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ABSTRACT ,

A number of projects have been conducted over the
past 10 years to demonstrate how rural education services might be
provided via satellite and other methods of telecommunications.
Paralleling these actiVities has been rapid development of
telecommunications technology. Increased capacity at reduced cost -has
been realized in successive interactions of communications
satellites, earth stations, computers, and video équipment. This -
paper provides an overview of the domestic communication markets )
available for rural education use, a brief history of satellite
communication projects that have served ‘rural education needs, and
outlines telecommunications developments, both existing and planned
which could be used to an advantage in meeting goals of rural
‘education. Recommendations are prowvided which address concerns
identified by the National Seminar on Rural Education and the
Regional Rural Roundtable activities. The importance 6f conducting an
extensive needs assessment to define rural education's
telecommunication needs is also stressed, and suggestions are made
whereby educational agencies might coordinate with national programs
such as those of Farm Home Administration,‘Zepartment of Housing and
Urban Development, Department of Agriculture, etc., relating to
telecommunications, in order ito amortize 1nvestments currently ‘being
made to meet rural needs. (Author/AH)
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Abstract
g

v
.

A number of projectsfhave been conducted, owver the past
ten years, to demonstrate how rural education services might
be provided via satellite and other methods of telecommunica-
tions. Paralléling these activites has been the rapid develop- .
ment of telecommunications technology. Increased capacity. at ;
reduced cost has beén realized in successive iterations of ,
communications satellites, earth stations, computers, and .

video equipment. )

’ - This paper provides an overview of the dogggtic communica-
tion markets available for rural education use, a brief his- . ,
*tory of satellite commdnication projects that have served
rural education needs, and outlines telecommunications devel- .
opments, both existing and planned, whichﬁcould be used to : o
an advantage in meeting goals of rural education in the main- . :
land U.S.A., as well as in Alaska and the .Pacific Basin.
L Propitious planning'COnducted now to assay where rural
education requirements can .play a part insthe rapidly expanding - | |
telecommunications .market can yield many benefits.* Small-scale’
telecommunications alternatives and appropriate levels of . ’
g technology must also be considered as rural educators contem-"-
) plate delivery of services via telecommunications.

-

)

' A set of recommendations are Nrovided which address concerns
identified by The Natdional Seminar on Rural Education and the
Regional Rural Roundtable-activities. The importance of conducting

i an extensive needs assessment to define rural education's tele-
communication needs is also stressed. ‘Suggestions are made
whereby education¥l agencies might coordinate with national pro-
grams of Fm¥a, HUD, NTIA, FEMA, and the D.O.A. relating to —~
telecommunications, in order to amortize’ investmehts currently ,
being made to meet ‘rural needs. v

a
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TELECOMMUNICATIONS AND THE RURAL AMERICAN: TODAY .
AND TOMORROW

I. INTRODUCTION -

-This'decument was developed as part of the background material
for a "Workshop on Telecommunications in ‘the Service of Rural
-Education, " Jﬁly 8 to July 9, 1986, sponsored by the National
Institute of Education/ED. ‘

. { .

It was designed to give workshop.participants an overview of'
the topics; concerns, and citations relating to the current con-
text for the use of telecommunications, by the providers and )
participants in rural education.. The demestic telecommunlcatlons
resources and capabllltles are expandlng exponentlally The
. quality and quantity of rural ‘education can be 1mproved and
expanded by “planning now to take advantage .of the_%elecommunrca—'
~tion surge. . ; )

0 B -~

II. . THE SETTING >

- ”

“ Defining‘Rural.America. - '-% ' \
. 7 ‘ , .
Roral America is extremeiy givérsified. A single description
could not encompass._ such dlvergent areas as an Oregon coastal
fishing v1llage, a m1n1ng communlty in<Wyoming, a ranching area
in the great Southwest, ‘a Midwest farm communlty, .a. pueblo in -
the Southwest, a settlement of tenant ‘farmers in M1551551pp1, a .
town in the Southeast "growing up into a ional prban celiter,
1a lumber mill' town in Appalachla, nor a- e::?%\hqmlet in Col.‘pdo
'underg01ng a rapld "boom" transition due to coal shale development.
‘ For thie“discussion, such settlements as the small:fishing
and tfapping villages of Alaska, the U.S.—suberyisea islend .
communitieg\df‘tne Pacific Basin, and the rufal regions of Puerto




\ B
Rico are‘other typical candldates h§v1ng learners with needs .

amenable to opstom-de51gned telecommunlcatlons systems.

where the rural area ends and the metropolltan or urban
area begins is not always clear. Act1v1t1es gatherlng and re-
porting data on public school systems generally cla551fy these
data into Metro (central cities and suburbs)” and Non-Metro.-..
Fratoe (1978) 1n1t1ated the term "rural/non-metro“ to describe
those in.the rural educatlon and labor forces and thus suggest

the dlqer51tx\of areas outSLde the central cities and su%ﬁrbs.

In the 1975 Bureau of Census data (USBC, 1975)7 rural" .
refers. to any community under 2, 500 people. At that time, 26%

" of our populatlon lived in communltles of that~ 51ze. Relevant

to the rural communications oncerns, in 1968 36% of the people
in these compunities listene& to adio four or more hours a day.,
and spent 12% of their discr Tonary budgets for magazires

.. (waB; 1970). ’ R

RN “ s
s The history of telecommunlcatlons serving rural educatipn
in the United States begins in the early 1930's with the use of
—— radlo programs, partlcularly in Wisconsin, for formal and in=- C
" formal education. As ‘television broadcasting increased during the
1950 s and more and more homes had telev1510n sets;mthe-stage T e e
was set for telev1510n to serve education. However, it was not

until the late 1960's with the advent: of "Sesaﬁe street", which

provided daily television programmlng'?or over tén million pre-

school and elementary-age chlldren, that the true potentlal of
teledbmmunlcaclons 1n education- was clearly demOnstrated. Today,
as we enter the decade of the 80's, the electrlfylng expanSLOn of .
. satellite teledommunications and cable telev151on, partlcularly
within the past: three years, dlctates a new appraisal of domestlc

markets. Emerglng fields of. dlgltal v01ce and data communlcatxons

s \'\4 i




¢ »

warJLnt special Z;ﬂa\. To capitalize on thesé telecommdnicétiohs
sgrvices aﬁé in order to provide better sérvice for participants
in-rural education, rigorous analysis.and planning is required. ‘
s - )

Data on television and cable communication indicate, that
in 1975 apbroximatgly 90% of American homes had television
receivers (SEerling and Haight, 1978, p. 373) and more than 15%
of the households have access to cable television service (Ster-:
ling and Haight, 1978, p. 57). Today, more than-94% jof American
households have telephone service (TITF, 1978). Thus, the people
in the'rural areas are not out of touch and do have access to

telecommunications,

N\ . ) i ! ' f
Some additional characteristics of the changing face of
rural America mift be noted in the light of these earlier statis-

tics. They provide a context for any consideration of tele ‘-
_communications: - ) ' K

v

<

, For decades the population of urban areas
‘ grew, while large ,numbers of people left the
farms and small towns. Since 1970, this migra-
tion trend has reversed. The annual growth rate
of ‘rural areas has averaged 1.3% since 1970, ex-
ceeding the rate of growth in urban areas by over
+ 40%. Not only.....are new jobs being - created at
' a faster rate in rural than in urban area§, but ..
" "the composition of the rural work force itself -
is changing. Although agriculture is still)the
dominant influence in many rural &conomies, over-
all, employment and manufacturing, trade, and, .
Erofessional services now exceed direct agric%l—
ural employment.....This growth in rural popula-
tion, the accompanying expansion ix rural employ-

ment, and .the increasing diversity rural econo-
mies result from a number of factors -- a strong
preference for rural and small town living, the .o

movement of retirees to rural areas, loniger-dis-
tance job commuting, reduced olt movement from /.
farns, and expanded mining, manefacturing, and
service activities in rural areas..... Notwith%
st§nding the progress that has been made, a

L4
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! disproportionate share of the nation's poor
still live in rural areas =-- about 40% of the
total.....About 1/4 of all rural people ljzveQ

_ in or near towns of less than 2,500; 3/4 live
. in or near towns of less than 20,000. (E.O.P.,

. \ 1978,
. ‘ 4

Therefore, the term "rural/non metro" seems germane for

4 (3 \ . . [}
this parglcular discussion.

There is no single telecommunicatiﬁQs approach that can

serve allgthe education requirements of rural leérnerg} nor is
F

v

it being sgggested that educatibn in the rural areasjbe served

primarily %hd solely by telecommunications. Integration and v
éoﬁplimentafy approaches yith on-going educational ihstitutions
and projects:would geem to be, historically, the béét épproach.

N ~ M
for success. . The conditions for user access to tglecommunica-
. 5 < Fy
to cost and

tions must beiaddressed with particular ‘attentio

to 'regional _ang@ national regulations. Barriensé o access -r

o

political, institutional, psychological, technological -- all
. : ~a , .
must be considered. :

s % . \ 5
% dm

Within gommunications, users readily substitute
qneeigxn&of communication for another. For example,

, 4 4aPp Zonal communication to a relative may take the

- g . form of a visit (voice/visual), letter (text), tele-

gram (texty, greeting card (graphic), tape recording N

o (voice), telephone call (voice), etc. A business

. ‘desiring to,promote and sell a product in a community

may consider radio (voice) or television- (visual)

' ‘advertising with a phone number (voice), or mail

. address (text) for orders, mail (text/graphic),
mailgrams (text), private delivery services (text/

‘s graphic), telephone (voice), etc. The communication

form or combination of forms selected will depend S
somewhat on the user's taste and preference but {
prinarily on the price and expected performance.
. : In educational practice, past history "and usability
N by the student ox the instructor, or the system it- .
self may dictate which form or combination -of forms ' .

\

will be utilized.' (TITF, 1978)- -
«;\. . \\
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While users will make decisions by selecting among forms
of communications as substitutes it should be noted that different
forms can also be complementary.,

-

The use of one form of ¢ommun- -
ication can gfnerate a need or desire to utilize some other form
of communication. A visit (voice/visual) may prompt several
priof or subsdquent letters (text), telegrams (text), aﬁd'phbne
calls (Voice). The combination of communications used and how
they might be related to the resourcesg available for ‘'a<partigqular
educaitonal program are diséusseq at considerable length by
Wilbur Schramm in his very exc€llent text Big Media, Little Media
(Schramm, 1976). . ) - oL -
' ‘ . 2 : . . ¢f . R

III. TELECOMMUNICATIONS IN'THE U.Ss. TODAi

The Basic Forms of Communication

,
X To perceive the opportuéities in the current telecommunica-

tion services and capabilities provided rural users, it is helpful
to examine the various modes of communication used by or available
to“the' individual.

esting insights into sel®®tion and use of various commun§cations

A recent report (TITF, 1978) provides inter-

media. Their suggestions may: be reported ‘as follows:

Communication can be characterized as taking
place in one or a combination of six basic
forms: voice, data, text, graphic, visual,
and signal. Voice generally refers, to such -
Fhings as vocal conversation or message and
sound broadcasting. ,Data refers to digital
coded commuhications between machines. Text
is printed -'alphanumeric messages, such as
telegruams or teletypewriter. Graphic refers
to pictorial information which, for example,’
. might be produced by a facsimile system.
Visual refers to such .things as personal .
visit, television, and video teleconferencing. ~
Paging, alarms and telemetry are ‘'examples of s ,
signaling» , . \

\\;;//
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While user perceptions of ¢ommunications can be categorlzed
* in this &ay-and certainly in other ways. it must be empha51zed
that user needs Qgr each of these dlfferent forms of commun-
jcations are independent. Of course, all users determine

their needs for communication by trade-offs with all of their
other needs, available income,.or allocated budgets.

In selecting the mixture of communication forins that will
best fulflll their needs, users give little regard to the
stated form of communlcatlons hat suppliers provide. =3 he -
"yoice" telephone network is used fot all forms of communleatlon,’ .
including slow scan v1deo. A "data channel" may be used to ‘
deliver text, graphic, signaling, or even v01ce. Visual and }
voice are often combined on a "video :channel”, and text and
graphic can be included;"Again, price and peer?mance are\the‘
key decision variables dffecting a customer's choice of co un=,

ication form from a given service offering. .

( Users/also give little regard to the classification of the
supplier hey use. Different types of common carriers .and pri-
vate firms offer similar types of serv1ce. Price, perforﬁance
and flexibility are the dec151ve varlables.. '

8’ ’
Communications Service Markets S0 Ce .

- , N .
As a result of the leglslatlve and reaulatory protesses

"and various technologlcal developments, the Federal Communica-
tions Commission has segmented the comrunications market into &
number of .sub- or service-markets. A number.of these are con-
sidered as separate categories in the recent discussion of the
revision of the Communicatdions Act of 1934.

Fourteen majer qomﬁﬁnication seryice mafketSfexist today:

postal and trensportgtion; hybrid data processing;, terminal

-

[
[,
1
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. equ1£hent~ prlvate radlo*\hroadcast, cable teleV1slon (CATV) ; - ’
multl-p01nt’dxstrlbutlon, telegraph and typewriter exchange
sérvice; public switch telephone network services; public
mobile radio service; private line service; specialized data
transmission service; satellite communications service; and

+ -

value-added network service. -
\

Current User Data - -

g
; A number of patterns that have emerged'relating to these

.markets shgulo be récognized %in any contemplated use of tele- )

. communications for rural education. Outlined in this section,

they are also.discussed at length in recent assessments of

potentlal growth for all these markets in the U S. (Communica-

;;on News, February, 1975; Morgan, 1980). o . .

.o \ . ' )

Potential impact of Commdnications Satellites on Users

; . o4

. N . ' -
' _ The author* hag been:asked to focus primarily upon cormmn- .
o unlcatlons satellites and how they might be used in rdral edu-

cation. First, let us examine some of~the characterlstlcs of

this enormous telecammunicati

Y

) . ; f
The primary uses of safellites today, or likely uses in .

the very pear future,” include television (TV), for drsfributron
purposes, for direct broadcast, and fér teleconf encing. 1In
the business data area, gommunications satelllte are being

-{ X used for electronic mail, facsimile txansmlsslon, éﬁmputer comm—~
unicatlons, and tedlex communications. A rapidly growing use of
domestic satellites is for teiephone communlcatlon\ or, as !
commonly termed, Eelephony. In the areas of pub11F ser;ije,

eddcation and health, considerable experience has been ned

through the ATS-6 (Appllcatlons Technology Satellite) -and the
joint U.S.-Canadian CTs, ommunlcatlons Technology Sateli*te)

>
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A number of experimentS have demonstra*ed the potential of
telecommunications for educaéion and heélth: ‘The Public Broad-
casting Service has established a,netwdrg via satellite linkipg
together many of the major PBS Stations (public television
broadcasting stétions) throughout the ccuntry. This network
is also utilized by the National Public Radio Service to dis-
tribute radio programs.
. #
The specific applisation ca;ego;ieé and how they might be
used are discussed at greater length in the paper and will be
‘ elaborated upon during t#e formal preseantation. They include
TV distribution, TV broadcast direct to the home, teleconfer-
encing, use of computers:ffor timesharing, interactive inter-
connecting data banks, distriﬁutive érocéssing, etc. Also to
be cpnsidered are -the use of business fzcsimile-, electronic
mail (which cap be considered a special Zorf of facsimile),
communications via satellite for major and widely distributed
office complexes, the potential use for health care to remote
areas and for education in rural areas. We will consider satel-
lite networks currently in place and othsx planned which could
be used in rural education. (cf. Coﬁmunications Néws, November,
1979; Audiovisual Instrucﬁion, September,‘l979).

- ' o

L}

Iv. SELECTED EDUCATION COMMUNICATION PZOJECTS WORTHY OF .
) NOTE FOR RURAL EDUCATION USERS.

o

-

‘ Over the past 10 years, a number cf projects have been con- °
ducted to provide education services via telecommunications. o
Particularly communication satellites have been used to reach
‘migratory farm workers, residents of smzll rural-areas, Amer-

ican Indians, and other groups resiéing in remote rural areas or

"small islands- in the Pacific Basin. (Binder et al, 1975).

3
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This section ‘ef the‘paper highlights apbroaches and outcomes
of the projects. They include the ATS-1 projects in Alaska, the
Appalachia region and the Rocky Mountain states; CTS experiments
in both Canada and the UniEgd States; work conducted primarily in
higher education and adult learner programs via Public Broad-
casting System networks; Pacific Basin act1v1t1es which have
followed the early ATS-

communication ca

ctivities and are linked to current

lities, and some examples in the education and
Qealth areas from Telecommunications Demenstration Programs: ’(cf
Bystrom, 1972, Caldwell, 1976, Cowlan & Foote, 1975 FPilep &
Johansen, 1978, Hugeboeck, 1975, Law, 1975) f

In addition, selected projects have been conducted in other
parts of the world to aid communication in developing countries,
and which have focused primarily on rural popuIations. “Lessons
learned ‘there may be utiljzed in rural éducation in the United.
States. Projects conducted in India, Indonesia, the Arrican
-nations, and Latin America will be ‘included. The 1979 National
Seminar on Rural Education (discussed.in the next section) sug-
gested such an examination in its Recommendations. ‘ '

- NN )

Health care Experlments have been conducted during the game
\gerlod. In some instances, they have demonstrated more d1rect
va}ue for'users than some of thé educational projects. Particular
projects will be selected to show how user needs are assessed; to
illustrate low-cost utlllzatlon of telecommunlcatlons to deal with

particular user needs, and to demonstrate approaches for 1mprov1ng

in-service training of health professlonals from the entry to the.

genior levels. (cf. Feiper, 1974, Foote, Parker & Hudson, 1976,
Kreimer, 1974, O'Conne}l, 1978). An analysis of the twdo-way ‘

telecommunication projects designed for rural requirements .in

health and, education on both the-domestic and dnternational $cenes,

was provided in a recent AID -sponsored document (PCI, 1977)-.

N . 1 4
N .

/




<

.

‘experiment on the ATS-6.

>

Iv. SELECTIOﬁ EDUCAT ION COMMUNICATION PROjbCTS WITH
TO RURAL EDUCATION™ . ~ - -
‘ < N .
Brief History-‘of -Satellite Communication Systeﬁg\dn Education
I l -

One of the most ambltlous pro;ects undertaken to extend

RELEVANCE

-
-

Qdiéer51fy, and intensify education as well as & exteéend health

serv1ces began W1th .the successful orbiting in May 1974 of a {
synchronous communication satellite. . Soon after it was 1aunched
and attained orbkit, the Natlonal Aeronautics and Space Admlnls-
tratlon (NASA) rede51gnated the Appllcatlons Technology Satel-
lite~-F (ATS F), the ATS-6 to indicate that it was a live,

functlonlng satellite.

-

!

Prlor to the ATS- -6 experiments, there had been limited

;appllcatlon of satelllte ‘technplogy to educatlon or other pro-

gramming e1ther 1n the United States or elsewhere (Flleg, 1978).
Inltlally, ATS-1 and ATS-3 sgtellites contrlbuted two-way

audlo:capac1t1es to' a small range, of experiments in Alaska. »

These satellites were insigni ant, however, compared with
the ATS-6, which has audio 'and video capabilities and a poten-
tial for interactive traffic. ATS-6 was also- unique because its
. \

high power made possible the use of inexpensive ground stations.

-
’

" The Satellite Technology Demonstration (STD) was one
cpmponent of NASA's everall Health/Education Telecommunications

The main purpase of the STD was to

.demonstrate the feasibility of a sateliite-based system for

media distribution to- isolated rural populations and to test
and evaluate user acceptance as well as cost of diverse
delivery modes and materials (Bransford and Razzaro, 1975).

L
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The three areaSJcovered by the. experlmeq; -~ the Rocky
‘Mountain States, Appalachia, and Alaska -- have certain’ common
characterlstlcs geographic harriers that prevent even public
television from reaching certain locations, and a large propor-
tion of the population comprlslng underprivileged ethnjc groups .t
scattered in rural areas and haV1ng limited contact with the |

out51de world (National Institute of Education, 1975). ' ;
- ) > ,‘ .
¢ * d .
In the Rocky Mountain states, the prime educational aim >
of the STD exberiment was to provide junior high school students
with career educati6n, a new concept even for teachers. More
than s;xteen programs -specifically directed to teachers con-
" stityted a major component of the deugn}Eleven more programs

were produced for the general adult audience.

1 - Most previous experiments’ in instructional television had
been limited to one-way communication. The ATS-6 STD program
uied two-way communication for interaction amohg students),
teachers, regional coordinators, and consultants. Similarly,
’ the most important aspect of the adult prqg;ammlng was the
opportunlty for interaction between moderators and guests in
STD' s.Denver Studio and viewers -in the participating communities.’
) ( ' . ’
Another important aspect of the STD deﬁonstration was the
satellite's potentlal for feedback from the user community,
which did not require real- time interaction. The Material :j
Dlstrlbutlon service enabled teachers to order a wide variety
of 1nstruct101al programming from a videotape ccllectlon in
. ' "Dénver and to receive offerings quickly via satellite. A
' ) ' b t
The maih objective of ‘the Appalachian ‘Educational-Satellite

Project was t.o meet teacher's needs for in-service training,

)
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‘ * ' *
especiellyin the subjects of reading and career education; since
this was the most pressiﬁg problem ihgtng area (Nétional . /’
Institute of.Education, 1975). This project has successfuliy

* produced courses in one location for a region covering many . "

states that remained sensitive to grassroot preferences of the

smaller communities within the Iarger ereé. N
An‘innovatioﬁﬁéf the cpurses was role—playingq‘which-preGed

most effective. The satellite ‘enabled the'teacher—studeﬁts to

ask questions at their receiving sites during live broadcasts.

Role-playing with such interactior thus enhanced the eaucationel

process.\ Role-playing was integrated into the audio review and

,the taped television programs; even the unit tests focused on-

;hese'studies to encourage role-playing.  Many teachers who

" took the courses stated that "the'courses were not impersonal~

experiences even though there was no 1nstructor on site.
(Bramble and Auéness, 1976) ' L e

v Il

v

AhotHer major component of the Appalachian Educational ,
Satelllte Project was a computgr-based information system using
a combination of computer—based and manugﬁ systems for storing,
retrieving, and dellverlng to teachers in their communltles

1nforqat10n and instructional materials in readlng and career

education (Bdwling'’and Maynard, '1976). ‘ o

Since Alaska *is the home of many different ethnic groups;

. most of whom undertand only their own language, programming

in Alaska has. emphasized the development of courses in oral
English. Wlth two-way audio capgéiiy, both teachers and

students now have,a "model"-w1th whom to converse in English.

- ¥
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Another achievement of the satelllﬁe project in Alaska
was a weekly half-hour broadcast called "Alaska Natlve Magazine."
This program dealt with such local problems as land claims,
the oil pipeline, and native'culture and arts. This program
is- qugdcast in English and in several native languages to'
promote cultural .pride and 1ntercultural exchange among
Alaska's many communltles (National Institute of Education,
1975) .4 '

¢ ~

Research Findings

- Many studies have been carried out on the effectiveness of
interactive broadcast television.. This type of media research

generally is characterized as "evaluative comparisens." ‘In

.d typical experiment, learning from televisiqn is compared
- . 13

with classroom instruction. Schramm (1967) has provided some
insight gained from an exhaustive review of various studies

on the subject. "There is no magic about television teaching.
Telegision is a bipe. It is as good-as what goes’through it.
If the content is dull, theFEeaching is dull. If the basic
rules of instruction are ignored, the resdlt can be as bad as
the warst ‘classroom teaching. Indeed, the emerging view is to
regard telev1s10n as one element in a 1earn1ng system, and to
pay 1ncreas1ng attentlon to the learning experlences provided
at the receiving end "

+
’

- Roberts and Schramm (ib?l) and Twyford ( 69)'reported N
that television effectiveness in learning seems to be related .,
more to quality teaching than to anything-else. Television

instruction is successful when the program. content is well- . 7 2

.organlzed, meets high pedagogical: standards, 'and is presented

in a learning context.
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evaluation.
e o

) . A ©
A review of the literature on the effectiveness of- tele-
vision in general.and interactive teleVision in particular is
characterized by a preponderance of "no significant differences."
Obviously, telgvision used stimulétingly‘and resourcefully is
a dramatic%lly successful medium. ,
. % A fundamental characteristic of television, *as Millerson
(1961) describes, is its vis‘a; and sound images thas reveal
informatiqn as directly and/as close to reality as possible
or tha; offer selective aspects of reality that modify meaning .
or Ereate images that chénge the reality by inventing new' -
symbols to heighten the learner's, imagination through association.
Therefore,'gound and image represent reality to establish con-
text, to interpret, to model, to imitate, to recapitulate, to
couple, and to-interplay. ‘ S

.

Chu and Schramm's Learning from Television: What the

Research Says and Dﬁblin and Hedley's Medium May be Related to

the Meésage: College Instruction by TV are cbmprehensive reviews

on instructional television (ITV). Chu and Schramm syrveyed -
421 comparisons of ITV with traditional’ instruction, and

‘Dublin and Hedley reviewed in more detail‘the effectivenes§
- of ITV, at the higher education level. The latter researchers

reviewed 191 comparisons; Qf which 102 found ITV to be margin-
ally more effective. Both' of the studjes focused on achievement
and attitudes toward television ¢ ared wi¥h traditional
instruction, with the eipected "no significant" fénding; in the
variables tested.” In the section entitled "Research on Teaching

Strategies" in What the Research Says,é%chramm makes impqrtanf
references to design elements that should be carefully heeded

in any pro}ect.involving course programming and formative .
. ,

'
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which included an audio ‘feturn cap

forms of telecommuni

Numerous studies (cf. Kirsh‘ 1952, Carpenter and Greenhill,
1958) suggest that a slgnlflcant proportlon of 1nstruct10nal
time should be devoted to student part1c1pat10n. , Howeveér, the
relatiyvely hlgh cogt of conventldhal telev1s1on precludes its
extensive use to medt individual needs,lngrura1~areas:” Other -

tions, such as voice or text, as well

as periodio persarral Wisits should be used in,the total teaching
system. 'With the avail®bility of an’ interactive component of

television’ carefully des gned to prov1de structured, actlve

student part1c1patlon and 1mmed1ate—conf1rmatlon of the know- -

ledge gained, interactive systems will be more functlonal and-
economically feasible. 1In addltlon, as the prev1ously refer-

~enced research indicates, positive student attjitudes toward

interactive systems will further enhance learning.

. Voo
Dubin add Hedley‘s analysis oé 26 comparisons of ITV,
égallty that allowed students
to ask guestions durlng a live ITV broadcast, also showed a .
hlgh y significant advantage for~trad1t10nal instruction.
In neither of the studies was. there any 1nd1catlon that the

audio capacrsx,was used to elicit active student response and

esults ‘to -increase-:learning. 1In
sed the ta‘&«back capability with the

immediate confirmation of
these *studies, students

. studio in ae~piecemeal and ‘disorganized fashlon, which ‘also '

could have been a bar¥Yier to learning. 1In short, to be

effectivé the talk-back capability needs some formating or&\

structuring. . ..

A recent "true"experiment that incorporated experimental
psychology flndlngs Into the-area of 1nstructlonal design and . - -
human learnirg. was Mlchlgan State Unlverslty [ two—way

communication project in Rockford, Illinois, to train firefighters.

Y
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The project was. based on the general hypothesis: that inter=
act1ve telecommunlcatlon tra1n1ng WOuId result in more learning,

mQre ITV system sat1sfac1ton, and more positive effective

-

responses to training concepts than one- way telev1sr9nvtrainingﬁ_,

;f*(BaldW1n, Greenbergf’Block and Stoyanoff 1978). 7

o

. Four discrete treatments provided thorough test of the <§\ —

two-way system: two-way group condition, two-way individual
condition, one-way non-interactive response condition, and one-
way sresponse condition. The two-way indavidual and two-way ;e
group conditions. provided a comparative value of an independent
variable, namely personal interaction and 1nd1v1duallzed feed-
back as oppqsed to group interaction. ‘The one-way noninter~
active condgtion required the same response ‘action, which was

cirgling an item on a formprather than pushing a button. In

* the one-way covert response treatment, the part1c1pant could

v

choose not to make @he covert responses.' . . N

. .
- ‘

Though the respondents on.the cognitive tests showed no
pre—experiment differences, those in the two-way,condition
tests, showed significantly more learnlng than those .in other
test modes. Performance of f1ref1ghters in the one-way
covert response condition were sllghtly better than that of
part1c1pants in the dne-way paper—and-penc1l condition.’
Overall tests indicated increased learnlng, greater interest,
and more satlsfactlon rn learning in the 1nteract1ve "tele-

communication mode than in the one-way teleV1s10n mode.

The Rockford findings are signifiCant generally because of
the sample sizerand alsoxbecause the part1c1pants were chosen / ,
and ass1gned to the treatments at random. Another experlment
in the ser1es to determine the effectiveness of two-way
television was conducted by New York University in Reading,
Pennsylvania. Designed to evaluate the use of typ—way»televrsion

>
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to provide services to sénior citizens, the project produced
*  .little signifiwant research data but clearly suéééeded in its .
o humanistic objective: to_promote interaction and awarenéss”éf”""”’ o
< ) the socié} services among the elderly.' It was also successful
in effecting positive attitudes among the 'experimental groups:
as much as 80 jpercent of the vtféers 1dent1f1ed the interactive .
television system as the major 1mprovement 1n their lives
- (Moss 1978). j
‘ |
The consensus at National 'Aeronautics and Space Adminis- - ‘
tratiop:kNASA) Conference in 1976 was that in-service training ‘
can be effectively delivered using telecommunications tech-
- "nology. The.following concluéioqs were made (Blackhurst, 1978):
T . q) X . .
1._ Informatidn ‘is the.raw material of instruction and )
. learjing. . . . .
‘ ’ 2. The dser should dictate the forq, time, and place of’ ‘
. { S needed information. ) .
) :h 3. It ié cheaper to move information to the user than to -
( . move the user to the information. e Y
4. It is cheaper to move information electronically than
by any other means. .
~ K Y’ . Most information can be stored, updated, and retrleved
electronically. . . . o ) . )
; 6. Aall elec;rqqicallyjstored information can be electron: ot
ically distributed to a large number of remote users,
7. Electronically stored ~and transmitted information can
. : be given to a user in’ any electronically related form, ’
) ‘ e.g., cathode ray tube image, full audiovisual, com- '
-( puter printout, facsimile. ‘4 : '
’ ’ A ~
Ve
. 2}




_ication Project, used closed-dircuit interactive television for ~

\

satellite systems supports the great need feor research on the,

0
(]

A recent project, the Indiana- Higher Education Telecommun-
in-service training‘over an 18 month period for a seyies of

10 hour—long presentatlons (Carpenter, 1976). User attitudes

toward the ineractive systems were gene?%lly positive. N1nety A
percent of thé part1c1pants,sa1d the programs were of good

quality. Further, the interactive portion of each program, in

which viewers could respond to the presenter, was rated by the

participants as a crucial part of the program.

" Viewers rated favorably the, spontanelty of the interactive
systems, and the clar1f1catlons and explanations of the pre-~
senter. 1In summary, 83 percent of the respondents elther agreed
or strongly agreed that the interactive system was useful and
did not feel inhjbited By responding in a live,\state~wide pro-
gram that lasted 20 to 45 minutes. ‘

~ .

Another example of successful interactive learning systems
is the Project Interchange conducted by the Archdiosese of
San Franc1sco.* In this project, programplng was broadcast,
via IFTS, from a studio in- Mefila Park, California, to NASA's
Ames Research Facility, then beamed to the CTS satellite and
transnitted to terminals in San Francisco, Los Angeles,* and

.Chico, whére 1nd1v16ual schools are located (Green & Lazarus, .

.(

1977). . This system enabled th@ teachers to exchange infor-
mation, ask and answer questlons, and transmit drawings and
graphics Vla telephone\glnes back to the studio in Menlo .Park,
where they were retransmltted through the system so that all
the 1nd1v1dué1s could participate (Blackhurst, 1978). -

\J . . .
In, a broader context the review of research on interactive

importance—of instructional design elements such as advance

-
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__organizers, active student participation, reinforcement scledules,

‘feedback, additional sets, etc. into course design for optimum
efficiency and effective'utilization with interactive systems in
any area of teaching and training.’ C
V. POTENTIAL TELECOMMUNICATIONS USE IN RESPONSE TO NATIONAL
. FORUMS AND PROGRAMS. -t
A number of programs have addressed the rural problemsf%;‘
distance and size, as they relate to small communities and rural
. development. Out of these haye:eVolved a number of policy pdsfkions
and particular programs being funded to meet needs other than in
education. These programs may suggest ways in which those in-
terested in enhancing 'rural education through»telecéﬁmunications
may explore joint or simbiotic activities that will parlay the
concern ‘and investment that has already been made By other agencies.
(Fratoé, 1978, Darby, 1974, Roefield, 1978).
. ' ,
/ In the area of education, two récent activities funded by the
Départment of Education (DOE) have included the National Seminar
on Rurai(Education and the Regional Rural Roundtableé. These
activities have given particular attention to the needs of rural
learners and telecommunication's potential role. Also;of inteiest
are the recommendations and potential for telecommunications as
outlined in the recent White House report Small Commdnity and
Rural Development Policy. (E.p., 1980, Jécobsmeyer, 1980.)

-

. In addition, programs initiated in the transportati@m and
c9m@upication aQs:s‘suggest that they may provide suppqr@ive roles
for rural educatieon. Also, some major rural health initiatives -
have led to establishment of health clinics and other facilities
in concert wf{h‘gyblic education facilities in the ru;al areas.

e Mﬂ}'}ﬂ{‘__
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Thus, telecommunications may advance both health and education
objectives if the;e facilities are used as eommunity centers with
telecommunications capabilities.’ (Shamaskin, 1977, Robefts et -,
al., 1977.) : ) ’ oL
The‘Farmérs Home Administration (FmHA) has beenwa principal
key provider of domestic éssistance and in 1978 started t@e; ,.

' * National Rural Communities Facilities Assessment Study (NRCFAS) . .
The project staff will assess,'assay, and thenrméké’recommendations
regarding service facilities in rural qqmmunities such as Health
and Education as well‘as outline telecommﬁnications‘fequirements

(Chinitz, 1979). [ P . ’

jVI. PLANNED AND FUTURE\?ELECOMMUNIQATIONS APPLICATIONS RELATEP
~ TO RURAL EDUCATION .. -

A particular.characteristic of telecommunications technology
is its gapid devélopment, whereby increased capability at reduced
cost has been realized in successive iterations of communication )
satellites, computers, telephone equipment, and so forth. Per
unit message costs have decreased with improving technology. A
number of telecommunications developments which could prove very
useful' to rural education objectives are in the planning stage,
and currently being tested on a small scale.

Among these developménts are lase technology, the launching

of the space shuttle and the attendant ability o put much larger

»  communication spacecraft in orbit, such ak the geostationary

platform. Larger communication satelliteb could provide many - A

small antennae for selected. and small pgpulations throughout the . B
- country. In addition, "the burgéo :
home broadcas% aﬁtennae\of 3-meteyq sige or less augur well for.
rural needs. Thes€ antennae, which will be extremely low in cost
and easily installed, could have wide distribution in remote rural

areas to receive many forms of telecommunications. (Carne, 1979,

Kaplan, 1979, Mantino et al., 1979).

ERIC . -20-7 A3




Background: ’
) ‘ .

i:\\ * The characterlstlcs of a demonstratlon geostatlonary

platform are now prec1sely deflned Communicatipons equlpment'
and sc1ent1f1c hardware c¢an be carried on the test vehicle.
CZost and engineering analyses, indicate. that the platform is -
cost-competitive. Alternative data-supported configurations
that allow for the selection o Q“‘f"wvarlous mission capabilities
clearly indicate the ablllty to launch a multitransponder-
‘equipped platform on a single shuttle flight (cf. Bowman et
al., February 1980 and March 1980 Aviation Week and Space

Technology, March 1980). The platform can be considered a
serious candidate whenever decision-makers discuss the types
of large communication satellites that might bg/available in -
the late 1986's to meet the_increased voice, video, and data
requirements projected for that period and for the accelerating ,
demands of the 1990's (cf. USITT, August 1979). \ N ‘
y .
Other concepts have been discussed, such aa sateflite
clusters, a "string-of-pearls” apbroach, and increased lauhch
capabilities for patﬁing larger single -satellites in orbit.
As the platform capacity, cost, and crowding ratios are com- 4
pared ‘with other proposed space vehicles, advances in
communication satelllte technology come to bear, such as outer
cylindrical-golar panels for spin-stabilized satellltes and
improved earth stations with reduced radiationh in unproductive

directions.

The current World Administrative Radio Conference (WARC~79)
in Geneva could provide additional racionale for space plat-
forms, if indeed there is a worldw1de requirement specific

frequency bands would be resexved within regions for individual -

nations. Such an action, or reYated reservation of orbit-arc

e

.
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optlols,.woulé hlghliEEt the potential value of.geostationary
communication platforms as a means for éach nation to have its
. own communication module on a platform, and thus obviate

'

.- separdte satellites fordeaoh.

.o~

Connectivity Within and WithouE P
The central compu{er syétems and dlstrlbuted processors
- iA the space platform couldrcontrol the mechanlcal devices and
the handling, storage, and processing of a- varlety of commun-
ications, command, and ‘telemetry signals.: Their role would be
primarily one of processing rather than of relaying. Intra-
connect1v1ty within the platform to handle a range of %requency
requirements would ellmlnate the current need for ground-to-
satellite-to~ground 1nterconnectlons, would speed up trans-
mission, '‘and would minimize potential interference. _ ' f.
If a number of platforms were pdé into operation to
prOV1de world-wide coverage, the 1imitation of current satel-
lltes, which provide transmission only between points within
a single satellite coverage area, ‘would be overcome. Inter-
platfofm links could prOV1de coverage for different zones and
would.speed up transm1ss1on,w1th improved service, quality, and

~ ’ . 3

economy .

‘. . p »
A 1973 Rockwell report outlined how four C-band platforms
mighE provide coverage for the earth. ,Of.partiohlar‘interest .

to the Pacific was the Region I conceptualization that stated:,
/ ' ' I's -
Fn order to minimize the required number of plat- \ .

forms, the idealized locamlon of the Region I plat-

form was selected as 172 degrees east longitude, the

geographical coverage within communication line of

signt for this platform location. Traps-Pacific Comsat
, and Pac1f1c Ocean navigation and traffic control

Al
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functions are readily accommodated from the Region I
platform

It is practical to provide Comsat servige to some

eas in the western sector of the reglon, namely,

Japarr, Southeast &sia, Phlllppines, ;ndonesla,\Australla,

d New Zealand. However, the ‘domestic communication -
reguirements for the East, Asian-Australian sector of
the world are not unlquely identified in the traffic
model. A total ofrfive 12-channel satellites was defined
fori serving Comsat functions for all of Asia and |
Australia. It was hssumed that two of the satellites

€ - were for countries at the eastern extremity.of asia”

4 and \Australia. Thus, the Comsat reﬁulrements for each
Region I platform are 12 channels. :

Trans—Pacific Comsat requirements were dellneated .
e traffic model as two l12-channel satellites. Each
relay platform must provide 12 channels for this

;Trans -Pacific navigation and traffic control was -
, alsg stipulated in the traffic model. Although only
one’satelllte was spec1f1ed for this region, it was
notlconsldered practlcal to subdivide the required
capability between two platforms. (Rockwell Inter-
‘ natfonal, 1973, p. 527). : e

N - A ecent INTELSAT contract is directed toward developing’

‘,*‘

[
-

Ll wrha
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a JTWT WQat would provide the technical capability for inter-
satellite links. This TWT activity is relevant to the plat-
£oxrm endeavor. jCommunications News, July, 1979)

A i 4

' 'SECOND~-ORDER ARGUMENTS ‘ o

-

.
»
3o /
v [ A »
.
P . ) o
2 .

J Other marketable features and conditions-arée related to

) _JT h ‘the’ anticedent- features spch as 1nteractlon, declrnlng tele-

%1cowmunl§atlon$-COStS, etc., but stand alone asnsultable for
aqvancement domestically in the Pacific Region, and elsewhere., -
- ‘// . Multiplicity .of Service‘AEproaches ) ’ '
‘ ) The history of communiCatlons technology has

x demonstrated that users are served in - many different. - )

"
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. ', ways by variations of related technology. The geo- ‘

~ stationary platform is no exception. In the 1980's,
- 'j there may be integsated communications services via
spdce vehicles that combiné multipurpose geostationary
\platforms and customized communications satellites.
Tne plaEform can support communications, as well as
other payloads such as weather, storm tracking, and
recording .the interaction of sqlar activity, atmos-
phere, magnetsophere, -and ionosphere to provide im-.-
proved predlctlon and warning. These multlple capa-
bilities, combLned with 1mproved mobile communlcatlons v
for ship and shore, are be;ng examined as mlssrons
o for a demonstratlon platform (Bowman, 1979; Carey*

1971)/ '/ = S .

. Persdnal ‘Qommunications - . \\K’ -
- - .
_The growth of the transistor radio and the hand-
gﬁy . " held calculator serves as a precedent for wide-scale,

individual use of personal wrist radio~telephones.
%ersona} communications in the form of wrist radio-
te;ephones linked by geostationary platforms could
N . serve many personal needs. The potential low cost
‘and,ﬁhe capacity for many users in such a system .is
) intriguing and constitutes a compelling reason for
* some to advance the entire platform concept. Designers
have recognized the many problems.with this approach,

e E but it should riot be discounted as a pos51ble mission,
s
even in prlmarlly for 1nternatlonal as opposed to
‘domestic use. . R
- ) Ideal for Developing Nations

A gedstationary platform might be very attractive
1 to a oountr§ such as the People's Republic of.China

¢

Q)Q, ) . . . .
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which has no sizeable g¢apital investment in terrestial
telecommunications* but would like to quickly establish
video, voice, and data communications. Low-cost earth -
termlnals could be combined with' a platform, providing .

~’multlple frequencies for a full-service capablllty,,. ' .
along with earth resources, weather, and narrow-band

services at the outset. - '

3
B - H

Selection of Mlss19hs That Have High Telecommunlcatlons

and Transportation Payoffs ) /fm—T—”‘fi

~ The social and political climate in which the plat-

. form must be "sold" will cepter on energy: energy
conservatlon, high energy costs, and‘conveérsion to
alternate energy sources. Sincea platform can be used
ifl place of medlum- and long-dlstance hauling of mail,
for example, its use w1ll be espec1ally attraetive be-'
cause it saves paper, cuts energy consumption, and
reduces pollution. The sizeable growth of telecon-
:ferencing‘18/30 GHz studies JNASAﬁjpECRC, l97?) is very
encofiraging for a geestationary-platform program. The ‘@
sizeable,wide-band requirements are ideal for the multi-
transponder platform and allow any brief for the plat-
form to underscore‘energy savlngs (fuel saVings in air

and ground transportation), time savings, and reduced

pollution: ‘

\

ISSUES FOR THE PACIFIC REGION

»
$

Where the Pacific region is concerned, recent discussions

w

‘at the Pacific Telecommunications Conferencé in January 1980,
pointed up a number of major issues that must be considered.

t - ~ N
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" Por a platform to be a viable vehicle in the Pacific
, (1) user demand must be demonstrated, (2) a fiscal

structure mustdbe éstablished to allo@ both'heevy

trunking requirements and serv%ce to small, remote

users; and (3) regulatory préblems must be solved

- that involve the many potential national - part1c1pants,
e.g., the United States, Chlna, Japan, Peru,

Australla .

. b
~- ,
L . d s

. Chrrently, the ATQfl.ané the ATS-3 satellités provide

3
.

service for, meny smaller users, whereas INTELSA?
was des1gﬁated mainly for heavy trunking. The
questlon arlses ?s to-who w1ll provide’ segylce to the
small users once the 1 and 3 are turned off.
.\" @
. Qpnsideration should be given, however, to having
INTELSAT serve as the/managemene entity for the
# °  Pacific-Asia Region, since it has excellent exper-
’ ience in o}chestrating legal and use requirements
_between nations. " A

-
- ~

. A financial structure might be establisﬁed wherebj

vv a platform could have a C, KU, and KA capability

" and could prov1de heavy trunklng service while
'51multaneously providing-S~band or antennae and
power to serve small island users, ships, etc. The
forecasting and early-warning platform features are

'~ very attractive. ' .

I . .. 1
- L4

. A feeder conceét migﬁt.be established whereby small
users could tie into major trunk lines for voice,
vided, and data service via switching on the plat-
form. This might be comparable to .city streets

feeding into freeways and vice-versa.

t /
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. A potential price structure could provide differential
rates for large and small usefs, éomparablé with long-
line domestic service%4¥herebyfhndeiwriting the actual

_cost of local service. 'Eventualiy:the small users
might provide a large enough aggregate market to
pay their own way. The largér users'might manage and
operate the plétform. (cf. Smith, 1978) .

-+ Currently, many smali islands and cognﬁ%ies can
neither sugport the purchase of an INTELSAT A or B
'earth station nor.allocate annual funds for an M.and O.

.
o )

. The Marisat model also may be worthy examining for the
Pacific, whereby one large user, suFb as the U.S.
. Navy, underwrites approximately 75 percent of the cost

-

and other ships underwrite a smaller percentage.

~~ . The Pacific may have uﬂique requirements, but in ‘the .
. final anélysis it may not be plagued with as céngested
an orbital arc*as other regions of the wérl . What~

ever "solution" the platform may provide, i% also
must include ingredients of affordable comm nications
N to.small users -as well as ground terminals to fit such

, a system.

v
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Other Factors Favoring Rural Education

bad

In addition, forecasts of domestic voice, video and data
traffic through the year 2000, show that satellite carriers will
capture an 1ncrea51ng percentage of each market and provide lower
per-unit cost {NASA, LERC, 1979). V1deo~conference use will o
exceed network growth in v1deo service areas The projected .
growth augurs well for satelllte -reltted rural education pro-
jects, since satelllte communication is partlcularly applicable
to rural education. , \ '

g!.blleling growth in satellite use is the burgeoning mar-: .
ket for €lectronic message services. In eight electronic mess-
age service areas -- telex, mailgram, facsimi;e, telegram, fax-
gram, package switching networks, special services‘and money
order transmission -- revenues are expected to have tripled
between 1978 to 1988. The.current market of 550 million is:
expected to be 1.4 billion by 1988 (Communication News, November,
1979); ?n a forecast of public service satellite communication

activities, inclgding transfer of student records, data transfer
of universities and librariés, information service and adult
educational broadcasting to rural areas, a modest gain for
educational use is predicted through the year 2000, based on

cost per unit/use. By far the fagtest growth in satellite commun-
ications usage is seen in disaster management (Martlno, et. al.
1979)

-

- A number of factors may converge to reduce the per unit cost |
of telecommunication via satellite or terrestrial® means for'

rural users.- The telecommunications technology var{ables include: '4
expansion of telecommunication services, provision of more wide- o
band service and thus more capacity for educational teleconferences :

and tetevision, and the availability of smaller reception equip-

ment (such as satellite-earth terminals), particularly advantageous

in rural use. ) r
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“-Recent ECC filing for domestic gatellite slots has stressed

1ncreased ¢ommunication capacity in satellites (Satelllte News,

June 25, 1980, April 30, 1980). These more capacious satellites
will provide serviqe on more frequencfes (C, Ku, and Ka) and

* provide two-way use in rural areas, with at least 40 direct-to-‘
user pencil beams with 4 channels of service (Hughes, 1979,
Bond,’l9Z9, Morgan, 1979). To provide telecommunications ser-.
vices to sparsely populated areas,ytelecommunica ions companies
must see atbotential user market that can be aggregated to’ pay’
for the cémpany's investnent. With less expensive equipment and
lower per-unit cost, the predictable participation’ of many

rural sshggls promises higher volume of traffic ahd a growing

market.’ Increased options and lower per unit transmi
addition to satellite telecommunications with lower terrestrial
video circuit costs (coaxial cable, microwave, '?iber optics)
will all realize a s1gn1f1cant drop by the year 2000, with fiber
optics cable demonstrating the largest decrement (us1iTT, 1979)

With population shifts to rural areas, telecommunications
traffic patterns also 'change. As one would. expebt, current
»patterns show that the northeastern U.S. has the heaviest usage
per square.mlle. Only 3 percent of the country génerates more
traffic. By the year 2000, however, the southeast and south-
west will have experlencedlhajor pOpulatlon growth and a hlgh
level of telecommunications traffic will be originating from
almost a third of the area of the U.S. Rural areas thus will
be more &etropolitan in their use of telecommunications than
currently. Traffic density maps of the U.S. for 1980, 1990 and
2600 portray‘this shift of population and telecommunications use
quite dramatibally.

Predlctlons of cammon carrler mlcrowave transmission involvi

earth statlon locations in Phoenlx, ror 1nstance, indicate great

expanslon over' the next 20 years, with major increments in

o
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teleeommunicapion service (Western Union, T.C. 1979). Rural
e'eaucation pereonnel and facilities can participate in Ehis

growth' and can take advantage of boethQe direction and mag-
nitude of telecommunications expamsidn in the U.S.

In a discussion of "Big Comsats for Big Jobs at Low User
éost," Ivan Pekey (1579) sugges;ed'that increased capacity pro-
vided in the 1990's by large,sateliites along could link all
(65,000 schools, 16,066 school)districts, or 4,000 universities
and 250,000 other’learnfng sites to proGiﬁe in asremarkable
pattern at equally remarkable cost: fixed and ﬁransportable"
service, color TV, and two-way voice, with 24-hour-per-day

use with terminals costing less than $300 per unit.

S
ot

VII. ISSUES AND RECOMMENDATIONS

Obviously, a number of issues relating to policy and prac-
‘tlce must be identified at the outset if telecommunlcatlons are
to be effective and financially promising enhancemeq&s of rural
education.
' . . : : -

among these is the precise definition of user requirements.
The diverse nature of the population, the inability to aggre-
gate large markets, and the disperéien of learners and their.
subject interests in;any one particulaf area inhibit mass
approaches. Developing appropriate programming poses a major
challenge to both creative and entrepreneur1a1 resourcefulness.
Consequently, considerable attentlon must be given to inexpen-
‘51ve“yet accurate ways to identify user requirements prior to
planning for or installing telecommunications dapanility.
(Mertins & Bramble, 1976, 1976a).

The establishment of large-s ale telecommunications net-
works for rural education may indeed be pdssible, and some -

- ‘
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attention must be given to this approach as a cost-effeqtive\
means for serving many regions of the country. " (Perrine, 1975,

- P.C.I. 1977, Rdsh 1978). /&he growing communications satellite
capac1t1es and contemplated expansion can 6rOV1de a cost
eﬁfectlve skeleton for a network. But satellite technology ¢
may be only one component 1n a- total system of utlllzatlon of
this remarkable resource. -

¢ -

In addition, smallér—scale telecommunications alternatives
and appropfiate levels of technology must be considered in
concert ds rural educators contemplate telecommunications
delivery of their services. The issues pertaining to integra-
ted edu tion packages, - which might include telecommunications
at one eéxtreme and printed material at the other, should be
add;essea at the outset. (cf Schramm, 1977, Glatier, 1980).

Workshop part1c1pants should ‘consider the followlng
recommendations:
1. Planning should be starjéd immediately on a 5 - ‘and a
10 - year plan identifying specific steps, resources .
required,~participating agencies, andsother fgctors
essential to developing rural education agenoies,
appllcatlons parallel and symbiotic with expan51on of

the domestic telecommunications market. .
v

2., A détailed and extensive needs assessment of rural -
schools and learning facilities should be conducted
to ascertaln the present level of techommunlcatlons
‘serv1ce, the educational interests and requirements
of ,users 6f all ages from preschool to senior citizen,
and the potential ability of rural areag to provide
some level of ‘resource to implement a bssic telecommJ

unications network. This estimate should be integrated
Vo a { *

/
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with NTIA, FmHa, and other current assessments of needs
of rural area residents.

At:;ntlon should be glven to coordinating education and
other human services to distribute costs of telecommun-
ications utilization &cross a larger poPulatlon of

users. For instance, contemplated rehabilitation of 300
primary health clinics in rural areas and the planned
pilot program to use public shcools as sités for primary
health care calls for realistic and rigorous study of the
cost and use fea51b111ty of telecommunlcatlons rece1V1ng
and transmitting capabilities at ﬁach center and school.

[y /\ .
The National Seminar on Rural Education:and the Regional

" Rural Roundtable recommendations, which ‘dealt with-

Enhancing Local Initiative (11, 12, 13), Special Delivery
of Services to'Rural Education (15), Technélogy (17),
ESA's (18), and Data Collection and Research (19) all
could be supported and carried out with a telecommunica-
tions network encompa551ng low-cost earth stations, data
terminals and prlnters, and television sets in. HEy rural
school cehnters. These sites could receive video, voice,
and. data a8d transmit voice and data.

\ .
Discussions should be held with NTIA, FCC, and other\
agencies to findxout,nbw rufal education users mighf\
share in the contempiéted expansioh of broad-band capa-
cities. This might be done through‘épecial rates and use
of “ihird~shiftﬁ capacities for transmitting bulk data,

-among other appfoaches.

S—i .
The Department of Agriculture (REA) should be consulted
about plans .for helping rural telephofie companies to pro-
vide televis@on and other services, including rural )
education as an important objective.




7. The possibility of NTIA Broadcast Facilities and Tech=
nology Demonstration Grant programs providing for'mgtch-
ing support for rural school telecommunications needs _
should be investigated. |

8. Rural housing préjects, e.qg., FmHa, HUD, or other federal
or state agency>funding should be strongly adv1sed to
include prov151on for wiring, weight-loading, etc. at the
outset to facilitate installation of telecommunpcatlons
receivers and related equipment such as printexrs. Such
provision would greatly reduce costs of telecommunications

service for rural residents.
9. Discussions should be conducted with the FEMA to determine
if their proposed domeéstic emergency commupica;ions system
could support and carry educational programs during non-
emergency o non-disaéter'periods. Such a liafson with
FEMA could provide an gxcellent basic deltf¥ery| system

3

fpr rural education.

At first giance,\ﬁhe overalll market for rural -te eéommun-
ications' does not appear to be as large, as concentrated, or as
attraqtiqé to those who would invest in telecommuhications for )
rural education use, as the first optimistic reading might have
suggestéa. Some consideration, donseqliently, must be given £6
developing marketing incentives to encourage initiéllinvestment
and development with the-reallzat on-that, 1n the flnal analysis,
there could Le large aggregate markets and payoffs for ground-
floor investors, whether these be public or private ‘sector

investors. L .

As with the opening of wagon trails, roads, railrqads,
telegraph lines, and, more recently, \air routes, the need to
open "telecommunications highways" to\ rural areas provides a
great challenge and many opportunities for rural education in’
the'quted States.

~ " .
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