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UGING INTERACTIVE DIATANCE LEARNING TRCHNOLOGIES
TO INCREASE COURGE OFPRERINGH IN RURAL AND HMALL SCHOOLS

Today's technologies have given birth to a new pair of
educational busz words ~~ “distance learning." With limited
fanfare, many achools across the United Gtates have heep
using distance learning technologies to help them meet new
state mandated curriculum requirements. Distance learning
refars to the live, s8imultanecus transmission of 3 maste:
teacher'a lessons from a host classroom or studio to recejve
aite classrvoms in distant locations, Two=way audio
communication (in some cases two way-video) hetween the
tecacher and students makes the instidction interactive.
Ideally, students are able to both see and hear theiry
“distant” teacher as well 38 "call in" for questions or
feedback. In most casmes, students at any one site are able
to maintain asudio or video interaction with students in
other distant sites as well. Schools with the most to gain
from distance learning technologies are those with low
student enrollmenta and/or thoase lacking trained personnel.

Distance Learning Technologies

Distanco learning technologies make it possible fox
rural and smezll schools to offer a full and varied
cnrriculum, as well as quality teacher inservice training,
without consolidating achools and without physically
trangporting teachers from one location to another. Saeveral
approaches aro available. The most common nwem to be some
form of audio teleconforeacing linked with microcomputers,
videotapes, and/or print naterials; or interactive
telovision which integrates satellite, fLiber optics,
microwave, =able, slow scan TV, or ITFS (Inastructional
Toelevision Fixed Service), technologies.

The purpose of this paper is to (1) provide a brief
description of some of the more popular distance learning
technologies being used, and (2) prosent a list of

succaessful program/projects i{nterested roeadors can contact
for further information.

Satellite Transmissions

Four instructional telovision satellite systexms are
presently broadcasting inatruction to high school students
scattered throughout the continental United States. One-way
full-motion video is transmitted from the uplink studio to



subscribing achoola., Audio talk-back by parricipants is
over reqular talephone lines, thereby making the aystems
interactive,

The lar?agt ayatem, the TI-IN Hetwork, eperates oyt of
Texas. At the beginning of the 1%286~07 school yaar, Ti=if
w38 beaming lessons for 17 different high school eradit
courses five days each week to over 145 subscribing high
schools in 12 different stateas, In addition, the network
beams extenmsive inservice training for teachers and
enrichment pregrams for students acrass the K-312 curriculum.

The second la:gést network is comprised of achools
subacribing to Oklahoma State University's Arts and Geiences
Teleconferencing Service. OBU began broadcaating a gingle
semeater of German language instruction in January 1985, At
the beginning of the 1986-87 school year, broadeasts were
received by 101 districts in six states and offerings had
been expanded to two full years of Garman and a full year of
high school physicas. New courses planned for 1987-84
include pre-calculus, Russian language, and chemigtry,
Unlike the TI-IN Metwork, OSU's satellite courses are
broadecast only three days each week rather than five, On
the non-broadcast days., students work individually at their
achoola on computer assisted lessons which have been
specifically designed by 05U educators. Extenaive inservice
training and K-12 student enrichment programming is also
provided by the network.

The third largest instructional satellite asyastem is
operated by the Utah State Department of Education with
gupport from the IDM Corporation and Donneville
International Corporation. Utah's satellite system isa
distinctly different from ecach of the other inatructional
satellite systems now in operation, Instead of broadecasting
live instruction, proviously recorded videotapes are heamed
to the receive site achools. Furthermore, there is no audio
talk-back component to allow students to pick up the
telephone and call their TV teacher to ask questions or seek
information. Over 800 students in six states were
participa:ing on the network at the atart of the 1986~87
school ytar. Lessona are broadcast every other day. On the
non-broadcast days, students complete individual work
assignments on IBM PC Junior microcomputers which include
voice aynthesis capabllities. Spanish language is the only
course offered.

The moat recent entrant into the high school
inatructional satellite market is Eastern washington
University located outside Spokane. 1In conjunction with
Education Service District ¢101, the network began the
broadcast of four high school courses to 15 schools in



Washington in the Fa)l of )986, The operation of tnis
network most closely paraliels the TI=1N Network, Live
instruction is beamed to gubiscribing high scheel five days
each week, Inservice Ltraining to teachers js also provided,

Sechool administratora interasted in inveatigating
instructional satellite aystems for sdoprion in Lhejiy
diatrict should consider two cost factors: (}) Sgi) ) pment
coats, and (2) annual subacription fees. flequired egqulprent
for each of the satellite systems includes a deowunlink or
Batellite receive diah, a 7V moniter, and assorted
telsggamunications devices, In additisn, schoois j9ining
either the 05U or Utah networks will peed 1o aequire, unjzsss
they already have them, one microcomputer for every Lws
students enrolling in coursework. The microcompurers must
be compatible with software produced by the respective
network. OSU uses Apple Ile's. Utah uses IBM PC Junjers
and one IBM XT. 1Initial equipmert costs yaxy among vendors,
with ranges between §4500 to §15,000, Interesiad readers
should contact the networks directly for information on
curreni prices and for help in identifying precise equipment
needs., .~=nual subacription feea also vary. Typically, fees
for high axhool programming are separate from fees for
teacher inservice training, etc. Depending on the extent cf
programming deaired, annual subscription fees wmay be 33 low
as 51600 or as high as $10,000.

The application of satellite rechnology for interactive
televiasion inatruction in public achoola is still in its
infancy. The future will undoubtedly sce more program
produceras enter the airwaves. Already school officials in
Miasouri and Kentucky have proposed statewide ayatems. hs
existing networks grow and new networks begin beaming
instruction, interest in other atates is expected to
mushroon,

Two=-Way Interactive Television

Many model two-way video and two-way avdio interactive
television systema are becoming operative in emall schools.
Succesaful projects are underway in 1llinois, lowa,
Wiasconain, New York, Minnesota, and other states. In most
systems, each school on the network has a fully equippad
telovision classroom which allowa a teacher in one location
and students 3t one or more locations to both see and hear
each other during the instructional broadcast. Transmission
may be over cable, fiber optics, miniowave, etc. The typical
model is a cooperative arrangement between five to 2ight
districts to form a telecommunications network. The network
coops human, financiai, and equipment resources t. provide
interactive television programming over several channels



between member schools, Pragramsifag usually includes
SlﬁﬁantétylﬁéUﬁﬁﬂafy Courses and inservive training for
teachers, A wvarjety of other courses M3y »}80 be vffescd
Such a& vocatiunal Instruction, Yibrary proafams, camssaity
education e)asses, S1ory huJi¥a, generasl) inteyest topics,
8L¢, Instrucuions) televisioy PEEMITLIRG Lwdmkay Video sud
Lwaxway auydio Interscuion Delweon £00perating sahyol
distrieta is one of the fastost JEOMINY == 3BT BIEY
PICAIaIng -~ distant lesrning alterpatives avwailable g
small and gecgraphically isolated rurai schoosis. The facq
Yaat participating sohcls maintain joesl contrel of theps
PY¥ogFaneing is also an appealing sspect of this technolugy,

Conts for two-way videosLwo=way audio instsryctional
television systems are very expansive, Among the
cooperatives which have bees oarganized, tora} eqyipment
investment Nas ranged anyvhere from 400,000 o0 two millien
d9llara. Costs are shazed 3RIRY coaoperative pewbers., In
RO3% Ca898, they have been offaet with sigeable federal,
Siare, or private grants, Partnership arrangeszents between
gchools, cable companies, and rural telephone companies have
also reaulted in a significant reduciion of direer costa to
tume schools,

Inatryctional 7Telaviajon Fixed Serviee (175

17F5 systems are FCC licenaed, low powver
axne-ot-ai?ht TV broadcaat stotions that tranesmit
exnidirectional aignala a may,mum distance of about 490
miles. In most casea, ITFS stations are located in large
rnetropolizan areas, benefiting large schools in urban and
suburban settings. GOmall rural achools near or adjacent 1o
the respective matro srea »ay also benefit by receiving the
signal, Most 17F5 systems are ona-wa wideo with the
possibility of twa-vay audio interaction. <The sudie
intezaction is typically over regular telephone lines,

1TFS has inherent advantages and dinadvantages over
other inatructional television dyatems. Advaniages are thar
four channels are usually licensed 1o one operator. only
one antenna ig needed by receive site schools to pick up
signals for all four channels. Mence, the host site is able
to brosdcaat on four different channels s8imultaneously,
énabling distant schools to receive « variaty of programs,
Disadvantages center on (1) the limited broadcast range d.e
to the low power broadcas:t, and (2) on the expense of the
technology. 1iInitial ejuipment coasts for the broadcasy 3ite
c€an range from 500,000 on up. Receive aites will nead zo
purchase an an*enna, down converter, and poaribily repsazers
1{ they are a long distance from the station. Costs {or
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recejve altes Can range anyvhere from $1000 1o §4000;7 more
$if a yepearer js added,

YIFS aystems are operative in many of eyr }arge <jties,
Lyamples of 1wo Jarge ayatems ags the InteyAcy &ystem in
Houston and the Keglanal IssUiuctional Yeloevialon Conaastium
(RITC) ip Richardsen, Texas, Both systems, discussed I8
rore detajl below, are characteristic of others Jike then
across 1the country,

The Region IV Lducarion fervice Cenfer in Houston
SPEFSL85 the Interhct Instruciionsl Television Networh,
Using closed ecirevyit microvave technalogy, video and audiv
signalas orginate from the InterAcy stydios, Frowm thete,
they are dispersed vias omnidirectional microvave to
suvbscribing receive sites in the seven county Culf-coast
ares, BRBecelve sites are eguipped with a rower, sntenna,
dovn converter and an avdio talk=hack coaverter, The
recajve classroens are equipped with modified televiaion
sers and talk-back instruments. Over 30 schuol Jdistricis
subscribe to the network, including seversl s=a3l} schoeols in
the area,. Program offerings include selected high school
courses, K=12 stuydent enrichment viewing, staff development,
and ¢nllege credit couyaes.

The Regional Jnatructional Television Consortium is 3
cooperative effort of almoat 50 public and privare schogla,
The purpose is to provide high quality instructiona)
television to achoola and communitiea in Norih Texas.
49a3in, participants are chiefly large schsels located inm the
Dallas~-Fort Worih metroplex, yet numercys small schoals 3n
outlying aress 3re also menmbers, RIIC broadessts eight
hours of instructional progiaxming each school day across
the K=12 curricvlum, The evening hours asre devoied to
college courses and continuing education. Nost RITC
programs are one-way videu and one~way audie only,

Auvdio-Graphic Teleconferencing

Nicrompuier networky and electronic mall systems are
becoming comron place in sany schools, A ralatively new
approeach ts microcomputer naiworking is to inzergrate pPC's
with live, telephone interaciion. Microcomputrers are linked
via modems over regular telephone lines coupled with an
auvdio bridge over a separate ser of phone lines,

Audio=graphic teleconferencing is a PC-based systenm
that {ncorporates a graphics tablet which functions much
like an electronic chalkboard., The syr:em requires
specially designed software. Once on-line with other
conpatible PC's, the systex operates on 3 “common screen”
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bagis == that Ja, wharevey yraphie or print matefja) js
syecuted fyom any one sckeeh (Jocation) shovs 4p of a3d the
other scieens (locatjens) at the same Yime, The techaal egy
16 zapable of operating in either 5 *prescni™ mode wy anh
“iInteracL® wode, YThe teasche¥ (of studenls) can Piepasfe
Paged prior 19 “elasi™ and svore new uwh Jisk. Lufing
instruction, disk contept ean be distributed slodtEanically
10 each user simultaneously, Audio-grzphic telecenferssncisg
alao permivs reasl time interactive writing and/of annotaticsy
on blank or existing screens., Along with Qraphiesfpriay
Interaction, an audio Dridge perwits i{wpadiste voire
interaction petwaen a)}] yscEs,

succesaful audiv=graphic distance learning pregraws
have heen piloted in Utsh, Pennaylvania, and New York. One
d3s3dvantage of this approach is that the reacher c3nnol sce
the stydents nor ¢an atudents see the teachey, OFa)
comnynication over the 3udio bridage and visual communicatiaon
in the form of computer graphics or print, of RecessiLy,
#usx be wvell designed inorder 10 msuimize instfuctisn,
Praponents of audio-graphic teleconferencing claim thar this
necedally gives this approach 1o distance le3rning 3ts most
pasitive feature, the necessity for xteacher/student
intersetion., In arder for audio-graphic teleconfofeneing 1o
work well, atudents pust he actively invelved in the
learning procesas. They must be mere than recipienis of
inatruction -- they must also be parvicipants,

Coata for avdio-graphic zeleconferencing include
equipment charges aas we)l as Jong-distance phone service for
the auvdio bridge. Hardware, apealer phones, and assoeisted
communications software can be expected 10 run batween 59900
to 511,000, Long distance phone charges will vary between
geographical regions, but are likely 1o ranje Between 5,15
per hour (for Watis line) to §,4% per hour for prime time
commercial use.

Avdio=Teleconferencing

The correspondence study department a3t the Universivy
of Nebraska-Lincoln offers several advanced plarament and
dual credit (high aschool credit and eollege cradjt)
correspendence study courses 2o rural high schools. The
program differs from traditiona) correspondence study in
that five times during the semester in which students are
enrolled in a course, site visits are made by the instrucior
to meot with students and assist them in their coursewsri.
In addition, parzicipating students are limked ar =hair
school by a speaker phone with the at-a-distance instructor
from the University for scheduled audio instruction. The
cost to individual schools is about $220 for the hook=up and

8



speakes phone, plys tRe cost o Jong distance te)ephonc
Befvice, Yhe tYRLion ¢ful fog Btudents engolijag foi des)
credix ja $147 pey gemgBrey houd,

¥rehch, and bpaniah, The progfab was IH3Tisted ih the Fall
8% 1985 18 assjat Heb¥Fsads schools In ?;@v;ﬁsﬁg the J0 Hogy
foreian langusge tequiganent nandated By sdycalIahad
feforme. The progra® 48 for wigh schood credit snly tae
dual credit), apd is Ayaiishle In LOIH Behrasua and
eiauhars. Partivipatind scheola pay & &ite fee of £300 pes
E8Y¥8e por semagler, The tyltion fee i3 §39 per &tudent jicy
somestef, AU the }9ea) schood, 3 ccitificd teaches (not
neceddalsly in the [03e39n }angusge} sefves aas the
supervisor for the ¢lass, Regularly schoduled telephone
conforence galls are offered in CORIYBTLIGH with pyiat
materjals and aydio tapes supplisd by the Univesstty,

Ul aleo offess Telexlanguaie Instsuution in Cofwan,

Fecomrendstjons 1o ScReel Adwinisisstess

¥e live in an 398 of evey iRCYE38IR3 Chahge and
sdvancenent, §chonl AdMINiatsa10ks today do RO heed 10
becono technolagica) “yperys, Lyt these 33 wjadom in
becaming technalegical)y asture and avate 9f cutrent and
ererging technologied that wil) enhance lesrning
opporiunitiva for sredefts, gehool 9ffieiasls must keep
abresatl of whay s haPpehing rechnologically as 31 selstes
1o applications for satuydeny imstructiion

How do iInterested AdministFatofs LFing thelir schools
on=line 1o diastance 123fning? The best approach is 1o
£antact others who h9ve eiperienced suecess, Addrssses of
some of 1he prog¥ams MeNtioned in this paper afe Jisted in
1he Appendix. JHilere&:2d school officisls should easefully
288€53 needs and resources -- specifieally student
corriculum and JRservic? i1raining needs, and budger
capabllity. Once a decisien on 2 system is made, support
8hould be sought from other school leaders, the comwunity,
3nd key groups befare jAvesting in erpensive technolegies,
it would be wise to cOptacy the tiate sifice of education
and seek advice from StAte education leaders, fHowo states
have restriction® on %Telecommunicated instruetion,
especially when in originazes from oui-of-stave. It is also
inpurtant to remember ibe Qiverse nature of rural) Ameriea
and of rural and small Achools, Bo one distance learning
model or practice pec@gsarily "fits al) sizes.”

Modification of existing pracrices or models may be needed
in ordar 1o determine ihe bear approzch 1o meetl lacal nmeads,

Another consideragion is the matter of maintenance and
VW3Tranty. Anysn® who Jfives 3 ©ar keowd that techaslegy

9



deasntx slvways work, Yhe W®afe techRalogy you hook togetiel
1o farw 4 &FElom, the yFealoy tha 1?153663133{]3!}4 That ANjrgs
3R JO wiong, WEO I8 90383 Ko Fjs 1HiIBgs wheh Yhey Laeakd
i JRYERARTE BIFELRCALE B8d cRuipRent walfsnlles afe
IRPLELaAT CoRajdesatj0RE wheh Feing wp 3 sybtew of
RUBRETEIDING D B BFodfaw Prodyoes,

.ﬁﬁﬁg{ﬁs and_faaeapsiaﬂ

Biesant xechinlagies which allow Jive, Twazway audio and oy
¥ided IAteracUieh helvesn twé 9F waefe pliesw simugtiancagaly
for sducations] purpesss, These haye geficsally fueysed on
Proegranms specifically benefiting stodents §m gysal and s d )
§chodl&, Anothey Puypose has Leen 10 present addyesscs ar
Suteessful, 9n-g9ing Jistanr 1231303 projects thax ‘
ints¥asted seadern oan contacy foy 3dditional) infarwatian,
AJdEcases ate }istod in Appenrdis A, It shaeyld ne undet atead
that the specifio prograws discyssed hesein sfe nox
inclusive, Hr3dd, WERY OLREy seciting applicaricns of
rechnaiagy are 0ecyring A snall and sugas) schosls 3§ ound
RS CountEy. Appendiz B of rnis Ppapes piesents nawes,
2ddreasea, and prisy descripriens of w3AY Lelocommynlestions
¥eRdars In the United Staxes, The 118t wam Figsr peblisted

in Telacvonfetencer  The Busincas fo weRicatien Magapine,

Y i g
g

¥alune 5 funter 3, Bepienber/Ociolc: TR I YeprInted
bore with permission,

he Intent af this Paped Bad Leeh U5 Giiefiy désciibe

AR 3ImMIN)AL¥ATOFS in Fural and smal) schoals atrive 1o
deliver guality odyeation 1o thajs 8ludents, the ohstscles
of reascher 4¥331abiYity, low student enfoliments, and
2e09Faphica) Jsolatisn beg fot solutions. in xhe past,
Appioaches suech as psieing agrecments, 1raveling teachers,
corréspondence study courses, and schoeo] disteiex
consolidation were seen as pessible answers, These
praciices atid) Rave ¥alue) hovevsf, few == 3nd 38 aowe
CaBes better 2pproaches «= are naw a3vailable thiougn
technolegy. The centepl of disrance Jearaimg 3s sweeping
this eauntry. Among 1he ghief bepefiviaries wil) be CREE S
n3tion’s rural and amall sehools. This 38 mo1 19 suggest
that distance lesrning is an sducations) panscea, Dualivy
instruction by a gartified tescher in the glassfoom §a 5131)
ihe ideal way 1o educare studemtis. ¥e1 in semore and
i35lated schools where a3 certified teachesr is mor 3)lways
3vailable or in smal} schesls whesre limited studeny
enrol lments make Biring teachers for lew incident vepzses
€88% prohibitive, instructien vis distance learning
1echnalogias nay be 1he "pes: best 1hing 10 beimy thatre.v
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East Central Minnesota Educational Cable Cooperative
Westview High School

Braham, Minnesota 55006

(612) 396-3674

Carrol Instructional Television Consortium
200 South School Street

Lanark, Illinois 61046

(815) 493-6301

Trempealeau County Kellog Project
205 Offeo Road

P.0O. Box 326

Independence, Wisconsin 54747
(715) 985-3004

Communicasting Project
Woodland Cooperative Center
N.E. 5th Street

Staples, Minnesota 56479
(218) 894-2438

Morning Sun Community School District
P.0O. Box 129

Morning Sun, Iowa 52640

(319) 868-7702

Instructional Televison Fixed Service (ITFS)

Regional Instructional Television
8221 Towns Street

Dallas, Texas 75243

(214) 235-7770

InterAct Instructional Television Network
Region 1V Education Service Center

P.0O. Box 863

Houston, Texas 77001

(713) 462-7708

Audio~Graphic Teleconferencing

Tele-Learning Network

Garfield County School District
Box 398

Panquitch, Utah 84759

(801) 676-8821




Tele-Teaching Project
Mansfield University
Mansfield, Pennsylvania 16533
(717) 662-4578

Interactive Tele-Learning Network
Delaware-Chenango B.0.C.E.S.

RD 3, East River Road

Norwich, New York 13815

(607) 336-6514 :

Optel Communications Inc.
322 8th Avenue
New York, New York 10001
(212) 741-9000

Audio~Te1econferencing

Division of Continuing Education
33rd Holdrege Street

University of Nebraska-Lincoln
Lincoln, Nebraska 68583

(402) 472-1926
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The followino Jist of vendors were exhibititors at TeleCon VI, the world's largest

trade show and conference devoted entirely to teleconferencing, October 27-29,
1986, Anaheim, California. This 1ist of vendors was published in Teleconference:
The .Business Communicatfon Maaazine , Yol. 5, No. 5, Sept./Oct. [338. Used with

permission,
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