an educational 7iln production and distributicn
conpany. A nurbar of Tilms he has been involved with have
been honor d with awirds such es thz "Cine Colden Eegle" and
the "Emily."

Coordinator: Dr. Alfred E. Mcwi]]iams; Jr.

Before joining tha S7D, Dr. Mclilliams was assistant dean-of
administration, Scihcol of Spacial Education and Rehabilitation,
University of llorthern Colorace. Previously he was director
of the UPUARD BOUND program for ‘r 3t university. b2 holds
three docrees from that university and nhas been a teachzr,
councelne and a4 vice-pringipal in public SCcnool SVsSTEms.

Executive Producer: Richard E. Borstadt

Mr. Borstadt has Laen making 7iles since he vas thirtean years
old, has worked in stage and r*41o, and hfs bazn in television
for eleven years. !a has produced and/ov diracted well cver
1,000 heurs of instructicnal and pudlic television pcour*.11nq.
Among these were szzcial projacis in rus11c eiiaivs and cultural
areas for agencies such as the hational [indcwwznt Tor tha Arts,
U. S. Pudblic Healin Service, U. S. Departivent o7 [rployinent
Security, Sears-Rozbuck Foundation, and Corporetion for Public
Broadcasting.

Operations Managar: Keith Darby

Mr. Darhy gained t:uch of his television cxperience from hi
years in the prodvction ranaganent departizznt of the | ni i
Broadcesting Corpavation, where ha was involved in a wide
range of producticas including iire first trans-Allantic

satellite transmissions. Immadiately prior to joining the
ETD, he was produztien administraior at WiTlW, the Chicago

PBS affiliate, and was producer of the nationally telecast
progran "800k Beat."

Ovigirally trainad in theatre, he earnad speach proficiency
certificates Trom tho Londan Acaclumy of dusic and Dicimatic Art,
and was graduatod froa the Central School of Speech Training and
Drematia Avt, ‘ '
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Research Staff

Director: Or. Austin Connolly

Dr. Cunnolly holds degrees from tha University of lorthern
Colorado and has Leen a tecacher at the clerentary, junior high
schuol, scnior high school, and university levels. Prior Lo
joining tic S0, he was on the staff ot the University of
Hissouri, vivore b2 uss reaponsible for three projects dealing
with cvaluation, 1ediated in-truction, end coizpeiency-bascd
curriculua developrent.

Rescarch Associate: Ron Hart

Mr. Hart is concluZing his doctoral precram at the University
of California at les snezles. His eznaricnces rang2 froa
rural cortunity Covelops 20t in South A-urica for the Peace
Corps to research civoris for the Center for the Study Evalue-
tion and the School of public Hzalin at U.C.L.A.

Rescarch Associate: Dr. Joyce Cale

Dr. Dale holds degrees fre the University of North Carolina,

fast Cxrolina University, and tae Uaiversity of Georgia. Her

background is in tite annlication of i-aasurement and evaluation
methodology to curriculua ceveloprint.

Coordinator, R & D: Or. t11iam Zelman

Dr. Zclran received his bachelor's degree frew San 'rancisco
Stote Collec2 and edvanced degrees £roa the University of
Hashinaton. k2 s cxpsrizaccd in @ nuder o1 sccial action
research end2avors in erecs dealine vitn gantal health,
special cducation, pre-schocl cduzation, and cnviron:ental
protection.
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Satellite ""Footprint" Map



CONCLUSION: Part 1 Synopsis

A1l the forcgoing case studies have posed the late
1973 situations of the respective ATS-F experiments. While
cach more or less represents one discrete chapter on specific
satcllite communication potentials, we may yct attempt to syn-
opsize what may be salient points or direcctions noteworthy
for less developed countries.

Let us consider just the general, fundamental impetus
for using satellites; they can reach large arecas of variable
population size in what many cxperts believe may be a cost-
effective arrangement; they may bypass the need for extensive
terrestrial communications equipment; there is beyond thig
a prestige associated with the use of su advanced a technology
and the cxpectations 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 nation
is necessarily a complex process. '"...a satellite system and
a4 terrestrial system are difficult to compare because the perfof-
mance of the two éystcms and the deployment techniques are fun-
dumentally 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 (less developed country) govcrmm:nt;s.-"1



In the casc of the Rocky Mountain demonstration the choice
of a satcllitc system for cducational distribution takes into
considcration cost-benefits and the appropriatencss of the

geographic region. The cstabl)ishment of the Federation of Rocky

Mountain Statcs (FIefS) :\s~a parcnt organization to tackle problems

common to mcmber states is the first indication that the geographic
arca prcsents unique problems. The Rocky Mountain region is a
large arca of low density population and vavied topography as

well as climate. This in itsclf lends credibility ro satcllite
opportunitics. Even so, the Tisc-sCuly repurly tlnrt-communrica- -
tion and transportation are good cxcepting Indian reservations.
Furthermore, thcre is an overall high level of television and
radio penetration in addition to telcphone service. The intent of
the ;'RMS ATS-F experiment therefore is not to provide badly

needed services but rather to test the satellitc distribution

mode for cost and user ahccptancc.

There is a rising cost pressurc on public services,
particularly cducation, and this is a major rcason
the ETD (cducational tcchnology demonstration) is
being fundcd. The cost of cducation is rising at

a time when taxpaycers aprcar unwilling to pay much
more for it. If thc quasity of cducation in the
United Statcs is to be increcascd, or cven maintainced,
morc cost-cffcctive means of declivering this ser-
vice must be devcloped., Technology is onc poten-
tial avenuc of relicfl.



The case study emphhsizcs the words utility, proficiency;
fecasibility and cost in defining the cducation technology
dcmonstration.3 Morcover, because the ATS-F satellite is
experimental, with satellite time provided by NASA, and
because the Rocky Mountain is not the only U.S. ATS-F
project the FRMS operated in a decision framework pos-
$ibly less stringent than that applicable to less developed countries.
The exigencies facing the Indian situation are quite
’diffcrcnt. As the case study demonstrates, the current
‘socinl, 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, increcasing 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 exigencies facing
d satellitc communications experiment are multifold.
It is morec or less accepted that television can contri-
bute to this goal. Already plans afe operative to expand
telovision's urban basc to about nine citics or 17 percent
of the population by 1975. The question with respect to
satollites is ono of a distribution mode for television.



The favored system provides direcct satellite reception
in sparscly populated arcas with rebroadcasting to more
densely populuied regions. The discussion by the Indian
Department of Atomic Encrgy (DAE) on satellitce possibili-

ties is reclevant:

DAE 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 usc of a satellite; that the usc of a
satellite makes it possible to be non-discrim-
inatory between villages and the cities; that
the programming requirements ol villages are
different than those of cities; and that with
a multipurposc satellite the whole national
TV system could, in effcct, be put up (ree
of cost ... DAE also argucd that a satellite
- system would cnable the country to c¢nter a
new and sophisticated field of technology
at an carly date and that it would cnable
India to leapfrog over intermediate tech-
nologies in an effort to start catching up
with more advanced countries...

It is appropriate to menkion that some studics conclude
that the cost of a terrestrial and satellite distribu-
tion. system for India are not very differcnt or actually
weighted in favor of the terrestrial systcm? In this
respect the case study's own questions on satellite
system decision points become important.6 Thesc more
subjective qualifications go beyond cost-effectiveness

evaluations,



Satecllite System Considerations

1) achieving national unity

2) bring creative talent into programming
3) application of critical evaluation

4) contribution to national sccurity

§) importunce of implementation speed

0) compatibility with management structure

Thus the SITE program's acknowledged value lics somewhere
in between the technical success it can demonstrate and

the information it will provide to Indian planning author-
ities on cost-cffectiveness of satcllite television distri-
bution, with thesc other considerations looming ncarby.

The futurc operational system plans are vested to a large

extent in the prototype configuration ATS-FF will provide.

Brazil is another iess develenerd arca of the world which
could make usc of a satcllite delivery system. As the case study
by Laurence Wolfl points out, the recasons hehind exploring
this technology arc upparent: Biazil encompasscs a great expanse
of continent; it has high illiteracy and drop-out rates; geo-
graphic diversity hinders a balanced technologic advance -- the
soith is much more developed; the north und central west are
sparsely scttled, less developed regions (64% of the land with
ofily 9% of the population); there oxists an urban/rural dichotomy

in oducation. ‘The cause of national development has mobilized Brazil
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to restructurc its cducational system. "It attempts to make
education availablc to a large scgment of the population,
while tailoring curricula to mcct the demands of the labor
markct. Using limited resources and covering a wide geo-
graphic arca, the rcform will take some ycars to pcnetratoe
every region.” Thus, education is a primec target in Brazil's
futurc plans.
Modern tcchnology is felt by Brazilian authoritics to bo
a koy to improving the cducational system. Satcllito doli-
very in particular offcrs opportunity to implement an arco-
consistent primary cducation. Suatellite cducation could
provide tcacher training, and uniform curricula; it could
solve problems of understaffing, rcgion inaccessability,
and lack of matcrials. The Brazilian Ministcer of Planning has
commented:
The Government is convinced that...in order
to revolutionize cducation, it will not
suffice to solve the problem of rcuources
and rceform the existing structures. It will
be neccessary to take a giant step forward
and adopt a new tcechnology...which, utili-
2ing advanced communication media--ITmogpce,
Sound, and Motion...can takc cducation,
still within the 1970 decade, to all of the
otential school population of the country,
esides ensuring a permancnt adult education
service. 7
Henco, tochnologically-based instructional matcrials has boon
an aron of interest in Brazil.
There arc of coursc other roasons why a satollitc system

would be of intcrest to Brazil. As tho Latin Amorican glant,



in sizo and cconomy, Brazil could benefit from a lcap into the
relatively new realms of clectronic cquipment and satcllite
oxpertisc: its industrics could movc into ncw arcis; it would
be a leader in advanced technolopy among Latin American na-
tions; it would garner prestige with its own satcllite sys-
ter:: a new cadre of technology profcssionals would have to
accompany the initiation of a system. During 1967-68, the
Brazilian Institute of Spacc Rescarch (INPE) did a study on
satellite feasibility and concluded that a satecllite infor-

mation distribution system would aid the purposcs of national

development.

The factors affccting. implementation of the
cxperiments, ahove and beyond the initial decision context,
are certainly of groundwork importance. Such clcments
as funding, site cholce, experimental design, the delivery
format and the delivercd program content, cvaluation plans,
management, hardware and softwarc and so forth must be
cxamined. Insofur as lcss developed countrics arve con-

cerned, the paths that Indin, Brazil and the FRMS follow sugpest
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numerous planning constraints and opportunitios.
Onc of the most comprchensive statements the FRMS

study makes appecars carly in the rcport:

It does sceom important, though, to state that
goals and objcctives for projects using new
technologies arc not casily formulated. Nor
is the managewent of large, complex, and un-
tried systems casy to analyze. The planning,
management, and maintenance of a project of
the scope of the Rocky Mountain experiment
require not only moncy, but also manpower.
Furthcrmore, the manpower must be highly
skilled, and the team must be akle to lcarn
and appreciate vocabularies of different
disciplines, so that it can dcal with the
forces that can result firom cducation,
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, privatc und
public agencics. As the arca shares a common language
(for the most part), culturc, and legal system there
is a practical base for satellite-delivered services.

Morcover, a satellite system is not very practical for



smull arcas; the target rcgion must be large, as in the
Rocky Mountains or India, for simplc cost-cffcctiveness.
Representutive of a large arca and Jdiverse interests the
Federation was able to get funding from the Federal govern-
pent.  The casce study points out that fund raising can be
8 very tenuous phasce of an cxperiment; its cffccts on the
planning process und naturally the scopc of an cxperiment
erc dircct. Also the form of that funding - whether it
{s incrementul or a flat totul sum - can be important,
Plenning 1> ulways a delicate mechanism touching
upon nceds ussessment, fiscal rcalitics, legislative
mochanisms, prioritics, technological problems and limita-
tions, and Statc and Federal input.9 The Federation used
ompirical data to dctcrminc what cducational nceds should
be addresscd, and used sitc surveys to identify possiblo
target arvcus. Many groups werce incorporated into the
planning process although the original goal of involving
the direct beneficiaries of the technology was inhibited.
Trke significance of this limited direct uscr fnput should
bear closc scruciny. Soveral plunning accomplishments

2re noiessary:

1; crcation of a board integrating olcments of

broadcasting, busincss and government
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2) creation of a stute coordination mechanism

3) planning a public rclations stanco

4) asscmbling regional/site data

S) surveying cquipment nceds and existing facilitics

for transmission and production

It was rccognizced that somc factors made the planning
phasc casicr such as the advantages of arca accessibility
for cquipment sct-up and muintcnance, the availability

of power sources, and the familiarity of the populace
with the television (though not ITV) medium.

The design of the system itsclf took into considera-
tion cducational nceds, potential cvaluation mechanisms
which could be built into it, language dissimilarities,
and site advantages. For cxample, some fcedback capacity
has becen detcrmined quite beneficial in cducational situa-
tions. Therefore a rcal-time audio capacity for numecrous
sites has been devecloped, along with a digital system to
supplement the limited audio channcls and provide [ced-
back not only to the student but also to the central planning
and softwarc sources. Tho usc of both schoul sitc carth
torminals and supplementary public broadcasting systcms
demonstrates onc way in which cxisting facilities can be

workcd into a satecllite cxperiment; this sort of cquipment
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optimization mechanism is very practical. By virtuc of
roaching not only the student audicnce but also a more
total adult basc population sepment, the carcer develop-
ment material may support a well-integrated awarcncss of
the pertinent concepts. Choice of the specific sites

was left to cducational sutherities; it is apparent that
thore has becen an attempt to cqualize cach State's partici-
pation in the project at lcast in site quantity. Although
the ideca is not well-developed in the casc study, the

usc or a '"control" school alrcady posscssing an cxccllent
program in the given subject arca may rcnder valuable
experimental contrasts with satcllite-delivered programs.
Choicc of sitcs was also influcnced by the size of the
satcllite footprint - hence the decision to include two
morc states in the experiment in order to make fullest

use of ATS-F.

Another clement in planning the prolect was the
question of language as not all intended audicences are
native spcakers of Lnglish. Although LCnglish was chosen
as thc broadcasting lamguage, the casc study points out
that "if the project were more of a social delivery
system and less of a technology demonstration, the anguage
quostion would probably have to be rothought."loTho boun-

darics and implications of theso two types of systems,



12

social delivery versus technology are unclear. The
sclection of the course ficld was based on 1) the recog-
nized nced to decrcase numbers of students who leave
school without any carcer knowledge, 2) the desire to
treat a subject relevant to students and 3) the satisfac-
tion of an indicated interest on the part of the students
and tcaching personncl. Thus carcer development was
chosen; its emphasis is conceptual —sclf-assessment,

job nceds analysis, and so forth —rather than 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 morc fragmented or
'divorced' habitual programming routine. Onec inquiry
which could provide guidance to developing countrics
concerns the transition from course content goals to the
broadcast product itself. The Indian study is morc cnlighten-
ing on this point than the Federation's. Even so, wec
nced more information on programming mecthods and considera-
tions as well as specific tcchnology.

Both case studies note liaison cfforts: field pcople
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 closecly

to the community.
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The evaluation plan for this project is still being
formulated. Nonctheless, it cannot be overemphasized
that a properly designed system should give the evaluation
priority not only as the structurcd goal of any experimental
design, but also for the sake of passing on concise and
valid versions of knowledge gainced to other parties. The
current evaluation axes include cost analyses, user accep-
tance indices, hardware component factors and so forth.
The nexus of ficld service units should give formative

input on 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, usc of a satellite, particularly the direct broad-
cast type, is problematic by virtue of the regionalized
requircments of broadcasting to pcople of diversc language,
culturec, cducation, 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 lecast
attractive in its ability to accommodate language, cthnic,

and agronomic divcrsity."llNeverthcless if the Indian



14

commitrmant to television expansion (or national devel-
opment is to be satisficd through a satellite, it must
sacrifice some clements for others. Thus while the SITE
demonstration is to afford rather heavy onc-way coverage
to rural regions - 2,400 direct reception sets in 2,400
villages clustered in arcas of about 400 cach with rebroad-
cast to about 3,000 conventional scts-——its direct feedback
limitations, language problems, and localism disadvantages
must be cvaluated as tradecoffs or factors somewhat amelior-
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 valuce in
mass communications for national development may offsct
recognized disadvantages. It is obviously important for
any country contemplating satellitc usc to painstakingly
consider system advantages and tradcoffs.

The choice of target sites in the Indian experiment
is uniquely designed to complement the current and habitual
urban television acquisition/distribution pattern. Direcct
broadcast receivers will go to lowest density population
arcas representative of a low though varied development

level. Rebroadcast reccive arcas arc closcer to urban
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centers. As on the Rocky Mountain project, this experiment
encompasses regional state jurisdiction; these jurisdictions pri-
marily affcct the cducational program aspect rather than overall
basic coordination and planning which are morc fcderally
oriented. Besides the basic low development criteria,
authoritics.havc considered site choicc paramcters such
as accessibility, availability of power sourccs, existence
of a suitable location for a TV receiver, thc ability to
continue television services to the arca after the experi-
ment terminates so as not to abort rising expectations
resulting from the introduction of the project, and the
existence of common agro-economic-socio conditions.
Programming has wiseiy been scheduled for audience
.convenicncc with 1.5 hours during the day for students
and teachers and 2.5 hours during the cvening for instruc-
tion and entertainment for a more varied group of viewers.
One method of adapting linguistically to certain regions
will employ broadcasting different audio channels for a
single common picture. Therefore this effort is to pro-
vide "... an opportunity to develop cffective tech-
niques for audience attraction and organization and
to solvo problems involved in the dcvelopment and
prosentation of bi- and uni- lingual TV program mes-

12

agos for practical instruction.” The organizational
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clements contributing to the programming include scveral
Ministrics concerned with the program goals of population
control, agricultural development and national unity.
Unlike the situation facing the Rocky Mountain group,
television programs will be new and curious phcnomena
for the target audicnces 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 cxperiment will rely
on indigenous talent resources and an "Indian approach'
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 necds, and will brc-tcst its programming like
the Rocky Mountain project. The social science personncl
aiding such surveys will be able to give worthwhile forma-
tive ecvaluation input. Undoubtedly the Indian expericnces
with 'Krishi Darshan' broadcasts, the agricultural tele-
vision series, will help in formulating new programs.
Production techniques will explore video tapo and Super

8mm and possibly somec other methods. Four produétion
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facilities will be used by a varicty of groups which have
expressed interest in the project - besides the overseer
agency, the Audio Visual Instructional Division (AVID).

In providing the ground scgments for the satcllite
system, the software, and an acceptable experiment cvalua-
tion plan (as agrced upon with the United Statecs), India
will gain technological skill and planning expertise.
Management of SITE under the Indian Space Rescarch Organi-
zation (ISRO) operates in three branches: 1) a chairperson
for planning, implementation and inter-agency coordination
policy; 2) Projecct Managers (which are groups) in Earth
Stations, Electronics and TV Hardware and Software; 3) a
systems engincering group. As the case study points out each area
has readily identifiable prioritics.lSAs in the Rocky
Mountain plan, SITE will incorporate programming and
utilization units to help relate the ITV experience to
everyday situations and to provide fcedback to the central
programming and cvaluation mechanisms. These units will
apparently work with the supplemcntal film inserts which
are to help make the TV screcn pictures more relcvant.
Thesec liaison units may prove critical - along with main-
tenance - to the systems continucd operation and sustained

relevance.
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The current pointed gap in summative evaluation plans
is a matter for some concern. Again, if the cxperiment
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
delivéry system before moving to a national configuration,.

The firstvphase of Project SACI involves reception of voice, slow
scan, and teledocumentation from Stanford and broadcasting of
Bfazilian 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 afea).

This will provide occasion for localized sywtem development

in terms of equipment, personnel, procedures and so forth.
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“The ATS-F- satcl]1te may bc used for this’ expcr1mcnt
Talthough Lnltldlly a ground s1gnal d1str1but10n node will: be
employcd : The- th11d phase oE satellite plans calls for Brazll'
own- Lnd1catcd satcll1te providing educational and other commun-
1cat1on serv1ccs. Currently a hybxld system is under consideration,
one that of fers direct reception in isolated areas and communlty
reccpt1on for rchroadcast into morc demnsely populatcd areas.

Very similar ‘motivaiions for satecllite delivery systems
are evidpnt for India and Brazil. Both nations can be character-
ized as large, possessing varied topography, and victims of
extremes in weather; both are intent upon improving their ed-
ucational systems; both deSire-tﬁe technological/professional/
leadership factors satéllite~development would foster. One
major difference bctweehﬁthe two is the language factor.

Whereas in India many languages are spoken - adding to re-
gibnal segmentation - in ﬁrazil, Portuguese is the predom-
inant language. DBoth counfries are working with one-way
tYpes.of systems. The satélliﬁe activities in Brazil and
.Iﬁdia arc thus strictly na%ibnal efforts; no regional

'coopcratlon plan has bcen broached to our knowledge.

In thc Pro;cct SACI test, the Rio Grande Do Norte site
_was selccted bccause lto condltlons and problcms are recpre-
7sentat1ve for many rcg1ons of Braz1l.-"INPE bclleved that
;1f thc educat1onal problcms could bn ovcrcome thcrc, they

could bc ovcxcome anywhcrc in: Braz:l."l Thc chcrlment 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 educa;ional technology system will reach more students
with.greatcr efficicency-
-Training tecachers via satellite communications is more

cost-effective than traditional training.

Thé,expcriment'will attempt to develop. programming ca-
pabilities, test the educational cfficiency of the system,
train and upgrade teachers, develop school curriculum, and
analyze cost/benefits and cost/effectiveness results. Clear-
ly the 6bjectives apply to immediate operational concerns.
Implementation of the test begins with back-up work-
training personnel aha 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 'simulated’
transmission system (terrestrial base) may provide formative
information for the system modification before satellite.use.
The idea is a useful onec. Surveys have provided base informa-
tion on uscr needs, experienée/knowleage levels, school
charactefistics, and community lcadership attitudes so that
system sbftware might be relevant to users. Conventional

radio, programmed radio, teclevision and slow scan materials

i

w111 bc,dcviscd and~tpsted.
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‘ Br3211 chosc a nat1ona1 plogrammlng ccntcr to plbducc
;broadcast plogrnms.~ About 600 schools rcprcsent1ng urban and
-rural populatlons, cconomlc centcrs, bu1cauc1at1c ccnters and
-other variable s1tuatunu, 1mportant to. oxperlmental de51gn will
partlglpatc ;n the»sagglllte‘dcllvery test. This choice of sites
reflects Brazil's opérétiénal com&itmpnt. The inclusion of many
sorts of audiences and‘tthdcvelopment of a national p;ogramming
center are'firSt‘Steps-fof bqth»the small scale demonstration
and the later large, operat10na1 system.

- One of the pr1nc1p1e problems which the Rio Grande Do Norte
experiment will~address concerns the relationships of the project
to the admiﬁistfétive’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, Staé,,and local involvement is integrated into many
aspects of the test; this too may facilitate regional relationships
to the national program. Other implementation considerations
include the problems of developing a cadre of skill professionals
to operate the systen, incorporating a wider range of audience
and programming into the system once it is operational, deciding
‘how to w0rk reg1ona1 diversity and 1nterests into programming

functlons, and the OVGrall cost- effectlveness determinations.
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CONCLUSION: Part II - System Considerations

User experimcnts arc a rclatively new 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 user experiment
developments precede the ATS-F plans, no one demonstration

even approachéd 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 teleconfercncing

Law Enforccment Assistance Administration (LEAA):
jdentification of persons through fingerprint
transmission
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‘World Weather Watch; ~international data dissemination
service : S

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 geherated 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 comﬁunications development plans.
The later demonstrations on the ATS-F and the Communiéations
Technology Satéllite,(CTS)‘will somewhat ameliorate this

fact. The FRMS case study modestly states this about ATS-F:14

The underlying communications technology,

while well established, has never been applied
in thec manner contemplatcd for this overall
project; never befure have so many satellite
carth stations, more than 100, been implementcd
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 woirk of planning, scheduling,
managing, designing and programming will stili 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-
ﬁent results cannot simply be transposed to othgr 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

satellitc.systems.'



4 Alrcady completed and planned user experiments document
the utilityuofxsatéllites in transmitting to large regions;
a sfstem cén usually be cost-effective when that region is
sparsely populated, characterizéd by rugged terrain, and an
inheritor of poor terrestrial communications ﬁnd transpértation.
Satellites can perform a number of functions in the general
application areas of broadcasting, teleconferencing, inter-
connected networks, slow scan TV, facsimilé transmission, ,
clectronic blackboard, data retrieval and transmission.ls A
satellite can deliver television and audio Capacities,
ETV, computer links, énd so forth; it offers wide-area con-
sultation -- between ekperts or a hospital and a remote para-
medic -- disaster warning, educational courseware, remote
diagnostic services -- £he list is long and varied. A
developing counﬁry wouldﬂhave to consider what sort of
delivery system most appropriately meets its needs as well
as its own resources. Oneléonstraint appears immediately:
like any communications system, satellites entail a heavy
investment. A second major cqnﬂtraiht also emerges quickly:
there is little public informaﬁion on satellites. This
complicates planning. Nonectheless, theEgroundwork under-

standiﬁg of satellites is not impossible to obtain; numerous


http:transmission.15
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institutions in North Amecrica und Europe arc able to provide
it. Dectermining which satcllite uses can be beneficial, and
determining which nceds are to be addressed by the system
can be morec difficult.

It is this latter task which requircs analysis of
numerous factors. The goal of "national devclopment” means
many things to many countries. A standard sct of answers
prescnts the following thoughts: population control, agricultural
productivity, morc national unity, child and adult cducation,
better hcalth care. Out of the compendium of satellite-
delivered services, those most suitcd for a designated task
should be identificd. There is an alternative conceptual method which
dictates choice of a satellite service followed by the deter-
mination of where it can bec useful; however, the previous
problem - first, solution - second approach preserves
"the ends determines the means' maxim while the other tends
to capitalize on the excitoment accompanying a new technology. The
intensive planning requisite to a good system should probably
discourage the latter. To rcturn to the collateral necds
assessment and system choice, we can point out a number of
integral factors. On thc delivery or softwarc side, a user

may want to consider the advantagces of diffcrent capabilities:
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-- should therc be a feedback capacity in an
educational/instructional situation?

-- can radio have the same effect 2S 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
pre-tests, site surveys and careful study. The user aspects
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 begfing 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 sidec, a developing nation may want

to consider the following:

1. availability of electrical power

2. previous experience of personncl in handling
electrical and electronic equipment

3. effects of the physical environment (c.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 leve! 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 clements are indicative of the very rigorous decision-
- making and planning which should go into a system design.
Yet, the differencé between these factors and the previous list

of user considerations is perhaps that these latter points can
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be quantificd, shifted around, and objectively evaluated.
The user factors, by naturc subjective, open to dispute and
trial and crror, may be then morc unwicldy and intricate.

If the technical considerations arc the least complex, most
casily recognized and debated, this recason alone may suggest
why many satcllitc studics begin with cost-effectivencss

and equipment capacities rather than user assessments: they
arc easicr. 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 lcast 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 strategics 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?

-- WKhich plan shows promisc of bringing the most
creative talents to bear on the problem of
programming?

-- Which plan would allow for the type of detailed
and on-going critical cvaluation which would
lcad to constructive cvolution of the system?

-- To what cxtent docs cach of the plans contribute
to national sccurity -- through tcchnology
crcation and/or through crecating dependence on
forcign powers?
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-- llow importunt is it to rcach villages soon?

-- Which plan is most compatible with a management
structurc capable of asscssing and implementing
national objcctives?

Thesc are very dircct, weighty questions of prominent rclevance
to developing countries. Consider the casc of rcgional dif-
ferences: either within one country or among many there will
be cultural, social and political differences in target arcas.
Under one satcllite system with a limited number of channels,
how can cach intecrest be accommodated? Can nations coopcrate
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 devclopment of industries to produce necded components --
can enhance a system's advantages cven as it could sustain
and augment national pride. Potential dependence on forecign

powers for equipment, advice, training and moncy should be

analyzced in depth.

There can also be difficultics in dealing with rising
cxpectations which comc about as a result of cxperimental
systems. That is, thc newly introduccd satellitc services

may be so successful as to creatc not only a firmly dedicated
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target audicence but also an :xtensive group of support personncl,
cquipment, and fringe commitments. The experimental content |
should always bc emphasized; this is not to imply that a

futurc opcrational development should be ignored.

There is, furthermore, clcarly littlc'dcsirability in

embarking upon the major cnterprisc of planning a satcllite
system if thc cffort is to be unmanagcable. In fact there

are very good arguments for selecting first systems or cxpcrimental
systems which are rclativcly containcd and controllable, posscss-
ing a recadily understood plan rclating tcchnology configuration
to goals; systems should also be capable of modification and
cxpansion, supported by an incrcasing level, over time, of the
given nation's own expcrtise.

Many nations will have to think in terms of regionalization
to usc satcllites so that thc costs of time on the spacccraft,
program production, and cquipment costs arc rcendered affordable.
Sharing satcllitc time and equipment may create political
pressures; however small nations who belicve they can effici-
ently usc satcllites will probably have little option on this
count. llence thc importancc of existing organizations and
coopcrative cfforts among countrics is hcightened. Such
precedent institutions or liaisons may be able to smooth inter-

nationul coopcration nccded for satcllite implementation.
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The sharing of programming is also possible by using one
picture with different languages on the audio as necded.
This would bec very cost-effective; however, regional variations
or nationalistic scntiments may militate against such an
operation. Furthermore, careful scheduling is requircd
of any joint or recgional operation not only to rcach the
designated audience at the right time of thc day but also to
make the most valuable and, if appropriate, the most judicious
usc of satellite time. Regionalization may also take into
consideration the opportunities for joint delivery systems.
They could be a very useful recsource conservation mechanism
for educational or medical expertise among other activities.
Various possibilitics exist for obtaining access to
satellites. They arc briefly described bclow:17
1. To usec a commercial circuit -- buying time on the
satellite, and on the ground cquipment: this is directly
comparable with the usc madc of satellites by broadcasting
authoritics for live, long distance, broadcasts.
2. To use only the space scegment of a c mmecrcial satellite
circuit: in thcory at lcast a nation could provide its
own ground cquipment and simply buy timec on the satellite
itself. Therc may be financial advantages in this coursec
of action over thc precvious one.
3. If a multipurposc satcllitc was in orbit, it might be
possiblc for national intcrests to provide -- and pay for--
a transponder on it, and thus sharc the other satecllite
costs with other intcrests.

4. To have a satellite wholly dedicated to national use.

S. To carry out cxpcrimental transmission, using narrow
bandwidth suitable for audio or data trunsmissions only,

on cxperimental satcllites.
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6. To carry out cxpcrimental transmissions on governmen-
tal satcllites. Transmissions could be vidco or audio
signals.

Even if QCmonstrntion time. werc not frecly or checaply
availablc, dcveloping nations could.tcst a large portion

of the pcrtincent technology and of course software without the
satecllitc entity.

Developing countrics can start planning now for satellite
telccommunications 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 rcality. Their
applications will be extended in developed countries; their
costs will go down; both governmental and privatc entities
will develop satcllites and depend on them someday. Hence
it goes without saying that unless developing countries
are at lcast awarc of the technology, acquainted with system
contingencies, the gap betwecen developed and less developed
nations will widen even more. This is not to presume that
a nation's own nceds be altered to "fit' into a satellite
system; indecd we caution against just preciscly that and
emphasize thc delibcrateness with which any Statc should
proceced in the matter. Still, just as surcly as history
witnessed the advancement of the tractor over hand-plowing,

the replacement of the horsc by the automobile, so too will
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electronic/satellite communications systems outmode current
utilization patterns. What can devecloping nations do?

First, it is possiblc to acquire a firm level of expertise with
the tcchnology. This means sending studcnts 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 experiménts 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 arc needed by all countrics when scienti-
fic invention moves as rapidly as it does today. Considercd 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 proccsscs should be studied.
Hopefully some of these suggestions may aid the inevitable ren-

dezvous of developing nations and satcllitc communications.
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