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USING INTCPACTIVf OISTANCr LrApploo TI:CHNOLOCIES
TO INCReASC coupon oPrnpipoo IN PUPAL Atm 1:44ALL IXHOOLf;

Today'a technologiea hove given birth to a new pair ot
educational buts worda stance learning." With
fanfare, many achools ecroaa the United States hove been
usine diatance learning technologiea to help them meet now
state mandated curriculum requiremente. Digt4nce learnin9
refera to tho live, simultaneoue tr4nAmi4Aion of A MA4t,e=
teacher'e leatione from a hoet claneroom or etudio to reeeive
alto claautoome in diatant locationa. Two-way audio
communication (in acme canes two way-video) between the
teacher and studenta makes the insttJetion interoctive.
Ideally, students are able to both seP and hear their
"distant" teacher as well on "call in" for questions Pr
feedback. In moat canes, students at any ono site are able
to maintein audio or video interaction with students in
other distant eites as well. Schools with the most to gain
from distance learning technologies ore those with low
student enrollments and/or those locking trained personnel.

Distance Learning Technolslisa

Distance learning technologies mak* it possible for
rural and smell schools to offer a full and varied
cnrriculum, as well as quality teacher inservice trainine,
without consolidating schools end without physically
transporting teachers from ono location to another. Several
approaches are available. The most common eeem to be nomo
form of audio teleconfereocing linked with microcomputers,
videotapes, and/or print Haterials; or interactive
telenision which integrates satellite, fiber optics,
microwave, lable, slow scan TV, or ITFS (Instructional
Television 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) present a licit of
successful program/projects interested readers can contact
for further information.

Satellite Transmissions

Four instructional television satellite systems are
presently broadcasting instruction to high school students
scattered throughout the continental United States. One-way
fullmotion video is transmitted from the uplink studio to
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eubacribine nchoola. Audio telk.back by partieipantn in
OVQ1 reguler telephone linea, thereby makine the nyntmn
interactive.

The loreent oyatem, the TI-IN Vetworko operatee on of
7#41140* At the beginning of the 1906-07 eehool year, TI-IN
W40 beaming leationa for 17 different high nehool credit
coureen five daya each week to over 145 oubacribing high
achooln in 12 different staten. In addition, the network
beama exteneive ineervice training for teachera and
enrichment programa for students 4CroU4 the k-1,

The aecond largeat network ia comprined of echooln
aubacribing to Oklahoma State Univeraity'a Artn 4nd Scieecen
Teleconterencine Service. OSU began broadcaatine 1 aingle
aementer of German language inatruction in January 1905. At
the beginning of the 1986-87 achool year, broadcaots were
received by 10 diatricta in nix ataten and offeringe had
boon expanded to two full years of German and 4 full year of
high achool physics. New courses planned for 1907-Qo
include pre-calculus, Russian languege, and chemiatry.
Unlike the TI-IN Network, OSU's aatellite courses are
broadcast only three days each week rather than five. On
the non-broadcaat days, students work individually at their
schools on computer assisted lessons which have been
specifically designed by OSU educators. Extennive inservice
training and K-12 student enrichment programming is also
provided by the network.

The third largest instructional satellite system is
operated by the Utah State Department of Education with
support from the IBM Corporation and Bonneville
International Corporation. Utah's satellite system is
distinctly different from each of the ether instructional
satellite systems now in operation. Instead of broadcasting
live instruction, previously recorded videotapes are beamed
to the receive site schools. Furthermore, there is no audio
talk-back component to allow students to pick up the
telephone and call their TV teacher to cl&t questions or seek
informatiln. Over 800 students in six states were
participa:ing on the network at the start of the 1986-87
school var. Lessons are broadcast every other day. On the
non-broadcast days, students complete individual work
assignments on IBM PC Junior microcomputers which include
voice synthesis capabilities. Spanish language is the only
course offered.

The most recent entrant into the high school
instructional satellite market is Eastern Washington
University located outside Spokane. In conjunction with
Education Service District 1.01, the network began the
broadcast of four high school courses to IS schools in
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Weehington in the r411 of 1906. The (peration of n.
network moot ciooely parAllel§ the TI-IN Vi#1;10t, 41ve
inatruction io beamed to aubacribiog bi9h ?iqhPq1 flY0 04),4
040) V0Oht Ineervice training to teacher§ io alo 1,1*.o0e4,

School adminiAtiotore interetited in inveottgating
inatructional eatellite oyeteme tor adoption in tloeir
dietrict ehould conaider two coat factor§i (I) egoipment
coatis, And (2) Annuel oubricription fee. Pegoired ekloWteot
for each of the sAtellite Ayfitems includea 3 ownlinii. or
satellite regoive diet), 4 TV fflatiitot# 4aqirt0
t414c404g4ti004 deviceo. In addition. echoole Oin/F9
either the OSU or Utah networka will need to at...Noire, 4
they already heve them, ono microcomputer tor every tw4
atudenta enrolling in coureowork. The microcompoker4 s14t
be compatible with aoftware produced by the regpective
network. OSU uses Apple ile'a. Utah Liao§ IBM PC Junior§
and one IBM XT. Initi41 equipment co§t4 vaafy among vo4de a,
with rangea between 64500 to 015.000. Intereated readers
should contact the networka directly for information on
curreni. prices and for heIn in identifying precise equipent
needa. --oual aubacription feva alao vary. Typically. fe-o5
for high ii:hool progremming are aPpar4t@ (COM t0.44 fof
tcacher inaervice training, etc. Depending on the is.00nt cf
programming deairod, annual aubacription feea may he 44 low
as 4IGOO or as high as 010,000.

The application of aatellite technology for interactivo
television instruction in public achoola iA still in itP
infancy. The future will undoubtedly aeo more program
producera enter the airwaves. Already achool officiala in
Miatiouri and Kentucky have proponed otatewide Ayatems.
existing networks grow and new networka begin beaming
instruction, interest in other atates is expected to
muahroom.

Two-Way Interactive Televiaion

Many model two-way video and two-way audio interactive
television systems are becoming operative in small schools.
Succeaaful projecta are underway in Illinoia, lowa,
Wisconsin, Now York, Minnesota, and other states. In most
systems, each school on the network has a fully equippod
television classroom which allows a teacher in one location
and students at one or more locations to both see and heAr
each other during the instructional broadcast. Transmiasion
may be over cable, fiber optics, mif:towave, etc. The typical
model is a cooperative arrangement between five to eight
districts to form a telecommunications network. The network
coops human, financial, and equipment resources t4 provide
interactive television programming over several channels
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between mcmber sch ols. Pr4jfatit41101 440 y 10c1i0e0
elementaryieecondery coutoes and ;nservice trng rotteachera. A variety ot other c7ooraes pay 414o be oftel.0
ouch oe vogational instrtwiion, librar proquan4,
edueation 040440, otory F44r44 general ihteteat
kite. iliottutio1 Vigifor pofmitkiol twQwv4y '4
twe-way 4u4io iner:4ctien between conpetaing
districts i4 One of the fastest growinq -- and mst
prcnising -- distant learning Alternative§ 4V4/14hlo tfJ1
6214:1 And ',109r4PnicAllY iliolAted rural 4,7ho414. 'he r[4(j3t flATIPAt4-01 iiietthG,16 imoint4n Inz,a1 .cor4,T.;4:4 t4c,i1
tiffijf404,1hg /0 aloe 4n appesiing a§Toct_ ot Ois

Coats tot two-way videoftwo.way audio inottotional
ttildvision aystems aro very expenaive. Among the
CQ0p014tiVeti which hove Of1401#ed, 1Pt41 ert
inVe4tM44t has ranged any0ere from ;400,0oo to tv4 ftiM4p,.11
40114rA. COAL4 4rq OhAf4,4 4.elgf19 operative members. In
PO4t C440h, they have been offset with si/eahle fe4eral4
st4te, or privitTo grants. Partnership Arr4nle?mentes betuven
0-01001A, cable companies, and rural telepOne compeOli§ have
al40 reaulted in 4 sigcant reductrion of 1ireet 1,0
some achoolo.

instructional Toleviaion Fixed Servic
. It!).

ms systems are FCC liconned, low power
line-ot-Aight TV broadcaat stotions that transmit
omnidireJ:tional signals 4 M4Y4D4M distance of about 40
mile*. :n MO4t C4400, ITFS 4t4ti004 aro located in large
metropolitan areaa, benefiting large achoola in urban and
suburban aettinga. Small rural Achoola near or adjacent to
the ret,p4Ct/V44 raltro area may oleo benefit by receiving thesignal. heat 11FS aystema are one-way video with the
possibility of two-way Audio interaction. The audio
interaction ia typically over regular telephone lines.

ITFS has inherent advantages and disadvantages over
other inatructional television oyatems. Advantages of0
four channels aro uauolly licensed to one operator. Only
one antenna ia needed by receive site schools to pick op
signals for all four channels. Hence, the hoat site is able
to broadcast on four different channels aimultaneously,
enabling distant schools to receive 4 var!ety of programs.
Disadvantages center on (1) the limited broadcast range
to the low power broadcast, and (2) on the expense of the
technology. Initial eluipment costs for the broadcast aito
can range from .V00,000 on up. Peceive -sites will need to
purchase an antenna, down converter, and poorAbily repeaters
if they are a long distance from the station. Costs for

6 ft,
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ITFA oyotomo aro oporativo in many of -4f
Koampleo of kW) larlo oyotemo 4E0 004 IntetAc!t.oyato% in
0ouoton and tho Rogional inatiuctional Tolovioion CO#144C(1,4
(RIM in PlOiardoon, 700440 both oyorm, diocw000d in
more dotall bolow, 4re characterfotif of wknoto
4Cf044 tho country.

Tto V4"14Pfi ,V ri44g4V4AO AlisfV4V.& Vafitf 4f) tii-4o5k0f)

opotateo tho toter4tt inotruc.tional tOovioion frotwor.
Uoing cl000d circoit Mier0w0/0 toebnololy, vidoo and a1i4i4
oignald orginato from tho intorAct otufloo. nom I:note.
%boy Art* dioporood vi4 omnidiroctional microwavo to
oubocribing tocoivo oitoo in tho oovon county Culf-coaot
aroa. V44C#4V4 44%04 Art) equipped with a toworo antonna4
down convertor and AO 40440 tAlk,44404 C9OVFA0t,
rocoivo clatioroomo aro oquipped with modified tolovon
;iota and tolk-bach inotrumonto. Over )0 ochool diotrict
oubocribe to tho notwork, including ooveral amall ochoolo in
the aroa. Program offoringo include oolocted WW1 ochoot
cour000 it-12 otudont oarichmont viowin94 *toff dovolomont.
and collogo crodit C0141'1401,

The Regional inotructional Telovioion Conoort 4M 44 4
cooporotive effort of almoot SO public and privato ochoolo.
Tho purpose io to provide high quality inotructional
televioion to ochoolo and commonitioo in North TOKAA.
Again, participanto Are chiotly lorgo ochoolo located in tne
Oallao-Yort Worth metroplex, yot numercuo umall ochoolo in
outlying areas Ar4 aloo momboro. Rity broadcaoto oight
hours of instructional programming each ochoOl day Aer044
the K-12 curriculum. The evening houra are dovotod to
college courses and continuing education. nost R;TC
programs aro one-way video aid one-way audio only.

Audio-Graphic 7eleconforencin9

nicromputer notworko and oloctronic mail oyotoms are
becoming common place in &tarty ochoola. A rotatively new
approach to microcomputer networking io to intorgrate PC.o
with live, telephone interaction. Microcomputers Are linkod
via modems over regular telephone lingo coupled with an
audio bridge over a 'separate oet of phone linon.

Audio-graphic teleconferencing to a PC-booed oyatem
that incorporates 4 graphics tablet which functions much
like an electronic chalkboard. The syrtem requires
specially designed software. Once on-line with othor
compatible PC,s. the system operated on a common screon"



Weis .. that is, 01410-00f 9 aphic 9f p rn t n 46
eaec011ed (rem 40Y 44e 1;f0e0 t191',41.)41 4t;i10 P 9( 011 'ML=
other screen§ ilgcation§) 41, Ock 04me liwe, ci,;6),),44
is capal4le g( operating in either 4 4ifiteOci-OC" ncAo oo 4n
4101.0f4tt* weds. The teoeher (64 0,1.04tPI.01 e00 piepr,Jo
papati prior to '4cl4bi* end Of4f0 them oe disk, iming
inotruetion, )iak content C40 b# 4144tibuted
to each 040f 410'41%4000401y. A441.0m114041t.' 1.14ti-790f.cif6f=ei4ii)
4140 porstto to41 tise interactive writing antl/nr annutatin
oh I)n or eoi§ting 4Cf0000, Along with or4pnicsipf5olt
interaction, 40 444iO 14f449e pdVe034 044.s

interaction between 411 444f0s

.5uccestiful audiu-graphic diatance learning effIlt0A10
Ii4v0 been piloted in Utah, Pennsylvania, and New yotl. ,QI4e

dioadvantago of this appreach 14 that the 40*t4 c40491 §,d0
the studenta nor C40 students oee the teE,Olor, qt4:
g4An401C4t100 OVOA 1.00 40410 bf1400 4f0 visual cemmuniizatik;o
in the form of computer graphics or print, of necessity .

must be well 4440-pied inorder to maximige instruction.
Proponent§ of audio-graphic teleconferencing claim that 1.ii;4
WO.c00Aity 900e4 this approach to distance learning 41_0 401
poaitive feature, the nece§§ity for teacher,student
interaction. In order for audio-graphic teleconfetenc
work well, atudenta moat he actively involved in the
learning procesa. They must be acre than recipienx.* of
inatruction -- they must 4140 be participants.

Coats tor audio-graphic teleconferencing include
equipment chargea 44 W011 44 long-distance phone 40fv4C0 for
the audio bridge. hardware, speaker phonea, nd 4440Ci410
communications software can be tweeted to run between 41000
to 411,000. Long diatanee phone chatgea will vary between
geographical regiona, but 4f0 likely to ranle between 4.15
per hour ((or W4tt4 line) to $.45 per hour for prime time
C07.5.9WC141 V4Q.

Audio-Teleconferencino

The correspondence study department at the University
of Nebraaka-Lincoln offers several advanced placement and
dual credit (high school credit end eo11410 efo4it)
correspondence study courses to rural high schools. The
program differa from traditional correapondence atudy in
that five times during the 'semester in which atudents 4f0
enrolled in s course, site visits 4f@ made by the inatructor
to meet with students and assist them in their coursework.
In addition, participating students are linked at their
achool by a speaker phone with the at-a-diatance instructor
from the University for scheduled audio instruction. The
cost to individual achools ia about $220 for the hook-up and
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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.O. 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.O. Box 129
Morning Sun, Iowa 52640
(319) 868-7702

Instructional Televison Fixed Service (ITES)

Regional Instructional Television
8221 Towns Street
Dallas, Texas 75243
(214) 235-7770

InterAct Instructional Television Network
Region IV Education Service Center
P.O. 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 16933
(717) 662-4578

Interactive Tele-Learning Network
Delaware-Chenango H.O.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-Teleconferencing

Division of Continuing Education
33rd Holdrege Street
University of Nebraska-Lincoln
Lincoln, Nebraska 68583
(402) 472-1926
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The follnwino list 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 list of vendors was published in Teleconference:
The.8usiness Communication Maoazine Vol. S. No. S. Sept./Oct. 1986. Used-with
permission.
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