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This-report presents observations on the U.S. educatipnal

and medical service demonstrations which utilized the ATS-6

communications satellite from mid-1974 to mid-1975. After

many years of speculation the use of satellite. broadcasting

for, social services had its first major encounter with reality

in these projects. The U.S. Agency for International , °

Development commissioned, thPs report to make available some

views .of this valuable experience to planners in the many

developing countries which are considering the use of satellites

for development purposes.

The observations by Mr. Cowlan and Mr. Fqote were made mid-

way through the life of the demonstrations. Many of the ..

"problems™ that were apparent were those of any program of

this kind early in its development. Nevertheless, they.often-

illustrate well the complex interplay of administrative |

mechanisms, technology, and user characteristics with which

such satellite application} must cope. To their great credit,

the managers and participants in every one of these projects =

agreed to open themselves to inquiring and critical observa-

tion, in order that lessons from their experience would

. become available to their colleagues elsewhere. We are v
very grateful for their cooper=tion. ' 1

More formal evaluations will be forthcoming later. sThe U.S.

Department of Health, Education and Welfare, which funded ) d
_most of the demonstrations, has also designed a series -of

program evaluations. They will be completed and become

available during the next year. -

While the present study will point out some significant
‘shortcomings, an overriding fact is that.these educational
. .. and medical service systems did function., They reached
’ their intended audiences reliably, with a variety of Ser-
vices. The technology, on the whole, served as a depend-
able way to deliver educational and medical .communications
\ - and training. The administrative organizations that were
_set"up also operated with reasonable efficiency. Those
are substantial achievement.s for new technologies and new \
ddministrative arrangements, in thege“first trials. :

-

The report points tp*aﬁ area where all laige-scale educational
activities need continued attention: in the fine-tuning ‘of .
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‘educational content and methpd to theneeds of diverse -groups
of learners. We've learned that this must be 4 comntinuing.
piOCéQS, over time, of producing, testing, and revision; time
that these 'projects did not have. Nevertheless, since
satellites necessarily serve large areas and therefore -
usually diverse populations, operational systems will need

to pay priority attention to designing such continuing feed-
back and adaptation mechanisms into their operatioms..

The report also illuminates, once aéaiﬁ: the need to giv3°

serious attention to the complex intergction and organization - .

of learners, programers, producers, managers, engineers, and
others who make up such systems. "Systems' planning.is not

a luxury, for it is ohly if these satellite services are
closely integrated into-the fabric of local institutions such
as schools, or community centexs,. or local- health service
centers that they will {e effectively used.\ :

These projécts have not illuminated very much the comparative
costs, effectiveness, and benefit of satellite-delivered social
services, as confrasted with alternative systems. All who
examine these experiences need to try to keep separate the
satellite delivery aspect from the educationdl ‘and medical
service systems that have used the satellite. Other trans-
mission systems may be.more economical for particular places
and similar applications --- such as additions to present °®
microwave systems or the promising technology of tethered
balloons. * Even more importantly, other means of providing
educational and medical information‘and training may prove
better, or more economical, for particular populations in. - ,
particular countries. - L .

Satellite broadcasting does have an intriguing,potential,
nonetheless, to link remote and rural areas together quickly
and perhaps even economically. Satellite technology is I
moving rapidly on two fronts - first, to lower the cost of
television and radio receilving stations, so that communities
in rural or ‘sparsely populated areas, or in areas of difficdle
terrain, can ge“as edonomically served as urban centers;
second, to provide economical two-way communications, so

that thosq communitiés can bé full partners in & nationai
network. JIt is understandable, then, that many developing
nations are carefully appraising satellite potentialis. ' Thosge
first experiences,- chronicled in this report, may be useful
in Weighing these possible payoffs<against the complexity of
the enterprise. ’

: . . ] } )
In these applications-of satellite broadcasting, the world
is geﬁuinely learning together. 1In this field, the so called
Mdeveloping''nations can and will contribute as much to the
shared stock of knowledge and experience as will the more
technology advanced nations. There will soon be added to

L3
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these first U.S. experiences the results of India's major
village development experiment. on ATS-6, during 1975-76, )
and soon the programs, of, Canada on the GTS satellite and’ Lo
- later, -it is expected, the operational programs of ‘Iranm, -
: razll Indonesia, and others. It is A.I.D.'s..hope ‘that a
ontlnulng international sharing of such experiences will
. help us all to learn how to use these technologiés: effectlvely,

|

/and economically, as tools of development ) . .
,’ o P ‘
} ~ ) Clifford H. Block * C l
\ - Educational Téchnology GCoordinator 1

. . Bureau of Technical Assistance . .o

U.S. Agency for Intérnational coe

. ‘ Dévelopment . ©
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SUMMARY : . _
—_— . ( . . o ~

' N . . - P

ThlS paper-reports on an extensive study of experiments
_in the United States-delivering educatichal and social
"services via a geostationary video satellite. "It des-
_scribes the space and terrestrial technology involved,
the regions in which the experiments took place, and
‘xhe activities of gach experlment There is an extended T
‘discussion of issues ra1sed by the experigences of these- - .
v1deo education and health care projects. . . ’
’ . ., -
The.technology of communications satellltes can introduce R
sophisticated telecommunlcatlons into rural or into spar-
sely populated areas more quickly and potentially less
expensively .than ground-based systems. This po{entlal has
aroused considerable interest among planners in‘areas faced -
with limited terrestrial communications systems and pres- . :
sing needs. If a,satellite system could "’ successfully and
¢econom1cally be used in areas otherwise underserved, sig-
nlflcant soc1al benefitsg mlght be achieve#, .,

- ¢
7

‘six experlments in health and educatlon were*conducted

in rural areas of the continental unlted States and . - '
. Alaska during 1974-1975, using.the Ndtional Aeronautics

" and 'Space Admlnlstratlon s Applled Technology Satellite -

Six (ATS-6). The same Satellite is being used durlng 1975~"
1976 for development programs in Ind1a in a proyect known"

as SITE.

10

.
~

The satelllte*has more power on board than prev1ous satel—
*lites, andarequlres only small and relatively inexpensive
ground antennas and equipment. The use of low cost ground
egulpment makes Large scale systems more feasible. The .
satellite signal is focused into a comparatively small area. '
The target area can be changed easily and accurately by .
rep01nt1ng the satelllte. ’
The experiments used one of the ATS -6's video transponders, .
which provided a color television picture and four accom-

panying audio cﬁ%nne‘s of excellent.qualltya .

The ground stations for receptlon—only included a ten-foot
dlameter dish antenna, associated electronic” equ;pment, and

a telev1slon set. Some stations in these experiments were . .

. ' s «
1Y . . R

1




‘equipped with a satellite, radio to permit two-way com-

munication; a very few were equipped to trassmit a tele™
vision.picture. The installed cost of a receive-only
terminal was between 4,000 and-5,000 U.S. dollars. This .
figure does not include the equipment for two-way inter-
action, the costs of running the station, or the costs of
materials and staff required for the programming.

The experimental actiVities included: formal in-school
education in grammar school, junioér high school, and
college settings; continuing professional education; medi-
cal consultations and health care delivery support; admini-
strative interactions; and non-formal adult education. All
of the pro:ects incorporated some use of. two-way inter-
action, usually through some of the sites talking to the
central studio by satellite.radio.

e

. -

Two major, conclusions stand out: First, the core technology

performed reliably and was the equal of all the demands °
made on it. Sécond, the users of the experimental sys-

tems accepted the technology, and any dissatisfactions they
may have had were generally related to failings in the con-
tent or impleméntation of the system, not in the distri-
bution system.itself.

The report discusses a wide variety -of issues that came up
during the experiments. A few of the more important obser-
vations are summarized here:

Hardware

" -The technology should serve the project goals, not de- : .

termine' them. . - . .
"' -In plahning operational programs, the relationship of .o <>\

thé project to the educational and communication systems
must be tregted as a whole. -
’ .
-Equipment and system design must be based on an inti—
mate familiarity with the environment and skills of the users.

‘Plan 'so that routine operations and maintenance can be con-

ductedl by unskilled workers. .

Field Support

~An educatjional, project almpst certainly will require
a field staff of on4site workers, to take eare of admini-
strative details and/or help teach,



/ '

. i P - . .
. lk -Figld staff need strong organizational support from
. the project. Good relatlons between the p{OJect s manage-

' ment and’the field staff are essential, .because the .

staff's work can strongly lnfluence the success of the

programming. .

- - .
[

Management ,
-Management fust be ‘based on clearly deflned, commonly
“held objectives for the project.- These objectives should
be based on locally perceived needs, whenever possible, )
- - to ensure acceptance. . .

v * * A »

-Development of manpower resources for the program must
. ". begin well in advance of  the lmplementatlon.
) -Interdlsc1pllnary cooperation 1s a key to success.
: To achieve the cooperatlon, the différent skill groups
must “have shared ‘objectivés .and probably must -be organized
' as an interdisciplinary team, rather than be segregated
by-discipline. . . a .

. »

-A .communication ‘channel for administrative use be-
twéen the project’ and the remote sites must be available
and its use encouraged. .

-
N A}

e

-=Innovative projecrs must Have unwavering high-lével ' -
support to succeed. . . :
- . ¢

Software ° . 4
1——-—— hnd’ .

- e ‘v, -In educatlonal programs, supp ementd/y activities and
materials are important to adhigzln student learning,
) maintaining lnterest, and providing for adaptation. té local
_ condltlons. e S .
~ Lo - s
-Productlom of effective video lnstructlonal program-
N ming takes more time and money than mOsx planners expect. .

.

-Each lnstructronal program should have' concrete
‘objectives. Programs should be tested for effectiveness .
before they ‘are-put on the air, and revised if.testing re- . A
~ veals that they do not meet their objectives. :

*»
*

- ' -Primacy must be gLven tb educational considerations.
The use of color and €lick production techniques; and.

. .
LI ’ *

.
! -— N . -




. attempts to copy formats from other contexts are cases -
. “in which prlorltles frequently becomeé reversed. : -
. ) ~Live two-way interaction between’the studio and
. . the remote.sites canjy under some conditions, increase
. . student’ interest.and learning. But inappropriate uses ’
- can decrease‘acceptance and attention. c

Pl . ’ . N . -

; Flndlly, the report contalns some" dlscu551on of general
. . issues and consideratidns for the future. Implementatlon
of a large scale, satellite-bagsed educational system can . .
, fufiction as a catalyst for the‘lntroductlon of other ¢ ‘
. ' reforms. Hybrid systﬁ!s 1ng both space arnd terrestrial
communlcatlon links, Are discussed. Other technoloq}cal

rand, cost 1ssues are considered. .

L8y
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s INTRODUCTION L

g C "Thexz is no longer any need to argue that the communications
- satellite is ultimately going to have a profound effect upon s
society; the events of the last ‘ten Yyears have established this *
) beyond question. Nevertheless, it is possible that even now
S . we have only the faintest understanding of its ultimate impact
“ upon our world. There are those who have argued that communi-
; eations sgteZZztes . .represent only an extension of extsting
K comminications devices, and that socicty can absorb them
. without too great an upheaval." (1) ¢
_ .. Arthur C. Clarke

-~

'%héh the advent of the communzcatzons satéllite, the term '
. tinternational commmications' has suddenly taken on a series i
.. . of eonnotations that have introduced to “the world @ new set of t
" . .. * problems of‘ihst complexity and grave consequences. Again*we . .
find ourselves dealing with a situation, so common in modern | ~
. e . tzmes, whevein technology has outrun mam's true undérstandzng
~ of its potential, often potentially disastrous, effécts on a
soezety e -
Dr« Carroll.V., Newsom.

.-
<

- The quotatlons are selected to'lllusﬁrateathe differences
.of opinion that prevail among those concerned with satel- B
» » lite developments. S . “

. N hd
. -
-

Communlcatlons satellltes are a clear fact of internation-

al 1life in the Intelsat and Intersputnlk systems. Weather

and earth resources satelllte§ are well known. :Brazil, »
: Canada, India, Indonesia, Iran, Japan and other countries

already-have, are planning for, or are shortly to launch

satellitdés that may-be used, in part, for educational and

developmental programs.

- N v - ‘D : R * -
, A great deal of time, energy.: d—money“H3§”SEE;_gggngzgﬁﬂwwﬂﬂﬂi“_“——

. develog;gg,the—techno ogy. Yet few resources have been ex-
'péﬁaéﬁ'lnvestlgatlng ways to use this technology to. promote

national: development through education and social: service ’
.delivery. ' In order to learn about such matters,-the United o~
. " . States implemented several experiments in délivery of edu-

cation -and .health care by satelllte. This report describes

some of the lessens learned in those experiments. It 1s ’

- . intended for planners and poliecy-makers concerned with

: educational and social issues, and it focuses prlmarlly on
" issues of organization, production, and administration O .

educational and social service projects involving' satellltes,

/ . .
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Background to the Study

This .study is commissioned by the Educational Technology

Group of the Bureau for Technlcal Assistance /Office ‘of .
"Education and Human Resources (TAB/EHR) of the U.S. Agency -

for, International Development (A.I.D.). In some ways, it

is intended as a follow-on to an earlier A.I.D. study,

"Broadcast Satellites for Educational ‘Development: The

Experiments in Brazil, India and the.United States." (3)

That study was completed before any of the projects were . ) s
operational. It attempted to.raise issues pertinent to ’
the needs of less-devéloped country planners, but was
limited by the fact that it was . written about projects
still untested. Certain key issues raised in it will be -.
developed further in the following pages.

-

The A.i.D. Role- -

- Even before the programs were operatlonal, it was apparent
that many nations wished information about the U.S. proj-
ects. In order to help meet this need, the Educqtlonal
Technology Group of TAB/EHR.organized in May, 1974, ‘an
international worklng-level conference in Denver, Colorado,’
site of the headquarters of the Rocky Mountain Satellite
Technology Denonstration. The Conference was hosted by .
the Federation of Rocky Mountain States, a parent:organi-
zation to the’ satellite project, and the project itself. ) ~

. D 4 .
A.I.D.'s interest in-such a conference stemme&, in part, '
from its previous involvement with a series of.satellite )
case studies. Those studies revealed that many of the
projects shared common problems,_ and_that there were needs -

———=—"""""for information exchange and an experimenter network.

This is consonant with A.I.D.'s overall -diréctive set o8
forth in Section 220 of the Foreign Assistante Act of 1970:
to initiate a. W1de array of activities aimed at aiding the
developing countries in using communications technologles
for projects in education, agrlculture, health, and com*
munity development that’ strive to increase soc1al equity

. and accelerate rural development. (For a description of

the Conference and its results, see Appendix A.)

L]

¥

The Perspective of the Study '

We decided that the most appropriate perspective for the

study would be to take several points of view, including . -
: that of the users. We also decided not to try to evalu-

ate the success or failure of" any of the progects.. g

|
|
. . .
|
|
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" Bvaluations and other studiés of -the progects' 1mp11ca-
- tions have been comm1551oned

Our task would be-to look at the projects and talk to the
people involved, and to rélate whut we saw and how the
prQJect personnel and the users felt about the projects.
Our main objective was to indicate to less-developed
countries what useful léssons might be extracted from
these projects. Our judgments are, of course, subjectlve,
they are, however, grounded1J1our'experlence working in
and with LDCs.

People at all levels spoke frankly and were more than
willing to share their experiences, good and bad, for the
benefit of other countries. We_have carefully cross-
checked our obsetrvations against the information of others
familiar with the projects, and we believe that our percep-
tions are representaglve of how the projects are worklng.

~_ However,,the progects are cémplex and changlng, and it is

possible that our report will contain some inaccuracies..
The responsibility for any errors in the report must re-
main with the authors, and not with the} people who have

" ~.contributed to our research.

LY
«

’ Methodologz}and Structure oo

. What we viewed was not the entlre range of progects on the

Applications Technology Satellite - Six (ATS-6) (4); we
studied only the Health, Education and Telecommunications
(HET) demonstratlons,whlch are a small portion of_the ATS-6
program. (See Appendix E for a table show1ng the entire
range of experiments.) s R

»

. We_were. qulte familiar with several of the projects before

we began the research for this repor€t. We; knew°and were
known to mu¢h of the management throughout the system. We
followed the recommendations of project management on what
sites to visit. We do not' feel, however, that this appre-
ciably skewed the basic findings._ The cross-checking was
extensive. . ‘ e

The approach‘to gathering information was not highly for-
malized. 1In all cases involving programs beamed to chil-
dren, we viewed them with children. Teacher programs, at
least on a representative sample basis; were viewed with
teachers and administrators. In several cases we watched
video tapes of additional programs so that our view would
not be prejudiced by hav1ng seen only a 51ngle program.

Throughout the system, ‘'we saw and talked with people work-
ing with and using it. We talked with children, teachers,

16 ' a




"hospltallty ; . \ oo

"

_ focused signal. The ATS-6 is the most sophisticated and

’»

parents, administratdrs, school board members, site co-
ordinators, project and component managers and department
heads, fedcral officials, interested academic .and other

observers and with many who are professionally concerned

with evaluating the projects. Before, during and after

the active phase’ of research, we maintained contast with

people whose knowledge is of the. areas served, rather

than of :the projects themselves. Some of these are at

area universities, some at foundations. All respondents

were promised confidentiality. (A list of those we talked

to' is attached as Appendix B.) ~ s - .

~

A number of remote sites, some of Whlch yveré extremely .
indccessible, were visited. (See Appendix C for site
lists; sites visited are starred.) .

Our deepest thanks are due to alll of those who gave so « -
generously of their time, energy, thought, files .and

The remainder of this report will describe the satellite :
and its associated ground equipment, the HET demonstratlons -
themselves, and the findings that we feel are of interest

to those considering an\%nvolvement with satellite tech-

nology. - . ‘ .

The Tedﬁhology o~ '

€

The Appllcatlons Technology Satelllte Slx is the sixth in

a series of experimental satellites designed to carry out
technological, meteorological, scientific and communica-
tions research. The National Aeronautics and Space Admin-
istration.(NASA) ‘began the develoment of this series in

the 1960s, launchlng the first one in December of 1966.

Since 1966, the technology has progressed dramdtically in ‘<
terms of on-board power and the ability to direct a highly-~

powerful satelllte in the entire serles. . -

The ATS-6 Satellite .

~ N
¢ 3

The essential difference between the ATS- 6 and previous
satellites is its capacity to broadcast to small, rela-
tively low-cost ground antennas and receivers. The use
of small ground stations offers the potential for radical

..changes in the way communications satellites may be em- -

. vice delivery or for personal communications.

ployed for health care, education, or other social ser- ¢




Each of the two video transpbnders on the satellite can ~
transmit a video image plus four simultaneous audio chan-
nels.. Receivers must be equlpped with a switch allowing
them to select a particular audio channel; once this is”
done, the viewers of a program may choose among, for ex-
ample, four different lahguages which’ might accompany’ the
.video picture. (Additional information about the technol- .
ogical ohJectlves and specifications appears -as Appendix D.)
The ATS-6 was lifted 1nto~space on May*30th, 1974, at

9:00 AM by a Titan IIIC rocket and six and one-half hours.
later achieved its final- stationary orbit. Twenty-five
minutes after that, it deployed its 30-foot dacron mesh
antenna. The satéllite is positioned 22,300 miles (35,680
kilometers) above the Edquator at 94° West longitude (west
of Ecuador and above the Galapagos Islands.) It orbits

"the earth eyery 24 hours in the same direction as the
earth's rotation; thus it always appears to be stationed

in one spot in relation to the earth. \

. \
The Ground Stations / ) \

o ! L

The unique feature of the ATS-6 programs is their use of

a small, relat1vely inexpensive ground station for recep-
tion and transmission.. The low cost of the ‘required sta—
tion makes the installation of many’ such stations econom-
ically feasible. The earliest plans for these ground \
stations in the ATS-6 experiments called for a. terminal-
that- could both receive and transmit in the 2. 5 GHz range.
However, it proved impossible for most of the sites to !

“fmobtaln permission. to transmit in that frequency because

of possible interference with other users; they could,
however, recelve 1n that frequency.
In-order to enable the remote stations to transmit, a
compromi,se solution was adopted. This was to use the .
audio transponders on two earlier satellltes of the ATS
series to provide a talkback link from” remote sites. - .
The- two earlier . satellites (ATSﬂl and-ATSZ3) have substan-
tially poorer signal quality thah ATS<6 and require -a
separate antenna, but the compromise did- permlt the
’experlments to retain the two-way capablllty. ’

>’
»

_'.‘,
[}

- 3

There. are three basic categorles of remote stations.

(See Flgure 1 on page follewing.) They are "receive-only
terminals" (ROT), ‘"intensive terminals® (IT), and "compre-
hersive terh1nals" (CT). The ROT'is-the basic unit; it
can receive color video signals and associatéd audio chan-
nels, but it cannot transmit. The required equipment con-
sists of a-l10-foot diameter parabolic antenna, a pre-
amplifier mounted on_ the antenna, an indoor amplifier/

18

“

\‘).




~10-

FIGURE 1

RECEIVE ONLY TERMINAL (ROT) e vt )
2. Receives audlo ) - ] -

7/ N I}

A. 10-foot diameter parabolic antenna ‘
B. Pre-amplifier mounted on the antenna ’
- C. Indoor amplifier/converter unit
. D. Conventional television set -

- -

INTENSIVE TERMINAL (IT) . ) \ x

-

1. Receives color video ) - TRANSMITS AUDIO )
2. Receives audio. o) L : R

|
|
|
1. Recelves color’V1deo ) . ) CANNOT TRANSMIT «
|

"A. 10-foot diameter parabolic antenna . . .
B.\Pre-ampllfler mounted on. the antenna ° - *

-~ .C,_  Indoor amplifier/converter unit : “
D. Conventlonal television set \

- *

a. Very hlgh ‘frequency radlo*
- b. Separate helical antenna (for radio) . ~
s c. Small indoor -transceiver )

%

COMPREHENSIVE TERMINAL

&

1. Receives color video .) " . TRANSMITS: AUDIO

2. Receives audio ) . i -, AND VIDEO
& ‘oW

A, 10-foot dlameter'parabollc antenna Sl e T
B. Pre-amplifier mounted on. the antenna )
C. Indoor amplifier/converter unit . '
D. Conventional telev§51on set’ : ¢
a. Very high frequency radio o
b. Separate helical. antenna (for radio)
c. Small indoor transceiver

: 1) Second 10-foot antenna (video) ' : .
2) Video 51gnal transmitting equipment
3) Camera
4) Lights
5) Other studio equlpment

%

NOTE: Many 51tes are alsg,equlpped w1th v1deo -
tape recorders.

* Operates over the ATS- -1 and ATS 3 satel-
lltes. . ‘ .

LERIC- 19 .
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“converter unit, and a conventlonal telev1510n set. Many
of the'ROTs also have a v1deotape recorder for recordlng
the incoming program, but thlS is not a required piece of
equipment. ’

-

The second level of installation is the intensive terminal,
*which tan transmit an audio signal as well as. receive video
and audio. It consists of the egquipment required for an
ROT plus a simplex, or push-to-talk Very High Frequency
(VHF) radio, similar to "those used by aircraft pilots, but
operatlng over the ATSsl or ATS-3 satellites. The radio
requires a separate helical antenna and a small indoor
transceiver. Only one site at a time can use the ATS-1 or
ATS-3 satellltes, so each site must wait until the channel
is clear before transmitting. And, the people to whom the
transmission is beadmed must wait for the sender to finish
speaklng before respondihg. )

Comprehen51ve termlnals can both receive and transmit audio
and video. These: are being used only in the Alaska Indian
Health Service and WAMI (Washlngton-Alaska—Montana-Idaho)
experiments. In addition to the equipment uged at¥ an in-
tensive site, comprehensive sités have a second ten-foot
‘antenna and associated electronics for transmitting the
video signal, plus a camera, lights, and other studlo
equipment.’ . '

Control of the satellxte and transmission of most of the
programs is agcomplished through a 30-foot diameter .earth
statlon antenna. The main Network Control Center is lo-
cated’ near, Penver, Colorado, and NASA has two similar
stations in Rosman, North Carolina and Mojave'; Caylfornla.

-
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THE HEALTH, EDUCATION AND TELECOMMUNICATIONS DEMONSTRATIONS

- <

N ¢ K

" Introduction

. ~

A broad range of education and health-related activities
are belng tried out ofr ATS-6 durlng its year of avdila-
blllty in the United States. .These are being undertaken
in three main reglons - in the&Rocky Mountaln area, 1n
the Appalachlan States, and in- Alaska.

Within each reglon, a riumber of different programs are
being conducted, usually by more than one organization.
Six organizations are ¢hiefly responsible for the satel-=
lite demonstration projects, half of which are agencies

of the federal or state government. The remaining three
are non-governmental regional organizations. The prqjects
operate quite independently of each other, except in the

" case of hardware procurement. Subsequent sections will

describe the regions and the activities of each project.

The HET demonstrations were a late addition to the- ATS-6.
- (5) They were not formally approved and committed until
September or October of 1971. The planning for some-of
them started well after the final satellite fabrication
and launch contract had been signed by NASA ‘and the manu-
facturer. Transponders to suit the projects'' needs were

squeezed in" to available space. The shortage of plan-
ning time was a source of problems for the projects.

During the 1971-1974 time period, there were.-several
shifts among the federal agencies that were most. actively
concerned with the projects. At various times, the proj-

- ects were dealing with: the Office of Telecommunications °

Policy of the Department of, HealthAMEducatlonnand,WQlfarp-

o

]

the National Center for Educational Technology in the U.S.
Office of 'Education; '‘and the National Institute of Educa-
tion. These shifts affected the continuity of prOJect

planning and funding.

a

\\The individual yro;ects had few linkages to each other,

elther formally or 1nformally. Some were managed by
existing educational organizations; some by organizations
that had been in existence for other purposes; some by en-
tities created espec1ally for the project.

The Natlonal nstitute of Education, which funded the
educational (as opposed to medlcal) experiments, defines
its goals as foi\o o

-To evaluate the Feasibility of a satellite-based
distribution system for providing. needed educational

’ serv1ces to 1solated\rg§a; populatlons~ -
t . . N . 2 \ '
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-To test and evaluate, using a variety of 1nstruct10h—
‘al materials, the degree to which the’intended audi-.
ences accept the service, and determine the costs

» of various ways to deliver those services; and

-To. determine the most effective organizational ,

arrangements for developing and using complex
technologies in education. (6)

Geagraphy and Demography

Since many readers will be unfamiliar with the specific
areas of the Unitrd States in which the demonstrations are
taking place, some "setting of the scene" 1s in order.
(See maps and "footprints", Appendix F.)

The regions were chosen because they represent a mix of
isolated rural areas, deficient in the delivery of edu-
-cational and social services and possessed of inadequate
communications facilities. By U.S. standards, they were
. deficient, but LDC standards are different from U.S. stan-
dards. .
Virtually all of the remote sites outside of Alaska have
several important things in common. All can be reached
by relatively good roads and highways. All have telephone
communications. All have reasonably good postal services.
All have radio ‘and television 51gnals available to thenm,
although, in most cases, these do not' serve educatiénal
and developmental needs. ,

Any ‘of the problems encountered by these projects are apt
. to be compounded where the transportation and communica-

tionssystems are undér-developed.

LDCs also often lack an acclimatization to various levels
. of technology. Generally, even in the smallest and most
isolated of American communities there are people who know
how to fix .things: radios, television sets, automobiles,
generators, snowmoblles. Electrical power (even if
generator-provided) is available, as is fuel (even if
flown in). There are well-trained doctors and teachers
“ _avallable, although in many ‘places there are too few and
they may be a long dlstance away. But, where there 1is
this distance, except in Alaska, there are-telephones,
there are ambulances, there are ways.
1

Even in isolated areas we saw schools (and this 1s true

of Alaska, as well) equipped with audio/visual pr03ect10n
equipment and video tape casette machines. Conditions like N
these constitute the amblence in which the demonstrations

took place.

22
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.0il fields are being developed) live on 10.6% of the land

-

" Alaska i o i -

Alaska is an enormous stdte - it encompasses four- time
zones. Of its 265 villages, towns and cities, two~thirds

have no access to railroads or highways. Transportat10n<\f’

there is by air or sea, or on land by snowmobile c¢r occa-=
sionally a dog team. These communities also lack the
kinds of sophrsticated communications which characterize
the rest of thé United States. -More than 100 communities
are reparted to have no communications at all, except for
short - wave radio. The total population of the state is
estimated at about 350,000, of .whom 30,000 live in the
vicinity of Fairbanks and 100,000 within a thirty.to fifty
mile circle of BAnchurage: Seventy-five percent of Alaska's
civilian population (excepting the North Slope, where the

mass. Twenty-flve percent .live in areas c1a551f1ed as
"remote rural. . .
Alaska's small‘villages are populated by Eskimos, Indians*
or Aleuts; in these Native villages life can be very , dif-
ferent from the patterns of communities in other Amerlcan.
states. - Villagers often rely, in some measure, upon fish-
ing, hunting, and food-gathering for -subsistence. Incomes

- are generally supplemented by seasonal emplqusnt or public

assistan¢e. ‘Year-round jobs are scarce and when they exist,
are apt to .be held by ﬂon—Natlves. Indomes are very low;
the cost of living is high and rising steadlly. .

Appalachia . ' .o

- -

The Appalachian Region, which runs from southern New York *

to-Mississippi-,—encompasses._ 13 _states_and some of the poorr

-~

est counties in the United States. There are many rural,”
isolated communities where the terrain hampers transporta-
tion and communications. Although excellent interstate

" highways run throughout the area, local transportation

has long been a source of discontent.” The area has man%
one-room school houses. Extremes of weather aggravate
the transportation problem and .keep many children away
from school. Often children do not’ have enough to eat
or warm enough clothlng to wear, to school.
Appalachia tends to be~ culturally and ethnlcally homoge- :
neous,although there are still considerable differences
in life s5tyle between the Appalachians of the southern
part of New York State and those who live in the northern
part of MlSSlSSlppl.

? »

, &

N
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. "Rocky Mountain Region

»

Because of the size of the satellite's "footprint", the )
experiment includes MNevada and Arizona, as well as the
states considered to be in the Rocky Mountains. The total- - -
area of the eight states is more than 860,000 square miles,
one-tourth of the total area of the United States. (This
area is larger than Central Eutope.) The population of
8,250,000, however, represents” only four percent of the
national total. Density per square mile is 9.7 people,
compared with 953.1 in the State of New Jersey.

-
L3

- The area is one of contrasts. It has some of the highest

. mountain areas in the United States, and some of the deep-

. ‘est valleys. .It has semi-arid plains and ‘sweltering y
deserts. Ethnically, it has sub-culfures of Native American
.- Indians, Spanish-Americans, Mexican-Americans, Basques,

. Orientals, &hd Blacks. . " ‘ ‘
Industry is diversified, communications and roads are
generally excellent to good, despite the fact that there

‘ are pockets of rural isolation and poverty.

el

. The ethnic and cultural diversity, %hough, may be more
ot comparable to the less-developed country situation than
- would ‘be the case. in Appalachia and Alaska, although.the
latter comes close in terms. of linguistic diversity and
some inter-ethnic hostilities. « :

e

About 30% of the nation's Indian population lives in the .~
Rocky Mountain Region, most of them on 70 reservations
representing more than 30 tribes and occupying. 38 million
acres of land. The .region also contains about 30% of all
Mexican-Americans in the United States. : oo

. Blacks are the smallest—in-number of the major ethnic
groups in the region, ranging from 0.3 percent-of—the—popu=
lation 'in Idaho and Montana to six percent in Nevada.

Communications Demography .

There is, throughout these areas, a high leéel of famili-
arity with technology.and ability to maintain it.

"When the project was first being planned, it was believed
that there were communities with no access to television,
either commercial or educational. Examination in depth
failed to find communities that did not have some televi-
sion signal, although choices were extremely limit.d." (7)
Radio and television and ancillary devices, as earlier
noted, are almost omni-present, a situation to be found

‘
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- in few, if any, LDCs. National average television penetra- *
" tion is 96% (64 million of 67 million American households . .
. have television), although Alaska is excluded from that . .

- - - -percentage. Television penetration in the Rocky Mountain
‘Region is much lower than the national average; it sinks
as low.as 60% in some counties. ‘ s

As of January 1972, the United States had 125,142,000
telephones, or 60.13 per hundred persons. out of a total
of 291,329,000 in the world. (This represents about 42% .
of the telephones in the world.) These are to be found B D!
in rural, isolated communities in Appalachia and in the R
Rocky Mountain area, a distribution unlikely to" prevail .
in the less-developed countries. Contrast the statistics )
for Iﬁdia and Brazil, nations that are also contemplating P e
the use of satellites for.education and development: ) .
India has 1,351,200 telephones, or 0.25 per 100 persons; ' |
Brazil, 2,064,950, or 2.12 ‘per 100 persons; these are .

primarily®located in urban areas. (8)
oy * . v w . - > {
Rocky Mountain Educational Project "_ ‘ L. o
- * N -

The demonstration in the Rocky Mountain States is being roo
done by the Federation of Rocky Mountain States (FRMS), oo
headquartered in Denver, Colorado. The Federation's goal . g )
is to promote the orderly development of theé region and .
s« to atteémpt to:solve .regional problems by involving the i : v
.states, the federal government and the private sector in ‘ '
“cooperative efforts. The Federation includes the states T
. of Colorado, Idaho, Montana, New Mexico, Utah and Wyoming. :
Arizona and Nevada are participating in the Satellite
Technology Demonstration, although they are not members
of the FRMS. - ’
The FRMS project is called the Satellite Technology Demon-
stration (STD). ' It consists of several components, imple-
mented by a core staff 1in Denver, Colorado and by field

staff at each site, with an intermediate staff level in
~ - each_state. . ;

LI

- S —

‘The target audience varies for each series, but all employ
the same reception équipment. A total of 68 receiving sta-
tions have been established, 56 of which are in rural
schools. Of the school~based terminals, 24, or three in )
eachestate, have two-way 'audio communication capabilities. .
These are termed "intensive terminals"™ (ITs), in contrast VoA
to the other "receive-only terminals" (ROTs). An.audio
return link is carried out over .the ATS-3, an older satel-
lite in the Applicaticn' Technology Satellite series, which
‘has much lower signal quality than does the:'ATS~6. (Site X ’
. list: Appendix C) > .
¢
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The remaining 12 terminals are installed at public televi<
sion stations in the region, so that the STD programs.can:
be rebroadcast to a much broader audience than that i
volved An the demonstration. The rebroadcasts can be, .
received on conventional telev1slon receivers 1n prlvate
homes. . . . .

-
-

The STD is the largest of the demonstratiéns being car-
ried out over the ATS-6. It consists of four distinct
activities: "Time QOut," a careeéer education series di-
rected at ‘a Junior ngh School audlence, "Careers'in the
Classroom," an in-service training:program for teaclers;

~”, ' "Materials Distribution Sérvice," a program which transmits
_ supplementary educational materials, and "Footprints," a
series of programs for adults. . :
"Time Out"
“yx \ " The "Time Out" series on career education is the "backbone"
» of the STD. e : K

) v ~ kS
R

Career education is a relatively new subject and has
obvious economic utility. It is a major emphasis drea at
the U.S. Office of Educatirn., "Time Out" is a one-semés-:
-tér vourse directed at Junior-High School students in the .
seventh "ta ninth grades. In the United States, these
* students fall into the 12, 13 .and l4—year-old age group. (9)
The broadcasts are daily, 29 minutes in length, and are -
R followed by six minutes of "live" interaction for the in-
. tensive sites. The currlculum has'been developed and
1 produced for tne STD. . v

.n

.
« =

= The, objectlves of the course fall into three maln areas.
. (one) "self-assessmenty," or helping the student accurately
, assess his own needs, aptitudes, interests and skills;
(two) "eareer exploration," or introducing the student to
. the broad.spectrum of career options; ang (threel\"dec1s1on~
) making" or helping the:student develop skills required for “~
‘making meanlngful decisions.
v The content is presented in a “magazlne format"; a series
of short, independent segments are strung together to form
a sh6w.. Each segment presents, in humoxrous or dramatic -
£ at, a portion of the day's content. They are bridged.
. together through theruse of a science-fiction format that
o permits rapid "jumps" through time and space. The programs
' . are developed through a team approach in which an educator,
. two wr1ters ‘and a television director work together from
the conceptualization of a program to its final production.
Two such teams, overseen by an executive producér, have
produced the eighty-one programs in the "Time Out" series.

A ZG .
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The 29-minute length was - -chosen sovthat programs could .be °
rebroadcast by public television in a standard 30-minute
program time period. . &PHWL;ngm““_w@,,.1fs_--~*”t*f“
During the broadcast of the taped segments there is no
1nteractlon w1th the studeats, nor arie students prompted

to make active responses. Jor six minutes after thefend
of‘the ‘taped broadcast, two studio instructors come-on
"1ive". (For the non—broadcastérs among our readers,
""live" refers to broadcasts which are 'not pre-recorded.)
They briefly summarize the day's content and ask for
questions from three specific.intensive’sites. The £irst
site cthosen to respond an a given day transmits guestions
or comments over.the ATS-3's audio channel, and. the mes-
sage is relayed from.Denver's control center to all of the.
s1tes., The two studio .teachers, aided by off-camexa, re-
source persons, respond to the first site's.- questrons and
then take.questlons from’ the” next site. Three sltﬂs can,
rusually be polled in this way., but the six-minute limit
for this- interactive portlon of the” program precludes any
lengthy exchanges. . .

P > ’) ~

Thé 1nteract10n was orlglnally intehded to be carried out
via ATS =6's audio channels. The compromise solution of °
,using’ the ATS-3 gatellite is nc% as convenlént a~ ATS-6.
wauld hg\e-been. " :
" When the studio teachers announce.which-sites EﬁE?"W‘il be
O o contactlng«bn*thaﬁ*ﬂﬁ?ﬁwtheﬁlocal teacher usually selects
a volunteer from the class to ask a question over satelllte :
.. radlo. There is né opportunity for “the class to discuss” o
-program content or "pool" their quest1Qns¢,the~¢nteractlon
follows 1mmsd1ately~a£ter*the taped portion. Sites not )
_-choser for that day's interaction have no opportunity #o’
ask questions. Each Frlday s®broadcast. ‘s devoted solely
to interaction and review of- the preV1ous four day's pro-
grams. Most of -the sites have’ . the opportun1ty to interact
if they wish during the Friday sessions.
s e »
There is a‘ substantlal "support" effort fo;,thls series.
Teachers receive a teachers' guide, containing lesson out-
lines and suggested activities. Students~rece1ve-monthly
program schedulés that prov1de.capsule<§escr1ptlons of -
each day's programs- and contain .games and puzzles related -
to the program. Adnipistrative support is provided ﬁhrough
a local "Site Coordinator," who isy in many sites, a person
w works ‘part-time as Site. Coordlnator and part-~time in
so other capacity within the’ ‘school. The .local Site
* 'Coordinators réport to State Coordinators who, in turn,
report to the Utilizatidn/Field Services component of the
STD.. Each State Coordinator has a close relatlonshlp W1th
his State's" Department of Educatlon. , . .

¥
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An internal researgh_group.As_conductlng_an_extens1ve pro=

gram of testing and surveying. After each day s broadcast,
students fill out "ratings" of the programming on mark-
sense cards and_send them to Denver. Pre- and post-tests
on program content 4nd other matters assess student prog- -
ress and attitude$. This information is used for formd-
tive evaluation to guide changes in' the STD while it is
going on. ‘ -

7 +

-

=
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°
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"Careers in the Classroom”

-,

This is an in-service tralnlng series aimed at classroom
teachers and school administrators. It is broadcast every
other week; 16 programs are spread out over 32 weeks. The
content concerns the 1ntroductlon of career education con-
cepts.into the curriculum.’ The goal of the course is to

-make teachers knowledgeable about caree¥ education and to

enable them to assist their students as they,‘face career-
related decisionsi
The format is a livé lecture.from an authority in the field
for 20 to 30 minutes, followed by approximately a half-hour
of interaction with the teachers at the intensive sites.

One program is devoted entirely to interaction. Each pro-

—gram—is—rebroadcast on another day to accommodate sched-

-

uling problems. College credit is offered through  a
.varlety of 1nst1tutlons. Because the teachers often must
catmon, "the availability of such credit is a strong motiva-
.tion for part1c1patlon.' A small pamphlet containing the
outline of the lecture and blographlcal information about
the lecturer is supplied prior to each class.

\ @
N

Materials Distribution Service

-

-

__Commercial educational films on_aww1de~var1ety of topics .
are d1str1buted‘v1a the satellite for videotaping and later
use 'y the schools. “Approximately 400 films are available
and are listed in a catalog. Teachers at STD sites express
their preferences on mail-in order forms and the "most re-
quested" films are transmitted. Each site has the option
of recordlng two hours.per week of materials; all sites

can receive the transmitted programs. .3

These fllms come from two organlzatlons wh1ch normally dis-
tribute educational films by mail., The Great Plains
National Instructional Television Library was paid about
$14,000 for 100 programs, varying ‘in length from 15 to 45
minutes. In addition, two hundred copies of a teacher's

oo 28
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ﬁ_ﬂﬂ_guide«weremprovided~for—each~p£ograﬁ.-'ThiS~feeT~which«&dhL—
paid by the STD, covers one school year's use of the
material.

The Encyclopedia Britannica Educational Corporation also
leased films to the STD. Three hundred films, with a
catalog list price of abput $61,000 were leased, for one
school year, for 15% of that purchase figure, about $9000.
-In addition, a licdensihg fee was charged for casette
machines at each site; this-came-to-about an additional
$5000. If the sites wish to Keep these films and use them
beyond the end of the demonstration project, they may
enter into a separate agreement with the owner for 30%
of the original catalog price.

»

-

*"Footprints" - ™
This evening series is directed to the adult community.
It is concerned with topics of interest to the rural com-
munities, such as mail fraud, strip mining, and agri-

" business. There are ten 50-minute programs in the series;
eight of them present information on the evenlng s topic,
and’ are followed by interaction. One of the prqgrams is
entirely interactive and the remaining program has no

Ce

*

interactio- at all.

Appalachlan Education Sateiilte PrQJect

The Appalachian Regional Commission (ARC) is a federal-
state agency that has been in existence since'1965. Its
goals are to focus professional expertise and federal
monies to find solutions to regional problems and to pro-
mote overall development of the region. One of its proj-
ects.is the ATS-6 demonstration, called the Appalachlan
Education Satellite Project, (AESP). The ARC works through
existing institutions known as® Regional Education Service
Agencies (RESAs) at the local level. The RESAs usually
function as educational cooperatives among school dis-
tricts. For the AESP project, they also coordinate
project-related activities at the local level, arrange

for local universities to grant college credit to teachers
taking the AESP courses, help staff a Project Advisory
Council and assist ARC in a number &f ways.

There are a total of 15 sites participating in the AESP.
They are arranged in five clusters of three sites each.
‘Each cluster falls under the jurisdiction of one RESA.

All three sites in each cluster can receive the satellite
broadcasts; only one of them, however, can transmit. The
two receive-only sites‘interact directly with the instructor

29
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on_television through the third site, to which they are

connected by. telephone. The transmitting site can trans-
mit voice and teletype (not video) to the main studio.
Figure 2 presents a diagram of these Trelationships:

(See Appendlx C for site 11st )

The AESP offers several courses in in-service training
for teachers, one on basic elementary reading instxuction

"f and the other on career education instruction.
" \

Continuing professlonal education for teachers is a need
that is hard to.meet in Appalachla because it is difficult
to travel to' where courses are given. The choice of career

" education as'a subject has already been explained in the
description of the STD. Elementary readlng was' chosen be-
cause readlng has long been a problem in the area.,

The courses consist of weekly TV broadcasts, classroom
act1v1t1es with an on-site coordinator in‘'charge, and out-
of-class assignments. Teachers and school administrators
taking the courses receive a packet of instructional mater-
ials for the course. In addition, there is a small library
of profess1onal materials available at each site. The
courses are\16 lessons long. There is an opportunity for
lnteractlon elther at the end of each day's lesson or

”

1 a gt
during Ubbab;UuqJ. seminarst—that-are—devoted solely ta

— - interaction.

hybrid teletype system. Recelve-only sites send their
questlons over teletype via lines to the transmitting sites
in their cluster.\'Non-redundant questions are sent from
that site to the broadcastlng studio as teletype messages
over the ATS-3 gatellite. Some questlons, usually, about
topics covered revlously, are sent in advance of the pro-
.gram; some are s nt durlng it. A person in the studio
receives all the| sites' questions, filters out duplicate
questlons, arran es\them roughly by order of 1mportance,
and glves them t the television 1nstructor.

\
\

N The instructor: reads| the questlon on the air, names the
source(s) and an wers it. This system circuimvents the
problem of long 1lenceso(or "dead air") while individual
sites get ready to respond, and seems to work fairly
smoothly. The i teractlon link is also used by teachers
to submit requests for information which is then obtained
by either a manuall or'a computer search. This service,
although somewhat| cumbersome, is free to the enrolled
teachers. There are ibfrequentvinstances where questions

. ‘ \ : )
3
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FIGURE TWO

REGIONAL EDUCATIONAL SERVICE AGENCY (RESA)*

“

A. Coordinates project-related activities =,

B. Arranges local college credits for teachers
taking courses . - a

’

C. Helps staff Project Advisory Council

SITE ONE ‘

Has jurisdiction over Site’'Two and Site Three .

a. - Receives from studio via ATS-6

b. Receives telephone communications from

- Sites 2 and 3 "

c. Transmits to studio via voice
and-teletype (over ATS-3) .

Site Two

a. Receives from studio via ATS-6
b. Transmits to Site 1 via teletype
(over telephone lines)

Site Three

a. Receives from studio via ATS-6
b. Transmits to Site 2 via telephone
(over telephone lines)

* The pattern is repeated throughout fifteen sites
which are broken into five clusters of three sites
each. One site always has jurisdiction over the
other two and all communicate as above.

*
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are transmitted by voice, rather than by teletype. The
voice communication capability seems to be more important
for admlnlstrat;ve communications.

There are approxxmately 20-25 students per class at each
of the fifteen sites. Most of .the students are taking
this coburse for -graduate-level college credit. Gaining
credits reqiuired for re-certification may be a major mo-
tive for part1c1pat1ng in the rrogram. The tuition charges
are either waived, or reduced to a nominal amount durlng

A

this demonstration period. i AESP sites are generally ~
closer to the students than co leges offering comparable-
courses. . “

B

The format for the television lesson is straightforward
instruction. The instrucpor.lectures and uses fllm clips
of"Appalachian teachers u31ng the technique he is describ-
ing, other visual aids, and panels of experts to present
the content.

t o~ . Following most of" the lessons, there is a 15-minute pre-
programmed audio-review that makes unique use of the four
audio channels that accompany the video picture. The par-
ticipants each have a four-button "response pad" that ac-
tually selects the audio channel that they hear on a set
of earphones. °All the channels carry the’ same review
material and multiple-choice questions. The students hear

. identical .-material until they push the button corresponding
to _their choice of answer to'a multiple-choice question.,.

They then hear, on the selected audio track, a descrlptlon
of the factors they should have considered in making their
i choice. Each'answer choice has a different description
. - that is appropriate to that particular answer. The student
hears the.one most appropriate to his choice and then the °
common text resumes. . .

There is a site coordinator at every site, plus a faculty
consultant for every group of three sites. The gite co-
ordinator handles all the technical and administrative de-
tails, whlle the faculty. consultant advises students and
assists in evaluating their progress. There may be another
staff member,. helping to handle the teletype communications
at the transmitting site.

All of the programming was produced by the production center
at the University of Kentueky, Lexington. While not employ-
ing a formal "course team" approach, the production effort
was characterized by close communication and c¢ooperation
between the educators and the producers. Some of the pro-
gramming is now being distributed over terrestrial educa-
tional stations on a for-credit basis.
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H

An internal evaluation group is performing studies of
teaching €ffectiveness and of attitudes towards various
presentation formats. The evaluation consists of pre-
and post-course measures of learning,'attitudinal ratings

from a study conducted in Appalachia shortly before the
satellite demonstratlon was available to the AESP during
1ts plannlng

-
3

Appalachian Region Veterans' Administration Hospital Project

The Veterans' Administration maintains a nationwide system
of hospitals to serve eligible veterans of the U.S. Armed
Forces. Ten‘'of its hospitals, each located in the Appala-
chian region, are participating in a series of different
experiments exploring the delivery of medical services and
education via satellite. Five different uses are being
investigated; the satellite is available approx1mately two
and one-half hours per week. The Veterans' Administraticn
(vA) has contracted with the Foundation for Applied Commu-
nication Technology (FACT) to handle administration and
coordination of the experiments, as well as to de51gn,
produce and distribute the experimental programmlng

-

A needs assessment in the participating VA hospitals re----— -

" assessed. Each video seminar is an independent program,
not part of a cumulative curriculum. Each is usually

sulteéd in a long list of topics named as the areas of
greatest interest or need. Following the selection of the
topics, .specific objectives and faculty coordinators were
chosen for each program. The programs fall into five dif-
ferent formats: (a) video seminars, (b) out-patient clinics,
(c¢) Grand Rounds, (d) teleconsultations, and (e) computer-
assisted instruction.

Video seminars constitute the bulk of the experiment. The

audiences are physicians, or nurses or other health profes—

sionals. Approximately 20-30 minutes of each program is

devoted to a pre-taped presentation on the issue of the day, T
following which the lecturer answers questions from the

audience for half an hour. Attendance at the seminars is

voluntary; there is no formal registration or credit struc-

ture. Some learning measures are taken for the evaluation,

of the program, but individual achievement is-not being

accompanied by a short booklet summarizing the content
of the session and providing background material.

Out-Patient Clinics are very similar in format to the Video
Seminars, except that the intended audience is out-patients
and their .families and the goal is to provide patient edu-
cation. \

) 33




Grand Rounds iécludes live presentations of patients or

N of case  histories, originating from the studio, rather
than. from the remote hospitals. TFollowing the presenta-

-+ 'tion, the twopway'audio capability is used.for discus-
sion and for“questions and answers. Thé audience in-

v cludes physicians, hurses and other health professionals.
Teleconsultations are basically the same as Grand Rounds, ..
except that they "originate" in a remote hospital. The
hospitals cannot transmit live video, but they sometimes
mail a videotape for the studio to broadcast at the be-
ginning of the consultation; during the consultation
they use "slow-scan" video ("still" video pictures trans-
mitted over an audio channel, such as & telephone, which °
take about one minute to £fill the screen). In this way,
they can present X-Rays, electrocardiograms, case histo-

- ries and other pertinent data about a patient. All the
hospitals are able to receive the slow-scan after it is
rebroadcast by the studio. Experiments are being con-
ducted with both black-and-white and color slow-scan.

The remote hospitals tend to present cases they think are
interesting, rather than cases in which they want a con-
sultant'!s advice. Thus, the "teleconsultation" portion

of the experiment might more properly be called "Remote

- Grand Rounds". .

. »

- e —PWo—computer-relatedexXperiments are being conducted. One
is a computer program that includes a patient's "work-up"
(history taking), a simulated diagnosis_of electrocardia-
grams, a simulated diagnosis and treatment of an emergency
patient, and a probability game involving diagnosis of a
patient with a history of certain persistent symptoms.

The other computer experiment is a nursing course using CAI.

A thorough summative evaluatibn is being conducted. Feed-
back for formative use is collected through informal tele-
phone surveys of participating hospitals.

Alaska Indian Health Service Project

The Indian Health Service (IHS) project in Alaska is the
"only one to focus exclusively on health care delivery.
Because the task differs from the educational projects,
the organization and procedures followed are somewhat
different. ‘

Teleconsultation

The ‘Tanana Service Unit, a large administrative unit in
Central Alaska, has for several years participated in a

2 °
’
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radio satellite health care experiment. Daily communicax .
tion between local health aides and an Indian Health. Ser-

. vice doctor has been established using ATS-1. The health R
.aldes,'usually natives, are selected by their communities - N
and receive a few months training. They return to their .
‘villages, equipped with a -manual and. a;drugﬂkxt+_tovprQ:» : o
vide what are usually the only health services available. .

These health aides discuss their patients-with .the doctor
at a specified time each day on the satellite radio. They
can make emergency calls ‘at any time, if they must have
immediate advice or order in a-plane_to ¢ evacuate a criti-
cally ill patient. The health aldes-usually operate out

of their own homes. Many have now been on the job for
several years. , : b

- -

Two of the larger villages in the previous experiment have
community clinics, staffed by nurses as well as health
aides. These two clinics draw patients. from the surround-
ing areas and have become the focal point ‘of a new tele-
medicine experiment. Both clinics have been ‘equipped with
television cameras. and transmltters, and consultatlons can
now be carried out -on livc video.

The doctors at the Tanana Service Unit's field hospital and

specialists at the Anchorage Native Medical Cehter are

available for.consultation. The field_ hospitdl is about

250 miles from Anchorage and can be reached only by air or

river boat. Both ¢linics are well™ 6Véf“I00“mITéS“foﬁ‘fﬁé—“——————_“——‘
field hospital, and are equally hard to reach.

Typically,.the nurse-or health aide in the remote clinic

presents a patient to the field hospital doctor on the

video; sometimes the remote doctors present patients to o
the specaallsts in Anchorage. Equlpment for transmitting
electrocardiograms and chest sounds is available,' if need-

ed. The consulting physicians can question the nurse and

the patient, study the transmitted data, and view X-Rays

‘made at the remote clinic. If they need to, the consul-

tants can transmit video to the remote site in order to

demonstrate activities to the nurse and the patient. How-

ever, only one site can transmit at a time; when the doc- *h&
tor can see the patient, the patlent cannot see the doctor,

and v1ce—versa. .

Three sites (Galena, Fort Yukon and Tanana) can transmit
video over the system. Anchorage can monitor the system,
but cannot transmit video. The Fairbanks clinic originally
had the capability to transmit video but was not able to
use its equipment because of personnel shortages. The
equipment was subsequently "cannibalized" to provide spare
parts for use elsewhere.
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———out-patients.
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The privacy of medical encounters can be protected with a
system of "scramblers" and "de-scramblers". The scrambler
distorts "the transmitted signal in such a way that it is
unintelligible to any receiving station lacking a de-
scrambler. .

Health Information System -

A second portion of the IHS demonstration involves the im- '

plementation of a computerized medical record system for
The system is called the Health Information
System (HIS) and was originally .developed by the Indian
Health Service and Bell Aerospace for use on an Indian
reservation in Arizona. In HIS, health care providers f£ill
out specially formatted records of .-each out-patient encoun-
ter. The notes they make are coded and entered into the
computer system, which adds - them to the.individual pa-
tient's file. This system helps to overcome a ‘severe )
problem in Alaska, where patients often go to many differ-
ent places to get care, and it is difficult to obtain
records from other places. Health care providers receive
bi-weekly printings of the records of the patients !
who live in their area. In the original experiment plans,
health care providers who have access to a computer termi-
nal would be able to request an individual's medigal record
from the ‘computer in Arizona via the ATS-1 satellite and

~

.
Yy

get an immediate print-out of his medical history and re-
cent problems. - However, equipment problems délayed the
implementation of this .feature.

/

Alaska Education Project - 3 .

The largest of the projects in Alaska is run by the Gover-
nor's Office of Telecommunication (GOT). It is primarily
an educational’ project, with programs for primary school
children and in-service training for teachers. It also
produces other programs, such as a topical evening show
for adults. ; . -
The two primary school programs and the topical evening
program were designed with the help of "Consumer Commit-~
tees", which advised on format and content. The Consumer
Committees are composed of parents, native leaders,

teachers and administrators. \\

\
Ny

Seventeen sites are participating in the demonstration
(Site list: Appendix ‘C). ‘Each village can receive the-
*video signal and transmit an audio signal back via ATS-=1.
A part-time "utilization aide", recruited from\ the commu-
nity, is present at each-site. The aide's job is to make
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sure-that things run smoothly, turn the set on and off

align the antenna when necessary, collect data, dlstrlbute °
project information and supplies to part1c1pants, and ° <

publicize coming events. .

3
_ Primary. School Programs __. B L .

S e

The topic areas for the primary school programs aré lan-
guage development and health education. The language
developnment program, called BOLD-for Basic Oral Language
Development, 1s directed at five, six and- seven—year—olds.
It attempts to increase prof1c1ency in spoken English’
through the use. of repetition drills d1rected by the
studio teacher. The teacher interacts on camera with a
robot and two "space creature" puppets, trying to teach
them English. She also directly prompts the students
watching on television to vocalize -responses. Simple
materials such as balloons or plastic spoons are used in
the drill exercises. A set of such materials is, prov1ded
to the teacher at the remote.schools. ) =

Each program is 20 minutes long and is followed by a ten-
minute interaction period. The main program is pre-taped
and transmitted from Fairbanks, but the live interaction
portion uses a different teacher and is transmitted from
Juneau. The interaction is used to conduct a roll-call »
of the 'sites for comrents and questions, and to rehearse

the drllls.

/

A total of 32 programs has been produced in this .series,.
entitled "Amy and the Astros". They are broadcast each
Monday and repeated each Friday. +Teachers receive a
"Less8n Guide" that includes advance lesson preparation .
activities and suggestions for teachlng technlques.

The other pr1mary school program, "Right On", is a course
for eight, nine and ten-year-olds on health education. It
is transmitted immediately before the language development
course. Thlrty—two programs have also been produced in
this series. Instead 'of repeatlng\Monday S broadcast on
Friday, .films on health-related topics, purchased from
outside sources, are used for the Friday broadcasts. The
pPrograms produced especially for the series have a 20-
minute presentation followed by ten minutes of interaction.
The commerc1ally produced films can £ill the entire half-
hour; there is not necessarily an interaction reriod fol-
lowing these’ films. .

The content of "Right On" is presented primarily in a semi-
dramatic format involving dialogue between a native health °.
alde and puppets of two animals common in Alaska, a moose v
and a beaver. There is no active solicitation of student
responses during the pre-taped portion of the program.
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In-Service Training

- ‘
\\ s .

. Two in-service training programs are being used. One pro-
h ngm provides training for local community library person-" ¢
nél. It employs a correspondence course prepared previ-

ously by Loyola University, plus interaction between the

. remote students and the studio teacher. The course can

-~ _pe-taken-for—three_units _of college credit: The students
complete written assignments, participaté in thetelevised —._
interaction sessions, and attend workshops. * '

The second teacher in-service training program offers a
package series, of programs on motivating students-and re-
sponds to specific educational needs of the remote teachers.

’
v
* ¢

Public Programs . R

These programs are designed to appeal to a broad range of
people,. rather than a narrowly defined or $pecific audience.
There are two projects in this category, "Alaska Native
Magazine" and "Politalk". .

"Alaska Native Magazine" is an evening program for adults.
The topics for the program are selé®ted by a "Consumer ) i
Committee" and the program is hosted by an Alaskan Native .
(an Eskimo). The-format includes extensive use of film -
‘ clips; mini-documentaries, and news features from the par-
. . ticipating sites. The intended audience is the entire \
adult Native community; two of the ATS-6's audio channels
I — sed for simultaneous translation of some of the pro-
gram content—int native languages. Viewers at a °*
particular site can choosé which-language they want to
listen to, but everyone at the site must—listen to the o .
. same language, because the sound is played thrSEEHfthe\m\“k\\ o
. speaker on the televisjon monitor. N ) —— ]

Interaction with the Native Host and the members of the ' *
panel is possible at any time during the broadcast, but !
most interaction occurs when the moderator solicits reac-
. tions from the remote sites. Each week, the program is
broadcast for an hour, about half of which is expected to
be devoted. to interaction and responses from the panel.
There will be 32 programs in the series.

"Politalk" is an interactive talk show emphasizing legis- .
. lative activity and political developments in Alaska. It )
: is conducted by Alaska's Department of Community and'Re= '
' gional Affairs, and features interviews with state legis=
lators and bureaucrats,-during which remote viewers can
ask questions. It is a half-hour program, broadcast -
periodically during the legislative session..
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sthingtan—Alaska—Montana-Idaho Regiéndl Medical School Project

. The Washington-Alaska-Montana-Idaho Regionai Medical School
(WAMI) is an, experimental program in medjcal education. It

' is headquartered at the University of Washington in Seattle,

~ .Washington, the only medical school in the region. It has

the goals of increasing the number of medical school podi-

tions available to-tha region's rgffgents and of improving

T ———the-distribution of medical personnel by encouraging phy-

sicians "to choose rural communities-and_specialties where

the greatest needs exist. WAMI has instituted a diverse ——-______

’

. program of experimental activities on the ATS-6. These {
programs fall into two classes: a university phase and a
clinical phase. ; - Lo

\

A -

University Phase R P

S “The university phase activities are.parallel to, or inte-
grated with, activities normally undertaken without the W,
satellite. . The University of Washington has arrangements. .
‘ with four other universities in ‘the region -under which
students can take part of their first year of medical o
school at those universitieg. (10) Students in this pro-
gram at thé University of Alaska, Fairbanks, receive part
of thpir classroom instruction from University of Washing-
ton flaculty via the. ATS-6 satellite. . .

LR

.

classes are the only ATS-6 educational tgausmfssions

to make use of full duplex video; that is, a professor
attle sees the students in Fairbanks at the same time -
e students see the professor. ’ §

ximately 12-15 students in Fairbanks take the satel~- -
classes. There is a microphone for each two students,
hey interact freely with the professor. over the ATS~6's
_y -quality audio channels. The television classes com-
\‘~<N\\\ prise that part of the content of the course that requires
~specialty expertise not available at the University of
Alas avx\éﬁsmaLler number of lectures are transmitted from 7
the University of Alaska to the University of Washington. ;

Administrative uses are an important use of the satellite. .
link between Fairbanks and 'Seattle. Some of the adminis-

trative uses to which the syStem is being put ,are: coor-

dinating and planning conferencés between WAMT per'sonnel

at both locations; admissions interviews, for the selection

of new WAMI students; discussions between WAMI faculty .
teaching parallel courses at the two sites; and follow-up .
student counseling. R

4 . -
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Computer-alded evaluation (CAE) is belng experinmentéd with
‘via teletype terminals in Alaska that are linked tc a com-
puter in the continenta] United States. In the CAE proj-
ect,students' in Fairbanks punch in answers to study course
questions printed out by the teletype. The computer re- 6.
spords with information about the correct response. At
—— o the end of the session, the computer calculates a summary
’ score for the program. The CAE experiments are "piggy-
backed" onto the satellite when it is being used for ,
s educational or administrative interaction. This can be-
' accomplished because the other programs use the video : .
channel and one of the audio cHannels, leaving three o
\\~s‘\aud10 channels free that can be used for CAE. . : -

N\’

“'he final use for-the ATS- 6 communications llnk in "the
university phase 4is for cal consultations, Patients
. .are presented by Falrbanks phySicians to specialists in
" Seattle. Students in the WAMI program ar\\present for- .
1nstructlonal purposes during such consultatlons. ~

¥

Clinical Phase: . .
¥ -\ ., = e ° ~"“ . <,
. As & part of the medical training intended to encourage
- " physicians o practice in those areas of greatest need,
WAMI maintains relationships with community clinics to
. which students go for one tq three months for training.
. - 'One of these clinics, at Omak, Washingtoh, has been
ot equrpped with ATS-6 hardware. The ATS-6 satel%}te link
L s is used to help monitor the progress of students at this
Y clinic and to-promote educational exchanges between, the
faculty of the medical school 'and the clinic staff. ’

- 2 (‘

The major component of the student evaluatlon.act1v1ty is
case presentatlons by studepts: A student studies' &- pa-~ °' . /
tient's problem and progress over a perlod of time, and -
d then makes a formal presentatioi. to *the” faculty to- demon-
: strate his skills in diagnosis, dealing with the«patlent
S .and treatment planning. ‘In the past, faculty from the S
. medical school had. to travel out to the remote clinics
. to review these presentatlons, the use of the satellite
. makes it posslble to avoid this travel. i .

~ 1+ Students are also evaluated in administrative conferences, .
‘ in which the university faculty and the local instructors
> "get .together" via satellite for summary evaluations of - ;
s . students, as well as for planning curriculum changes or ’
other administrative needs. .

-~

[y [ ]
. Educational programmlng is being prOV1ded for the physi-~
cians and other health care personnel at the remote -

kN ’
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¢clinics. A varied fare of lectures, discussions, and
other formats,are used to present content of interest
to physicians, students and less highly-trained staff
in.the clinic.
actiqn for questions and comments. Other programs are
more like dialogues or information exchanges; some use
the "Grand Rounds" tormat in which patients are pre-

sented by physicians and discussed by their colleagues

 &s a form of continuing education.

< > -

The final clinical use of the satelllte is for medical
c0nsultat10n.; Patlents at the remote clinic are pre--

-sented in a manner similar to that used by the Alaskan .

Indian Health Service project. 'Many of the consulta-
tions are devoted to-psychiatric. problems.

~

-

The lectures include the use of inter-

™~




- OBSERVATIONS

Introductidn

-

.In many w= s, this demonstration was a technological

. solution oking for a social problem. This is not
necessarily a bad thing, if a country can afford either
the costs or the errors .that may result.. In very large
programs, the risks are proportlonately large and plan-
ners will probably want to use all available information
to minimize the risks. Hopefully, the lessons learned '
from the U.S. experiences will benefit others who are
considering satellites.

There are many issues that could be raised about the
planning and operation of projects using satellite
communication. This section will describe.some of

them in the areas of public response, hardware, field
support, management, software, and other considerations.
It reports our observatlons of things we feel may be of
interest to planners. .

The projects are sometimes called "demonstrations",
sometimes "experiments". Dr. Clifford Block- (11) , who
commissioned this study, distinguishes between the two
in the following manner: A pryject may be called a
demonstration when those udndertaking it are confident
that it will work. One of its purposes is.to show
others that it can work.#In an experiment, one com-
pares alternative ways of doing ‘something, or tests a
hypothesis by setting up control groups. Experiments
are much more difficult to set up in large, real-world
contexts than in "laboratory" situations. .

Planners and managers of the HET projects confidently
expected the technology to perform well. Most felt
that the time span of the project was too'short to
measure any educational benefits to the audience, much
less differences between the effects of different ap-
proaches. Appropriately, they labeled the project a
"demonstration". In -addition to demonstrating the
viability of the technology, they-hoped to demonstrate
that ways of linking organizationes and overcoming in-
stitutional inertia could be_found.
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Limits on Interpretation ) : 1
|

There are several important caveats to be observed in
1nterpret1ng the specific comments we make. Because

some of the most’valuable lessons are to be learned from
the difficulties that the projects encountered, the focus
is prlmarlly on the problems they had. Readers should not
conclude from this emphasis ‘that the projects are be1ng
criticized. The people associated with these projects
-worked with great dedication under circumstances that were .
never optimal and-that sometimes were extremely adverse. ‘o
They showed us every kindness and openly discussed both

problems and successes. The projects were visited shortly

after they began operation. Much of what was observed may "

be related to the "start-up" difficulties that any project
would experience.

There are a number of ways in which these projects are not
representative of operational prOJects or the kinds of
pr03ects that might be undertaken in less-developed coun-
tries. .Because these were demonstrations of the feasibil-
.ity of moynting an operation’ such as this, rather than de-
signed to accomplmsh a specifig goal, they suf fered delays
and difficulties in defining for themselves just what it
was they were going to try to achieve. ’

X “\ .
The life-span of the projects was very short. The knowledge
that they would cease to exist after ten months of operation
probably affected the planning of the projects and the amount
of cooperation they were able to enlist. It certalnly had
an effect on available manpower resources. .In some cases,
it meant that staff time and energy was devoted to trying
to find some means of continuing the programs past the ter-:
mination date of the satellite.

- The cost data for these projects is not generallzable~ N
there is little of .it available at this time. Monies ‘came ‘
from many different sources and agencies and the final ac-.
counting balance has not yet been struck. Also, it 1is
doubtful whether what is available would be meaningful to
planners of operational systems (especially those designed
from the start for the dellvery of educational and social
services) or to planners in other.countries,

~

The scale of the demonstratlon project was much smaller

than would be reasonable for an operational venture. Thus,
while the unit costs for the hardware werxe higher than might
be expected if large quantities were to be manufactured,

the total costs of a large system will be higher. The same
is true of costs for developing software or programs; al-
though these were here high in per-~student or per-hour terms,
the total cost of software will be higher for the number of
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programs required for any large-scale system. Further, K
costs quoted at this stage do not include such elements

as long-term maintenance and repairs. The costs incurred
by various sites for the purchase of optional ancillary - _
equipment are rarely included. (The costs to the National
Institute of Education, which totalled $16.7 million,
appear as Appendix G. These are not the total costs of
the educational components of the ATS-6 project, nor do
they reflect the costs of the Health experiments. :They
are offered only to serve as a rough indicator of orders
of magnitude.)

The cost of the ATS-6 satellite is estimated at $180 millioh~-
for development, test and construction; $25.4 million for
launch. :Any costs for ATS-1 and ATS-3 would be additional.
It must also be noted (and-this is one reason actual costs
are difficult to derive) that there are 17 experiments over
and above the HET ones on board the ATS-6; costing out HET'S
proportion alone would be an extremely complex, if not im-
possible, procedure. The ATS-6 satellite is heavy and -
bulky, and requires a larger and more costly launch vehicle
than might be needed for a non-experimental satellite. In
short, these costs dc not .reflect what it would cost to
build a satellite that would satisfy the needs of an opera-
tional system doing similar ‘tasks to those attempted by the
ATS-6 demonstration. :

Further, an operational satellite would precbably not be, as
was the ATS-6, a single-chdannel delivery system. One advan-
tage of a satellite is that it is easier, within certain
limits, to add additional channels than is the case with a
ground-based system. The ATS-6 project did not explore the
advantages of multi-channel capability. AN

The expense for the HET's use of the satellite is.hagd to
estimate because the satellite's cost includes a large re-
search and development effort and costs for the other ex-
periments on board. The costs of the ground equipment are
unrepresentative in other ways. That equipment was essen-
tially hand-made in small quantities by manufacturers will-
ing to risk venture capital in the hope that the demonstra-
tion would create a potential market. Costs now being
quoted for similar equipment for planned future systems are
higher than were costs for this project. At least part of
this problem is due to inflationary trends.

There were many hidden costs in these projects of which LDC
planners should be aware. Many facilities, such as roads,
school houses, telephones, and power supplies, already -
existed. 1In some cases equipment, such as video tape re-
corders and television sets, was purchased by the remote
sites. Personnel and assistance were sometimes donated by
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other organizations. Retraining teachers was not the major
cost factor that it has been in some 1DGs. -

<

Format

We will not present detailed descriptions of problems and

‘successes of the projects; the settings of the projects are

too different from one another and from the situations in
less~developed countries for that to be useful. We will
presént findings that have valuable generality. For each
finding, an example or two of how this’ finding emerged in
the HET projects will be cited. Generally, the examples
refer to only one project or instance; it should not be
assumed that the problem appears across all the projects.
Some*-comments deal with issues about which the HET projects
wexre not designed to yield information, but which are impor-
tant to LDC planners.

Many of the prBlems reported here have been corrected, as
*hese projects learned from their own experiences. These
same lessons aré important to other planners, so they are
included. .

Observations are set off from the text and underlined. A
brief key word index precedes the section reporting obser-
vations, and the full set is listed at the end of the
section. , .
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Key Word Index of Observations

Page /,
Audiences accept technology... K 39
System‘design determined by techhology... 39
Planning for satellite delivery... ' 40
Problems of priority... 41
User's environment... 42
Equipment not always used by engineers... 43
Ample lead-time necessary... 44
. Spare parts essential... 44
"Climatic conditions and vandalism... 44
Decentralized installation... o 45
Training for qquipmept use.. . 45
Centralized procurement... . 45
Staff level support' at remote sites... 46
Training field support personnel... 47
Strong support and feedback... 49
Clearly define project objectives..i;- 50
Planniﬁé bgseq on local needs...:- 50
OverseIliné‘high Pechnology,.ﬂ " ' 51
Planniﬁg pers;nnel resources... . 51
Creatiné‘interdisciplinary cooperation... | 52
Clear lines of responsibility... 53
Relatioﬁs with sponsoring égencies... 53
Links with institutions... J 54
High-level support... 54
Early user input... a . 55
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Role of supplementary matérials...’ - ” 56
Integrdtion into curricﬁla... 58
Rigid scheduling... - ‘ 58 -
Production of video software... ‘ 59
People from all disciplines... - . 59
Clear production objectives... 60
Ensure programs produce results... 60
Educatidnal, not aesthetic..,. 62
Counter-productive formats... \ ‘ 63
Different programming approaches... ’ 63
* Adap% to locale and culture... o 64 '
Young students aﬁd two-way. .. 68
Adults and two-way... 69
~ Channel for administration... 71
Interaction and student motivation... 71
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Public Response

. Audlences in the United States have no dlfflculty accept-
ing-tne saterrlte technology.

Across the' system, people seemed to like it far more than
not. The ‘"Executive Report", put out regularly from Denver,

s ‘ stresses this goint. (12) Such factors as "prodram inter-

. est", "utility for classroom", "(will the program) .prompt
future discussions?" are all rated high on questionnaires
tsubmltted by4the project headquarters” for the Rocky Moun-

:aﬁtain sTb. .
(. .
£ our - flndlngl confirm that "people llke it." There is 1lit-
,tle doubt that prOJect audiences are aware that they are
part1c1pat1ng in a’"¢utting edge" praject being closely
watchéd by U.S. educational authorities and by a wide
variety of foreign- experts. . This probably contributes to
their enthusiasm. However, "acceptance" is not the same
as educational effectlveness. In’reference to another re- .
cent U.S. project on educational television that was also
very well accepted, science educator and phy5101st, Dr.
Jerrold ‘Zacharias, was recently quoted as saying, "One -
must distinguish between popularity and whether kids learn :
anything.” (13) He was, in the same article, paraphrased
to the effect that, given the uneven history of education-
al innovations, he would make no premature predictions.

0 -

One must also consider that many. services are being pro-
vided at no cost, services which teachers or school sys-
tems would otherwise have to pay: for on their own. X '

Hardware

Planning - ) ‘

In the ATS-6 projects, system design was determined by tech-
nological considerations, rather than health or educational
needs.

System planning, including design of-the hardware, should —_—
be based on the needs of the users. The existence of the
technology might stimulate experimehts in its use, but the
goals, context, and the content of the program must deter-
mine what combinations of media are used, not vice-versa.
In this case, however, the projects were in the position
of finding uses that would demonstrate the capabilities
of a technology that had already been chosen. The satel-

o lite had already reached the final contract stage for the' °
experiments other than the HET, and the HET demonstrations
were added on at the ‘last moment.

Q - . . . 48 $ .n ' !
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"For example, the two-way capability was available techno-
-logically but the planning was not concerned with whether
to incorporate it into an educational system but with how
to 1ncorporate it. As a result, the' experiences of the
.- HET projects are of little value to planners who .must de-
" cide whether to incorporate it and, if so, how it could
be used to achieve maximum learning heneflts.

-

o

Interaction, as we viewed the. use of it in many of.the
projects, twas frequently counterproductlve to program
goals. . Students were often bored by the 1nteract10n and
stopped paylng attention during it. 'This was, in part, .
because of the poor technlcal quality of interactive re-
ception and in part because the planned uses o f 1nterac—
tion were somewhat contrived. . ; o

The frequency clearance problem, which precluded use of
the ATS-6 for most.of the audio return llnks, surfaced at
a late date; it required improvisations in equipment de-
sign that caused such severe technical difficulties that
operational use of ‘interaction was often impossible. The
problem arose because the audio uplink frequencies that

. the ATS-6 was designed. to use were under the' control of
another government agency, which refused because of its
owh Very real need for the frequencies, to rellnqulsh
them to the demonstratlon.Q This required using the ATS-1
and the ATS-3 satellites, which have much lower signal
qualities. It is not.the fault of the ATS-6 that the
interactive voice transmissions are often totally unin-
telligible to the listener; ‘this is a result of the other
satellites being used.’ The retention of interaction under
these conditions is another example of the technology
"driving" the system. If the intent was to learn about
the educational value of interaction, it could have been
more cheaply tested using ground technology.

~ Plannlng for satellite delivery of education or social
services must take into account existing tEChnolqglcal
systems and future considerations.
Here, no attempt was made to seek out alternative technol-
ogies that might serve the same educational/develcpmental :
needs as well, better or more cheaply. The satellite was

\ "there" and had to be used by a certain date. Had compre-
henstve planning been undertaken, the project might have
had time to dwell on what the educational needs were.

~

This need for comprehensive planning exists at two levels:
not only must a communication system for education be
.planned as part of an educational system, but also as a
part of a nation's. communicatlon network. An operational
system would undoubtedly wish to take advantage of what °
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is in place, not only because it may have already been
fully paid for, but also because it is one which people
are likely accustomed to using and accustomed to maln-
taining. The reason this was not done in the ATS-6/ "
projects lS probably traceable both to fiscal and time
limitations and to the mandate to demonstrate the new
technology. N

The frequency requested for the ATS-6 was one close to

that used for radio astronomy. Claims of potential inter-

ference have been made and undoubtedly will be further

pursued in any future attempts to create an operational

system. Operational system planners will have to con- Y

sider such alternative useés of communication resources

in formulating their programs. There is some possibility

for interference betweéen ATS-6-like satellites and .

troposn reric-scatter broadcasting systems; that problem

, may be most acute-*tin Africa. (14),

Comprehensive planning mlght also take 1%to account, glVen

the limitations of-satellite scheduling (particularly if’ |

a single satellite is transmitting to several time zones)

that a need for storage devices throughout the system

might exist, so that efficient use can be made of the time

available for program transmission, or so that the materi-

al being transmitted can be recorded for future use. _
e'%-." R . . ’

The questlon of who has;prlorlty in the system must be

dealt with in the planning process.

»

At first glance, this does not sound like a hardware prob-,
lem, but it surfaced most dramatically in an engineering
context. Not only did the technology seem to be "driving"
things, technicians wete, as well. This seemed to operae

to the detriment of the remote communities. In hardware
planning, a system should be devised by which users can

get technical help when they have serious problems. If

the system is to meet the needs of people in remote locali-
ties, it “must be criented towards those needs. Everyone

in the’ system must know who tomes first and the hardware .
and operational protoecols must be designed to furxther that
end. This may require some sacrifice of technical fine- T
tuning.

[ ~




Design

Very specific details of the user's’environment must be
taken into account at the design level.
. N

Not enough attention was given to the way in which remote
gchools are constructed. In one instance, the school

house was so small that it was 1mposs1b1e -to separate the’

children by appropriate age groups to view the programs.
The net result was: that all of the children (ranging from
five -to twelve years of age) watched the programs intend-
ed for five to seven-year-olds and eight to ten-year-olds.
This caused discipline and attention probléms. Much of
hat educational effect the programs might have had was
st as a result.
In another location, the receiver and talkback equipment
were\In one room~in a school; the ‘transmitter for the
talkback unit was located in the health aide's home some °
distange away ‘in the village. There are no telephones.
Each time a program was to be received, 'someone had to be
sent -to the health aide's home to turn.on the transmltter.
In an area where winter temperatures often reach 50° below
zero Fahrenheit, that is no small task.
Some“difficu\\les resulted from the fact that the ‘amplifi-
cation of the ‘signal at the antenna was only sufficient
to ‘travel through one hundred feet of éable. Thus, the
antenna location, in some cases, limited #n which'class- -
rooms the receivingjset could be located. This was not
necesSarlly cons:4§§t with the best location from the
poant of view of u ng the set with pupils.

The antenna must be feallgned, in some sites, between the
school program transmission hours and the evening hour
for adult programs. Qhand-crank was provided for this
-purpose, except in Alaska, where this function was per-
formed with an electric remote control unit. The ones
ordered were not suitable for sub-zero temperature and
they gontlnually stuck.

In one school v¥§1ted,.the TV receiver was located in one
room; the equipment for. interaction was 250 feet‘down the
hall. The separation of the two units created nearly in-
surmountable obstacles to interaction, becauee the person
speaklng on the radio at’' the school could not hear the
studio's response on the television set.

The antenna“design originally callea for the dishes to be
made of six petal~shaped segments, tq be bolted together
on the site. A design change was made, however, and they
were delivered in four, rather than 31g, segments. This

51

. "




~43-

-

4

made little difference to most of the system. In one case
in Alaska, it required that the segments be delivered in a
larger and more costly aircraft. Designers need to take
account of factors such as these.

Consideration must be given to the fact that equipment -
will not always be used by engineers, and that engineers
may not be readily available when needed.

The core equipment was designed for easé of use, but’ the
peripheral equipment and the, imprOVisations that had to be
made for interaction caused serious problems that had not
been anticipated at the design level. . . - -
w

In many cases the instructions were not suitably written .
for non-technician usérs; 'there were places where there
were no labels affixed to the myriad of wires and switches.
This would pose few problems.to the trained engineer or
technician but it must be remembered ‘that this system was

for/t'e use of teachers, community coordinators and students.

" Some equipment was probably too complicated for the uses

to which it was put., There are, for example, persistent
problems with the motorized antenna position changers in
Alaska’, the'digital coordinators, and the data transmissions.
There are trade-offs between the complexity of equipment
and its reliability and ease of use by laymen.

There are also "under-design" flaws. There are often prob-
lems with echoes caused by .the half-second delay in trans-
mitting to the satellite and receiving a sound back. The
radio switch could have been deSigned to eliminate this
problem. In one project, the engineers wired the ATS-1
sound so that it came out on an open speaker in the studio
and was then picked up by panelists'. microphones and re-
fed out for transmission over the ATS-6. This resulted in
the further degradation of an already poor sound quality;
the audience could often not understand what was being said.
'
On the whole, the ATS-6 equipment behaved reliably. (It was
all brand-new during this experiment.) A good policy for
repairs might be to furnish a check-list of things for lo-

"cal staff to do to try and isolate the source of the prob-

lems, and then trade the inoperative part for a working one
by mail. Or, there should be some spares on-site.

d
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W . Manufacturing and Delivery

-,

Ample lead-time® is a necessity,

)

\ . ¥ o o
The lead-time ;eqﬁi;eq would likely be greatex 4n LDCs
begg@gg much ‘of the material would have to be imported.
This “might be true for technical personnel, as well.

-Units were delivered late, some without cables, and some
with reverse polarization of antenna feeds. It was dis- "
covered,after installation that the crystals that had heen
specified caused cross-talk on adjacent channels. Time
was required.to correct this condition. Data terminals
for the health .care system were late in arriving, and suf-
fered from a péersistent interface problem thatvdelayed
their use. The medical telemetry devices were also in-
stalled behind schedule. . ,
If problems of this magnitude occurred even with gocd 1o~
_cal manuracturihg capability, good ‘communications and
transportation, it seems, 1ikely that LDCs will experience
similar problems. There are apt to be communications and
transportation problems that exacerbage the "normal" .prob-
. lems ~f importing parts, such as difficultics with curren~"~
cy and cuxrency -conversion and with customs duties and
regulations. : ’ '

-

. -
LY

A generous stock of spare parts'is essential.

.

.. AN .
There was a critical shortage of spares in these projects.

The lack of spares frequently required sending a technician
to the site, which is more expensive than sending out a
replacement part by mail. Some equipment had been custom-
built for the demmonstration and the stock.of spares could
not e increased at a reasonable.cost after the initial
production run. Given the short duration and the experi-
‘mental nature of the project,  maintaining a large stock of
spares was not seen as necessary. This would not be the
case -for an operatfongl project. ‘ - )

rd

“

L3

13 / 13 - 13 13 3 ’ ’ L4
Special attention must -be paid tc adverse climatic condi-
tions and the possibility of- vandatism. .

-

Some evidence regarding adverse weather conditions‘has
already been offered. We know of no cases:of malicious van-~
dalism, but in at least two situations, part of the antenna
was bent by students climbing on it. Protection of dhe
equipment seems a prudent course to follow. v ;/’\
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Installation and Training * - ., :

A "decentralized" approach to installation seems to have
been effectlve.

Thg,f\eld englneers of the Rocky Mountaln STD recommend
that 'a, "decentralized" approach to installation, using
severaf\teams and multiple equlpment depots, be utilized.
An approach to this-problem wnudld most-likely be highly
country-specific; it would depend on available technical .
manpower resources, including decisions as to whether or
not to depend on expatriate help.

” * . \

It is essentlal to train people in the use of the eqplpment.
The englneerlng componentSsof the ATS-6 pro:ects regret not
-having trained people in, for example, such relatively
simple functions as, fuse replacement. The problem was, not
an 1ncapa01tat1ng one in the United States becausé€ communi-
cation networks and trained technicians are ‘available. In
Alaska, the levil of technology did tend ‘to exceed local
capabilities, 'but it was easier .,to reach tHose v1llages
than would be the case with 51m11arly remote v1llages in-
other parts of the world. .

»

=

¥ e

In one situation rn‘Alaska, a teacher was W1ll;ng and able
to take on, the.job of re-wiring the location of a badly
placed talﬁback unit. He had the tools as well as the_
know-how; ' that condltlon may not prevail in LDCs'. The “LbC
may have to develop a manpower pool for such functions.
Supplying a manual for the operation is a necessity, but
almost certainly will not be enough.  There will have to

.be tralh1hg.ﬂb551ons and séme capability for getting "talk- -

through" help in making z3iustments. There was one in-
stance,, a dramatic illhistration of what a satellite.link
can do, when a teacher in Alaska,. north of the Arctic .
Circle, recejved "talk-through" help via a voice contact,
over the ATS-1 satellite, frorm an engineer associated with
the PEACESAT project, located in Wellington, New Zealand. '

’

Equipment procurement should;probahly be centralized.

Sciutions are likely to be country-specific, but we offer
the suggestion that centralized purchasing would provide
technical compatibility, would make for easier repairs,

ahd certainly should offer economies of scale. In general,
ATS-6 pro:ect equlpment was supplied from a central point.
However, in some projects, some sites had to supply their
own color TV monitor ($400.00}. Video tape recorders
($1,600.00) and tape*' stock ($2,500300 for enough for the
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life of the broject) had to be purchased by the Rocky
Mountain sites if théy~wanted to record muterial for. fu-
ture use. . - .

Field Support -

Staff level support at rehote gites is imperative to the
successful functioning of the program. -

@

All of the ATS-6 projects used some measure.of field staff
support to see to it that things ran smoothly and to en-
hance the attainment of the program goals. This is likely
to be an important - arnd difficult - point for planners,
however. The role of the support person or local teacher
is often very subtle, as is the relationship between such
" people where there are several charged with on-site re-
sponsibilities. The cost of such personnel, whether paid
for by the project or "locally, may account for a signifi-
cant portion of a project's-costs..
There are at least two distinct levels of field support
activity in these programs: one is facilitative, one sub-
stantive. At the facilitative level, the tasks include
seeing 0 it that the equipment is functioning at the
appropriate times; instructing others in the use of the
.equipment; distributing public information about.the pro-
grams 'and schedules and getting people to attend; build-
ing relations with local groups qor figures to ensure lo-

* cal approval, for the project; and providing feedback and
reports to the project managers about the -acceptance of
the programs, the functigning of the efuipment and sug-
‘gestions for changes. ° '

At the substantive level, the tasks are oriented towards
increasing the attainment of the program goals. In edu-
cational projects, these might typically include: conduct-
ing prepardtion'gessions prior to the broadcasts and review
sessions afterwards; coordinating supplementary educational

. activities (wh%ch might be aimed at localizing the content
of the lessons); and independently presenting a portion of
the course's content. ‘ s

-Clearly, there is an overlap between the two functions.
Not all of these tasks must be performed in every project;
they are cited to give a sense of the range of tasks. The
same” person can ‘form both roles, if qualified, and some
of the tasks mefitioned can be assumed by the programming
itself. There {is considerable flexibility.in assigning
these tasks to the project's center and to: its receiving
sites. There are trade-offs in effectiveness and cost
against the demands of the situation. The major point
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is that not all of the tasks'can be performed by the center.

Some of the tasks will have to be undertaken in the remote
sites. The primary example is that of reviewing and rein-
forcing thg program content, a need consistently demon-
strated in educational technology and media projects. The
instruction alone, without\interaction, interpretation,
and reinforcement, is pot~sWfficient to produce learning
and behavioral changes. There must be some local teaching
or review. For LDCs, this is a critical question, because
field support is expensive, and it is sometimes difficult
to get trained personnel to work in remote communities.

There are several factors contributing to the-need for an
on-site instructional assistant. We concluded from our
observations that, regardless of the availability of in-
- teraction, the need for hav1ng a local expert is greater
when the audience at the site is larger, when the goals
of the program are more explicitly educational, when the
audience is less motivated, -when the subject matter is
more general, when the educational level is lower, and ,
when the audience is younger.

In classroom 51tuatlons in primarg’schools, the need for
a local .teacher 1s greatest. 1In the small classes of
medical students,’ using a large amount of two-way inter-
action, able ‘to see and be seen by their professor, there
may be little or no need to have an on-site instructér
for that content material. >,

-

Field support personnel must be trained to do their jobs.

The level of training required will, of course, vary with
the'nature of the course, but the use of highly-tirained
persons may not-be necessary if proper support. is provided
by the project headquarters. For the most part, the in-
schopl educational programs relied on the already highly-
~skilled classroom teachers to perform their role of inter-
preters of the transmitted information without any addi-
tional training. Less formal educational programs tended
to omit the use of an on-site person, although the facili-
tative responsibilities were already covered in these
sites by people employed primarily to assist with other
programs being directed to the same community. Some com-
munity members' training consisted of little more than a
short session on how to operate the equipment and file

the required reports.

In the LDC context, we feel it worth raising the question
as to whether any single individual, in a remote site,

would have sufficient training and the necessary qualifi-
carﬁons to be able to cope with several streams and levels
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of in-school instruction and with several streams of con- !
tent directed to adults and dealing with development |
information. Given the fact that, for a wide variety of .
reasons, the least well-trained teachers are usually found

in the most isolated areas, this question needs to be

'seriously addressed.’ .

The practice of m¢ d1c1ne in Alaska, for e ;ample, illustrates
why the skills avallable at the remote site level are a
major factor. .

Prior to the use of the ATS-6 experiment, the Indian Health
. . Service in ‘Alaska has used HF radio and the ATS-1 satellite
' for a voice-only medical Care support system. In remote .
Alaskan villages, local residents who have been given a
few months training in diagnosis and treatment provide
. medical care, supported by radio consultations from physi-
cians. Those patients whose problems are beyond the skills
of the local health aide must be evacuated to a hospital.
The decision to evacuate is based in large part on the
level and quality of the care that can be provided on-the-
scene.. The value of the telecommunication link is that
it makes it possible to support the field workers and find
out when patients are in need of evacuation. Without at
least the audio'Jdinks, health services in bush Alaska would
be severely degraded. But.the limiting factor in the pro-
gram is still the level of skill available in-the field,
ratHer'than some characteristic of the medium. - ,
.The Rocky Mountain project, which broadcast an average of
eight ‘hours per week to each of its sites, expected utili-
. zation personnel, who did not have any substantive respon-
" sibilities, to spend two to four hours per day, or about
15 hours per week, on their satellite-related duties, which -
included both public information and report—-filing. . They
found that many of the site coordinators felt\that that was
an under-estimate of the time they actually ssent on the job.

f . Liaison between the project and the local users ind inter-

i ested parties is an important function performed the
! field personnel. Most of the projects made a point\ of
j either going through local or already existing organiza- N

/ tions to recruit or hire their field personnel or hir qh'
local residents to do the job. Those field personnel w

seemed to be most aware of, but not necessarlly involved

local political arrangements seemed to function better than

those who were outside of that arena. As testimony to the

/ importance of the local person in that situation, the proj-
ects' management reported that they felt that a good deal \\\\

of the differences betwean their more and less successful

sites were attributable to the job done by the field per-

sonnel.
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Strong support and feedback needs to be provided to field
personnel. ‘

~

We observed a very close relationship between the amount
and the detail of the information provided to the field
staff and the acceptance of the program by the local users.
Most of the projects provided at least minimal information
about the programs that were +o be broadcast. ILocal teach-
ers were critical when they felt the information was too
vague to be of value to them in planning accompanying or
complementary class activities. In some cases, the field
support persons were the critics, reporting that they were
sometimes inadequately informed of what the broadcast
schedule and topics were to be. The issue of communication
between the project management and the project users is one
that produces a great deal of emotion, and one that has a
direct effect on the users' attitudes and participation.

The teachers, in particular, were susceptible to .resent-
ment if they felt they were not being well-enough informed.
Their position in these projects was usually as a person
whose teaching routine was being disturbed by the introduc-
tion of a new - and temporary - curriculum change. They
often expressed the feeling that they were being asked to
modify their practices at considerable extra work for them-
selves for a program over which they had little or no ‘con-
trol, to which they had little or no input, and which would
soon be discontinued. It is not surprising that teachers
in those circumstances might feel some reluctance to commit
much effort to the course. Teachers also noted that tlfey
did not have enough time to incorporate the supplementary
activities, because of the satellite scheduling and .the
press of other courses. ~

Sometimes such feelings seemed to be the result-of failures
at the project level to distribute information. Sometimes
they were due to failures at the local level to share
available information. Sometimes it was because of a
lingering attitude of resentment for failures that had
since been rectified, but had created an atmosphere of
alieriation. The kind of information supplied to the field
was usually not too detailed, and the response of the lo-
cal users indicated that the more detailed it was, the
happier they were. Teachers' guides containing schedules
and synopses of forthcoming programs are an absolute mini-
mum; the more additional activities and resource sugges-
tions they contain, the more likely they are to have a
positive effect on. the students' learning, provided they
are used. Newsletters and field staff conferences were
used by some of the.projects with good results, judging
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The existence of a communication channel and a person to o Y
contact at project headquarters can make a positive con-~ '
‘tribution to overcoming the problems resulting from inade-
quate information. Although it does not seem to have been
tried extensively in the ATS-6 projects, it may be neces-
sary for the headquarters to initiate contact with its
,fin§ staff on a regular basis to solicit feedback from ”
them> A mail channel, could be used for this purpose, but
it is slow and is biased against those who do not communi-
cate well in writing. (This entire problem area requires
the most careful attention of the LDC planner, because of
mail delivery problems and the skills level of the person
at the remote site.) This is one of the ways in which
such a voice channel for general administrative use would
.be valuable. An informal - but regular - telephone or
radio contact between the field staff and the headquarters,
\ and among the field staff, would have the additional advan-
tage of providing the opportunity for -serendipitous discov-
eries about how things are working.

[}

Management

Planning

A clear definition *of project objectives is a critical
necessity from the. outset.

This is needed for several reasons. The first is to guide
decision-makers. The second is to avoid that situation in
which the technology begins to "drive" the system. Careful
and detailed study of needs, both actual and perceived, is
also required. Then the technology can be harnessed to
serve the program objectives. It should be noted, as well,
that the technology should be controlled and operated by
those whose primary concern and task is the accomplishment
of the program objectives.

Planning~should be solidly based on local needs.

In the ATS-6 projects, there was really not time for ade-
quate community involvement, because of the short lead-
time . from the decision to place HET experimentsr§: board
to the launch date. The content areas were chosen before
the creation of consumer committees. The system design
should strive to accommodate the users' needs and prac-
tices, not impose upon them, if it is to be fully effec-
tive. There were some surveys undertaken; it seems
likely, though, that the determination of what areas to
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program was not a function of these, but a response to,
federal priorities and the availability of federal funds.
Some needs, such as the need for medical communications in
Alaska, are obvious, but they still require study to know
how to program for them. Surveys require lead-time and
they should not simply be affirmations of pre-conceptions
via a marketing approach. .

The Appalachian Regional Commission had a recently com-
pleted needs study before it was necessary for them to
make operational plans; the RESAS and the production cen-
ter already existed. Had this not been the case, they
estimate they would have needed an additional ‘one-and-
one-half year planning period to develop the essential

community information, input and involvement.

Overselling the benefits of a high tec¢hnology delivery
system can create problems.

It is, from a management point of view, desirable to
kindle people's imagination, at the early stages of the
project. But the possible negative effects of disappoint-
ing expectations must be considered. Here, the promises
may have been too extreme; most likely everyone was

caught up in the excitement of this new venture. Reading

early documents prov1ded us with the impression that there .

were no problems in the coverage areas that the satellite
programs and the social services delivery system would not
alleviate. Allowing this to happen in an LDC may® well
produce the effect Prof. Daniel Lerner has often decried
when he talks about "the revolution of rising frustratlons.

4

Planning for the development of personnel resources is
essential. . .

Long lead-time will be required to train staff for any
high-technology level, especially if it requires sending
trainees out~of-country. This is not only a matter of
time, but of added cost. It is highly probable that need-
ed skills will not be available‘'in an LDC. (Indeed, they
may be in short supply in developed countries: For one
thing, the technology is new; not too many people any-
where have - developed skills to handle it. As satellite
pro;ects proliferate, the shortfall may be even greater.)

The effect of*the time-line for implementation of a
satellité system on the' planning of programs is worth
con51der1ng. Once the decision to have a satellite . has
been made’ and the contracts signed, it is a reasonable
surety that within "X" years, a satellite will have been
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built, successfully launched and orbited. In the case of
the ATS-6 this means that programs were rushed to comple-
tion to meet a launch date; there was little time to pre-
test them, to make the sort of adjustments one would wish
to make in an operating system. The time factor applies
to both hardware and program development. In the U.S.. .
case, it was possible. to recruit qualified 1nd1v1duals to
plan currlcula, write scripts, produce programs, design
engineering, install equipment, conduct. research and eval-
uation, work as site coordinators and manage the projects.
This may -not be the case elsewhere.

Al .2
. . o

The planner might wish to consider the. beneflts‘of design~
ing a system that is implemented in progressive’steps.
It might start with existing radio and television systems,
which can provide a training ground, both before, and after
the implementation of a satellité” system, for &« wide varir
ety of skills and resources. An existing system can aléo
‘be used to test programs that will, Jater, be transmitted
via satellite. o
! . i N <
Internal ,Coordination ¢
R -

> ) A
. ‘.

. Sy .
A method of creating interdisciplinary cooperation must be
devised and implemented from the outset.

One’ of ,the major probiems of an enterprlse such as’ the . ATS-6
pro:ect is that those who come from different academic and
profe551onal dlsc1p11nes must be forged into a smpothly
working team. This is perhaps the hardest task of all. In-

_volved in the process are businesses and professions that

are not accustomed to working togethéer and that, must develop
a common vocabulary. In some countries, where broadcasting
or primary school teaching is a lcw-prestige occupation,
but being an'engineer or a college professor is not, devel-
oping a common approach will be a lengthy, difficult and
even costly task. (Costly since many LDCs may require ex-
patriate help to smooth and ease thé process.)

The clarity and commonality of goals and priorities con-
tribute to this process. An interface must be maintained
between those designing anfl producing the programs, the
project management, and the teacher and community levels.
In~school programs must be seen as useful by teachers.

.Teacher resistance can readily be intensified, perhaps
. even to the poirnit of paralyzing the workings of a system,

if the system design is not appreciative of what it is
the teacher really does ~ and where - and when. The ulti-.
mate control of even the most-elaborately designed system

~is in the hands of the teacher; he has an "off" switch.

No amount of legislation or regulation can keep that switch
turned "on", that set plugged in and working.

;61 ’
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There is a need for clear, simple lines of‘requnsibilitx.

In one prOJect, curriculum deSLgn and scrlptlng were done
in one’ city, production ‘and broadcast. in another, and the
interaction was transmltted from ,still a third.city.: \Not
enough provision was ‘made, either in the budget or in! the
diffuse way management authority was exercised, to see to
it that these three elements met often or meshed. The use
of a second studio and transmission facility for the live
interaction increased the dlfflcultles. \
Communication problems and the ambiguity of the locus of
authority meant that the programs that were produced often
did not conform to the curriculum de51gner s intent, and
the interactive teacher often stressed other points than
those that the designex thought important. In some cases,
the interactive teacher even contradicted points made ln
the pre taped program._ﬁ \
One pro:ect had three major phases: planning, developmen-;
tal, operational. Problems became worse during the tran-,
sition from one phase to another. Lines of responsibility
between' broadcasting and engineering, between productlon
and content were blurred. At one time, when one pro:ect
was dealing with two different content areas, they seri-
ously considered having separate field workers for each
area. This would have created even further diffusion of
the lines of responsibility, and undoubtedly confusion

at the field worker level.

-

External Coordination and Relations

o

Relations with sponsoring agencies must be clearly under-
stood and goals must be clear at all levels.

This was not the case in the ATS-6 projects. The lnter-
est of some of the part1c1pants, at the federal and proj-
ect level, was primarily in a demonstration of the feasi-
bility of inexpensive ground stations, not in educational
programming. This caused some shift of emphasis away from
educational goals. NASA had still another set of goals.
(Appendix D) Different components within the projects
sometimes had conflicting goals. This is not to suggest
to the LDC planner that different components may not need
or have different goals, but rather to suggest that the
differences and relative priorities must be clear to all
concerned. Then implementing and achieving the goals can
be far more cost-effective and cost-beneficial.
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The project should develop links with existing institutions.

It is, not absolutely necessary to locate';he project within
an existing organization, although most of the ATS-6 proj-
ects were so located. What does seem important is to have
good relations with bodies already in place. Most of the
Jdnstitutions running the projects already had ties to the
federal, state and local governments, and to regional and

. local organizations. If these ties hadn't existed or if,
for example, the Federation of Rocky Mountain States and
the Appalachian Regional Commission hadn't exlsted, they
probably would have had to be greated. There wasn't the
time ‘br money* for the ATS-6 projects to build institutions'
or linkages de noyo. To the management of a totally new
progect“ the extédht of linkages to existing entities repre-
sents a series of‘trade-offs. Close relatlonshlps to them
are probably time-savers, perhaps even money-savers.
Against that-must be viewed institutional resistance to
.change. Determining trade-offs is not an easy or simple
process; the approach to it is, again, most likely
situation-specifici™

-

Innovative projeéts must have consistent high-level support.

@

What is at issue here is not only money, although consis-
tency of funding is a major factor. The startup period
for innovation is a stressful, even a painful one. Knowl-
edge of firm, high-level support is a benefit to morale,
and cushions management (and all levels of personnel)
through ‘the inevitable day-to-day setbacks. High-level
support can cut through administrative bottlenecks, bureau-
cratic delays and resistance to change. At the time some
of the ATS-6 projects were facing a change in sponsorship
from one federal agency to another, they also had to face
Congressional actions affecting funding for all such ex-
perimental projects. ' The absence of consistent, hlgh-
level support created tensions, uncertainty, delays in
procurement, and problems with staff recrultment. The
tasks to be accomplished were difficult enough without

the added burden..

8

Software

L]
Y L)

The software, sometimes called courseware or programming,
presents the educational content. Ultimately, the software
:+ is the key element in any educational technology or media
education project. All the rest - researching, planning,
the technology itself, the:management and field support,
are basically steps (albeit critical steps which require
extremely careful planning) necessary to arrange the
elivery of the software.
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Curriculum Design ' ’

(4

User input mJSt be obtained at the earliest stages of the *
currlculum design. ..

-
+

Decisions about ‘what topics to include, how to structure
the curriculum, and how to present the information can
best be made with extensive knowledge of the conditions
and sentiments that will be,encountered in-the field.
There are a number of ways to go about getting the kind
of information that will be useful for planning activities.
One technique that was attempted in the ATS-6. projects was .
needs assessment. Planners of the project used-several -
methods of gathering data about the field situation. They
* looked at existing data about the skill levels of the popu- -
lation and the penetration of communication media and so-
. cial services in the area. They administered question-
naires to people who might be affected by the project.
They went into the field to conduct interviews with local
. leaders and residents. In some of the projects, advisory
- councils composed of leaders and experts were formed; in
others, consumer committees consisting of representatives
of the affected groups were established. Groups such as
these were 'to advise project planners about the.needs and
perceptions at the local level, to make suggestions, and
to react to suggested courses of action presented by the
planners.

The fact that such groups are established does not ensure
that worthwhile information is gained. Often the user

groups have difficulty in expressing themselves or even
thinking of things that would be helpful. For example,

in one project, the user representatives helped choose a
program format involving extensive use of puppets and other
techniques that may not have been entirely appropriate to

the educational objectives of the programming. The reason
they favored this particular format seems to have l :en that
it was the one most similar to one of the few examples of
‘well-publicized and-popular childrens' programming with

which they were familiar. Trying out suggested characters
and, techniques with the participation.of user representa- .
tives might have led to more relevant and beneficial programs.

As a case study of the difficulty user groups have in speci-

fying a service that they would like but currently do -not

have, one might look at the experience of the Materials =~ ~ . T
Distribution Service in the Rocky Mountain project. The

Materials Distribution Service was one of the most popular

programs of the entire project. The teachers told us ‘they

liked it for a number of reasons. It was very convenient,

because the videotape recorder was simpler. to use than a
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projector and screen.  They knew exactly when a given film

would arrive (via satelllte), so their®lesson plans were not’
upset by late mail deliveries. The videotape format made
it easier for just one or a few children to watch the pro-
gram. There was always the chance that something they had\
not ordered specifically to show to their class would be
found to be relevant and could be incorporated on short '
notice. And finally, they mentioned the fact that they

were able to build ‘up a large library at relatively low

cost because the project was subsidizing film purchases.
Given all these advantages, one would have expected’the
teachers to be asking .all along for such a service. But

- the Materials Distribution Service was not much discussed

in the’'needs assessment and planning period. It was only.
added to the experiment as an afterthought.

3
In some cases where planners conducted "needs assessments",
they seemed to be conducting a "market survey" instead.
A needs assessment ought to start out with as few precon-
ceptions as possible about what it is that the project
ought to deliver. A market survey seeks to find out whether
people will accept what -planners have already decided’ to do.
It is not surprising to find this pattern. Since most
projects will be, initiated by an entity that already has
a plan, there is a tendency to focus on a market approach.
b
Information~gathering activities should cover a broader
range of toplcs than just perceived needs. These early
efforts are 'an excellent time to collect data on the ac-
tual characteristics of the environment (such as the num-.
bers and ages of students in a classroom, the sizes and
numbers of classrooms in a school, the lighting, “the
acoustics, the school's daily schedules for classes and
meals, the availability of electric power) and on the
skills levels and attitudes of the intended audience. One

- project failed to assess the entry level skills of the

students its program would reach and badly undershot the -
actual abilities of the students. As a result, the stu-
dents were bored by the’ program and their time was felt

to be wasted. <

-

Supplementary activities and materials have a significant
role to play in an educational media 5ystem.

A certain amoun: of local interpretation and review is
necessary, especially in more formal educational contexts.
Planners consistently seem to underestimate the importance

- of these activities in their concentration on the techno-

logical aspects of the education system. Because the pro-
grams are designed to fill ,jostor all of the class period
for that broadcast day, teachers have little' opportunlty
to prepate their classes for the content of the coming
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program before the transmission, or to review the material
and try to clarify any '‘points that are not fully under-
stood after the transmission. s

In one project the students enter the classroom shortly
before the beginning of the transmission and view the

. program. At the end of the transmission, they have time

to fill out a short evaluation form on the day's programs
before they have to leave. In another project, a second
progr began immediately after the first, which-precluded
any reyiew of the first or preparation for the second.
This was caused by the decision to f£ill the entire time °
with programs, rather than by educational considerations.
Some of the programs do attempt to include a review at the

end of the broadcast, but little can be accomplished in
the shoft time avallable. We feel that the educational

. potential of the programs is severely curtailed by this

decision.

Equally as important as these review scheduling considera-
tions is the systematic use of supplementary activities

and materials to reinforce and enlarge onthe content of
the television segments. In the teachers' guides created
for some of 'the programs, suggested projects and techniques
for relating the course content to the specific local con-
ditions were included. Teachers praised the intent of

such materials, but noted that because the course designers-

often seem not to have been aware of the constraints under
which they were operating, teachers often had no opportuni-
ty to implement the suggestions in their classes. Course
de51gners must also ensure that the opportunity for use is
planned intqQ the overa;l schedule. .

Supplementary materials ought to 1nclude some printed sum-
mary or expansion of the program content, so that the stu-

dent has a permanent record of the course's material. Wbrk-‘

book format review or drill- exercises can make.a valuable
contribution to the student's learning experiences. In many
cases it is necessary for the project to Supply supplemen-
tary resource materials if the students are to have the
opportunity to pursue the subject beyond the minimum level.

One of the adult formal education projects reports that
they find it-necessary to supply each of the students with
an 1nd1V1dual copy of each of .the readlng assignments.

Their experience has been that unless each student has his .
“own copy, the material will not be read. That same project

also supplies a moderately-sized library of supplementary
materials at*each cluster of their remote sites..

* Another of the projects, this one directed at an in-~school

audience, of young chlldren, supplies a set of materials to

v be used in drill exercises directed by the television
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teacher. Unfortunately, some of the remote sites are not
able to use the materials. The target audience shared
classrooms with many students of different age groups.
The materials are supplied in sufficient quantity for the
students of the correct age group, but the teachers are
not willing to pass out the materials unless all .of the
students can have them, because of the probable social
and discipline problems. ’

Y

®

Ingtruption via the satellite should be integrated into
existing curraicula. i

The ATS-6 educational programs focus-on subject areas that

are not part Of the traditional curriculum in most of the
schools. This is a deliberate choice, based on the -assump-
tion that schools would be more willing to cooperate with
a program that does not require changes in established
prdctice. However, such an approach entails a cost that

‘should be explicitly considered by planners of educational

systems. A project that expects to tackle a broader range
of ‘topics as a more permanent component of the educational
system would undoubtedly choose a more integrated approach.

In the cases where the televised instruction is used to
supplement a course taught partly through traditional
means, the necessity for good coordination between the two
portions of the course hecorns obvious.. In the courses
that use this approach, the coordination is provided in
part through satellite conferences between the instructors
for both the television and the traditional portions of
the courses. When many remote sites are involved, more
channel capacity and a more instituirionalized approach
would be required, but the principle wcowld be the same.

Rigid scheduling of the programs has some drawbacks.

People at scme of the remote sites report that a serious
problem associated with the rigid schedule imposed by the
satellite is the inability to interrupt a broadcast to
seize an opportunity to develop a class's interest or to
clarify a confusing point. This is particularly frustrat-
ing to teachers. They point out that, of the things done
over the satellite, only the intéraction absolutely re-
quires the real-time use of the satellite. "The programs
could be distributed by mail on videotape casettes, or
recorded locally when transmitted over the satellite.
Then sites could fit the programs to local schedules and
interrupt individual programs at will.

When asked whether .they would be willing to give up the
interaction in order to gain local control of scheduling,

G7 :
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they give mixed replies. Many feel that:if the interaction
were better organized, it might pe worth giving up local
scheduling control in order to have it, bhut they do not

find the current structure that valuable. The projects con-
cerned with medlcal care delivery also find the rigid sched-
ules very constraining. They would prefer an "on-demand"
availabidity. ‘

There may be some advantages to rig%id scheduling. Sites

may be more likely to use the programs than if the sched-
uling were a local option. However, project planners mlght
.not wish to permit such latitude in a system.

Y

Software Production S L

?

The production of video software requires more time and
effort than many planners expect.

2, .

« ) ‘ kS
Representatives of literally all the agencies involved teldi.:« ..
us they now feel they paid too little attention to the soft~ .
ware component of the educational system. They underesti--
mated the amount of effort and lead~time requlred -to produce
good instruction. This is not to imply the projects had not
anticipated that production would be a major part of their
activity. Indeed, most projects- commltted the lion's share
of their budgets and staff to the task: But the internal
and external constraints are very large. One project was
able to resolve various institutional problems and proceed
with production only some weeks before they were to go on
the air. Another well~funded project, with its own moder-
ately well—equlpped studio, was able to complete an average
of 20 minute$ of production a day. And this was only pos-
sible by running the studio virtually around-the-clock.

The producer felt that with a larger, better equipped studio,
= he would have been able to produce one hour of finished o

programming a day. /

“

v

LS Y

®

The scripting and production effort muér involve people
from all relevant disciplines.

The process of designing curriculum and producing video »
lessons is not an easy one. The vocabularies and experi=
ences of the educators are quite different from those of
the people involved in production. Yet, the two groups
must cooperate intimately in order to put together program-
ming that is both pleasing and educationally effective.
Some of the projects mndeled the organization of their
production -groups after the system used at The Open
Unlver51ty in Great Britain, in which "course teams"
consisting of content specialists, educators, scrlpt
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writers and production staff, work together from the very
beginning to design and produce a finished course. They
find that in this approach, the content people learn to
take production fectors into account, and the production
people become committed to the educational goals of the
project. We feel that this approach is much more success-~
ful than one that separates the functions either in time
or in space or in organizational units.

The production effort must have clear objectives and

priorities.

The objectives, of the production groups are not limited to
the task of produicing programs. Rather, the goals must be
thought of in terms of producing changes in the students. .
These goals must be quite clear so they can be a guide to
the course team. They must also be held in common by the
entire production crew, to avoid a situation we frequently
witnessed. The people associated with the content of the
program did not have a clear enough idea of what effect
they wanted the program tothave on the students. As a re-
sult, they could. not give! adequate direction to the people
involved in the technical side of production, who fell
back on their professional training for guidance and tried

. to produce programs that were of high technical quality,

regardless of educational effectiveness. The situation
must bg fostered in which the production staff is commit-
ted to educational effectiveness. The opposite priorities
prevail in most of the projects ,we observed; ‘the produc-
tion groups seem to value professional "polish", and their
goal prevailed in-light of the educators' undlear goals.
Very seldom did the projects apply standards of education-
al effectiveness by testing a program on representative
.students to see whether it achieved its intended goals.
Only a clear. statement of goals and an explicit ordering
of priorities that is shared by the entire staff can .
rectify thie situation. .

- . . %
5 . ¢

. Every effort must be expended to ensure that‘the programs'

actually produce the desir:d results.

The preparation of instruction for a mass dlstrlbutlon
system differs in a crltlca@ way from classroom instruc-
tion. The programming must be as effective and efficient
as possible in attaining its educational objectives, be-
cause the waste caused by an unsuccessful or inefficient
program will be very large. The investment in the distri-
bution system can only be justified if the programming
that is distributed works, and works well. Ineffective.
programming for mass audiences wastes not conly the invest-
ment in the 4istribution hardware, but also the time of a

| G9 -
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very large number of students. It is sométimes forgotten
that, especially in the context of the LDC economy,
student time has a dollar value. The cost and effort
required to produce- very effective programming is high, ’ -
but it is spread over a very large number of students. i
Program designers and producers must be certain that.a
program actually works before it is distributed. ’

The ATS-6 projects were unable to do this: they had

little lead-time to produce programs at all; they were

not broadcasting to a mass audience and could not amor-

tize any extra production costs over a large number oI

students; they saw their goal as; demonstrating the fea-

sibility of a satellite distribution system, not demon-

strating educational techniques. The pxojects did

strive to produce good programming; but/ they had to ~

produce programs on short notice and in a context where | \
speed and quantity was more important Fhan quality. 1In |
many cases their funding was too limited. '

Some of .the projects did what they co Id within these
constraints. They distributed some scripts to educators
before the actual production of the program. They sent
early videGtapes out for review by educators, but rarely
- were they able to assemble representFtives of the intended
audience to view programs and provide feedback. None of
these activities can substitute for/d systematic policy
of showing the programs to students), preferably at an .
early stage in their development, and testing.the students
to see whether they actually learned what the program was
intended to teach. Then the program can be revised until
it succeeds in teaching that conteat, and possibly without
dramatic increases in the cost of j:odugtion.»-"‘”

This general-approach would reveal road-blocks to learning
that could be corrected. We observed lessons in which the
vocabulary level of the script was far too high for Fhe
majority of the class, and in which \crucial points in the
content were obscured by the dramatie or humorous format.
There were programs in which some content was presented
far too briefly when’'other, less important points were
overemphasized.
/

One of_the projects, which is repeating most of its course
material in a second semester for a dififerent set df stu-
dentsw is using information that it gaf&ed in the first_.
semestler to revise a small number of its§ programs.; This
may be. a reasonable way to evolve programs of quality,
particularly if serzeral cycles are possible. Ideélly,
there would have been a budget for pre-testing and re-
vision prior to the first broadcast. \
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A second problem was with the kind of information that the
prOJect had ‘gnllected about their programs. It was almost
solely concerned with what the students liked and disliked
about the charasters and format of the presentation, not
with whether. the \content was being learned. Such attitu-
dinal information®has limited usefulness for guiding re-
visions of the programs, . although it can be valuable for
making other changes in project. operations. The learning
measures consisted primarily of a final examination given
at the end of the semester, which might tell something
about whether students had learned anything from the course,
but would not provide much information about where or how
to revise programs that had failed to convey the content.

Other techniques were also used by the projects for gather-
ing data and getting feedback about how their programs were
succeeding in the field. One project, which had a rela-
tively limited number of sites, made an informal telephone
survey of the sites after each broadcast. Most projects.
received reports from their field personnel on a regular
basis. Some called regional meetings of the field people -
to let them share their experiences with each other and
with project management. In one program, .traveling con-
sultants, who had substantive responsibilities for instruc-
tion, were de-briefed by the producers toq get 1nformatlon
about how well the programs were working.

Format and Presentation

The primary determinant of: the presentatlon format for
instructional programming must be educational, not aesthetic,
considerations.

3

There was a strong tendency in some prOJects to adopt a*
"draratic" or "entertainment" approach for the presentation
of the course content. We were convinced by what we ob- -
served in these grOJects that in most cases the use of , .
dramatic vehlcles for presentation, the inclusion of humor,
the use of elaborate sets, color, and slick production
technlques and the attempt to "keep the audience enter-
tained while they are learning" were irrelevant to the
intended ‘effects of the instruction. While, it'is true

that users will not watch dull programs for long, inter-
esting programs can be produced without color .and slick.
techniques. Neither color nor slick technlques will make .

a dull program interesting. In many instances we felt

that the use of such approaches could degrade “he educa-~
tional effectiveness of the program. We do not argue for

the complete exclusion of such techniques, but rather for
making them subordinate to educational goals.

Tl
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The use of dramatic vehicles has other drawbacks beyond
the fact that it can actually impede learning. More
preparation time and a higher level of performing talent
is necessary to produce dramatic material. It also re-
quires that a 51gn1f1cant portion of the broadcast time .
be devoted to activities that establish and maintain the
dramatic flow. . . .

: \ Y .
One producer told us that the content density in'ﬁany‘of
the segments he produced was kept deliberately 1lc *, in .
order to slow the pace of instruction and add levity.to
the process. There may be merit in low content density
that is based on empirical evidence, but we doubt that
the best ‘way to keep the density low is to use tne%évall—
able time to sustain an irtrelevant drama or to prov1de a
stage for humorous skits. This time .could more pgofltably

L}

be used for review sessions, or for maklng it possible to
transmit a greater ‘diversity of programs in a fixed amount
of satellite time. In another project, the local/coordi-
nator reported that the lectures transmitted to the college
level students at her site were "over produced" and that
the use of elaborate visual aids prepared by the graphics
department seldom added much instructional value when com—
pared to -simple chalkboard drawings. :

-

Attempts to adopt formats from other contexts can be
counter-productive. -

>

4

The projects whose audiences were in-school youngsters all
seemed to want to emulate programs like "Sesame Street" or
"The Electric Company" in the use of very slick, fast and
humorous sequences. The budgets and time for research,
development ‘and production of the ATS-=6 programs are no-
where near that available to the. well-known national shows.
The ATS-6 projects conducted almost no research ‘in the
developr ant of their programs; the nationally produced
shows relied very heavily on empirical measures of success
in their program development. It does not seem reasonable
to try to imitate the techniques of a program that had an
hourly program budget many, many times larger.

Different audiences and subject matters require different
approaches.

We noted differences between audiences in what featurés
they seemed to like and in what approaches were most appro-
priate for different topics. The broadcast length that was
tolerable was different for different audiences. One se-
ries of programs for eight.to ten-year-olds that ran for

30 minutes without prompting any active response exceeded

a2




<

“

’

Al

]

The ATS~-6 projects in the cﬁiéﬁd States do not shed much

* very distinctive style was used. The programs were broad-
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the attention span of the students. In a similar series

of programs that did prompt the students to make active ¢
responses during the pre-taped portion of theé instruction,

the audience of five to seven-year-olds was not ready to

sit through a 30-minute broadcast and interaction session.

Young students reported liking the characters portrayed by
puppets much better than those played by real actors. Both
- younger students and college graduates told us that they e
liked the -use of film-clips shot "out in the field" to
show real ekamples- of the things being. tdlked about in the
course. Adult audiences in 2laska seemed to engoy the seg- .
ments that were filmed in the villages more than those
made in the studio. Panel discussions seemed to draw
mixed reactions, probably depending on the individual's
interest in the topic of discussion. In appropriate con-.
texts, suchzas the medical education programming, the use
of "talking heads" was positively received. 1In a number
of cases involving attempts to interject humor into the
programming, it seemed that the production center's sense
of humor was not understood at the-remote sites. For ex*?
ample, actors.would do a part parodying- a well-known fig-
ure and the audience would miss the humor entirely, pexr-
ceiving the actor's behavior only as strange. In another
instance, a character modeled after a sportscaster with a

cast to an audience not overly familiar with television -
and they did not understand why the character's mannerisms
werg so affected. :

/ .
One course was essentially a correspondence course using
video lectures in both satellite and videotape forms. They
found .that one of the virtues of correspondence courses-—- ~
self-pacing by the students--was lost to the rigid schedule
of the satellite. Attendance nearly doubled at continuing
professional educationcourses for teachers when arrange-
ments’ for teachers to get graduate credit for the courdes
were made. The basic lesson for planners is that there is
no single approach that is'good for all circumstances.

Y

Software may have to be adapted to accommodate local and e

cultural differences.

A

light on the extent to which it may be necessary to adapt
programming to fit local conditions or cultural differences.

To begin with, the question of what is localization must be

sharpened somewhat. -One way to localize would be for the T
project's central studio to produce different versions of
the programs that it feels are adapted to fit the differing
, circumstances. Consumer committees, such as were used (in

¥
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Alaska, can contribute significant advice and guidance. ’
Another method is tq transfer some control of the system
to the remote sites by giving them choices among different
programs or by structuring the systems so that scheduling
can be dohe by the remote sites. Still a third type of
localization could be accomplished by turning ‘some produc—»
tion responSibilities over to the remote sites, either

for local use (as %is the case for many of the suggested
supplementary activities) or for rebroadcast to some or

. all of the sites.

The ATS~6 projects make very few concessions to localiza-

tion or to the concept of minority programming needs. )
Across the breadth of the projects, there aré many cultures .
and a fair amount of linguistic diverSity. There art also

, sizeable differences both in socioeconomic strata and in
life—style. .

One program especially adapted to local culture needs and
the needs of minority audiences is the "Alaska Native
Magazine". It uses a?discussion format with inserted film
' clips made in the local sites and it, addresses "Native"
issues. It seems well-received by all audiences, includ-
ing the non-Natives who view it. This- same program in-
corporates the projects' only use of multiple language
programming, by broadcasting simultaneous language trans-
lations into two Native languages on the ATS-6's extra
audio channels. There are several factors, though, that
make it difficult to draw any firm conclusion from.this
experience. To begin with, everyone has to listen to the
same language. Almost all of the audience speak English
and many do not speak their Native languages. Secondly,
- the presence of whites who speak only English may -inhibit
requests to listen to a Native language translation.
Finally, the program topics are of strong interest to all
0 Alaskans, Native and non-Native and to people of many dif-
ferent socioeconomic¢ groups.
The Rocky Mountain STD programmed no special language oxr
content for the wide diverSitv of minority groups within
its.coverage area, although it was careful to use actors . ~
from many of these groups. The rationalg is that all of
the students who view the programs are already being in-
structed in English in their schools. Schools with high
proportions of Spanish-~speaking pupils report no problems,
. either in language or content matters, related to cultural
differences. There were no complaints received from any
minority groups, relating to the.absence of any specific
minority group programming or minority language use.
We saw programs that failed because they were either
irreletant to local needs or culturally inappropriate.

7y .
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One such program, purchased from an outside source, uses

a cast of well-dressed and obvious middle-class chil-
dten. They are shown climbing to the attic of an old
Victorian-style house to rummage among things stored there;
these "things" are used to illustrate the health-care. les- .
son being taught. The film shows them walking up ‘a very
narrow, steep stairway, a visual "cue" to the fact that it’
is an attic being entered. We watched this program with
children in a very isolated village. None of them had ever
seen a Victorjian-style house, nor an attic. They were
mystified by this "funny" room and the collection of
strange things in it; the content the film was trying to
teach was obscured by their 1nab111ty to identify the locale.

An example ofhlocallzatlon by turnlng some control of pro-
gram choice and scheduling over to the sites is found in
the Materjals Distribution Service. This was, as earlier
discussed, very well received; perhaps because it was A
addressed to falrly limited goals. It might be difficult
to administer in another or larger application. .

Locally produced programs might have the most impact when
used locally. ©6n an Indian Reservation in the Rocky Moun-
tains, we viewed the DenVer—produced program with a group
of children. The children were bored and restless. (In
all fairness, similar reactions of boredom.were obsérved,
although perhaps not to the same degree, when we watched
the same programs with non-Indians.) ~ After the broadcast,
we were invited to view a program the children themselves
-had made, using a portable videotape recorder. It was an
interv1ew with the local storekeeper (one of the few jobs
in the community). The tape was an extremely amateurish,
black-and-white production. The camera was so unsteady

it was hard to watch the picture. The child  conducting

the interview shook from stage-fright and there were long
pauses when he tried to get up enough nerve to ask the next
question. The focus and sound faded in and out. The light-
ing was dim. But, within minutes ,after the ‘'start of the
tape, the room had filled with students who had come to
watch and who were (as we were) enjoying it immensely.

We do not recommend decentralizing production but wish to
make the point that locally produced programs do have a
certain strong appeal to local people. In a different proj-
ect in which ‘local productlons were broadcast to a wider
_audience, the experience was not particularly reassuring.
The programs, although of a nearly professional -quality,
were used by the local s1te§§as an opportunity to "show
off" their own skills and physical facilities and were not
.very enlightening for the rest of the viewers.

One producer suggested bringing in people from remote sites

.
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to appear in the studio as a way of localizing the produc-
tions. Another suggestion is that there be strong 1nput

from user groupe to the central productlon staff.
There are clearly some p01nts in favor of some localization;

the amount of it and the approach used ‘seem to be .matters
that .are country-specific and s;tuation—sbecific.

fﬁteraction

It will be helpful to describe interaction and to consider
the different reasons for using it Before reporting our
findings on how it was used. Interaction is simply the
planned capability of the satellite to furnish two-way
voice or voice and video channels between the production
centers and the remote sites.

One mandate given the ATS -6 demonstrations was to make use

‘'of the interactive capabilities of the system; as a result,

there is a wide variety ofr evidenge on different uses. A%
main hope in using interaction was to increase the learning
resulting from the educational programming, ‘y clearing up
any confusion resulting from the programmlng answering
program-related questions. A second major 1ntent10n in
incorporating interaction was to increase stydent motiva-
tion and acceptance of the system, by greating the feeling

-that the project is responsive.to local needs. A third

purpose was to provide a channel for administrative com-
munication 'so that local problems could be solved, mes-
sages from managemeift could be easily transmitted, effi-
cient coordination of activities could be accomplished,-
and feedback from the sites could be gathered. Finally,
some 0of the projects, such as administrative conferences
and medical consultations, consisted only of interaction.
The reasons ‘for designing an interactive capability into
the system are not mutually exclusive, and most projects T
used it for more than one purpose.

There were many technicg&l difficulties in implementiang ,the
two-way interaction capabilities. These problems derived,
in part, from the late implementation of a compromise sys-

‘tem Using older satellites with inadequate audio signal

qualities, rather than a problem with any technology de-
signed for these projects. These technical difficulties-
often made communication in the intended fashion unintelli-
gible. Hence, interpretation of the evidence on interac-
tion is difficult. But the important issues for planners
of other systems are conceptual ones, concerned with whether
the application of a particular type of inteluction in a
given situation is likely to succeed. When we give exam-
ples of the use of interaction, we will try to exclude the
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problems caused by poor signal quality and confine our-
selves to the conceptual issues.

4

The most common way of using the interaction capability in
the ATS-6 educational programs is to transmit a prepared
program and follow it with a short interaction period
during which the remote sites could talk with an "interac-
.tive teacher" in the studio.. Only one person can speak at
a time. He is heard by all sites. This approach is used
for the educational programming directed to large groups
of young students. In some cases, the "interactive
teacher" tries to talk to all of the participating sites
each day; in others, only a few sites out of the total

are given the opportunity to talk on a given day.

The usual system uses oné microphone per class of perhaps
30 students and one or two interactive teachers who answer
questions from one site ‘at a time.

A3

For large audiences of.young students, two-way interaction
with’a studio teacher does not seem to contribute to
educational goals. . .

There are many problems with the approaches tried in these
projects. PFirst, the structure of the communication chan-
nel creates a bottleneck at the classroom level for funnel-
ing questions into:the studio, and one at the studio where
questions have to'be taken one at a time. Second, because
there is no time lapse between the program and the interac-
tion, the sites have no time, to discuss the material and
formulate good questions. The questions are often quite
specific and thus not of interest to the whole audience.
Third, despite the fact that everyone can hear the ques-
tions asked by the other sites, questions are often redun-
dant. It often seems that students ask questions not be-
cause they want to know the answer, but because they wanted
a-chance to talk on the. satellite or they felt they were
expected to ask a question. .

Fourth, teachers consistently reported that their students
did not pay attention to the interaction except when they
were actively involved. The negative effect of losing the
interest and discipline of the students by having them sit
through the other sites' questions seemed to outweigh any
educational advantagés that their exposure to the other
questions might have had. Some sites reported that they
turned off the TV set during the interactions when they
were not required to respond.

It appears that, if interaccion is to be at all useful
with younger students; they will have to have tlme to

| 7 o
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prepare their Questions. The interaction will have to be
available to each site for a much longer period of  time,

so that they can actually engage in adialogue with the
interactive teacher. Interaction might not have to be
available on a daily basis. It should probably be organ-
ized so that sites do not have to listen to other sites'
questions, although it might be valuable for sites to be -
able to talk to each other on occasion. Several sites

told us they would like to use the interaction channel to
talk to other sites.

»
"

For adults,-interaction for educatlénal, medical or admin- . .
istrative purposes can be valuable 1f 1t 1s properly
structured.

Most of the instructional programs' for adults also use
pre-taped lessons that precluded the interjection of
questions during the program. But, adults are much better

"able to articulate their questions and to pose questions

of general interest. -For these reasons, and because adults g

have longer attention-spans, they seem less bothered by

sitting through -the questions asked by other sites. The <
adult classes are also smaller in size and fewer in number, :
so the process of polling them. is not so tedious.

In a project that broadcasts to hospital staffs, the man-
agement told us that they found it better to use more
interaction in their pre-produced programs. They also
reported a desire on the part of their sites to interact
with each ‘other directly, rather than just with the studio.
However, the programming in this case was more of a sharing
of experiences among already highly-trained and experienced

.profes51onals than an attempt to teach entlrely new content.

And, there were never more than ten sites involved, which
holds the communications problems to a relatively low level.

One coliege class demonstrated that satellite interaction
can come very close to duplicating a traditional classroom
situation. This experiment uses two-way video to transmit
live pictures of the students to the professor and of the
professor to the students at .the same time. There is only
one small class involved, and each two students have a.
microphone through which they can interrupt with questiions.
Given the opportunity, they do interrupt frequently, and
seem to learn from and enjoy the class. Unfortunately,
there seems .to be no reasonable way of replicating this

situation in a mass system.

P

A possible solution to thé;problem of how to. structure
"mMass" interaction so that it is valuable is tried in one
of the teacher training projects. It has periodic. inter-
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. attempt to devote one-third of its. programming hoburs to
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active seminars along with its schedule of pre—taped
1essons. Teachers' gquestions about the previous sessions
are collected and transmitted to the studio before the
beginning of the seminar. Staff at the studjo screen the

questions for redundancy and organize them for the studio o~ N
instructor. In this way, questioris of general interest .ot

~get priority treatment. The satellite channel is available * ‘j
.for students to transmit additional questions duriny the w ¥

staff and thus do not interrupt the entire discussion, but
can be given to the professor during the broadcast for a e X
timely response. The advantage of an organization such ak R
this is that it provides a mechanism for "filtering" the ‘ o
gquestions. The same result could be-accqmplished on a
daily basis by providing more channels for the remote o, .
sites to t ‘ansmit their questions over and hot requiring - o J
|

broadcast; these guestions are also received by off-camera’ . 1

that the ¢.estions be received or responded £o "on camera".
Several projects trled unsuccessfully to 1ncorporate ses- e
siongs that relied exclusively on interaction. One tried
to use a seminar format to have students discuss assigned
readings. Their experiences in the first semester led
them to modlfy the program to present content in a more
structured way and relegate the discussion to a more sup- X )
plementary role. The project still r€tained a strong em- - l

interaction sessimns in which students could engage in long |
interchanges with the studio instructors was abandoned;

the reason seems to have been a combination of fRustration

with the poor techpnical quality of the transmission and

with the problems resultlng from the mis-match between the ¢
large audience size' and the limited channel capacity.

In cases of administrative conferences and medical care . |
delivery, the interaction does not serve as a supplement o, 1
to educational programming, but is itself the point of the .
project. Several relevant comments can be made about these

uses. The medical users find the restriction to fixed . '
schedules confining. They need access-to the system on

demand at least for some”of the cases they deal with. i
Perhaps a combination of scheduled availability and a

limited demand—access would be best.

»

»

The two-way video administrative conferences are accom-

plished without much trouble, but there is no convincing -
demonstration of the necessity for video in meeting the |
goals of the conference. In fact, there were some instances: ‘
in which the fact that the conference was held in the tele-

vision studio (rather than over a telephone or radio channel ‘
that could be "phope—patched") interfered with the ability ‘
to come to a decision in the\conference. The, administratoxrs |
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were. separated from their files and calendars and had to
defer action on items that needed checking until they had
access to their records.

¢

“
&

A cgkmunication channel for interaction for project admin-
istration is imperative. -

The use of audio channels for administrativé communication
ical t6 the efficient running of the project. The

of the interaction is usually to exchange relatively
mundane), but nevertheless critical pieces of information,
such as)\answering questions about -equipment adjustments,
sclieduling of coming programs, late delivery of expected
supplies} and provision of feedback from the remote sites

to projegt management. Many of the problems in the ATS-6

__projects are directly traceable to. failures of administra-
. tive communication. When people in remote sites criticized

"]

r

their own projects, the issue of commypication between the
local and ¢entral staff was one of the first things they
mentioned. \| We conclude that  -the provision of_a channel
for administrgtive communication is essential for the
smooth func%ioning of a satellite system, especially in
areas that are not well served by more conventional com-
munication channels. .

¥nteraction can have good and bad effects on student
motivation and acceptance. ‘

. ‘ |
Interaction cdh‘exert fairly powerful influences on stu~
dents' attitudinal responses to the educational programs,
but -in both pnditive and negative directions. We saw many
instances in which the post-program interaction bores or
alienates the students. Yet, some teachers who play video-
tapes of the satellite broadcasts later in the day for
other ‘classes think that the classes that receive the pro-
gramming with thée live interaction are more involved in
the course. No doubt some of the motivating force will
erode as the newness of the enterprise fades, but we can
not dismiss“the possibility that fostering a sense of
participation in the local classrooms will] be a positive
force. On the other hand, unless the interaction is care-
fully structured and ‘adapted to the specific situation,

it can have very deleterious effects. We do not see
significant diffierences between audio and video.channels

® in their ability tq create this sense of involvement; in

this context, the cost-advantage of audiolwould probably

~-be a deciding factor in any case. But, we would like to
see more research on the use of the mails or of occasion-
al inter-personal contacts (such as with ocal: tutors or
itinerant teachers, or in regional meetings). As supplements
to regular administrative communication over the satellites,
they may provide some of the positive aspects of interaction
more cheaply, or more effectively, or both. . ’ ’
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Further Considerations

-

°

. This section contains discussions of some topics worth

" reemphasizing, and adds some items that did not £it into
the previous structure. Formal evaluations and pollcy
studies of the ATS-6 projects will be forthcoming in the

_next year from a variety of sources. These studies should
be valuable resources for planners considering satellite
Erojects. While this pape€r is concerned exclusively with
he satellite projects in the United States, the limited
focus should not be .interpreted to mean that satellites
for educatdon and development are’ approprlate in every
situation. ‘

-

Planning ‘

The kind of planning and changes necessary for introduc-
ing an educational media system can provide the opportu-
nity to implemeht other reforms in the educatlonal system
or curriculum as well. Conversion of a tradltlonal educa—
tional system to a media-based one might also "energize"
the system, but. the enthusiasw generated by the 1ntroduc—
tion of television may not be long-lasting.

Analysis and planning for complex educational and social
service delivery programs that use’sophisticated technol-
ogy must be quite detailed. An LDC planning for a satel-
lite system would have a distinct advahtage over the ATS-6
projects because it would have time to conduct a compre-
hensive needs assessment beforehand, and could base its
planning on the findings of. the research. , Such a study
could reveal information about the learning environment
and existing commupication facilities that could be used
in a hybrid, system. The satellite ae51gn could _then be
optimized for the intended uses.
One dec1510n area- that may cause grave problems is that

of who can be left out of a planned syste It may not

be economicaliy, or even technologically,mfea51ble to
provide services to the entire population. When'the proj-
ect is 51mply a,’demonstration, as was the case with the
ATS-6, this is not a SLgnlflcant problem. But, in oper-
atlonal progects, the question of who is to be excluded
may become a major issue. Serious consideration needs

to be given to what the\polltlcal implications of such

a decision w1ll1be. . . . ~
Some of the plannlng-requiied,is very long-term. For .
example, there is a danger that the frequencies that /
would, be the most desirable for an operational satellite
broadcast system may be allocated to other uses or other
users before the demand in LDCs for them exists. This -

81% . . : '.
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issue has serious implications for those who are not now
plannlng satellite educational systems but who might con-
sider them in the future. As it was recently expressed
by Marcel Thue, Chairman of the French Frequency Commit-
tee, "The frequency spectrum should be-treated as a per-
manent but limited natural resource, like water." (15)

A parallel problem is that a shortage of geostatlonary
orbit parking spaces for satellites may develop first.
The 51gn1f1cance of this to the LDC planner, if prelim-
1nary analysis shows that a satellite would be desirable,
is that he must take steps in the near future if he hopes
to have space available at a time considerably distant.
He must work in coordination with people planning other
communications systems in his count>y, since interference
problems may be generated that will only surface years

_from now. He must be in close contact with the various

international agencies and bodies concerned with communi-
cations regulation. This may require invelvement in a
whole series of activities in which the country has never
before been -a major participant.

Technology and Costs

Cooperation between planners of satellite systems and
people involved with terrestrial communication systems

is important not only for avoiding interference, but also
because any operational project would undoubtedly use a
hybrid system to some degree. A hybrid system is one
that uses combinations of satellite and ground-based
communications in an integrated system.

Several approaches to "hybridization" might be employed.

A system might use a’ satellite to distribute the program-

sites. Or, one might re-orient exis'ting commercial or
government-owned communication media to provide the ser-

- vices. Still another- approach would be to implement an

entirely new satellite system for educational and other
commur.ications nceds, perhaps paying for part of the
educational channel ' by charging other users higher rates.

Projects wculd probably employ a "mik" of technologies, .
such as telev151on, radio, telephones, traditional class-
room 1nstruct10n, or whatever is most cul‘turally appro-
priate and 'cost-effective. Devices for local recording
and storage of transmitted programs might be an important
part oi such .a system.

One technology that might be a supplement or an alterna-
tive to television satellites is the "tethered balloon".

o 82 ‘ .
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A transmitter is attached to a large balloon; the balloon

is secured to the ground by a cable and allowed to rise to

ca sultable height. - From there, a 9heaper, less powerful

trahsmitter can cover the same .area that can be covered

. using a conventional high-powered ﬁransmitter and antenna.

S The hardware for this technology can be supplied "off the

: shelf", unlike satellites or ground station hardware,
much of which. has to be specially built. Tethered bal-
loons can also interconnect telephone exchanges, transmit
mobile radio messages, or pick up and retransmit distant
television signals. The relatlveLcosts of the balloon
system are believed to ‘be advantageous if the area to be
covered is small.

«

The cost data from the ATS-6 projects are difficult to

) apply to other projects. *Costs of dlfferent items and

" services vary from country to country; elements taken

. for granted in the United States may be more or less

costly or may not exist in LDCs. Labor costs may be
lower, but the need for costly 1mports, for training,
and for expatriate help may offset these. The cost of

- retraining teachers in a project can be -ignificant.
Resource material will have to be supplied for use with
the television currlcvlum, If the system succeeds in
upgrading the teachers' level of expertise, they may
.soon demand higher salaries. If a project is going to
serve a large number of sites, the total cost of t%e
receiving equipment will be large, even though the unit
costs may fall.
Satellite projects can add some additional capab1]1t1es
to an educational system; they can replace some, but not
all, of the functions performed by traditional education.
Some of the capabilities permit lower unit costs than

v . :before or displace costs:previously: 1ncurred But it

seems likely that the total cost of the education system-
will be higher if it is partially based on educational
satellite systems. In this sense, technologies such as
this represent an add-on to educational costs. The value
of an add-on must be judged by the value of the increased
benefits it supplles.
Finally; planners must keep in mind that there will be

‘ some effects, both good and bad, that they cannot predict
in advance. As: Mlchael Oakeshot has said,

. "Imnovating 18 an activity which generates not only the
, .inprovement' sought, but a new and complex situation of
’ T e which this is only one of the components. - The total change
is always more extensive than the change designed; and the
. ; ] whole. of what 18 entatled can neither be foreseen nor
. . ctrcumacrtbed Thus, whenever there is innovation, .
there 18 the zertainty that change szZ be greater than
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what was intended, that there will be loss as we
gain, and that the loss and the gain will not be|
equally distributed among the people affected; there
18 the chance that the benefits derived will be
greater than those which were designed; and.ther

18 the risk they will be offset by changes for t}}e

worse." (18)

}

1
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LIST OF OBSERVATIONS

Public Response ’ .

p——

Audiences in the United States have no difficulty accept-
ing the satellite technology.

Hardware ’ |
¢ . \

Planning

In the ATS-6 projects, system design was determine& by tech-
nological considerations, rather than health or educational
needs.

Planning for satellite delivery of educational or social
services must take into account existing technologlcal
systems and future considerations. .

The question of who has priority in the system must be
dealt with in the planning process.

Design

Very specific details of the user's environment. must be
taken into account at the design level.

Consideration must be given to the fact that equipment
will not always be used by engineers, and that eng;neers
may not be readily available when needed.

Manufacturing and Delivery

Ample lead-time is a necessity. '

A generous stock of spare parts is a necessity.

Special attention must be paid to adverse cllmatlc condi-
tions and the possibility of wvandalism.

Installation and Training

A "decenttalized" approach to 1nstallat10n seems to have
been effective. -

ERIC . | 8

4
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It is essential to train people in the use of the  eguipment.:

Equipment procurement should probably be centralized.
~ -

Field Support

Staff level support at remote sites is imperative to the
successful functioning of the program.

Field support personnel must be trained to do their jobs.

Strong support and feedback needs to be provided to field
personnel. .

Management
Plénning

A clear definition of project objectives is a critical
necessity from the outset.

v

Planning should be solidly based on local needs.
Overselling the benefits of a high technology delivery
system can create problems.

¢

Planning for the development of personnel resources is
essential.

?
a £ >

Y

Internal Coordindtion '

A method‘ of creating interdisciplinary cooperation must be
devised and implemented from the outset.

There is a need for clear, simple lines of responsibility.

[ v

_ [ive]
External Coordination and Relations

[ Y
Relations with sponsoring agencies must be clearly under--
stood and goals must be clear at all levels.

The project- should develop links with ékisting institutions.

4

> A4 ’ x‘
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Innovative projects must have consistent high—level support.

<«
<o

Software

Curriculum Design . *
User 1nput must be obtained at the earliest stages of the
curriculum design. . T
Supplementary act1v1t1es and materials have ac31gn1f1cant
role to play in an educational media system. ‘
Instruction via the satellite should be integrated into «
existing curricula. .
Rigid scheduling of  the program has some drawbacks.

Software Production
The production of video :software requires more time and
effort than many planners expect. , ‘
The scripting and production effort must 1nvolve people
from all relevant disciplines. o
The production .effort must have clear objectives and .
priorities. .
Every effort must be expended to ensure that the programs
actually produce the deSLred result.

Format and Presentation i
The primary determinant of'the presentation format for
instructional programming must be educatlonal not aesthetic
_considerations. ) , ‘
Attempts to adopt formats from other contexts can be
counter-productive. ¢ N :
Di fferent audiences and subject matters requlre different

approaches.

Software may have to be adapted to accomodate local and )
cultural ‘differences. ] R

»
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Interaction

For large audiences of young students, two-way interaction
with a studio teacher does not seem to contribute to
educational goals.

bl

For adults, interaction for educational, medical or admin-
istrative purposes can be valuable if it is properly
structured. 1

*
’

A communication channel for 1nteractlon for project admin-

istration is imperative. =\
; .

Intéraction can have good and bad_effects on student’

motivation and acceptance. :
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FOOTNOTES

From Arthur C. Clarke, in an.article in the UNESCO
COURIER of, March, 1970. It was based on an address
——— . . . .

given to an international space communications confer-
enc€. Mr. Clarke is the internationally-known science
writer, widely credited as "the father of the communi-
cations satellite" because he had advanced the concept

"of one in a paper in Wireless World, in October, 1945.

From Dr. Carroll V. Newsom's article, "Communications
Satellites: A New Hazard for World Cultures,” in the
April, 1973, issue of Educational Broadcasting Review.
Dr. Newsom i§ -retired, vice-president.of education,

RCA and former president ‘cf New York University.

"Broadcast Satellites for Educational Development: The
Experiments in Brazil, India and the United States."
Bert Cowlan, Dean Jamison, Kenneth Polcyn, Jai Singh,
Délbert Smith, Laurence Wolff. Prepared by.the .
Academy of Educational Development under Contract No.
AI/csd-2829 for- the Office of Education and Humah
Resources, Bureau for Technical Assistance, U.S.
Agency for International Development. g

The satelllte is called ATS -6 because it was _.the sixth
to be launched in its series. Prior to launch the

-

letter designation "F" was used; once opezational, the

letter designation was dropped and the number is used.
Private'memorandumf Cowlan' to Foote, Balidwin, Whité,
Love; IL)February, 1975.. Based on telephone inter-
views with individuals. involved ‘at ‘the time.

6.\\\F om Lawrence P Grayson of :the Natlonal Institute of

Eaucatlon, Washington, D.C. Article in "Journal of
Educatlonal Technology Systems," Vol. 3 (2), Fall, 1974.

T,
o *

Op.cit. "Broadcast Satellites for Educational Develop-
nment: The Experiments in Brazil, India and the United
States . \

JZ\ .

-

-

report from the American Telephone and Telegraph Co.
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2.8% of the children are 1l years old; 26% are
12 years old; 43%, 13 years; 19.6%, 14 years;
6%, 15 years old. The remainder, 2.4%, are older.

University of Washington, Seattle; Washington State
University; University of Alaska, Fairbanks; Montana
State University, Bozman; University of Idaho, Moscow.

Educational Technology Group of the Bureau for Té%hni-

cal ‘Assistance,//Office of Education and Human Resources,
U.S. Agency for International Development, Washington, D.C.

A publication put out regularly ngr the signature of
Dr. Gordon Law, Project Director of the Satelllte
Technology Demonstration, from the Rocky Mountain
Reglon s STD headquarters in Denver, Colorado.

Dr. Jerrold ‘Zacharias of the Education Development Center,
Newton, Massachusetts, project director of a $4 million
program series on mathematics, "Count Us In," which is
funded by the U.S. Office of Education. Dr. Zacharias .

‘'was quoted in an article by Robert Relnhold in,

The New York Times, 7 April, 1975.

Some existing tropospheric scatter systems already share
the frequencies which are being contemplated for direct
broadcast.satellite use. Africa already has  several

"tropo scatter" systems in place and is ‘planning or .
building more. This may impact upon any plans for

direet satellit® ‘broadcasts to Africa," espec1ally in

‘the region south of the Sahara.

.

Quoted in Interﬁedia, the Journal of the Internatlonal
Broadcast Instltute, London, England, Vol 2, No. 4, .
1974. i
. 2 .~

- - e

. °® .
Michael Oakeshot, 1962. From an unknown British source.




APPENDIX A

THE INTERNATIONAL WORKING-LEVEL CONFERENCE ON THE-USE OF
SATELLITES FOR TELECOMMUNICATIONS SYSTEMS IN
EDUCATION AND NATIONAL DEVELOPMENT

- - %

<

The call to the A.I.D. conference stressed that

. - - ", ..A.I.D.'s role...is not to endorse the merit of satel-
’ . lite technology over other communications media, 'but to

facilitate exchange of information, problems and alterna-

N tive approaches among those planning onpgoing experiments
- or feasibility studies." igﬁg

Among the geographic areas of the world represented at
the conference were: Alaska; the Appalachian and Rocky
Mountain ¥egions of the United States; Africda,- South of
the Sahara (through a representative from the Ethiopian-
based Economic Commission for Africa); the Andean Latin
American countries of Colombia and Venezuela; the Arab -
States Region (through a delegate from the Arab League);
Brazil; Canada; India; Indonesia; Iran ind New Zealand. -
UNESCO, Paris, was also represented.

-~

From both participant comments and other measures, the
conference fulfilled its objectives; it met the need. .
The feedback has been gratifying in terms of the rele-

vance of the activity to those who attended.

Three weeks after the conference took place (1), the ATS-6
which had been delayed, was launched. It became evident
that more information was wanted by those who had attended
the conference and by others who were at diiferent points,
in their planning process. And, for that matter, informa-
tion was being regquested from those who wanted advice as
to whether to plan at all to use satellites for education
and development. : . )

i -

o '
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APPENDIX B

CONTACTS MADE DURING THE COURSE OF THE CASE STUDY

¢

The list which follows is of those. to whom we talked at
length during the course of the study. Contacts with ,
many of the individuals named took place more than once.
They are all owed a, debt of gratitude for their time,
their thoughts, their willingness to share. If we have

- left anyone out inadvertently, our most sincere apologies.
Needless to say, any errors of fact or of 1nterpretatlon
are our responsibility, not theirs.

Vlrtually all major management centers, productlon cen-
ters, places at which scripts or ancillary materials were
prepared, were also visited. The Fairchild Industrieés
plant, where the ATS-6 had been manufactured, was visited.
These visits were conducted at many levels of concern in
the different geographical areas named. We saw people in
State education offices, in library systems, in medical
and health care systems and programs. .

Contacts, which included many at the United Natlons and its
agencies, and at the International Broadcast Institute,
were also consulted. We talked to the Syracuse University
Research Corporation to share preliminary findings of théir
analysis and assessment study, to Practlcal Concepts, Inc.
(who hold'an evaluation contract), the Cénter for Northern
Educational Research, to the Institute for Communicatiops
Research at Stanford. : .

Meetings of the Public Service Satellite Consortium, both
in Denver and San Diego, California, provided an opportu-
nity to interact and discuss perceptions of the project
with a wide range of professionals interested in satellite
technology, in satellltesqfor education and development.

ALASKA AND S TLE PRCJ & .

t -
Alaska Education.Project - o '
Leno Barril -

Utilization Director - )

Governor's Offlce of Telecommunications (GOT)
Juneau




e
Holly Brugoeman
Curriculum Designer
Northwest Regional Educatlonal Laboratory
Anchorage . ‘
. . :
‘ Charles Buck '
. - Director . .
§o Governor's Office of Telecommunications
J¥nedu

Bob Carnahan .
Principal, SOS School '

Tanana - . ,
.Jdan Carrol . ’ \
Health educdatioa interdction teacher /
g . Governor's Office of Telecommunications
Jun.au
Dick Engen -
Director, Alaska State Library
Juneau i

Bernadine Featherly’

Curriculum designer ¢
Northwest Regional Educational Laboratory -
Anchorage

\

" o~ ew—— - ax -

Sheila Furer ‘
Coordinator, Alaska ATS-6 library program
Juneau fp . P

Stella Hamilton '

-Utilization aide, consumer commlttee representatlve
Allakaket

Dave Hammock . .
Program Assistant . o !

; Governor's Office of Telecommunications P
Juneau * - i
. . 5 / . “ oty
Paul.Hartman : o ° vt C
"Project Manager, ATS-6 Programmlng ! !
KUAC-TV :

-University of Alaska, Falrbanks ' . ,

Eileen Lane ) ’ R .

Scrlbtwrlter ‘ : v L
Northwest Reglonal Educational Laboratory : T
Anchorage .

’
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Ron Mallot

Alaska Native Magazine Consumer Committee
Alaska Federation of Natlves

Anchorage

Dr. Charles Northrip

Satellite Education Experiment Coordlnator
Governor's Office of Telecommunlcatlons
Juneau

Glenna Northrip

Scriptwriter

Northwest Regional Educational Laboratory
Anchorage

Joe Notero

Health education consumer committee member
Alaska Federation of Natives

Anchorage

Chris Regal
Teacher ’ )
Allakaket !

Jed Regal P o o
Principal, SOS School | . .
Allakaket ’

Jeannie St. Clalr .
Teacher L ! N
Allakaket - :

George .Shaginaw i
Installation and maintenance supervisor
Governor's Office of Telecommunications
- Juneau ‘ ; .
Martin Strand
Alaska Native Magazine Consumer Committee
Sitka

Rex Taylor ‘
ATS-6 Education Experiment Manager

Governor's Office of Telecommunications
Juneau
Moses Wassilie
Moderator, "Alaskan Native Magazine"
Fairbanks ‘

\

i‘”“ﬂ:
2




y

Dr. Doris Williams
Alaska /Native Maga21ne Consumer Committee
Cook Iélet Native Assoc1atlon

Ala ka Medical Project .

Aé;rey Armstrong
‘ATS-1, ATS-6 facilitator _
Alaska Native Medical Center !
, Anchorage . ) \
Cindy Britton L
Field Coordinator
Indian Health Service Field Hospital
Tanana s
3o ' N
James Britton, M.D{“.
Indian Health SerV{ge Field Hospital

Tanana .
Helen Cannon,’ M.D. ’ ,
Monitor, ATS-6 medical traffic: /
Anchorage j
/
.-Satellite Review Committee Member o /
"+ ATS-6 Medical Experiment i .
,Tanana

James Hardy, M.D.
Indian Health Serv1ce Field Hospltal
Tanana

,lﬁ

-

- ,
William James, M.D. —

|
\
Helena Carlos | o )
Indian Health Service Clinic l

e Falrbanks o

&

"

- ,

Indian Health Service Field Hospital

Tanana IR
¢ . \

Kelly Slmeonoff

ATS-6 Medical Experlment - Native Llalson :

Anchorage n RN

N \

" Dave Strohmeyer - — : . r.

'Health Information System ‘ \
Bell Aerospace Company f .
Anchorage . ! ‘

" 96 - \

Tom Morrlson, M.D. ' : r
|
|
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Martha Wilson, M.D. '
Director, ATS~6 Medical Co.sultation Program
Anchorage

WAMI Project

Roger Bennett . .
Director, Program Planning and Management, WAMI
University of Washington Medical School

Seattle, Washingtor

Marion Johnson

WAMI ATS-6 Producer A
University of Washington Medical School
Seattle, Washington

*Marilyn Steen

WAaMT .

.University.-of Washington Medical School
Seattle, Washington

Betsy Williams

WAMI ATS-6 Program

University of Alaska v
Fairbanks

External Evaluators

k]

Carolyn Brown, M.D. :
Stanford University Institute for Communication Research
Anchorage

Dxr. Tom Cullen

Office of Research in Medical Education
University of Washington®Medical School
Seattle, Washington

Dr. Frank Darnell

Director,

Center for Northern Educatlonal Research
Unlver51ty of Alaska, Fairbanks

Dr Charles Dohner

Director, Office of Research in Medical Education
Unlver51ty of Washington Medical School N
Seattle, Washlngton . ¢
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. Albert Felnec o ) .
Practical Concepts, Inc. . ‘ )
Washington, D.C.

William Fowkes, M.D. o

Stdirford University Medical Center
Stanford, California

& o .
Dr. Kathryn Hecht . . .
Center for Northern Educational Research

University of Alaska, Fairbanks

Dr. Heather Hudson

Institute for Communication Research

Stanford University .

Stanford, California . oo .

Dr. James Orvik ®
Center for Northern Educatlonal Research
University of Alaska, Fairbanks

Dr. Edwin Parker .

Institute for Communication Research
Stanford University

Stanford, California

Roger Popper
Practical Concepts, Inc.
Washington, D.C. -

Dr. Elizabeth Zinser

Office of Research in Med1ca1 Education
University of Washington Medical: School
Seattle, Washington

Otﬁer Contacts

Bob Arnold
Alaska Educational Broadcast Commission
Anchorage

Marge Bauman

Asst. to John Sackett and reporter, Tundra Times
Doyon, Ltd. " .
Fairbanks

Dr. Helen Beirne

State REpresentative, Chairperson,

Health, Education and Social Services Committee
chorage “

08
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; Phil Cook
Sky River Project
Anchorage
Linda Gottschalk
Alaska Council for the Arts
Anchgrage

Tim Kennedy

Sky River_ Project
Anchorage ",
Sam Kito

Vice President
Doyon, Ltd.
Fairbanks

Roger Lang ¢
President, Alaska Federation of Natives
» Anchorage

Dr. Bruce Lusignan .
Department of Electrical Engineering
Stanford '‘University
Stanford, California ’
Art Lusk

Hardware Specialist

Alaska Native Medical Center
Anchorage

Marylou Madden

Department of Education

, Juneau ,
Prof. Lee H. Salisbury
University of Alaska

Fairbanks s ) ; .

Dr. Glenn Stanley
Geophysical Institute
University of Alaska
Fairbanks

s
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" ROCKY MOUNTAIN PROJECT -

«

Central- Project Staff ,

"

Dr. Louis Bransford .
Utilization Directdr
Satellite Technology,
Denver, Colorado

‘Dxr. Austin Connolly

Research Director
Satellite Technology
Denvexr, Colorado

Dr. Joyce Dale
Satellite Technology

Demonstration

Demonstration -

Demonstration

Internal Evaluation Staff

Denver, Colorado

Dr. Ron Hart>
Satellite Technology
Denver, Colorado

Dr. James M. Janky
Satellite Technology
Denver,. Colorado

Dr. ‘Gordon Law !
Project Director
Satellite Technology
Denver, Colorado

Gene Linder
Production Diregtox
Satellite Technology
Denver, Cplorado

Dr. Kenneth Lokey
Satellite Technology
Denver, golorado

Robert Mott '
Satellite Technology
Denver, Colorado

Dail P. Ogden
Satellite.Technology
Denver, Colorado

e .

pemonstration Historian

-
.

Demonstration

Demonstration

Demonstraticn

Demonstration

<

Delonstration

Demonstration

-/
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[

_ Student Teacher . .
" Saratoga, Wyoming ’ .

14

. Mr. Randall . ‘

“Saratoga, Wyoming

_B9_

1
Dr. James G. Potter
Satellite Technology Demonstration
Denver, Colorado

Dick Siseloff
Materials Distribution Service P -
Satellite Technology Demonstration >
Denver, Colorada

<A

Remote Staff and Participants

)

, N £

‘Robert R. Bruce ’
Attorney for the Satellite Technology Demonstratlon
Washington, D.C. «

Rick Campbell

Sonia Collamer £ ¥
School Board President
Saratoga, Wyoming

Tom Edmister . .
Career ,education teacher
Dulce, New Mexico .
Mimi -Gilman K ;
Site Coordinator

Saratoga, Wyoming .

Mr. Girard . . )
School Administrator -
Saratoga, quming

Mr. Heinicke
Bureau of Indian Affairs School
Busby, Montana =

Bob Naylor ‘ ‘ -
Assistant Superintendent of Schools
Saratoga, Wyoming

Mr. Phlpps ’ .

Bureau of Indian Affalrs School’
Busby,* Montana -

School administrator

e 101 S o
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Charlotte Schnider
Career education teacher N
Monte Vista, Colorado

Harvey Sullivan, Pr1nc1pal :

Broomfield Junior High School and Site Coordlnator
Monte Vista, Colorado

Caroline TeCube >

Site coordinator and career education teacher
Dulce, New Mexico

John Tynon

Superintendent othchools

Saratoga, Wyoming

External Evaluators "

Fred Baldwin . T
Syracuse University Research Corp. . @
Syracuse, New York -

Dr. Laurence DeWitt o
Syracuse University Research Corp.
Syraggse, New York

N .
Dr. Marshall Jamison
Consultant :

Falls Church, Virginia

Df. Steve Porter
Syracuse University Research Corp.
Syracuse, New York

Dr. Gus Root
Syracuse University Research Corp.
Syracuse, New York :

-

Peter White ' .
Syracuse Un1vers1tynResearch Corp 4
Syracuse, New York

kY

F
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APPALACHIAN PROJECTS . : .

Education Project .

" Betty Bowling
Director, Career Education
Appalachian Educational Satellite Project
University of Kentucky ' .
Lexington, Kentucky .

Dr. William Bramble LS

Internal Evaluator,

Appalachian Educational Satelllte Project

University of Kentucky

Lexington, Kentucky - N
Dr. Bill Brisch . s
Appalachian Educational Satelllte Project ..

Cumberland, Maryland - .

Dt. Lowell Eberwein

Director, Reading » .
Appalachian Educatlonal Satellite Project : . -
University of Kentucky N
Lexington, Kentucky

8 Morley Jones
Site Coordinator, . -
Appalachian Education ATS~6 Experimént &
Wise, Virginia ‘
%oger Koonce -
. Production Manager, Media Service
Appalachian Educational Satellite Project
University of Kentucky
Lekxington, Kentucky

' Dr. David Larimore * » .
Director, Resource Coordinating Center . .
University of Kentucky

\ Lexington, Kentucky

Alice Martingson
Inférmation specialist, reading
Appalachian Educational Satellite Project
Unlver51ty of Kentucky -
Lexington, " Kentucky

o
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Harold E. Morse ° ) s .
Dlrecﬁor, ATS-~6 Satelllte Pro;ect: ~ .

Washlnggon, D.C.
Paul Owen s - -
Director, TV ’
Appalachian Educational Satellite Project
University of Kentucky ) A
Lexington, Kentucky

Tim Pasden

Director, Information Systems .
Appalachian Educational' Satellite Project
University of Kentucky .
. Lexington, Kentucky i -

-«

’

Edgar Reynolds

Appalachian Educational Satellite Project
Cumberland, Maryland - . s
Rob Schumann )
Appalachikn Regional Commission
Washington, D.C.

Dr. Nofflet Williams
Deputy Director — . . -

Resource Coordinating Center ’ >

University of Kentucky
Lexington, Kentucky < e

-

Veterans' Administration Hospital ﬁroject

n B

~
David Caldwell

Foundation for Applied Communication Technologv
Denver, Colqrado

Roger Hamstra, M.D. ~ :
Moderator, VA Panel PrqQgrams

Denver, Colorado

Peggy Mathis, R.N.
Moderator, VA Panel Programs .
Denver, Colorado . . '
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 External Evaluators-

- Washlngton, D.C.

L1

-

~

.
r

Dr. Matilda Butler-Paisley’

"Applied Communication Research

Stanford, California :
/ ' '
Dr: Colin Mick .
Applied Communication Research
Stanford, California -

Dr. William“Paisley
Appliéd Communication Research
Stanford, California L.
- - bl ? ‘
A

FEDERAL GOVERNMENT CONTACTS

L3

Dr.. David Berkman l ”
U.S. Office of Education
Washinéton, D.C.

Annette Buckland :
U.S. Agency for International Development
Washlngton, D.C.

-
]

Stephen Doyle "1 .
Deputy Administrator ’
National Aeronautics and Space Admlnlstratlon

-

Pierre Hartman X
‘Attorney/Advisor
Office of Geneéral Counsel - N

National Aeronautics and "Space Administration.

Washington, D.C. .
- >
Dr. Albert Horley )
Office of Health, Education and~ Welfare

‘Washington, D.C.

&

Wasyl Lew ° - .
National Aeronautics and Space Admlnlstratlon
Washington, D.C. . .

.R. B. Shamaskin ) . ’ . .

Veterans' Administration
Washington, D.C.




/. . - ; © .
. . o .
- Ronald L. Stowe ¥ : .
.Legal Department
Department of State - .
Washington, D.C. . , i} »

-

OTHER CONTACTS

~

Ralph Bohrson . . .

The ‘Ford Foundation )
New York "City

. Theodore Conant., ' .

*  -The Technology Group ‘

J. Henry Schroder Banking Corp . - ' .

New York Clty «

-

-

David Cook . : -
Ontario Educational TCommunications Authority T v

Toronto, Ontario, Canada .

~

% David, Davis .
The Ford Foundation ~\
New York City o - ) :
. [ ] . .

. " Dr. Hilde Himmelweit

The London School .0f Economics .
. ', London',. England
Williavaohnstone
Fairchild - Industries
Germantown, Maryland

\ N

Lee Love N . )
Consultant - . :
New York City ° ‘

Dr. H. Peter Meﬁzger o
The Rocky Mountain News
Denver, Colorado

Josef Nichols .7 S
.The United Nations v

New York City

Edward Plomdn - i . -
Executlve Director

Internationa} Broadcast: Instltute ’

‘London, England




_ APPENDIX C \
LIST OF EXPERIMENTAL SLTES
Y .
) ROCKY MOUNTAIN SITES . .
—cn - KEY: S = School -
' PBS = Public Broadcasting Service TV Station -
. RO = Receive Only Terminal
’ : I = Intensive Terminal
MT = Master Transmitter
FRMS = Federation of Rocky Mountain States .
.o . Arizona ' .. .
o= ~ e
Fredonia :S RO
. Gila Bend S ¢ RO
. Hayden s I
McNary . S I
Phoenix PBS RO
Seligmari, S RO
b . St. Johns S . RO
. Tuba -City S . I
. Tucson PBS RO
‘ : Colorado c o L
Antonito S RO
Collbran S . RO
Craig S RO
Denver PBS RO
*Denver FRMS ' RO
Meeker S I -
*Monte Vista S I
Montrose S I
Morrison + MT
Naturita s RO-
Pueblo S RO
Idaho
Q -
Boise ‘ PBS . RO
Challis S I
Lapwai S I
' { McCall S I
. Moscow ' PBS = RO
Osburn - Cable head-end,
" serves Wallace, 2
Kellog, Silverton RO
Pocatello PBS RO
Salmon S . RO
St. Maried S "RO
Vallivue/Caldwell S . RO
107




Monﬁéna .

A}

(v

Nevada

hl (4

*Busby
Colstrip

Ft. Benton’
Roundup
Three Forks
West YellowStone
Whitehall . °

Battle Mountain
Carlin

Elko *

Ely

Las Vegas

Las Vegas

McDermitt
Owyhee
Winnemucca

New Mexico

Wyoming

Albuquerque
Cuba

*Dulce

Méra

Penasco
Portales
Questa
Springer
Wagon Mound".

Blanding
Enterprise
Heber ’
Hyrum
Kanab
Morgan
Panquitch

-

_ Provo

Salt Lake. City

Arapahoe
Dubois”
Lovell
Pinedale
Riverton
*Saratoga
Sundance

A
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ranslator

S .

S ~
Cable, head-end
Translator:

PBS -

Into microwave
system for trans-
mission to cable

head-end in Reno .
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APPALACHIKNiﬁEGfON EDUCATION SITES

. -V -
KEY: RESA = Regional Education Service Agencies
' I= “Intensive Terminal
. . RO = .Receive Only Terminal

P . -

Alabama Group

-

Johnson Citx
* i

APPALACHIAN REGION

Altoona, PennsylVanla
BeckleyWest Vlrglnla
Clarksburg, West V;rglnla
Dublin, Georgia \
Fayetteville,, North Carolina
ountain Home, Tennessee
Oteen, V1rg1n1a

Salem, Virginia . b
Salisbury, North Carolina
Wilkes-Barre, Pennsylvanla
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Huntsville RESA ) I
Guntersville RESA o RO
" Rainsville RESA ¢ RO
Rentucky . . AN
AR , " ) .\
*Lexingtou. University -« . N
: of Kentucky RO
'Maryland Group . )
’ *Cumberland RESA N I
"~ 'McHenry RESA _ RO
; Keyser, W.Va. RESA RO
. New, York Group  ° ’ ’
Fredonia’ RESA ) I
Olean RESA - RO
Erie. . RESA RO
v Virginia Group ’
. - Norton RESA I
. Sgickleyville RESA RO
" Boone, N.C. RESA RO
. -}
Tennessee Group » > .
LaFolette RESA I
Coalfield RESA RO
RESA RO
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s ALASKAN EDUCATION SITES
y) .
KEY: S = School, . , .
ES = Elementary School
Ua = UniverSity of Alaska
- OT = Governor's Office of Telecommunications
, HC = Health Clinic
CH = Cable head-~end

COMP - Comprehensive

‘ Alaska 1 ‘ "
ALdASKA \ -
*Allakaket S - I
. - Angoon ES . I
Aniak S I
Chuathbaluk (1) ] I
Craig S I
*Fairbanks UA COMP
Galena S - I
*Juneau oT . COMP
McGrath . S . I
Minto ° S I
. Nenana - S I
. o Nikolai s I,
. - ) -Petersburg - ES v I
X Sleetmute S . I
\ *Tanana HC I
Valdez " CH I .
*Yakutak S I
¢
Washington, D.C. (2)
National In-
stitute of

Education .RO

(1) Also known as Russian MiSSion, and Little Russian
Mission.
(2) The receiving unit in Washington, D.C. is simply a Co
. receiver; there is no partiCipation from Washington .
in the programming.

- N B » N
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ALASKAN MEDICAL SITES

KEY: ° H = Hospital :

C = . C(Clinic

MS = Medical School

RO = Receive -Only Terminal

COMP = Comprehensive
s*Anchorage ‘ H
*Fort Yukon c
*Galena C
*Tanana H
*Fairbanks (3) C
Seattle, Washington “MS
Omak, Washington C-

(3f Inoperative :
* Sites Visited

»

RO
COMP
COMP
COMP
COMP

" coMP

COMP
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APPENDIX D

TECHNOLOGICAL OBJECTIVES AND SPECIFICATIONS

B

NASA's view before launch was that a number of unknown
factors made the entire planning process quite complex.s
Among them were:

-The underlying communications technology, while
well established, has never been applied in the
manner contemplated for this overall project:

-Never before have so many satellite earth stations,
more than 100, been implemented across a 23-State
region:

‘~The éroject_;epresentshan ambitious attempt to
create a user-based information system.

The primary technological objectives of the ATS-6 are:

(1) to demonstrate the feas1b111ty of deploying a 30-foot
diameter parabolic antenna in space; (2) to provide a
satellite with fine pointing (0.1 ), slewing (17.5 1in

30 minutes) and tracking capabilities; and (3) to provide
an oriented,’stable spacecraft platform at synchronous
altitude for advanced technological experiments to be
selected by the Space Science and Applications Steering
Commlttee. (1)

The' ATS-6 welghs 3,090 pounds (l 402 kilograms) and con-
sists of, five major structural’ elements: a solar array,
. an earth— -viewing module, a structural hub, a reflector
support truss, and.a reflector. It develops its power
from an array of more than 21,000 solar cells. Excess
power from these is captured in two batteries, which
provide power when the craft is on the side of the earth
away from the sun. .
. * S/
The earth-viewing module houses antennas and other ex-
"perimental devices; contains the attitude control, pro-
pulsion, telemetry, and command-mechanisms, as well as
part of the power supply subsystems; and houses the
signal réceivers and emltters. N\

The structurafﬂhub supports the antenna/;eflector and
serves -as the mounting surface for the solar array trusses.

The reflector is & structure which was deployed into a
parabolic configuration 30 feet in diameter; it is the
largest reflector yet carried into -space.

-
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This reflector concentrates signals so that they are so
powerful they can be picked up by the relatively inexpen-
sive ground stations, The satellite carried two. high-
powered  transponders (operating in the 2,500 MHz range).
Each transponder bounces a signal off the parabolic re-
flector to produce & southern beam and a northern beam
forming a giant "footprint" on the earth. The size.of
the footprint depends on where tHe satellite is pointed.
It is typically several hundred miles or more across.

Each 'video transponder has four associated audio channels.

Another transponder enables Satellite Technology Demon-
stration engineers in Morrison, Colorado (near Denver)
to monitor all transmissions. This unit produces a
"global" beam capable of being received by the high
performance earth station near Denver as well as: NASA

control stations in Rosman, North Carolina and Mojave, .

California. :

The ‘ATS-6 was assembled at the Fairchild Industries com-
plex in Germantown, Maryland. Its on-board sensors,
torquers and controllers are backed up by duplicate -or
even triplicate comporients. Its major subsystems were
assembled and tested independently of each other.

- N ~
(3

(1) "The ATS-F Data Book," Goddard Space Flight Center,
May’ 19740 » ‘ ) ~

¥ .
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APPENDIX E

TABLE OF EXPERIMENTS

v Experiment Type* Major Objectives
“Health, Education, C To evaluate a system that
1 Telecommunications will permit relay of tele-
(HET) ’ vision programs through
- the satellite to facili-
‘ . - ties such as schools,

CATV systems, and clinics.

Satellite Instruction C To demonstrate relay by

* Television Experiment geosynchronous satellite
X (SITE) of CCIR* quality television
’ from a high-powered program

transmitting station to
small modified standard TV

' . receivers located through-

' . out rural India and to
urban re-broadcast statio?s.

‘n

Television Relay 'C To advance state—of-the—aft
Using Small Terminals ' in space communications by\
(TRUST) S demonstrating CCIR® quality
wideband signaling between
7 ATS-F and inexpensive
. grournd st ionif
~ ¥
' "Radio Frequency C - Investigate C-band terres- - \
- Interference . trial noise -sources
‘ (RFI) - » (geographical/noise
s ) power distribution).
- ' Millimeter Wave (MMW) C Investigation of atmospheric y N

(20 & 30 GHz) _ . propagation at MMW frequen-
, cies. Feasibility of the \
application of MMW
' communications systems.

Tracking and Data c " To demonstrate technology " ° -
Relay Experiment necessary for an operation-
" (T&DRE) & al tracking and data relay
' ‘ satellite system.
Position Location and C ., To develop improved air
. Alrcraft Communica- traffic control communica- :
tion Experiment tions and position’ location .

(PLACE) techniques. 1




Experiment

Major Objectives

Propagation
(13- and 18-GHz)

Advanced Thermal
Control Flight
Experlment (ATFE)

A

Spacecraft Attitude
Precision Pointing
and Slewing Adaptive
Control (SAPPSAC)
Cesium Bombardment
Ion “Engine

)

Quﬁfﬁg—Crystal
Microbalance

Contamination
Monitor (QCMB)

A

Interferometer

High ‘Data Rate .
Acquisition System
(Ground Equipment)

>
A

Television Camera

1

Spacecraft Vibration
Accelerometers

Very High Resolgtion

RadiometeiExperiment-

.VHRR)
# .

|
ay
t

P
.
-~ T

Collect data on attenua-
tion due to precipitation.
Determine pbwer margins
needed in spacecraft
communications systems.

To evaluate the, performance
of .an advanced thermal con-
trol system and to demon-
strate its effectiveness
in stabilizing temperatures
of spacecraft components.

> %
Investigation of ground
computer controlled atti-
tude control performance
optimization. °

Verify and‘:obtain data on
ion micro-thruster propul-
sion system. Demonstrate
thrust vectoring for
attitude control.

To provide data on extreme-
ly small mass accretions

on the surface of the
spacecraft. '

To provide- a-tape -contain-
ing all of the phase quan-
tities measured by the
ATS-F 1nterfer6meter, for
display of jitter 1n near
real-time and for later
analysis.

To monitor the condition
of the reflector. -

To provide data_ for verlfy—
ing basic spacecraft mode
shapes and frequencies
during flight.

Y

Measure ¢loud cover.

Determine wind field, -
ocean temperatures,

earth resources. "




P

-E3- )
. ¥
Experiment " Type Major Objectives
: Environmental s’ - Particle measurements.
Measurements Magnetic field measurement.
Experiment (EME) Solar cell degradation.
Radio Beacon S Ionospheric/exospheric
electron content measure-
ments. Study of iono-
i spheric propagation
v effects. ; -

*

¢ . " - -
This Table has been taken from "ATS-6 Mission/Design/
Orbital Performance" by Fairchild Industrles, the *
bullders of the satelllte "

3 3 ’

* In the "Type" (of Expexlment) column:

l;

* C = Communications; T = Technological; ’ Y
. M = Meteordlogical; S = Scientific
** 'CCIR * International Radio Consultative Committee.

[N
"

1:6
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